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~

_is in force from June - 2019.

CBCS Course Pattern

"3 Detaxled Course Pattern for each Semester is given bellow.

M.Sc.: Semester—1

VHE'MCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

The proposed New Course i in M.Sc. PHYSI CSPROGRAM is based on Choice Based Credit
ystem (CBCS) which is in force from June-2019.

o 1. 3 This Program is divided into four Se mesters(Two Years). The duration of an academic year consists
-of two semesters, each of 15 weeks for teaching. The academic session in each semester will -
.. provide 90 teaching days. 24 credit each semester X 4 semester=96 credits at master level. -
- 2. There qul be three categories of courses/papers in this Program:

) A. . FOUR Compulsory-Core theory courses with 4 credits. each in ﬁrst three semesters and-
. “Three Compulsory-Core theory courses with 4 credits each | nSe mesterlV.
-~ " B,. - - One Choice Based Elective Course (dlSClpllnary/lnterdlsaplmary) with 2 credits in First
. _Three semesters. _ A
" “C.." . One Practical course (PR) with 6 credits in first three semesters.
- D “In Semester IV, instead of practlcal thereisa project/field work with 12 - credits.

The Proposed New Structure for M Sc. Course is based on chonce Based Credlt System (CBCS) whlch

| Course . Name | Exam.  .Ext. Int. [ Total = | Teach, .1 Credit v
- of the | Duration | Marks | Marks | Marks Hours | point
Course | (Hours) . Per
) ‘ ’ ‘week -
Paper—| Core-l.- [ 2:30 70 30 100 4
| Paper =il Core-ll - | 2:30. 70 - 30 1000 |4 . 14
Paper - il Core-ilf [2:30 70 30 - 100 . 4 4
Paper—-1V Core-IV. | 2:30 70 30 100 4 4
Practical : Paper—l Pract-l |3 75 - 75 16 3
rPractlcal Paper_—_-ll__ Pract-Il |3 75 = 75 6 Ea
[ Elective Course TAn yOne) 2:00 -35. 15 50 2 2.
Disciplinary/ Interdisciplinary
TOTAL 465 135 600 30 24
. - M.Sc.: Se mester I I.
Course Name  of | Exam: “Ext. ‘Int. Total Teach, | Credit.
| the Duration | Marks | Marks | Marks -~ | Hours. | point.
Course ' (Hours) Per
. _ week
“[Paper-v- .. . . ... |CoreV |72:30 70 30 00 |4 5
_. [Paper=wi. T [Corevi _[2:30 |70 |30 00 3 |3
- CPaper=vit . - ToreV [ 2:30 |70 30 100 7 Z
- | Paper— Vit . = _ ngf‘dvm* 7530 [0 30 100 I— |3
[ Practical - Paper =", ~- | PRaEtlli g437 = | /5 = Ak TV 3
- [Practical : Paper—IV - v~ | PIabEl%: #‘*_31' R — ST EAC TET T
. [ Elective Course (Any One) ‘{:—rr 2 SR el g r'fiw
|- Disciplinary / Interdiscnplmary e Gl
TOTAL . . 465 135 600 30 24




] M.Sc.: Semester - Il

Course Name .of | Exam. |Ext. = |Int.- | Total Teach, | Credit
the Duration | Marks - | Marks | Marks Hours | point
Course {Hours) - Per
_ x .. .- 3 week -
- [-Paper=IX - - Core-IX |2:30 70 30 100 |4 4
;| Paper=X:* -, .. Core-X 2 :30:~ = 90* 30 100 - |4 4
| -Paper=Xi_ "% © -l Core-XI | 2:30: 70 30 100 4 4
| Paper=Xi__. Pract-Xll |2:30 70 30 -100: - . [-4. 4
| Practical ; Paper -V . Pract-v_ [3. 75 75 6 3
_*| Practical : Paper—Vi - . Pract-Vl" |3 75 =" 75 |6 3
*’| Elective Course (Any One) .- 12:00. |35 15 50° 2. 2
' Dlscrplmary /. Interdrscrplmary = : .
;| TOTAL - i A 465 135|600 30 24
- MiSc.: Semester— 1V -
Course | Nameof | = Exam. Ext. Int. Total | Teach, | Credit
_ the | Duration{ . Marks |. Marks{ Marks | Hours | -point
Course | (Hours). ' Per
: week
- Paper—XIl| =~ Core-X]| . 2:30 ‘70 30 -100 ! .4
" Paper - IX Core-XI' 2:30 70 30 -100 4 4
" Paper - XV Core-XI| 2:30 70 30 100 4 4
Project | PROJECT 4 210 90 300 18 12
TOTAL 420 180 | - 600. 30 247

- marks.

jo e 11 m‘arkgfrom unlt ! and unlt I

For 4 credit course: Each syl'labus is of 4 Units having equal weightage. .

. For 2 Credit course:* Each syiiab'uS is of 2 Units having equal weightage.

There is no section in. semester end examinations i.e. questions Paper is without sections: :

. . For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from unit-1 of 18
marks, Q-2 from unit-Il of 17 marks, Q—3 from unit- ||| of 18 marks and Q-4 from unit - IV of 17

For questron paper of 35 marks Each Question paper‘ contains 3 questlons, Q—l from umt-l of 12 %
marks Q-Z from umt—ll of 12 marks and last Q-3 is of short questions and objectrve types havmg

..: a '3! — h
Faot \% lVc. Reqgistrar
K 3 12 Hemchandracharya
a:'_f'_:u,.-_e;; Morth Gujarat Uiniversity
OTRb PATAN
R P




: 'Marking scheme |
Paper Codes |f 2R Paper Nam - Credit || Total || Remark
o | Type . e _External Internal | “recdit || Total ' Remarks
* |The || Pra |The ||Pra
. - |MATHEMATICAL PHYSICS- ; k
MSPHY101CC || CC |1AND“C” PROGRAMMING-1 - | 70 30 | q 100
CLASSICAL MECHANICS -1
MSPHY1RCC | CC  [AND ELECTRODYNAMICS-1 | 70 30 | 4 | 100
~ : " |QUANTUM MECHANICS-1 :
MSPHY103CC " || cC AND SOLID STATE PHYSICS-1- | 70 30 4 ‘100 14
MsPHy10acC | cc ||ELECTRONICS-1 70 30 a4 | 100
PRACT 150- 46 )|..150 |
MsPHY101es | Es [SPACEPHYSICS 35 15 |2 || s0-| X
p | -Any one
. ENERGY TECHNOLOGY AND' ; _ |from Two
MSPHY102ES || ES  |STORAGESYSTEMS (ETS) .~ |35 115 2 50 | |ES PAPER
% DR R SRS | Marking scheme !
2 ** Paper Code - FRaper ). Paper Name ——— gl Credit | Total |Remarks
| M p - |- Type |- P -External -'| Internal ‘ '
' ad - The |Pra |The |Pra
e o ~ |MATHEMATICAL PHYSICS-2 "
1] MSPHY201ES | CC ° |AND “C” PROGRAMMING-2 | 70 30 -4 |100
e STATISTICAL MECHANICS-1 , 2
MSPHY202CC GE COMPUTOR-1 1.70- 30 4 +100 -
. QUANTUM MECHANICS-2 ;
MSPHY203CC | CC - (AND SOLID STATE PHYSICS-2 | 70 30 | Pt
mspHv204cc | cc |ELECTRONICS2 o 70 30 | A 100
y .a_":_p',;;_‘ [ -5 R
-PRACT/ [ b F;Iﬁ- 1 \sl 150 " lfcq?ﬂf istrar
[ APPLICATION OF. "r-’1‘ i .’;;;“ [[Hemchandrachalkay one
 MSPHY201ES || ES. CQMPUTOR| 'PHYSICS ,?) 35 1sMprih ESugar af SbnivErkbn
i . POTEIL | N PATAN || Two ES
- 3 IE— i ' 3 | 'l PAPER
| 2 | mspuvzores || es [[PYNTHESSS F MATERIALS 35 (sl 4l 2 |20k




' Marking scheme
, 3 - . | Paper R : 5 : s llll 2 S U
Sem | PaperCode _Typpe - Paper Name 1 External Internal | Credit | Total | Remarks
The |'Pra | The | Pra i
: | NUCLEAR PHYSICS-1
3. | MSPHY301CC' | 'CC | INSTRUMENTS . - -70 30 4 100
= “STATISTICAL MECHANICS-2 |
% | “3 | MSPHY302CC | CC | COMPUTOR-2' 70 30 4 | 100
B
] L - | QUANTUM MECHANICS-3 _ _
| '3 | MSPHY303CC | ' CC | SOLID STATE PHYSICS-3, -70 30 4 100
'0 "3 | mspHvaoacc | cc | ELECTRONICS-3. . 70 30 4 | 100
3 PRACT 150 | 6 |'150° _
e G H METHODOLOGY | . .. | Anyone’
| "3 | mspHysozes | s | RESEARC 35 15 o B
w R s MICROCONTROLLER oM : | -, | TWOES.
o e I MSPHY301ES | ES 35 15 2| 50| prppg
A ‘Marking scheme ;
i e 'Paper . bR et i b
‘Sem | Paper Code 'Ty':ae_ Paper Name External . Fntetnal . Credit | Tatal | Remarks
The. | Pra| The ! Pra
: , 'NUCLEAR PHYSICS-2 BIO-
4 | MSPHY401CC | CC | PHYSICS 70 30 4 100
2 CLASSICAL MECHANICS-2 g
4| MSPHY402CC | CC | ELECTRODYNEMICS-2. 70 30 - 4. 100
— QUANTUM MECHANICS-4
- | MSPHY403CC | CC | SOLID STATE PHYSICS-4, - 70 .30 4 | 100
PR 210 9 | - | 12 | 300
s, B i oad
Fat s ey : _
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PATTERN/SCHEME OF EXAMINATION

There will be examinations at the end of each semester ordinarily during November./ December
for odd semesters and during April/May for even semesters. |

- Theory Exammatlons
i Out of the total marks for each course/paper maximum 30% marks shall be earmarked for.;ht

Internal Exam (T hrough contlnuous internal evaluation pr0cess ) and remaining 70% for External Exam.
' (Through semester—end examlnatlons)

' ' There will be one semester—end examlnatlon of two hours and thirty mlnutes duratlon for core’
_theory papers -and two hours for. electlve papers. Each answer script of semester end examination -

(theory) will be evaluated by mternal as well as external examlner '

“The passing marks in each paper shaII be 40%

- "PRACTICAL EXAMINATION::
" in the case of science faculty, there will be a practlcal examination at the end of every semester.
»'i' There will be TWO Practical (one from each groups) (75Marks each for Sem.-1 to Sem. 2lli) in the Exam
' - The passrng marks for practlcal wnII be 40%. The practical examinations shall be conducted with one
A »mternal and one external examiner. |
In 4th Semester one minor pro;ect work there wnll be of 300 marks Assessment method is given

- bellow.

Project Report (70 Marks): Alms & Objectwes-CIearIy stated and achieved? Layout Writing style, quallty
of Figures, Tables, Proper organization of work etc.Use of Lib./Int./Ref.: Literature review, survey,
referencmg etc :

Presentatlon (70 Marks): Way of presentation, qualltv of presentation, Language, clanty of speech,
: Method of analysis, conclusion and Recommendatlons, Dlscussmn of work etc. -

Viva-Voce (70 Marks): ablllty to answer quarries and question.

_ . ~ There will be no internal assessment test for practlcal and Elective coursesm first three
z semester but in fourth semester there will be internal assessment for Project work .
- i : ' . INTERNAL ASSESSMENT

- . For each paper/course in a semester there will be Continuous internal evaluation process WhICh includes

~Unit Test / Internal Test

MCQ Test / QUIZ Test/Viva

Semmar/ Poster Presentatlon/ Assngnment work/Workshop
, Attendance Regularity & Study Tour
- Library work -Book Review

o Fraw
P - : =¥
:
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STRUCTURE OF THE PAPER IN EXAMINATION

For Core Courses (Disciplinary/Interdisciplinary):

-

Lt ol There will be total four questions. First question will be from Unit - I, Second-question from Unit-
*."-% I\, Third question from Unit-lll, and fourth question will be from Unit -4. All the questions are detailed as
under. (Total 70 Marks and 2 Hours thirty minutes time for the Paper)

(a) Answer the following. (Any one out of two) (Th€ory questions) 8 Marks
(b} Answer the followmg (Any two out of three) (a pphcatlon/ Problem/ 8 M'e:rké
.| example type ). - IR te .
(c) Answer the foIIowmg (Any One out of two or Any Two out of three) (ShOrt
: -2 Marks®
answer questions / objective type questions) o
(a) Answer the following. (Any one out of two) (Theory questions) ¥ .7 Marks
(b) Answer the following. (Any two out Of three) (application/ Problem/ f, ’ 8 Marks
example type )
(c) Answer the following. (Any one out of two or Any Two out of three) (Short :
.2 Marks
answer questions / abj€ctive type questions) -
3| {a) Answer the following. .(Any one out of two) (Theory questions) - 8 Marks
3 (b) Answer the following. ~ (Any two out of three) (application/ Problem/ . ol
3 v : 8 Marks
-example type) 3
(c) Answer the following. (Any one out of two or Any Two out of three) (Short ;
3 : 2 Marks
answer questions / objective type questions)
4 | (a) Answer the following. (Any one out of two): (Theory questions) -7 Marks
4 (b) Answer the foIIowing. (Any two out of ,three) (application/ Problem/ 8 Marks
7o | example type ) -
: (c) Answer the following. (Any one out of two or Any Two out of three) (Short
4 2 Marks .
4 answer questions / objective type questions) -

“For Elective Courses (Disciplinary/lnterdisci’plinary):

A . There will be three questions fi rst and second questions are of 12 marks each and third question
. is of 11marks. First question will be from Unit - I, Second question from Unit-I, Third question will be -
from.both Units. All the questions are detailed as under. (Total 35 Marks and 2 Hours time for the -

Paper)

it (a) Answer the following (Any one out of two) (Theory questions) ~ * -6'Marks
(b) ‘Answer the following (Any.two out of three) (short note/ application/
£ i 6 Marks
Problem/ example type ) -
2 | (a) Answer tie following (Any one out of two) (Theory questions) '6 Marks
. | (b) Answerthe following (Anytwo out of three) (short note/ appllcatlon/ 6 Marks
Problem/ example type } ) :
3 (a) Answer any three out of five. (Shé?f q:hestlon)
(b) Answer any five out of eight. (.bEJectwg). T W
TUE L i.e -] Hemchandracharya
\_\:i a.__;_.. 2; North Gujarat University
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DETAILED CURRICULMSUMMARY IS GIVENIN FOLLOWING TABLE.

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
I MSPHY-101CC | MATHEMATICAL PHYSICS I FUNCTION OF A COMPLEX VARIABLE
-1 AND PROGRAMMING I INTEGRAL TRANSFORMS
IN C-1 n DECISION MAKING AND LOOPING &
ARRAYS
v CHARACTER ARRAYS AND STRINGS
&FUNCTIONS
I MSPHY-102CC | CLASSICAL MECHANICS-1 I CANONICAL TRANSFORMATION
ELECTRODYNEMICS -1 I SMALL OSCILLATION AND ROTATING
FRAME
n ELECTOMAGNETIC WAVES
v POYNTING VECTOR AND THE FLOW OF
POWER&GUIDED WAVES:
I MSPHY-103CC | QUANTUM MECHANICS — I REPRESENTATION OF QUANTUM STATES
ISOLID STATE PHYSICS-| I ANGULAR MOMENTUM
n ENERGY BANDS
v SEMICONDUCTOR CRYSTALS
I MSPHY-104CC | ELECTRONICS-1 I FETAMPLIFIER&MULTIVIBRATORS
T POWER AMPLIFIER
n WAVE SHAPING CIRCUIT
v IC FABRICATION & TIMER 555 IC
I MSPHY-101ES | SPACE PHYSICS I BASIC CONCEPTS OF EARTH’S
ATMOSPHERE AND IONOSPHERE
T AURORA , AIRGLOW, AND
MAGNETOSPHERE
I MSPHY-102ES | ENERGY TECHNOLOGY I ENERGY TECHNOLOGY
AND STORAGE SYSTEMS I ENERGY STORAGE SYSTEMS
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
T MSPHY-201CC | MATHEMATICAL PHYSICS I TENSOR ANALYSIS
-2 AND I GROUP THEORY
PROGRAMMING IN C-2 n STRUCTURES AND UNIONS & POINTER
v FILE MANAGEMENT IN C:&DEVELOPING A C
PROGRAM
I MSPHY-202CC | STATISTICAL MECHANICS-1 I BASIC CONCEPT IN STATISTICAL MECHANICS
COMPUTER-1 AND QUANTUM STATISTICS
I IDEAL BOSE AND FERMI SYSTEM
n WINDOWS AND POWER POINT
v MICRO-SOFT WORD
T MSPHY-203CC | QUANTUM MECHANICS-2 I APPROXIMATION METHODS FOR
SOLID STATE PHYSICS-2 STATIONARY STATES:
I EVOLUTION WITH TIME
n FERMI SURFACES AND METALS
v DIAMAGNETISM AND PARAMAGNETISM
I MSPHY-204CC | ELECTRONICS-2 I OPERATIONAL AMPLIFIER
I DIGITAL ELECTRONICS
n MICROPROCESSOR - |
v MICROPROCESSOR —II
I MSPHY-201ES | APPLICATIONS OF I
COMPUTER IN PHYSICS I
I MSPHY-202ES | SYNTHESIS ' [ B
MATERIAE /% . T
{A ;"I_.:.- 113 trcReqgistrar
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SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
n MSPHY-301CC | NUCLEAR PHYSICS-1 AND I TWO BODY FORCES
INSTRUMENTS I NUCLEAR REACTION
m MICROSCOPY
v UV-VIS
m MSPHY-302CC | STATISTICAL MECHANICS-2 I PHASE EQUILIBRIA
COMPUTER-2 I TRANSPORT PHENOMENA
n MICRO-SOFT EXCEL
v COMPUTER NETWORK,INTERNET AND
VIRUS
mn MSPHY-303CC | QUANTUM MECHANICS-3 I SCATTERING THEORY
SOLID STATE PHYSICS-3 I PARTIAL WAVE ANALYSIS
m FERROMAGNETISM AND ANTI
FERROMAGNETISM
v MAGNETIC RESONANCE
mn MSPHY-304CC | ELECTRONICS I PULSE MODULATION AND DIGITAL
COMMUNICATION
I DEMODULATION
mn REMOTE SENSING
v POWER ELECTRONICS
n MSPHY-301ES | RESEARCH I
METHODOLOGY i
m MSPHY-302ES | MICROCONTROLLER I
I
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
v MSPHY-401CC | NUCLEAR PHYSICS-2 AND I NUCLEAR MODEL
BIO-PHYSICS I ELEMENTARY PARTICLE
mn SEPARATION TECHNIQUES
v BIO-MECHANICS
v MSPHY-402CC | CLASSICAL MECHANICS-2 I NON LINEAR OSCILLATIONS AND CHAOS
ELECTRODYNEMICS -2 I RELATIVISTIC ELECTRODYNAMICS
n WAVE GUIDE
v RADIATION
v MSPHY-403CC | QUANTUM MECHANICS—4 I RELATIVISTIC WAVE EQATIONS-1
SOLID STATE PHYSICS-4 I RELATIVISTIC WAVE EQATIONS-2
n OPTICAL PROCESSES AND EXCITONS
v SOLAR CELL AND OPTO ELECTRONIC
DEVICES
v PROJECT

Iifc. Reqgistrar
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 101 CC SEMESTER 1
MATHEMATICAL PHYSICS -1 AND PROGRAMMING IN C-1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100

UNIT -1

FUNCTION OF A COMPLEX VARIABLE:

Introduction, Analytic functions, Contour Integrals, Laurent series, Residue Theorem, Methods of Finding
Residues, Evaluation of Definite Integrals by use of the Residue theorem, the point of Infinity, residue at
infinity, Mapping, Some Applications of conformal mapping.

UNIT -1l

INTEGRAL TRANSFORMS:

Introduction, Laplace Transforms, Solution of Differential Equation by Laplace Transforms, Fourier
Transforms, Convolution: Parseval's Theorem, Inverse Laplace Transform (Bromwich Integral), the Dirac
delta function, Green functions, Integral transform solutions of partial differential equations.

UNIT = II:

DECISION MAKING AND LOOPING:

Introduction, while statement, do statement, do while, for statement, jumps in loops — continue and
break statements.

ARRAYS:

Introduction, One dimensional arrays, declaration and initialization of arrays one dimensional arrays,
two dimensional arrays, initialization of two dimensional arrays, multidimensional arrays.

UNIT- IV
CHARACTER ARRAYS AND STRINGS :
Declaring and initializing string variables, reading and writing strings, arithmetic operations on
characters, Putting Strings together, comparison of two Strings, String handling functions, Table of
strings, other features of strings.
FUNCTIONS:
Need for user defined functions, A multifunction program, Elements of user defined functions,
Definition of functions, return values and their types, Function Calls, Function Declaration, category
of functions,No argument and no return values, Arguments but no return values, Arguments with
return values, No arguments but returns avalue,Functions that returns multiple values, nesting of
functions, recursion.
REFERENCE BOOKS:

1. Mathematical methods in the physical sciences, M.L Boas., JohnWilley, 1966
Mathematical Physics, P. K. Chattopadhyaya, Wiley Eastern Ltd.
Mathematical methods for Physicists, G. Arfken, Academic Press, 1970
Mathematical Physics, S. Satyaprakash, Sultan Chand & Sons, 1990
Mathematical Physics, By H.K.DAS
Programming in ANSI C (llind Ed:), Programming in ANSI C (llind Ed.), TMH Pub.
C Programming language, Ké;_plghan B.W: and Ritchie D.K. PHI Pub M
Programming in C, Kochan' S‘Gr QBS Pub
Programming with C, By I#S Got:f.ﬁied I/c. Registrar

10 Programmingin C, P. Dayan_d MGhGEh lef rd Univ. Press, 2007 Hl:_.m{:hnndrachar,fn
? Marth Gujarat Uiniversity
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 102 CC SEMESTER 1
CLASSICAL MECHANICS-1 AND ELECTRODYNEMICS -1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT -1

CANONICAL TRANSFORMATION :

Gauge transformations, Canonical transformation, Condition for transformation to be canonical,
[llustration of canonical transformations, Poisson brackets, canonical equations in terms of Poisson
brackets notation, Infinitesimal transformation, Relation between Infinitesimal transformation and
Poisson brackets, The Hamilton Jacobi equations, separation of variables.

UNIT -1l

SMALL OSCILLATION AND ROTATING FRAME:

Stable and unstable equilibriums, Small Oscillation in a system with one degree of freedom, Small
Oscillation in a system with more than one degree of freedom, Normal coordinates and Normal
frequencies of vibration.

Rotating Frame, Euler angles, Inertia tensor, Euler’s equations of motion of a rigid body, Free motion
of a rigid body, Motion of a symmetric top.

UNIT-I

ELECTOMAGNETIC WAVES:

Conductor and Dielectrics, Polarization, Reflection by a perfect conductor -normal incidence ,
Reflection by a perfect conductor -oblique incidence , Reflection by a perfect Dielectric -normal
incidence , Reflection by a perfect Dielectric conductor -oblique incidence , surface impedance,

UNIT-IV

POYNTING VECTOR AND THE FLOW OF POWER:

Poynting theorem, Interpretation of Poynting vector, Instantaneous, average and complex Poynting
vector, Power loss in plane conductor

GUIDED WAVES:

Waves between parallel planes, transverse electric waves (E;=0), Transverse Magnetic wave (B;=0),
Characteristics of TE and TM waves. Transverse electromagnetic waves, Velocity of Propagation,
Attenuation in Parallel plane guides, Wave impedance, Electric field and current flow within a
conductor.

REFERENCE BOOKS:

1. Classical mechanics-A Text Book by Suresh Chandra, Narosa Publishing House New Delhi.

2. Classical Mechanics (2" Edition), Herbert Goldstein, Addison - Wesley Publishing Co.

3. Classical Mechanics, V. B. Bhatia, Narosa Publishing house.

4. Classical Mechanics, G. Aruldhas PHIPvt. Ltd.

5. Classical Mechanics, J. C. Upadhyaya Himalaya Publishing House. F' oot

6. Electromagnetics (2™ Edltlon}FB B.Laud, Wiley Eastern, k T

7. Electromagnetic waves anpiqadlé'flqgsyrstems E. C. Jordan and K. G. Balfan[Rreaqtiedraf of

India, New Delhi, 2008 1..{-:; i”ﬁ&'; EY Hemchandracharya
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10.

11.
12.

Handbook of Electronics by Kumar and Gupta PragatiPrakashan
Introduction to Electrodynamics (2nd & 3rd Edition) J. Griffiths, Prentice Hall India Ltd.
Antennas and Radio wave propagation, R. E. Collins, McGraw Hill Book Company, 1987

Electronic Communication, D. Roddy and J. Coolen, Prentice Hall, 4th edition, 1995
Microwave Engineering, David M. Pozar, (Third Edition), Wiley- India.

TR Forae,
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 103 CC SEMESTER 1
QUANTUM MECHANICS - SOLID STATE PHYSICS-I
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT -1

The equations of motion, The Schrédinger picture, The Heisenberg picture, The Interaction picture.
[(4.1)QM by V K Thankappan]

Some exactly soluble Three-dimensional problem:

Anisotropic oscillator, The isotropic oscillator, Normal modes of a coupled system of particles.

REPRESENTATION OF QUANTUM STATES

Quantum states, State vectors and wave functions, The Hilbert space of state vectors; Dirac
notation. Dynamical variables and linear operators. Representations. Dynamical variables as matrix
operators. Product of operators Self-adjointness and Hermiticity, diagonalization, Continuous basis,
The Schrddinger representation. Degeneracy-Labeling by commuting observables. Change of Basis,-
unitary transformations, unitary transformations induced by change of co-ordinate system:
Translations. Unitary transformation induced by rotation of coordinate system, Algebra of rotation
generators, Transformation of Dynamical variables, symmetries and conservation laws.

UNIT-1lI

ANGULAR MOMENTUM :

Quantum theory of angular momentum and its eigenvalue spectrum. Matrix representation of
angular momentum operators, spin angular momentum, Pauli matrices and their properties, total
wave function, non-relativistic Hamiltonian including spin. Addition of angular momenta, definition
of Clebsch-Gordan coefficients, Phase convention, spin-wave function for a system of two spin-1/2
particles, Identical particles with spin, addition of spin and orbital angular momenta.

UNIT-I

ENERGY BANDS

Nearly Free Electron Model, Origin of the Energy gap, Magnitude of the Energy Gap, Bloch Functions,
Kronig- Penney Model, Wave Education Of Electron in a Periodic Potential, Restatement of the Bloch
Theorem, Crystal Momentum of an Electron, Solution Of the Central Equation, Kronig- Penney
Model in Reciprocal Space, Empty Lattice Approximation, Approximation Solution Near a Zone
Boundary, Number of Orbitals in a Band, Metals and Insulators

UNIT-IV

SEMICONDUCTOR CRYSTALS:

Band Gap, Equations of Motion, Physical derivation of hk = F, Holes, Effective Mass, Physical
Interpretation of the Effective Mass, Effective Masses in semiconductors, Silicon and Germanium
Intrinsic Carrier Concentration, Intrinsic Mobility, Impurity conductivity, Donor States, Acceptor
States, Thermal lonization of Donors and Acceptors, Thermoelectric Effect, Semimetals, Super
lattices, Bloch Oscillator, Zener Tunneling.

REFERENCE BOOKS : e : et

1. Atextbook of quantum meﬁ%éﬁicfPf;M Mathe_ws and KV Venkatesan McdfgwHil Edusticar
2. Quantum Mechanics by L. I. Sa_h’i\if,%MﬁGIfM-ﬁill Inffarnational student editiop4t9ptk-hiandrach arya
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No v e w

Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961).

Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd.

Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan.

Introduction to Solid State Physics. Charles Kittel 7th Edition.
Introduction to Solid State Physics. J P Srivastava 4th Edition.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 104 CC SEMESTER 1
ELECTRONICS-1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100
UNIT- 1
FET AMPLIFIERS:

FET parameters, biasing the FET , basic FET amplifier, FET small signal, common source a. c. amplifier, The
common drain or source follower, common gateamplifier, general treatment of low frequency common source
and common drainamplifier common source amplifier at high frequency, common drain amplifier at high
frequencies, MOSFET: Depletion MOSFET, Enhancement MOSFET, Differences between JFET and
MOSFET, Handling precaution for MOSFET

Multivibrators:

Switching Characteristics of transistor, Multivibrators, AstableMultivibrator, Monostable
Multivibrator, Bi-stable Multivibrator.

UNIT-II

POWER AMPLIFIER:

Introduction, Difference between Voltage and Power amplifiers, Performance quantities of power
amplifiers, Class-A power amplifier, and power distribution, Transformer coupled class —A amplifier,
Power consideration and dissipation, Class-B power amplifier, Class-A Push-Pull power amplifier,
Class-B Push-Pull amplifier, Tuned amplifiers, Single tuned inductively coupled transistor amplifier,
Double tuned transistor amplifier.

UNIT-llI

WAVE SHAPING CIRCUIT:

linear wave shaping, the high pass RC circuit, High pass RC circuit as differentiator, the Low pass RC
circuit, Low pass circuit as an integrator, Non Linear wave shaping, PN junction diode switching
times, Diode clipper circuits, comparison of shunt and series diode clippers, Double ended PN
junction clippers, Double ended clippers using Zener diodes,

Clamping circuits: Zero Level Clamping circuits, Clamping at a given reference D.C. voltage, Design
consideration of clamping circuit, A clamping circuit theorem, Voltage Controlled Oscillator, Circuit
to produce sharp pulses.

UNIT-IV

IC Fabrication:

IC Technology, Advantages and limitations of ICs, Basic monolithic IC technology, Basic processes
used in monolithic technology, Monolithic integrated components, Transistors of monolithic ICs,
Monolithic diodes.

Timer 555 IC:

Circuit of the 555 Timer, The 555 IC Timer-as a Monostable and Astable multivibrator.

Reference Book:
1. Hand Book of Electronics by Gupta-dnd'Kumar, Pragati Prakashan, Meerut (BasM

2. Integrated Electronics by Milma,_nE,%n'fi IjlqlkiaSI - :
3. Electronics and radio engineeripg by I?I’.fl:,ﬁbpta 2 Ifc. Reqistrar
4. OP-AMP and linear Integrated gificuitg g‘\{;ﬁ.A.G.aVakwad,PHl Pub. HIQ:ITI{ZJ‘IHTJ!IFHE‘J‘I arya
PR - T : ; =
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 101ES SEMESTER 1
SPACE PHYSICS
COURSE TYPE ELECTIVE SUBJECT | TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15-30 i i 50 (2.0 HRS) 50

UNIT-I

Basic Concepts of Earth’s Atmosphere:

Atmosphere nomenclature, Hydrostatic equations scale height, Geopotential height, Chemical
concepts of atmosphere, Thermodynamic considerations, elementary chemical kinetics composition
and chemistry of middle atmosphere and thermosphere.

Structure and Variability of Earth’s lonosphere:

Introduction to ionosphere, photochemical processes, Chapman’s theory of photo ionization,
production of ionospheric layers, morphology of the ionosphere

UNIT-II

Aurora and Airglow:

Night glow, Dayglow, Twilight glow, Aurora, Photometer for airglow measurement, applications of
Airglow measurement for ionospheric dynamics and composition.

Magnetosphere:

Circulation in the magnetosphere, magnetospheric electric fields, particles in the magnetosphere,
plasma sphere and its dynamics, magnetospheric current system, magneto pause current tail current
ring current and Birlkeland current.

Reference Book
1. Introduction to lonosphere and Magnetosphere, J.A. Ratcliff Ratcliff CUP
2. The Solar-Terrestrial Environment, JK. Hargreaves CUP
3. Introdution Space Physics, M.J. Kievelson CUP
4. Chemistry Sensing and Image Interpretation, M. Lillesand and R.L. Kiefer 4th Edition John
Wiley & Sons
The solar terrestrial environment, J K Hargreaves CUP
6. Space Plasma Physics, A C Das Narosa Pub
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 102ES SEMESTER 1
ENERGY TECHNOLOGY AND STORAGE SYSTEMS
COURSE TYPE ELECTIVE SUBJECT TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15=30 ; ; 50 (2.0 HRS) 50
UNIT-I
ENERGY TECHNOLOGY:

Geothermal Energy:

Introduction, Applications, Utilization of Geothermal Energy, Geothermal Energy Resources, Hydro
Geothermal Resources, Hot Dry Rock Geothermal Resources.

Wind Energy:

Introduction, Applications of Wind Energy and Historical Background, Merits and limitations of Wind
energy Conversion, Nature and Origin of Wind, Wind Energy Quantum, Variables in Wind Energy
Conversion systems, Wind power density, Power in wind Stream, Wind turbine Efficiency.

Ocean Energy Technologies:

Introduction to energy from Ocean, Ocean Energy Resources, Off-shore and On-shore Ocean energy
conversion Technologies, Advantages and limitations of Ocean energy conversion Technologies
UNIT-II

ENERGY STORAGE SYSTEMS:

Introduction, Energy storage systems for Electrical UTILITY Peak Shaving, Pumped Hydro Energy
Storage Plants and Underground Pumped Hydro, Compressed Air Energy Storage, Battery Energy
Storage Systems, Lead Acid Battery Cells Nickel-Cadmium Battery, Advanced Batteries, Supper
Conducting Magnet Energy Storage, Advanced Flywheel Energy Storage, Thermal Energy Storage-
thermal sensible heat storage and Latent heat energy storage, Chemical Energy Storage.

Reference Book

1. Energy TechnologyS.Rao and Dr. B.B. Parulekarlst editionKhanna Pub.-1995
2. Solar Energy conversion, An introductory course , A. E. Dikon and J. D. Loslie
3. Principles of Energy ConversionArchie W. Cupl Jr.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

Program code :

MSPHY

Program Name :

M.Sc PHYSICS

Course Code

MSPHYPR

Semester :

1

PRACTICALS(PCT)

Course type :

Practical

| Total credit :

06

Teaching time
(hours)

Examination Marking scheme

Theory
(hrs)

Practical
(hrs)

Internal
(Marks)

External
(Marks)

Total
(Marks)

12 per week

150

150

Group - |

=

N

O N U EW

9.

10.
Group -1l

LN A WN R

e/m by Magnetron Valve.
Temperature Co-efficient of Platinum resistance Thermometer by Carry Foster or C.G.

Bridge.

Study of Hall Effect.
Study of hysteresis of Anchor ring / transformer using C.R.O.
E.B.Plate (Determination of unknown wavelength and air gap).
F.P. Interferometer.

L by Rayleigh’s method
An optical method for determining dielectric constant, dipole moment andpolarizability
of a polar liquid by Hollow Prism.

Computer
Computer

Transistorized R.C. Phase shift Oscillator.

UJT as a Relaxation Oscillator.

Astable Multivibrator.
Study of Power Amplifier.

FET amplifier.

Inverting OP-AMP.

Differential Amplifier.
Regulated Power Supply(78xx & 79xx).
MOSFET Characteristics.
10. Scmitt trigger using transistor.
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HEMCHANDRACHARYA NORTH GUJARAT
UNIVERSITY, PATAN

M.Sc. (Physics} CBCS Syllabus 2019

Document code

SYLLABUS MSPHY2019

Revision No. 00
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~

_is in force from June - 2019.

CBCS Course Pattern

"3 Detaxled Course Pattern for each Semester is given bellow.

M.Sc.: Semester—1

VHE'MCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

The proposed New Course i in M.Sc. PHYSI CSPROGRAM is based on Choice Based Credit
ystem (CBCS) which is in force from June-2019.

o 1. 3 This Program is divided into four Se mesters(Two Years). The duration of an academic year consists
-of two semesters, each of 15 weeks for teaching. The academic session in each semester will*-
.. provide 90 teaching days. 24 credit each semester X 4 semester=96 credits at master level. -
- 2. There qul be three categories of courses/papers in this Program:

) A. . FOUR Compulsory-Core theory courses with 4 credits. each in ﬁrst three semesters and-
. “Three Compulsory-Core theory courses with 4 credits each | nSe mesterlV.
-~ B,. - -~ One Choice Based Elective Course (dlSClpllnary/lnterdlsaplmary) with 2 credits in First
. _Three semesters. _ A
“C.." . One Practical course (PR) with 6 credits in first three semesters.
- D “In Semester IV, instead of practlcal thereisa project/field work with 12 - credits.

The Proposed New Structure for M Sc. Course is based on chonce Based Credlt System (CBCS) whlch

| Course . Name | Exam.  .Ext. Int. [ Total =~ | Teach, .1 Credit v
- of the | Duration | Marks | Marks | Marks Hours | point
Course | (Hours) . Per
) ‘ ’ ‘week -
Paper—| Core-l.- [ 2:30 70 30 100 .4
| Paper =il Core-ll - | 2:30. 70 - 30 1000 |4 . 14
Paper - il Core-llf [2:30 70 30 - 100 . 4 4
Paper—-1V Core-IV. | 2:30 70 30 100 4 4
Practical : Paper—l Pract-l |3 75 - 75 16 3w
rPractlcal Paper_—_-ll__ Pract-Il |3 75 = 75 6 Ea
[ Elective Course TAnyOne) 2:00 -35. 15 50 2 2.
Disciplinary/ Interdisciplinary
TOTAL 465 135 600 30 24
. - M.Sc.: Se mester I I.
Course Name - of | Exam. “Ext. ‘Int. Total Teach, | Credit.
| the Duration | Marks | Marks | Marks -~ | Hours. | point.
Course ' (Hours) Per
. _ week
“[Paper-v"- .. . . ... |CoreV |72:30 70 30 00 |4 5
_. [Paper=wi. T [Corevi _[2:30 |70 |30 00 3 |3
- Paper=vil . - ToreV [ 2:30 |70 30 100 7 Z
- Paper— Vil .- = _ ngf‘dvm* 7530 [0 30 100 I— |3
[ Practical - Paper =", ~- | PRaEtIli g437 = | /5 = Ak TV 3
- [Practical : Paper—IV -~~~ | PIabEl%: #‘*_31' J2) | — QST EAC TETET
.. [ Elective Course (Any One) ‘iﬁ“ﬁ.—r??w E N ECLN 'Bg'lgzj‘:ﬂw
|- Disciplinary / Interdiscnplmary e ikl
TOTAL . . 465 135 600 30 24




] M.Sc.: Semester - i

Course Name .of | Exam. |Ext. = |Int.- | Total Teach, | Credit
the Duration | Marks - | Marks | Marks Hours | point
Course {Hours) - Per
_ . - - 3 week -
- [-Paper=IX - - Core-IX |2:30 70 30 100 |4 4
.| Paper=X:* -, .. Core-X 2 :30:~=[ 90* 30 100 - |4 4
| -Paper=XI_ .7t C -l Core-XI | 2:30: 70 30 100 4 4
| Paper=Xi-__. Pract-Xll |2:30 70 30 -100: - . [-4. a4
| Practical ; Paper — v" Pract-V | 3. 75 . .75 6 3
_*| Practical : Paper—VI - . Pract-Vl" |3 75 Q=" 75 |16 3
"] Elective Course (Any One) . 12:00. |35 15 50 2" 2
' Dlscrplmary / Interdrscrplmary L : .
;| TOTAL - Ty A 465 135|600 30 24
- MiSc.: Semester -1V -
Course | Nameof | - Exam. Ext. Int. Total | Teach, | Credit
_ the | Duration{ . Marks |. Marks{ Marks | Hours | point
Course | (Hours). ' Per
: week
- Paper—=XIl| ~ Core-X| .2:30 ‘70 30 -100 -4 .4
" Paper - IX Core-XI' 2:30 70 30 -100 4 4
" Paper - XV Core-XI| 2:30 70 30 100 4 4
Project | PROJECT 4 210 90 300 18 12
TOTAL 420 180 | - 600. 30 247

- marks.

jo e 11 m‘arkgfrom unlt ! and unlt I

For 4 credit course: Each syl'labus is of 4 Units having equal weightage. .

. For 2 Credit course:* Each syiiab'uS is of 2 Units having equal weightage.

There is no section in. semester end examinations i.e. questions Paper is without sections: :

. . For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from unit-1 of 18
marks, Q-2 from unit-Il of 17 marks, Q—3 from unit- ||| of 18 marks and Q-4 from unit - IV of 17

For questron paper of 35 marks Each Question paper‘ contains 3 questlons, Q—l from umt-l of 12 %
marks Q-Z from umt—ll of 12 marks and last Q-3 is of short questions and objectrve types havmg

-.: a -3! —— h
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: 'Marking scheme |
Paper Codes |f 2R Paper Nam - Credit || Total || Remark
i | Type . iri i _External Internal [ “recdit || Total ' Remarks
| * |The |[Pra |The ||Pra |
o, ' - |MATHEMATICAL PHYSICS- , ; v | T o
1 MSPHY101CC || CC |1AND“C” PROGRAMMING-1 - | 70 /|30 | 4 100
CLASSICAL MECHANICS -1 ;
1 [MSPHYIRCC | cC  [AND ELECTRODYNAMICS-1 | 70 130 | 4 | 100 ,
, Vg o i : ]
: " |QUANTUM MECHANICS-1
MSPHY103CC* |- CC  |AND SOLID STATE PHYSICS-1* | 70 30 4 )100 1
MsPHy10acC | cc ||ELECTRONICS-1 20 30 4 | 100
PRACT 150 : 67 "|.-150 |
MsPHY101Es | Es  [SPACEPHYSICS 35 Has <] - §1" 22 | 50| X
; < . i | [ Anyone
i ENERGY TECHNOLOGY AND : | "~ |fromTwo
MSPHY102ES || ES  |STORAGESYSTEMS (ETS) .~ |35 115 .2 50 | |ES PAPER
S B ‘ S i Marking scheme !
. ** Paper Code - Paper . Paper Name e 2 Credit | Total |Remarks
1 N p - |- Type |- P ~External '| Internal ‘ '
' ad - The |Pra |The |Pra
L G ~ |MATHEMATICAL PHYSICS-2 .
=" | 2 1/ MSPHY201ES | CC  |AND “C” PROGRAMMING-2 | 70 30 4 |100
T STATISTICAL MECHANICS-1 , 2
MSPHY202CC GE COMPUTOR-1 1.70- 30 | 4 ©100 -
] QUANTUM MECHANICS-2 - ;
2 [ MSPHY203CC | CC - (ANDSOLID STATE PHYSICS-2 - | 70 30 | el
2 |mspHy2oacc | cc  [ELECTRONICS2 . — : 70 30 4 100
] o - m g-
b P = Y [ ' - 1 A
-PRACT | -4 Fiﬂ-- i 8|, 150 " lfcq?ﬂf istrar
[ APPLICATION OF. "r-’1‘ i .’;;;“ [[Hemchandracharkay one
 MSPHY201ES || ES. CQMPUTOR| 'PHYSICS ,?) 35 1sMNprih ESugar af sbnivErkbn
i M | e o PR | : | i PAUAN || TwoEs
b — | e g { TR 1 | 'l PAPER
2o 2 [ mspHv2016s || ES SYNTHESIS OF MATERIALS 35 (sl 4l 2 |.=of




' Marking scheme _
, 3 - . | Paper R : 5 : s llll 2 T L
Sem | PaperCode _Typpe - Paper Name 1 External Internal | Credit | Total | Remarks
The | 'Pra | The | Pra i
: | NUCLEAR PHYSICS-1
3. | MSPHY301CC* | 'CC | INSTRUMENTS . - -70 30 4 100
= “STATISTICAL MECHANICS-2 |
% | "3 | MSPHY302CC-| CC | COMPUTOR-2' 70 30 4| 100
B
] i - | QUANTUM MECHANICS-3 _ _
| '3 | MSPHY303CC | ' CC | SOLID STATE PHYSICS-3, -70 30 4 100
'0 "3 | mspHvaoacc | cc | ELECTRONICS-3. . 70 30 4 | 100
3 PRACT 150 | 6 |'150° _
R AT H METHODOLOGY | . .. | Anyone’
| "3 | mspHysozes | s | RESEARC 35 15 i B
w R s MICROCONTROLLER - oM : —— | - | TWOES.
o e I MSPHY301ES |  ES 35 15 2| 50| papeg
A ‘Marking scheme - ;
i e 'Paper . b Mt i b
‘Sem | Paper Code 'Ty':ae_ Paper Name External . Fintetnal . Credit | Tatal | Remarks
The. | Pra| The ! Pra
: , 'NUCLEAR PHYSICS-2 BIO-
4 | MSPHY401CC | CC | PHYSICS 70 30 4 100
= CLASSICAL MECHANICS-2 . - a4
4| MSPHY402CC | CC | ELECTRODYNEMICS-2. 70 30 - 4. 100
— QUANTUM MECHANICS-4
- | MSPHY403CC |. CC | SOLID STATE PHYSICS-4, - 70 .30 4 | 100
PR 210 9 | - | 12 | 300
s, B i oad
Fat s ey : _
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PATTERN/SCHEME OF EXAMINATION

There will be examinations at the end of each semester ordinarily during November./ December
for odd semesters and during April/May for even semesters. -

- Theory Exammatlons
i Out of the total marks for each course/paper maximum 30% marks shall be earmarked for.;ht

Internal Exam (T hrough contlnuous internal evaluation pr0cess ) and remaining 70% for External Exam.
' (Through semester—end examlnatlons)

' ' There will be one semester—end examlnatlon of two hours and thirty mlnutes duratlon for core’
_theory papers -and two hours for. electlve papers. Each answer script of semester end examination -

(theory) will be evaluated by mternal as well as external examlner '

“The passing marks in each paper shaII be 40%

- "PRACTICAL EXAMINATION::
" in the case of science faculty, there will be a practlcal examination at the end of every semester.
»'i' There will be TWO Practical (one from each groups) (75Marks each for Sem.-1 to Sem. 2lli) in the Exam
' - The passrng marks for practlcal wnII be 40%. The practical examinations shall be conducted with one
A »mternal and one external examiner. |
In 4th Semester one minor pro;ect work there wnll be of 300 marks Assessment method is given

- bellow.

Project Report (70 Marks): Alms & Objectwes-CIearIy stated and achieved? Layout Writing style, quallty
of Figures, Tables, Proper organization of work etc.Use of Lib./Int./Ref.: Literature review, survey,
referencmg etc :

Presentatlon (70 Marks): Way of presentation, qualltv of presentation, Language, clanty of speech,
: Method of analysis, conclusion and Recommendatlons, Dlscussmn of work etc. -

Viva-Voce (70 Marks): ablllty to answer quarries and question.

_ . ~ There will be no internal assessment test for practlcal and Elective coursesm first three
z semester but in fourth semester there will be internal assessment for Project work .
- i : ' . INTERNAL ASSESSMENT

- . For each paper/course in a semester there will be Continuous internal evaluation process WhICh includes

~Unit Test / Internal Test

MCQ Test / QUIZ Test/Viva

Semmar/ Poster Presentatlon/ Assngnment work/Workshop
, Attendance Regularity & Study Tour
- Library work -Book Review

o Fraw
P - : =¥
:
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STRUCTURE OF THE PAPER IN EXAMINATION

For Core Courses (Disciplinary/Interdisciplinary):

-

Lt ol There will be total four questions. First question will be from Unit - I, Second-question from Unit-
"."-% I\, Third question from Unit-lll, and fourth question will be from Unit -4. All the questions are detailed as
under. (Total 70 Marks and 2 Hours thirty minutes time for the Paper)

(a) Answer the following. (Any one out of two) (Th€ory questions) 8 Marks
(b} Answer the followmg (Any two out of three) (a pphcatlon/ Problem/ 8 M'e:rké
.| example type ). - It hrte .
(c) Answer the foIIowmg (Any One out of two or Any Two out of three) (ShOrt
: -2 Marks®
answer questions / objective type questions) S
(a) Answer the following. (Any one out of two) (Theory questions) N .7 Marks
(b) Answer the following. (Any two out Of three) (application/ Problem/ f, ’ 8 Marks
example type )
(c) Answer the following. (Any one out of two or Any Two out of three) (Short -
.2 Marks
answer questions / abj€ctive type questions) -
3| {a) Answer the following. .(Any one out of two) (Theory questions) - 8 Marks
3 (b) Answer the following. ~ (Any two out of three) (application/ Problem/ . ol
3 v : 8 Marks
-example type) 3
(c) Answer the following. (Any one out of two or Any Two out of three) (Short :
3 : 2 Marks
answer questions / objective type questions)
4 | (a) Answer the following. (Any one out of two): (Theory questions) -7 Marks
4 (b) Answer the foIIowing. (Any two out of ,three) (application/ Problem/ 8 Marks
- | example type ) -
: (c) Answer the following. (Any one out of two or Any Two out of three) (Short
4 2 Marks .
: answer questions / objective type questions) -

“For Elective Courses (Disciplinary/lnterdisci’plinary):

A . There will be three questions fi rst and second questions are of 12 marks each and third question
. is of 11marks. First question will be from Unit - I, Second question from Unit-I, Third question will be -
from.both Units. All the questions are detailed as under. (Total 35 Marks and 2 Hours time for the -

Paper)

it (a) Answer the following (Any one out of two) (Theory questions) ~ * -6'Marks
(b) ‘Answer the following (Any.two out of three) (short note/ application/
£ _ 6 Marks
Problem/ example type) -
2 | (a) Answer tie following (Any one out of two) (Theory questions) ‘6 Marks
. | (b) Answerthe following (Anytwo out of three) (short note/ appllcatlon/ 6 Marks
Problem/ example type } ) .
3 (a) Answer any three out of five. (Shbrrf qi:estlon)
(b) Answer any five out of eight. ()bﬁjectwg). T W
TUE L i.e -] Hemchandracharya
\_\:i a.__;_.. 2; Narth Gujarat University
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DETAILED CURRICULMSUMMARY IS GIVENIN FOLLOWING TABLE.

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
I MSPHY-101CC | MATHEMATICAL PHYSICS I FUNCTION OF A COMPLEX VARIABLE
-1 AND PROGRAMMING I INTEGRAL TRANSFORMS
IN C-1 n DECISION MAKING AND LOOPING &
ARRAYS
v CHARACTER ARRAYS AND STRINGS
&FUNCTIONS
I MSPHY-102CC | CLASSICAL MECHANICS-1 I CANONICAL TRANSFORMATION
ELECTRODYNEMICS -1 I SMALL OSCILLATION AND ROTATING
FRAME
n ELECTOMAGNETIC WAVES
v POYNTING VECTOR AND THE FLOW OF
POWER&GUIDED WAVES:
I MSPHY-103CC | QUANTUM MECHANICS — I REPRESENTATION OF QUANTUM STATES
ISOLID STATE PHYSICS-| I ANGULAR MOMENTUM
n ENERGY BANDS
v SEMICONDUCTOR CRYSTALS
I MSPHY-104CC | ELECTRONICS-1 I FETAMPLIFIER&MULTIVIBRATORS
T POWER AMPLIFIER
n WAVE SHAPING CIRCUIT
v IC FABRICATION & TIMER 555 IC
I MSPHY-101ES | SPACE PHYSICS I BASIC CONCEPTS OF EARTH’S
ATMOSPHERE AND IONOSPHERE
T AURORA , AIRGLOW, AND
MAGNETOSPHERE
I MSPHY-102ES | ENERGY TECHNOLOGY I ENERGY TECHNOLOGY
AND STORAGE SYSTEMS I ENERGY STORAGE SYSTEMS
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
T MSPHY-201CC | MATHEMATICAL PHYSICS I TENSOR ANALYSIS
-2 AND I GROUP THEORY
PROGRAMMING IN C-2 n STRUCTURES AND UNIONS & POINTER
v FILE MANAGEMENT IN C:&DEVELOPING A C
PROGRAM
I MSPHY-202CC | STATISTICAL MECHANICS-1 I BASIC CONCEPT IN STATISTICAL MECHANICS
COMPUTER-1 AND QUANTUM STATISTICS
I IDEAL BOSE AND FERMI SYSTEM
n WINDOWS AND POWER POINT
v MICRO-SOFT WORD
T MSPHY-203CC | QUANTUM MECHANICS-2 I APPROXIMATION METHODS FOR
SOLID STATE PHYSICS-2 STATIONARY STATES:
I EVOLUTION WITH TIME
n FERMI SURFACES AND METALS
v DIAMAGNETISM AND PARAMAGNETISM
I MSPHY-204CC | ELECTRONICS-2 I OPERATIONAL AMPLIFIER
I DIGITAL ELECTRONICS
n MICROPROCESSOR — |
v MICROPROCESSOR —II
I MSPHY-201ES | APPLICATIONS OF I
COMPUTER IN PHYSICS I
I MSPHY-202ES | SYNTHESIS ' [ B
MATERIAE /% . T
{A ;"I_.:.- 113 trcReqgistrar
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SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
n MSPHY-301CC | NUCLEAR PHYSICS-1 AND I TWO BODY FORCES
INSTRUMENTS I NUCLEAR REACTION
m MICROSCOPY
v UV-VIS
n MSPHY-302CC | STATISTICAL MECHANICS-2 I PHASE EQUILIBRIA
COMPUTER-2 I TRANSPORT PHENOMENA
n MICRO-SOFT EXCEL
v COMPUTER NETWORK,INTERNET AND
VIRUS
mn MSPHY-303CC | QUANTUM MECHANICS-3 I SCATTERING THEORY
SOLID STATE PHYSICS-3 I PARTIAL WAVE ANALYSIS
m FERROMAGNETISM AND ANTI
FERROMAGNETISM
v MAGNETIC RESONANCE
mn MSPHY-304CC | ELECTRONICS I PULSE MODULATION AND DIGITAL
COMMUNICATION
I DEMODULATION
mn REMOTE SENSING
v POWER ELECTRONICS
n MSPHY-301ES | RESEARCH I
METHODOLOGY m
m MSPHY-302ES | MICROCONTROLLER I
I
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
v MSPHY-401CC | NUCLEAR PHYSICS-2 AND I NUCLEAR MODEL
BIO-PHYSICS I ELEMENTARY PARTICLE
mn SEPARATION TECHNIQUES
v BIO-MECHANICS
v MSPHY-402CC | CLASSICAL MECHANICS-2 I NON LINEAR OSCILLATIONS AND CHAOS
ELECTRODYNEMICS -2 I RELATIVISTIC ELECTRODYNAMICS
n WAVE GUIDE
v RADIATION
v MSPHY-403CC | QUANTUM MECHANICS—4 I RELATIVISTIC WAVE EQATIONS-1
SOLID STATE PHYSICS-4 I RELATIVISTIC WAVE EQATIONS-2
n OPTICAL PROCESSES AND EXCITONS
v SOLAR CELL AND OPTO ELECTRONIC
DEVICES
v PROJECT
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Hemchandracharya
MNarth Gujarat University
PATAMN




HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 101 CC SEMESTER 1
MATHEMATICAL PHYSICS -1 AND PROGRAMMING IN C-1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100

UNIT-1I:

FUNCTION OF A COMPLEX VARIABLE:

Introduction, Analytic functions, Contour Integrals, Laurent series, Residue Theorem, Methods of Finding
Residues, Evaluation of Definite Integrals by use of the Residue theorem, the point of Infinity, residue at
infinity, Mapping, Some Applications of conformal mapping.

UNIT -1l

INTEGRAL TRANSFORMS:

Introduction, Laplace Transforms, Solution of Differential Equation by Laplace Transforms, Fourier
Transforms, Convolution: Parseval's Theorem, Inverse Laplace Transform (Bromwich Integral), the Dirac
delta function, Green functions, Integral transform solutions of partial differential equations.

UNIT = II:

DECISION MAKING AND LOOPING:

Introduction, while statement, do statement, do while, for statement, jumps in loops — continue and
break statements.

ARRAYS:

Introduction, One dimensional arrays, declaration and initialization of arrays one dimensional arrays,
two dimensional arrays, initialization of two dimensional arrays, multidimensional arrays.

UNIT- IV
CHARACTER ARRAYS AND STRINGS :
Declaring and initializing string variables, reading and writing strings, arithmetic operations on
characters, Putting Strings together, comparison of two Strings, String handling functions, Table of
strings, other features of strings.
FUNCTIONS:
Need for user defined functions, A multifunction program, Elements of user defined functions,
Definition of functions, return values and their types, Function Calls, Function Declaration, category
of functions,No argument and no return values, Arguments but no return values, Arguments with
return values, No arguments but returns avalue,Functions that returns multiple values, nesting of
functions, recursion.
REFERENCE BOOKS:

1. Mathematical methods in the physical sciences, M.L Boas., JohnWilley, 1966
Mathematical Physics, P. K. Chattopadhyaya, Wiley Eastern Ltd.
Mathematical methods for Physicists, G. Arfken, Academic Press, 1970
Mathematical Physics, S. Satyaprakash, Sultan Chand & Sons, 1990
Mathematical Physics, By H.K.DAS
Programming in ANSI C (llind Ed:), Programming in ANSI C (llind Ed.), TMH Pub.
C Programming language, Ké;_plghan B.W: and Ritchie D.K. PHI Pub M
Programming in C, Kochan' S‘Gr QBS Pub
Programming with C, By I#S Got:f.ﬁied I/c. Registrar

10 Programmingin C, P. Dayan_d MGhGEh lef rd Univ. Press, 2007 Hl:_.m{:hnndrachar,fn
? Marth Gujarat Uiniversity
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 102 CC SEMESTER 1
CLASSICAL MECHANICS-1 AND ELECTRODYNEMICS -1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT -1

CANONICAL TRANSFORMATION :

Gauge transformations, Canonical transformation, Condition for transformation to be canonical,
[llustration of canonical transformations, Poisson brackets, canonical equations in terms of Poisson
brackets notation, Infinitesimal transformation, Relation between Infinitesimal transformation and
Poisson brackets, The Hamilton Jacobi equations, separation of variables.

UNIT -1l

SMALL OSCILLATION AND ROTATING FRAME:

Stable and unstable equilibriums, Small Oscillation in a system with one degree of freedom, Small
Oscillation in a system with more than one degree of freedom, Normal coordinates and Normal
frequencies of vibration.

Rotating Frame, Euler angles, Inertia tensor, Euler’s equations of motion of a rigid body, Free motion
of a rigid body, Motion of a symmetric top.

UNIT-I

ELECTOMAGNETIC WAVES:

Conductor and Dielectrics, Polarization, Reflection by a perfect conductor -normal incidence ,
Reflection by a perfect conductor -oblique incidence , Reflection by a perfect Dielectric -normal
incidence , Reflection by a perfect Dielectric conductor -oblique incidence , surface impedance,

UNIT-IV

POYNTING VECTOR AND THE FLOW OF POWER:

Poynting theorem, Interpretation of Poynting vector, Instantaneous, average and complex Poynting
vector, Power loss in plane conductor

GUIDED WAVES:

Waves between parallel planes, transverse electric waves (E;=0), Transverse Magnetic wave (B;=0),
Characteristics of TE and TM waves. Transverse electromagnetic waves, Velocity of Propagation,
Attenuation in Parallel plane guides, Wave impedance, Electric field and current flow within a
conductor.

REFERENCE BOOKS:

1. Classical mechanics-A Text Book by Suresh Chandra, Narosa Publishing House New Delhi.

2. Classical Mechanics (2" Edition), Herbert Goldstein, Addison - Wesley Publishing Co.

3. Classical Mechanics, V. B. Bhatia, Narosa Publishing house.

4. Classical Mechanics, G. Aruldhas PHIPvt. Ltd.

5. Classical Mechanics, J. C. Upadhyaya Himalaya Publishing House. F' oot

6. Electromagnetics (2™ Edltlon}FB B.Laud, Wiley Eastern, k T

7. Electromagnetic waves anpiqadlé'flqgsyrstems E. C. Jordan and K. G. Balfan[Rreaqtiedraf of

India, New Delhi, 2008 1..{-:; i”ﬁ&'; EY Hemchandracharya

e Marth Gujarat University
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10.

11.
12.

Handbook of Electronics by Kumar and Gupta PragatiPrakashan
Introduction to Electrodynamics (2nd & 3rd Edition) J. Griffiths, Prentice Hall India Ltd.
Antennas and Radio wave propagation, R. E. Collins, McGraw Hill Book Company, 1987

Electronic Communication, D. Roddy and J. Coolen, Prentice Hall, 4th edition, 1995
Microwave Engineering, David M. Pozar, (Third Edition), Wiley- India.

TR Forae,
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 103 CC SEMESTER 1
QUANTUM MECHANICS - SOLID STATE PHYSICS-I
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT -1

The equations of motion, The Schrédinger picture, The Heisenberg picture, The Interaction picture.
[(4.1)QM by V K Thankappan]

Some exactly soluble Three-dimensional problem:

Anisotropic oscillator, The isotropic oscillator, Normal modes of a coupled system of particles.

REPRESENTATION OF QUANTUM STATES

Quantum states, State vectors and wave functions, The Hilbert space of state vectors; Dirac
notation. Dynamical variables and linear operators. Representations. Dynamical variables as matrix
operators. Product of operators Self-adjointness and Hermiticity, diagonalization, Continuous basis,
The Schrddinger representation. Degeneracy-Labeling by commuting observables. Change of Basis,-
unitary transformations, unitary transformations induced by change of co-ordinate system:
Translations. Unitary transformation induced by rotation of coordinate system, Algebra of rotation
generators, Transformation of Dynamical variables, symmetries and conservation laws.

UNIT-1lI

ANGULAR MOMENTUM :

Quantum theory of angular momentum and its eigenvalue spectrum. Matrix representation of
angular momentum operators, spin angular momentum, Pauli matrices and their properties, total
wave function, non-relativistic Hamiltonian including spin. Addition of angular momenta, definition
of Clebsch-Gordan coefficients, Phase convention, spin-wave function for a system of two spin-1/2
particles, Identical particles with spin, addition of spin and orbital angular momenta.

UNIT-I

ENERGY BANDS

Nearly Free Electron Model, Origin of the Energy gap, Magnitude of the Energy Gap, Bloch Functions,
Kronig- Penney Model, Wave Education Of Electron in a Periodic Potential, Restatement of the Bloch
Theorem, Crystal Momentum of an Electron, Solution Of the Central Equation, Kronig- Penney
Model in Reciprocal Space, Empty Lattice Approximation, Approximation Solution Near a Zone
Boundary, Number of Orbitals in a Band, Metals and Insulators

UNIT-IV

SEMICONDUCTOR CRYSTALS:

Band Gap, Equations of Motion, Physical derivation of hk = F, Holes, Effective Mass, Physical
Interpretation of the Effective Mass, Effective Masses in semiconductors, Silicon and Germanium
Intrinsic Carrier Concentration, Intrinsic Mobility, Impurity conductivity, Donor States, Acceptor
States, Thermal lonization of Donors and Acceptors, Thermoelectric Effect, Semimetals, Super
lattices, Bloch Oscillator, Zener Tunneling.

REFERENCE BOOKS : e : et

1. Atextbook of quantum meﬁ%éﬁicfPf;M Mathe_ws and KV Venkatesan McdfgwHil Edusticar
2. Quantum Mechanics by L. I. Sa_h’i\if,%MﬁGIfM-ﬁill Inffarnational student editiop4t9ptk-hiandrach arya
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No v e w

Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961).

Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd.

Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan.

Introduction to Solid State Physics. Charles Kittel 7th Edition.
Introduction to Solid State Physics. J P Srivastava 4th Edition.

fc. Reqistrar
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HEMCHANDRACHARYA NORTH GUJIARAT UNIVERSITY, PATAN
PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 104 CC SEMESTER 1
ELECTRONICS-1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100
UNIT- 1
FET AMPLIFIERS:

FET parameters, biasing the FET , basic FET amplifier, FET small signal, common source a. c. amplifier, The
common drain or source follower, common gateamplifier, general treatment of low frequency common source
and common drainamplifier common source amplifier at high frequency, common drain amplifier at high
frequencies, MOSFET: Depletion MOSFET, Enhancement MOSFET, Differences between JFET and
MOSFET, Handling precaution for MOSFET

Multivibrators:

Switching Characteristics of transistor, Multivibrators, AstableMultivibrator, Monostable
Multivibrator, Bi-stable Multivibrator.

UNIT-II

POWER AMPLIFIER:

Introduction, Difference between Voltage and Power amplifiers, Performance quantities of power
amplifiers, Class-A power amplifier, and power distribution, Transformer coupled class —A amplifier,
Power consideration and dissipation, Class-B power amplifier, Class-A Push-Pull power amplifier,
Class-B Push-Pull amplifier, Tuned amplifiers, Single tuned inductively coupled transistor amplifier,
Double tuned transistor amplifier.

UNIT-llI

WAVE SHAPING CIRCUIT:

linear wave shaping, the high pass RC circuit, High pass RC circuit as differentiator, the Low pass RC
circuit, Low pass circuit as an integrator, Non Linear wave shaping, PN junction diode switching
times, Diode clipper circuits, comparison of shunt and series diode clippers, Double ended PN
junction clippers, Double ended clippers using Zener diodes,

Clamping circuits: Zero Level Clamping circuits, Clamping at a given reference D.C. voltage, Design
consideration of clamping circuit, A clamping circuit theorem, Voltage Controlled Oscillator, Circuit
to produce sharp pulses.

UNIT-IV

IC Fabrication:

IC Technology, Advantages and limitations of ICs, Basic monolithic IC technology, Basic processes
used in monolithic technology, Monolithic integrated components, Transistors of monolithic ICs,
Monolithic diodes.

Timer 555 IC:

Circuit of the 555 Timer, The 555 IC Timer-as a Monostable and Astable multivibrator.

Reference Book:
1. Hand Book of Electronics by Gupta-dnd'Kumar, Pragati Prakashan, Meerut (BasM

2. Integrated Electronics by Milma,_nE,%n'fi IjlqlkiaSI - :
3. Electronics and radio engineeripg by I?I’.fl:,ﬁbpta 2 Ifc. Reqistrar
4. OP-AMP and linear Integrated gificuitg g‘\{;ﬁ.A.G.aVakwad,PHl Pub. HIQ:ITI{ZJ‘IHTJ!IFHE‘J‘I arya
PR - T : ; =
o i ._ﬂ---r—"--'w;_:' Marth Gujarat University
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 101ES SEMESTER 1
SPACE PHYSICS
COURSE TYPE ELECTIVE SUBJECT | TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15-30 i i 50 (2.0 HRS) 50

UNIT-I

Basic Concepts of Earth’s Atmosphere:

Atmosphere nomenclature, Hydrostatic equations scale height, Geopotential height, Chemical
concepts of atmosphere, Thermodynamic considerations, elementary chemical kinetics composition
and chemistry of middle atmosphere and thermosphere.

Structure and Variability of Earth’s lonosphere:

Introduction to ionosphere, photochemical processes, Chapman’s theory of photo ionization,
production of ionospheric layers, morphology of the ionosphere

UNIT-II

Aurora and Airglow:

Night glow, Dayglow, Twilight glow, Aurora, Photometer for airglow measurement, applications of
Airglow measurement for ionospheric dynamics and composition.

Magnetosphere:

Circulation in the magnetosphere, magnetospheric electric fields, particles in the magnetosphere,
plasma sphere and its dynamics, magnetospheric current system, magneto pause current tail current
ring current and Birlkeland current.

Reference Book
1. Introduction to lonosphere and Magnetosphere, J.A. Ratcliff Ratcliff CUP
2. The Solar-Terrestrial Environment, JK. Hargreaves CUP
3. Introdution Space Physics, M.J. Kievelson CUP
4. Chemistry Sensing and Image Interpretation, M. Lillesand and R.L. Kiefer 4th Edition John
Wiley & Sons
The solar terrestrial environment, J K Hargreaves CUP
6. Space Plasma Physics, A C Das Narosa Pub

v
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 102ES SEMESTER 1
ENERGY TECHNOLOGY AND STORAGE SYSTEMS
COURSE TYPE ELECTIVE SUBJECT TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15=30 ; ; 50 (2.0 HRS) 50
UNIT-I
ENERGY TECHNOLOGY:

Geothermal Energy:

Introduction, Applications, Utilization of Geothermal Energy, Geothermal Energy Resources, Hydro
Geothermal Resources, Hot Dry Rock Geothermal Resources.

Wind Energy:

Introduction, Applications of Wind Energy and Historical Background, Merits and limitations of Wind
energy Conversion, Nature and Origin of Wind, Wind Energy Quantum, Variables in Wind Energy
Conversion systems, Wind power density, Power in wind Stream, Wind turbine Efficiency.

Ocean Energy Technologies:

Introduction to energy from Ocean, Ocean Energy Resources, Off-shore and On-shore Ocean energy
conversion Technologies, Advantages and limitations of Ocean energy conversion Technologies
UNIT-II

ENERGY STORAGE SYSTEMS:

Introduction, Energy storage systems for Electrical UTILITY Peak Shaving, Pumped Hydro Energy
Storage Plants and Underground Pumped Hydro, Compressed Air Energy Storage, Battery Energy
Storage Systems, Lead Acid Battery Cells Nickel-Cadmium Battery, Advanced Batteries, Supper
Conducting Magnet Energy Storage, Advanced Flywheel Energy Storage, Thermal Energy Storage-
thermal sensible heat storage and Latent heat energy storage, Chemical Energy Storage.

Reference Book

1. Energy TechnologyS.Rao and Dr. B.B. Parulekarlst editionKhanna Pub.-1995
2. Solar Energy conversion, An introductory course , A. E. Dikon and J. D. Loslie
3. Principles of Energy ConversionArchie W. Cupl Jr.

..-".,_l_.F'-.I:. : e .' -M
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

Program code :

MSPHY

Program Name :

M.Sc PHYSICS

Course Code

MSPHYPR

Semester :

1

PRACTICALS(PCT)

Course type :

Practical

| Total credit :

06

Teaching time
(hours)

Examination Marking scheme

Theory
(hrs)

Practical
(hrs)

Internal
(Marks)

External
(Marks)

Total
(Marks)

12 per week

150

150

Group — |

=

N

O N U EW

9.

10.
Group -1l

LooNOU A WN R

e/m by Magnetron Valve.
Temperature Co-efficient of Platinum resistance Thermometer by Carry Foster or C.G.

Bridge.

Study of Hall Effect.
Study of hysteresis of Anchor ring / transformer using C.R.O.
E.B.Plate (Determination of unknown wavelength and air gap).
F.P. Interferometer.

L by Rayleigh’s method
An optical method for determining dielectric constant, dipole moment andpolarizability
of a polar liquid by Hollow Prism.

Computer
Computer

Transistorized R.C. Phase shift Oscillator.

UJT as a Relaxation Oscillator.

Astable Multivibrator.
Study of Power Amplifier.

FET amplifier.

Inverting OP-AMP.

Differential Amplifier.
Regulated Power Supply(78xx & 79xx).
MOSFET Characteristics.
10. Scmitt trigger using transistor.
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Accredited by NAAC with "A" € Grade (CGPA 3, 02);: i

Hemchandracharya North Gu;arat Umversuty

P.Box. No.21, University Road, Patan (N.G.), 384 265

Phone : (02766) 222745, 230529, 230743, 233648 Fax: (02766) 231917
Email : regi@ngu.ac.in Website : www.ngu.ac.in

The Proposed New Structure for M.Sc. Course is based on choice Based Credit
System (CBCS) which is in force from June — 2018

CBCS Course Pattern

i & This programme is divided into four Semesters (Two Years) . The duration of an

academic year consists of two semesters, each of 15 weeks for teaching. The

academic session in each semester will provide 90 teaching days. 24 credit each

year X 4 semester= 96 credits master level.

2: There will be three categories of courses / papers in this programme :

A. Four Compulsory — Core theory courses with 4 credits each in each
semester.

B. One Choice Based Elective Course (disciplinary / interdisciplinary) with 2
credits in each semester.

£ Two Practical’s each of Three credits in each semesters .

D. In the IV Semester as above a,b,c or instead of above A,B, C ; a student
can undertake Three core theory courses (12 - credits) and project / field
wcfrk (12 - credits), OR Major Dissertation (24 - credits) OR as per decided
by BOS. ;

3. Detailed Course Pattern for each Semester is given bellow.

M.Sc. : Semester — |

Course Name of | Exam. Ext: Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours | point
Course (Hours) Per
week
Paper - | Core-| 2:30 70 30 100 4 4
Paper -l Core-ll 2430 70 30 100 4 4
Paper — Il Core-lll 230 70 2 100 4 4
Paper - IV Core-IV 2.30 70 30 100 4 4
Practical : Paper — | Pract- 3/4 75 - 75 6 3
Practical : Paper =1l Pract-Il 3/4 75 - 75 6 3
Elective Course (Any One) 2:00 50 - 50 2 2
Disciplinary / lnterdlscnphnary :
TOTAL 480 120 600 30 24
= TP
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A
M.Sc. : Semester - i
Course Name of | Exam. Ext. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours | point
Course (Hours) Per
week
Paper -V Core-V 2:30 70 30 100 4 4
Paper — VI Core-VI 2.:30 70 30 100 4 4
Paper — VII Core-VIl | 2:30 70 30 100 4 4
Paper — Vil Core-VIll |2:30 70 30 100 4 4
Practical : Paper —ll| Pract-lll 3/4 i - 75 6 3
Practical : Paper — IV Pract-lV | 3/4 75 - 75 6 3
Elective Course (Any One) 2:00 50 -- 50 2 2
,' Disciplinary / Interdisciplinary .
TOTAL 480 120 600 30 24
M.Sc. : Semester - il
Course Name of | Exam. EXL. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours | point
Course |-(Hours) " | Per
week
Paper —IX Core-IX 2530 70 30 100 4 4
Paper — X Core-X 2:30 70 30 100 4 4
Paper — XI Core-XI |2:30 70 30 |100 4 4
Paper — Xl ‘Core-Xll |2:30 70 30 100 4 4
Practical : Paper -V Pract-V 3/4 75 -- 75 6 3
| Practical : Paper — VI Pract-VI | 3/4 75 - 75 6 3
Elective Course (Any One) 2:00 50 -- 50 2 2
Disciplinary / Interdisciplinary ‘
TOTAL 480 120 600 30 24
M.Sc. : Semester — IV
Course Name of | Exam. Ext. Int. Total Teach, | Credit
, the Duration | Marks | Marks | Marks | Hours | point
' Course (Hours) Per
; week
Paper - XlII Core-XIll | 2:30 70 30 100 4 4
Paper — XIV Core-XIV | 2:30 70 30 100 4 4
‘| Paper — XV Core-XV |2:30 70 130 100 4 4
Paper — XVI Core -XVI | 2:30 70 30 100 4 4
| Practical : Paper - VII Pract-VIl | 3/4 75 - 75 6 3
Practical : Paper — VIl Pract-Vill | 3/4 75 -- 15 6 3
Elective Course (Any One) i ‘2 200" |50 -- 50 2 2
Disciplinary / Interdisciplinary Vo e
TOTAL /17507 11480 [120 | 6001/c. Rasnistrard
1{%\. Pimgd | s ; Hemchandracharya
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OR
Course Name of | Exam. Ext. int. Total | Teach, | Credit
the Duration | Marks | Marks Marks | Hours | point
Course (Hours) Per
week
paper — Xl Core-XIll | 2:30 70 30 100 4 4
Paper — XIV Core-XIV | 2:30 70 30 100 4 4
Paper — XV Core-XV | 2:30 70 30 100 4 4
Major Dissertation 210 90 300 18 12
TOTAL 420 180 600 30 24
NOTE :
1. For 4 credit course: Each syllabus is of 4 Units having equal weightage.
2. For 2 credit course: Each syllabus is of 2 Units having equal weightage.
3. There is no section in semester end examinations i.e. questions Paper is without
sections. :
4. For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from
unit-1 of 18 marks, Q-2 from unit-Il of 17 marks, Q-3 from unit-1ll of 18 marks and last
Q-4 from unit-lv of 17 marks from entire course.
5. For question paper of 50 marks: Each Question paper contains 3 questions: Q-1 from

unit-1 of 20 marks, Q-2 from unit-1l of 20 marks, and last Q-3 is of objective types
having 10 marks from entire course.

[BOS may add some specifications with reference to above structure.]
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

The proposed New Course in M.Sc. PHYSICS PROGRAMis based on Choice Based
Credit System (CBCS) which is in force from June-2018.

CBCS Course Pattern
1. This Program is divided into four Semesters (Two Years). The duration of an academic year

consists of two semesters, each of 15 weeks for teaching. The academic session in each
semester will provide 90 teaching days. 24 credit each semester X 4 semester=96 credits at

master level.
2. There will be three categories of courses/papers in this Program:
A. FOUR Compulsory-Core theory courses with 4 credits each in all semesters.
B. One Choice Based Elective Course (disciplinary/interdisciplinary) with 2 credits in
FirstThree semesters.
C. One Practical course (PR) with 6 credits in first three semesters.
D. In SemesterlV, instead of practical there is a project/field work with 8-credits.

3. DetailedCourse Pattern for each Semester is given bellow.

The Proposed New Structure for M.Sc. Course is based on choice Based Credit System (CBCS)
which is in force from June — 2018
M.Sc.: Semester — |

Course Name of | Exam. Ext. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours point
Course (Hours) Per
week
Paper —1 Core-l 2:30 70 30 100 4 4
Paper -1l Core-ll 2:30 70 30 100 4 4
Paper—1II Core-lll 2:30 70 30 100 4 4
Paper — IV Core-IV 2:30 70 30 100 4 4
Practical : Paper — | Pract- 3 75 -- 75 6 3
Practical : Paper — I Pract-Il 3 75 -- 75 6 3
Elective Course (Any One) 2:00 50 -- 50 2 2
Disciplinary / Interdisciplinary
TOTAL 480 120 600 30 24

M.Sc.: Semester — 1l

Course Name of | Exam. Ext. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours point
Course (Hours) Per
week
Paper -V Core-V 2:30 70 30 100 4 4
Paper — VI Core-VI 2:30 70 30 100 4 4
Paper —VII Core-VII 2:30 70 30 100 4 4
Paper — VI Core-VIIl | 2:30 70 30 100 4 4
Practical : Paper — Il Pract-1ll 3 75 -- 75 6 3
Practical : Paper — IV Pract-IV 3 75 -- 75 6 3
Elective Course (Any One) ) 2:00 50 - 50 2 2
Disciplinary / Interdisciplinary P e m
TOTAL {1 F {'3.; : 1| £ 480 120 6(!9‘:. H%O.ﬂr-af 24
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M.Sc.: Semester - Il

Course Name of | Exam. Ext. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours point
Course (Hours) Per
week
Paper —IX Core-IX 2:30 70 30 100 4 4
Paper — X Core-X 2:30 70 30 100 4 4
Paper —XI Core-XI 2:30 70 30 100 4 4
Paper =Xl Pract-XIl 2:30 70 30 100 4 4
Practical : Paper -V Pract-V 3 75 -- 75 6 3
Practical : Paper —VI Pract-VI 3 75 -- 75 6 3
Elective Course (Any One) 2:00 50 -- 50 2 2
Disciplinary / Interdisciplinary
TOTAL 480 120 600 30 24
M.Sc.: Semester — IV
Course Name of | Exam. Ext. Int. Total Teach, | Credit
the Duration | Marks | Marks | Marks Hours point
Course (Hours) Per
week
Paper — XIlI Core-X 2:30 70 30 100 4 4
Paper —IX Core-XI 2:30 70 30 100 4 4
Paper — XV Core-XlI 2:30 70 30 100 4 4
Project PROJECT |4 210 90 300 18 12
TOTAL 420 180 600 30 24
NOTE:
1. For 4 credit course: Each syllabus is of 4 Units having equal weightage.
2. For 2 credit course: Each syllabus is of 2 Units having equal weightage.
3. Thereis no section in semester end examinations i.e. questions Paper is without sections.
4. For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from unit-I

of 18 marks, Q-2 from unit-Il of 17 marks, Q-3 from unit-1ll of 18 marks and last Q-4 from
unit — IV of 17 marks. from entire course.

5. For question paper of 50 marks: Each Question paper contains 3 questions: Q-1 from unit-I
of 20 marks, Q-2 from unit-1l of 20 marks, and last Q-3 is of objective types having 10 marks

from entire course.
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Marking scheme
Paper .
Sem Paper Code Type Paper Name External Internal Credit | Total | Remarks
The | Pra | The | Pra
MATHEMATICAL PHYSICS-
1 MSPHY101CC CcC 1AND“C” PROGRAMMING-1 | 70 30 4 100
CLASSICAL MECHANICS -1
1 MSPHY102CC CcC AND ELECTRODYNAMICS-1 70 30 4 100
QUANTUM MECHANICS-1
1 MSPHY103CC cC AND SOLID STATE PHYSICS- 70 30 4 100
1
1 MSPHY104CC cC ELECTRONICS-1 70 30 4 100
1 PRACT 150 6 150
1 | MSPHY101ES ES SPACE PHYSICS 50 2 50 Any one
ENERGY TECHNOLOGY AND T';r"c’)"E’s
1 MSPHY102ES ES STORAGE SYSTEMS (ETS) 50 2 50 PAPER
Marking scheme
Paper .
Sem Paper Code Type Paper Name External Internal Credit | Total | Remarks
The | Pra | The | Pra
MATHEMATICAL PHYSICS-2
2 MSPHY201ES CcC AND “C” PROGRAMMING-2 70 30 4 100
STATISTICAL MECHANICS-1
2 MSPHY202CC CcC COMPUTOR-1 70 30 4 100
QUANTUM MECHANICS-2
2 | MSPHY203cC | cC ’:ND SOLID STATE PHYSICS- | 44 30 4 | 100
2 MSPHY204CC CcC ELECTRONICS-2 70 30 4 100
2 PRACT 150 6
APPLICATION OF Any one
2 MSPHY201ES ES COMPUTOR IN PHYSICS 50 2 50 from
Two ES
PAPER
2 MSPHY201ES ES SYNTHESIS_OF_,MATER-IAL.S 50 ﬁﬂ_ﬂo
Fof e . a8
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Marking scheme
Paper .
Sem Paper Code Type Paper Name External Internal Credit | Total | Remarks
The | Pra | The | Pra
NUCLEAR PHYSICS-1
3 MSPHY301CC CcC INSTRUMENTS 70 30 4 100
STATISTICAL MECHANICS-2
3 MSPHY302CC CcC COMPUTOR-2 70 30 4 100
QUANTUM MECHANICS-3
3 MSPHY303CC CcC SOLID STATE PHYSICS-3, 70 30 4 100
3 | mspHysoacc | cc | ELECTRONICS:3 70 30 4 | 100
3 PRACT 150 6 150
3 MSPHY301ES ES RESEARCH METHODOLOGY 50 5 50 Any one
from
3 MSPHY301ES ES MICROCONTROLLER 50 2 50 Two ES
PAPER
Marking scheme
s Paper Code | "2Pe" Paper N Credit | Total | Remark
em aper Code Type aper Name External Internal redi ota emarks
The Pra | The | Pra
NUCLEAR PHYSICS-2 BIO-
4 MSPHY401CC cC PHYSICS 70 30 4 100
CLASSICAL MECHANICS-2
4 MSPHY402CC CcC ELECTRODYNEMICS-2 70 30 4 100
QUANTUM MECHANICS-4
4 MSPHY403CC CcC SOLID STATE PHYSICS-4, 70 30 4 100
4 PR 210 90 - 12 300
= i
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PATTERN/SCHEME OF EXAMINATION

There will be examinations at the end of each semester ordinarily during November /
December for odd semesters and during April/May for even semesters.

Theory Examinations:

Out of the total marks for each course/paper maximum 30% marks shall be earmarked for
Internal Exam.(Through continuous internal evaluation process ) and remaining 70% for External
Exam. (Through semester-end examinations).

There will be one semester-end examination of two hours and thirty minutes duration for
core theory papers and two hours for elective papers. Each answer script of semester end
examination (theory) will be evaluated by internal as well as external examiner.

The passing marks in each paper shall be 40%.

PRACTICAL EXAMINATION:

In the case of science faculty, there will be a practical examination at the end of every
semester. There will be TWOPractical (one from each groups) (75Marks each for Sem.-I to Sem.-lll)
in the Exam. The passing marks for practical will be 40%. The practical examinations shall be
conducted with one internal and one external examiner.

In 4th Semester one minor project work there will be of 300 marks. Assessment method is
given bellow.

Project Report (70 Marks): Aims & Objectives-Clearly stated and achieved? Layout, Writing style,
quality of Figures, Tables, Proper organization of work etc.Use of Lib./Int./Ref.: Literature review,

survey, referencing etc

Presentation (70 Marks): Way of presentation, quality of presentation, Language, clarity of speech,
Method of analysis, conclusion and Recommendations, Discussion of work etc.

Viva-Voce (70 Marks): ability to answer quarries and question.

There will be no internal assessment test for practical, and Elective coursesin first three
semester but in fourth semester there will be internal assessment for Project work .
INTERNAL ASSESSMENT

For each paper/course in a semester there will be Continuous internal evaluation process which
includes

e Unit Test / Internal Test

e MCQTest/QUITZ Test/Viva

e Seminar/ Poster Presentation/ Assignment work/Workshop

e Attendance - Regularity & Study Tour
Library work -Book Review

P GPTIA,

]; r:r P g Ifc. Reqgistrar

Vel Fimgl /a2 Hemchandracharya

o e "----’—-1{:' North Gujarat University
oy i [I"'-'.'l_r_.-"'é P.'r". - r".ﬁ"-l



STRUCTURE OF THE PAPER IN EXAMINATION
For Core Courses (Disciplinary/Interdisciplinary):
There will be total four questions. First question will be from Unit - I, Second question from

Unit-1l, Third question from Unit-IIl, and fourth question will be from all three Units. All the questions
are detailed as under. (Total 70 Marks and 2 Hours thirty minutes time for the Paper)

1 | (a) Answer the following (Any one out of two) (Theory questions) 8 Marks
(b) Attempt any two of following (out of three) (Two questions theory type and

1 . - 8 Marks
one question must be Application/Problem/Example type)

1 | (c) Answer the following (Any one out of two) (Theory questions) 2 Marks
(a) Answer the following (Any one out of two) (Short answer questions or

2 — . 7 Marks
objective type questions)

) (b) Attempt any two of following (out of three) (Two questions theory type and | 8 Marks
one question must be Application/Problem/Example type)

2 | (c) Answer the following (Any one out of two) (Theory questions) 2 Marks

3 | (a) Answer the following (Any one out of two) (Theory questions) 8 Marks
(b) Attempt any two of following (out of three) (Two questions theory type and

3 . I 8 Marks
one question must be Application/Problem/Example type)

3 | (c) Answer the following (Any one out of two) (Theory questions) 2 Marks

4 | (a) Answer the following (Any one out of two) (Theory questions) 7 Marks

4 (b) Attempt any two of following (out of three) (Two questions theory type and 8 Marks
one question must be Application/Problem/Example type)

4 | (c) Answer the following (Any one out of two) (Theory questions) 2 Marks

For Elective Courses (Disciplinary/Interdisciplinary):

There will be three questions first and second questions are of 20 marks each and third
question is of 10 marks. First question will be from Unit - I, Second question from Unit-1l, Third
question will be from all three Units. All the questions are detailed as under. (Total 50 Marks and 2
Hours’ time for the Paper)

1 | (a) Answer the following (Any one out of two OR two out of three)
. 10 Marks
(Theory questions)
(b) Attempt any two of following (out of three) (Two questions theory type and
) - 10 Marks
one question must be Application/Problem/Example type)
5 (a) Answer thg following (Any one out of two OR two out of three) 10 Marks
(Theory questions)
(b) Attempt any two of following (out of three) (Two questions theory type and | 10 Marks
one question must be Application/Problem/Example type)
Answer the following (Any five out of seven/eight)(Short answer questionor
3 S ; 10 Marks
objective type questions)

{é Faol 15§ lVc. Reqistrar
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DETAILED CURRICULMSUMMARY IS GIVENIN FOLLOWING TABLE.

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
I MSPHY-101CC | MATHEMATICAL PHYSICS I FUNCTION OF A COMPLEX VARIABLE
-1 AND PROGRAMMING I INTEGRAL TRANSFORMS
IN C-1 n DECISION MAKING AND LOOPING &
ARRAYS
v CHARACTER ARRAYS AND STRINGS
&FUNCTIONS
I MSPHY-102CC | CLASSICAL MECHANICS-1 I CANONICAL TRANSFORMATION
ELECTRODYNEMICS -1 I SMALL OSCILLATION AND ROTATING
FRAME
n ELECTOMAGNETIC WAVES
v POYNTING VECTOR AND THE FLOW OF
POWER&GUIDED WAVES:
I MSPHY-103CC | QUANTUM MECHANICS — I REPRESENTATION OF QUANTUM STATES
ISOLID STATE PHYSICS-| I ANGULAR MOMENTUM
n ENERGY BANDS
v SEMICONDUCTOR CRYSTALS
I MSPHY-104CC | ELECTRONICS-1 I FETAMPLIFIER&MULTIVIBRATORS
T POWER AMPLIFIER
n WAVE SHAPING CIRCUIT
v IC FABRICATION & TIMER 555 IC
I MSPHY-101ES | SPACE PHYSICS I BASIC CONCEPTS OF EARTH’S
ATMOSPHERE AND IONOSPHERE
T AURORA , AIRGLOW, AND
MAGNETOSPHERE
I MSPHY-102ES | ENERGY TECHNOLOGY I ENERGY TECHNOLOGY
AND STORAGE SYSTEMS I ENERGY STORAGE SYSTEMS
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
T MSPHY-201CC | MATHEMATICAL PHYSICS I TENSOR ANALYSIS
-2 AND I GROUP THEORY
PROGRAMMING IN C-2 n STRUCTURES AND UNIONS & POINTER
v FILE MANAGEMENT IN C:&DEVELOPING A C
PROGRAM
I MSPHY-202CC | STATISTICAL MECHANICS-1 I BASIC CONCEPT IN STATISTICAL MECHANICS
COMPUTER-1 AND QUANTUM STATISTICS
I IDEAL BOSE AND FERMI SYSTEM
n WINDOWS AND POWER POINT
v MICRO-SOFT WORD
T MSPHY-203CC | QUANTUM MECHANICS-2 I APPROXIMATION METHODS FOR
SOLID STATE PHYSICS-2 STATIONARY STATES:
I EVOLUTION WITH TIME
n FERMI SURFACES AND METALS
v DIAMAGNETISM AND PARAMAGNETISM
I MSPHY-204CC | ELECTRONICS-2 I OPERATIONAL AMPLIFIER
I DIGITAL ELECTRONICS
n MICROPROCESSOR — |
v MICROPROCESSOR —II
I MSPHY-201ES | APPLICATIONS OF I
COMPUTER IN PHYSICS I
I MSPHY-202ES | SYNTHESIS ' [ B
MATERIAE /% . T
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SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
n MSPHY-301CC | NUCLEAR PHYSICS-1 AND I TWO BODY FORCES
INSTRUMENTS I NUCLEAR REACTION
m MICROSCOPY
v UV-VIS
n MSPHY-302CC | STATISTICAL MECHANICS-2 I PHASE EQUILIBRIA
COMPUTER-2 I TRANSPORT PHENOMENA
n MICRO-SOFT EXCEL
v COMPUTER NETWORK,INTERNET AND
VIRUS
mn MSPHY-303CC | QUANTUM MECHANICS-3 I SCATTERING THEORY
SOLID STATE PHYSICS-3 I PARTIAL WAVE ANALYSIS
m FERROMAGNETISM AND ANTI
FERROMAGNETISM
v MAGNETIC RESONANCE
mn MSPHY-304CC | ELECTRONICS I PULSE MODULATION AND DIGITAL
COMMUNICATION
I DEMODULATION
mn REMOTE SENSING
v POWER ELECTRONICS
n MSPHY-301ES | RESEARCH I
METHODOLOGY m
m MSPHY-302ES | MICROCONTROLLER I
I
SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT
v MSPHY-401CC | NUCLEAR PHYSICS-2 AND I NUCLEAR MODEL
BIO-PHYSICS I ELEMENTARY PARTICLE
mn SEPARATION TECHNIQUES
v BIO-MECHANICS
v MSPHY-402CC | CLASSICAL MECHANICS-2 I NON LINEAR OSCILLATIONS AND CHAOS
ELECTRODYNEMICS -2 I RELATIVISTIC ELECTRODYNAMICS
n WAVE GUIDE
v RADIATION
v MSPHY-403CC | QUANTUM MECHANICS—4 I RELATIVISTIC WAVE EQATIONS-1
SOLID STATE PHYSICS-4 I RELATIVISTIC WAVE EQATIONS-2
n OPTICAL PROCESSES AND EXCITONS
v SOLAR CELL AND OPTO ELECTRONIC
DEVICES
v PROJECT
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 201 CC SEMESTER 2
MATHEMATICAL PHYSICS -2 AND PROGRAMMING IN C-2
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100
UNIT - |
TENSOR ANALYSIS :

Introduction , Definition, Contravariant vector, Covariant vector, Defination of Tensors of ranktwo,
addition & subtraction of tensor, summation convention, symmetry - anti symmetry of secondrank
tensor, Contraction, Direct product, Quotient rule, Pseudo tensors Dual tensor Levi-civita symbol,
irreducible tensor, Non Cartesian tensors, Matric tensor, Christoffel symbols, christoffel symbols as
derivatives of matric tensor, covariant derivative, Tensor derivative operators.

UNIT-1I

GROUP THEORY :

Groups, subgroups and classes, Invariant, subgroups and factor groups, Homomorphism & Isomorphism,
Group representation, Reducible & Irreducible representations, Schur's lemma, Orthogonality theorem,
Character of representation, character table, Decomposing a reducible representation into Irreducible
ones, Construction of representations, Lie groups & Lie algebra, The Three dimensional rotation groups
SO(3), The special unitary groups SU(2) and SU(3), The homomorphism between SU(2) & SU(3), Some
application of group theory in physics, ( application- 4 classification of elementary particles)

UNIT- 1l

STRUCTURES AND UNIONS :

Introduction, Defining a structure, Declaring structure variables, Accessing structure members,
Structure initialization, copying and comparing structure variables, Operation on individual members,
Arrays of structure, Arrays within structure, Structures within structures, Structures and functions,
Unions, Size of structures, Bit fields

POINTERS : Concept, accessing the address of variables, declaring and initializing pointers, accessing

variables through pointers, pointer expressions, pointer increments and scale factor, pointers and

arrays, pointer and character strings, pointers and functions, pointers and structures

UNIT- IV

File management in C:

Defining and Opening a File, Closing a File, 1/O operations on Files, Error handuling during 1/0
operations, Random Access to Files, Command Line Arguments.

DEVELOPING A C PROGRAM:
Program Design, Program Coding, Common Programming Errors, Program Testing and Debugging,

Program Efficiency.

REFERENCE BOOKS:
1. Mathematical methods in the physical sciences, M.L Boas., JohnWilley, 1966

2. Mathematical Physics, P. K. Chattopadhyaya, Wiley Eastern Ltd.

3. Mathematical methods for Rhysicists, G. Arfken, Academic Press, 197%

4. Mathematical Physics,la_S..;'é_-étyapr_a_kash, Sultan Chand & Sons, 1990 ~ T

5. Mathematical Physics]-%\'r"H.lr('J.qikS'i = Vc. Registrar

6. Programmingin ANSI'_b’.;(\llmndiEI&-t:)&'B;alagiljrhsamy ETMH Pub. Hamechandracharya
LA "'-"-"—'1{:' Marth Gujarat University
X e PATAN



7. CProgramming language, Kernighan B.W. and Ritchie D.K. PHI Pub
8. Programming in C, Kochan S.G. CBS Pub.

9. Programming with C, By B.S. Gottfried

10. Programming in C, P. Day and M.Ghosh, Oxford Univ. Press, 2007
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 202 CC SEMESTER 2
STATISTICAL MECHANICS-1 AND COMPUTER-1
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT-I

BASIC CONCEPT IN STATISTICAL MECHANICS AND QUANTUM STATISTICS :

Ergodic Hypothesis, Density distribution in phase space, The Liouville Theorem, Principle of
conservation of density in phase space and principle of conservation of extension in phase space,
Condition for statistical equilibrium, Density matrix, Liouville Theorem in quantum statistical
mechanics, Condition for statistical equilibrium (in quantum statistics), Ensembles in quantum
mechanics.

UNIT-II

IDEAL BOSE AND FERMI SYSTEM:

Photon gas, Einstein derivation of Planck's law, Bose-Einstein condensation, Fermi energy, An
alternate derivation of Fermi energy, Mean energy of fermions at absolute zero, Fermi gas in metals,
Fermi energy as a function of temperature, White dwarfs, Compressibility of a Fermi gas,

UNIT-llI

WINDOWS AND POWER POINT:

Basic features and simple commands of operating system-windows and its uses. Accessories:
Notepad, Calculator, Disk cleanup, Disk defragmentation, Windows explorer, Control panel.

Starting power point, creating presentations, creating presentation using templates, creating blank
presentations, Formatting Slide, Animation (Transition), slide show, quitting power point.

UNIT-IV

MICRO-SOFT WORD:

Starting word, Word processor basics, word wrapping, adding or deleting tools, Selecting blocks of
text, Copying text, Moving text, search and replace, editing a document, character formatting and
style, Margin settings and columns, Justification of text, Line spacing, Setting tabs, Automatic tasks,
Creating letters in readymade formats, Change case, Borders and Shading, Bullets and Numbering,
Spelling and Grammar checking, Clip Art, Creating Drawing (with Toolbar), Auto correct, Auto Text,
Printing a document, Short Keys, Help.

Menus in Microsoft word: Menus, Menu bar, Toolbar, Table etc.

REFERENCE BOOKS:

1. Fundamentals of statistical mechanics by B. B. Laud, 1998, New age international (P)
LTD, Publishers, New Delhi. basic reference

2. Statistical Mechanics and Properties of Matter by E.S. Raja Gopal, Mc Millan
Company of India Limited.

3. Statistical Mechanics - An Introduction by Evelyn Guha, Narosa Publishing House
4. Statistical Mechanics by R.K.- E@tharla Pergamon Press M
5. Funadamentals of Statlstlcé.[uMeehgmcs byF. Reif, Mc Graw Hill Companies
6. Statistical Mechanics - Thélqry andeppllcatlons by S.K. Sinha, Narosa Pﬁmsﬁg E’ég‘!éﬂ-ew
Delhi. A E 1 Hemchandracharya
‘ﬁ- -.*--'"-’—"--'1 7 Morth Gujarat University
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Statistical Mechanics BY B.K.Agarwal and Melvin Eisner

IT Tools and Applications by R.K. Taxali.

Comdex Computer Course Kit by Vikas Gupta, Publisher: Dreamtechl.
. Microsoft Office 2000 Complete by Sybex, BPB Publication.

. Peter Norton Complete Guide to Microsoft Office 2000 by Wayne S. Freeze, BPB Publication.
. Fundamental of Information technology by: Deepak Bharihoke
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 203 CC SEMESTER 2
QUANTUM MECHANICS-2 AND SOLID STATE PHYSICS-2
CORE
COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME EXAMINATION MARKING SCHEME

(HOURS)
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT -1
APPROXIMATION METHODS FOR STATIONARY STATES:

PERTURBATION THEORY FOR DISCRETE LEVELS,

Equation in various orders of perturbation, theory, Non degenerate case, The Degenerate Case - Removal
of degeneracy, The effect of electric field on energy level of an atom (Stark effect), Two electron atoms.
THE VARIATION METHOD:

Upper bound on ground state energy, Applications to excited state, Trial function Linear in variational
parameters, Hydrogen molecule, Exchange interaction

WKB APPROXIMATION

The one dimensional Schrodinger equation (inclusive all cases & discussion relevant to perturbation
theory/WKB method, The Bohr-Somerfield quantum condition, The WKB solution of radial wave equation

UNIT - 1I
EVOLUTION WITH TIME:

Exact Formal Solutions: The Schrddinger equation: General Solution, Propagators, Alteration of
Hamiltonian: Transitions; Sudden Approximation.

Perturbation theory for Time Evolution Problems: Perturbative Solution for Transition Amplitude,
Selection rules, First Order Transitions: Constant Perturbation, Transitions in the Second Order:
Constant Perturbation. Harmonic Perturbations, Interaction of an atom with electromagnetic radiation,
The dipole approximation

UNIT-I

FERMI SURFACES AND METALS:

Reduced Zone Scheme, Periodic Zone Scheme, Construction of Fermi Surfaces, Nearly Free Electrons,
Electron Orbits, Hole Orbits, and Open Orbits, Calculation of Energy Bands, Tight Binding Method of
Energy Bands, Wigner — Seitz Method, Cohesive Energy, Pseudo potential Methods, Experimental
Method in Fermi surface Studies, Quantization of orbits in a Magnetic Field, De Hass- van Alphen
Effect, Extremal Orbits, Fermi Surface of Copper, Magnetic Breakdown.

UNIT-IV

DIAMAGNETISM AND PARAMAGNETISM:

Langevin Diamagnetism Education, Quantum Theory of Diamagnetism of Mononuclear System,
Quantum Theory of Para magnetism, Rare Earth lons, Hund Rules, Irons group Irons , Crystal Field
splitting, Quenching of the Orbital Angular Mementum, Spectroscopic Splitting Factor, Van Vleck

Temperature — Independent Parq,e'[n._ﬁa'g‘netism,'Cboling by Isentropic Demagn —Aluclear
Demagnetization, Paramagnetic S]i';iifhéptfﬁijllity'c;ondyction Electrons lVc. Reqistrar
1k Fiﬁ? / Hemchandracharya
N R North Gujarat University

N pimi PATAN
Pareit 43



REFERENCE BOOKS :

1. Atextbook of quantum mechanics P M Mathews and K V Venkatesan McGrawhill Education
2. Quantum Mechanics by L. I. Schiff, McGraw-Hill International student edition (1961).

3. Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961).

4. Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd.

5. Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan.

6. Quantum Mechanics by K.K. Chopra & G.C.Agarwal,Krishna Prakashan Media,(P)LTD.MEERUT

7. Introduction to Solid State Physics. Charles Kittel 7th Edition.

8. Introduction to Solid State Physics. J P Srivastava 4th Edition.

9. Solid State Physics by S.0.Pillai, New age international publishers

10. Fundamental of Solid State Physics by Saxena, Gupta and Kumar Pragati Prakashan
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS

COURSE CODE MSPHY 204 CC SEMESTER 2

ELECTRONICS- 2
CORE

COURSE TYPE COMPULSORY TOTAL CREDIT: 04

TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15-60 i 30 70 (2.5 HRS) 100

UNIT-I

OPERATIONAL AMPLIFIER:

Differential amplifier, The operational amplifier, A general purpose IC operational amplifier, open
loop OP-AMP configuration, OP-AMP with negative feedback, Non Inverting and Inverting OP-AMP,
Some Op-AMP Parameters, Effects of offset, Frequency Response and Stability,

Applications of OP-AMP: As a Scale Changing-Phase Shifting and Summing amplifier, Voltage
Follower, Integrator, Differentiator, Logarithmic and Antilogarithmic amplifier, Bridge amplifier,
Schmitt Trigger, Saw-tooth wave generator. Bootstrap Sweep generator,

UNIT-II DIGITAL ELECTRONICS

FLIP FLOP: RS FLIP-FLOPs, D FLIP-FLOPs, JK FLIP-FLOPs, Master Slave FLIP-FLOPs.

Shift Registers: Types of registers, serial in - serial out, serial in - parallel out, parallel in - serial out,
parallel in - parallel out, Universal Shift Register.

Counters: Asynchronous Counters, Synchronous Counters, Decade Counters, Presettable Counters,
Digital Clock.

Conversion: Binary Ladder, D/A Converters, A/D Converter-Simultaneous Conversion, A/D
Converter-Counter Method.

UNIT =11l

MICROPROCESSOR — |

Microprocessors: Advances in semiconductor technology, Organization of Microprocessor based
system, Microprocessors instruction set and computer Languages: Machine language, 8085-
Machine language, 8085-Assembly Language, Writing and executing an assembly language program,
High level language, Operating systems.

Microprocessors architecture and its operational: M.I.O. and 8085 Bus organization, Internal data
operations and the 8085 registers, Peripheral or externally initiated operations, Memory, Flip -Flop
or latch as a storage element, Memory Map and addresses, Memory address range of a 1K memory
chip, Memory classification,

Logic devices for interfacing: Tristate devices, Buffer, Decoder and Encoder

The 8085 MPU: The 8085 microprocessors (Pinout), Demultiplexing the bus AD7-- ADo , Generating
control signals

UNIT -

MICROPROCESSOR — Il

Introduction to 8085 Assembly Language Programming: The 8085 Programming Model, Instruction
classifications, Instruction Format, How to write assemble and execute simple program, Overview of
8085 Instruction Set,

Introduction to 8085 Instruction: -Data: Transfer Operations, Arithmetic Operations, Logical
operations, Branch Operations. Depqg'ging a program static and dynamic debuggi'rg?zz't
Programming Techniques with; ﬁddlhanal Instructions: Programming ]’ﬁehrmg@?,sholgpmg,

Counting and Indexing, Add|t|0r131 Dafa"‘rr@rgsfer -and 16-bit Ar'thmetﬂqbﬂﬁﬂﬁtﬂ‘iﬁrﬁgﬁ’ﬁﬁﬁ

k\q:\* \..:_-.'1 i MNarth Gujarat LIniversity
TR, ,2:5 PAadlAN



Operation related to Memory, Logical Operation: Rotate, Logical Operation: Compare. Common
sources of errors.

REFERENCE BOOK:
Hand Book of Electronics (Basic) Gupta and Kumar, PragatiPrakashan, Meerut
Microprocessor Architecture, Programming and Applications with 8085 by Ramesh S. Gaonkar

1.
2.

w

PIP Pub.

Introduction to microprocessor by R. Zalls B. P. B. Publication Delhi.
An introduction to microprocessor and applications by Krishna Kant,Macmillan.

fe. Registrar
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 201ES SEMESTER 2
APPLICATIONS OF COMPUTER IN PHYSICS
COURSE TYPE ELECTIVE SUBJECT TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15=30 ; ; 50 (2.0 HRS) 50

Software Package: Mathematica

UNIT-I

Introduction: interfaces, numerical and algebraic calculations.

Symbolic mathematics: differentiation, integration, sums and products, solving equations,
differential equations, power series, limits, integral transforms, recurrence equations.

Numerical mathematics: numerical sums, products and integrals numerical equation solving,
numerical differential equations, optimization.

Functions and programs,

UNIT-II

Lists

Graphics and sound,

Input/output

File operations.

Basic introduction of other scientific software packages such as MATLAB, MathCAD.

Reference Books:
1. S. Wolfram, Mathematica book, 5™ ed. 2003.
2. Y.K.Singh, B. B. Chaudhuri, Matlab Programming, PHI, 2007.

{é Faol 15§ lVc. Reqistrar
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS
COURSE CODE MSPHY 202ES SEMESTER 2
SYNTHRSIS OF MATERIAL
COURSE TYPE ELECTIVE SUBJECT TOTAL CREDIT: 02
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15=30 ; ; 50 (2.0 HRS) 50
UNIT-I

PHYSICAL METHODS:

Solid State Reaction (Ceramic) Method: General Principles, Experimental Procedure: Reagents,
Mixing, Container Material, HeatTreatment, Analysis, Kinetics of Solid State Reaction, Disadvantages.
THIN FILM SYNTHESIS:

Vacuum Evaporation, Sputtering, Spin Coating, Dip Coating, Pulsed Laser Deposition (PLD), Spray
Pyrolysis, Chemical Vapour Deposition (CVD).

UNIT-II

CHEMICAL ROUTES:

Sol-gel Method: Principle, Lithium Niobate (LiNbO3), Doped Tin Dioxide, Silica for Optical Fiber
GROWTH OF SINGLE CRYSTALS:

Czochralski Method, Bridgman and Stockbarger Methods, Zone Melting, Precipitation from Solution
or Melt; Flux Method, Epitaxial Growth of Thin Layers. Vapour Phase Transport Methods.

REFERENCE BOOKS:
1. Solid State Chemistry and its Applications, Anthony R. West (John Wiley & Sons)
2. Solid State Chemistry — An Introduction, Lesley Smart and Elaine Moore (Viva Books Pvt
Limited)
Hand Book of Thin Film Technology, K. L. Chopra (MacGrow Hill)
Thin Film Fundamentals, Goswami A. (New Age International)
Hand Book of Thin-Film Deposition Processes and Techniques, Krishna Seshan (Noyes Pub.)
Crystal Growth — A Tutorial Approach,Eds. W. Bradsley, D.T.J. Hurle & J. B. Mullin (North
Holland)
7. Crystal Growth Processes & Methods, P. Santhana Raghavan, P. Ramasamy (KRU
Publications)

oukWw
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

Program code : MSPHY Program Name : M.Sc PHYSICS
Course Code MSPHYPR Semester : 2
PRACTICALS(PCT)
Course type : Practical | Total credit : 06
Teaching time Examination Marking scheme
(hours)
Theory Practical Internal External Total
(hrs) (hrs) (Marks) (Marks) (Marks)
12 per week 150 150
Group — |
1. Hysterisis by Magnatometer Method.
2. Ultrasonic Interferometer-Determination of Velocity of Ultrasonic waves in a liquid/solid
3. ‘e’ by Milicon’s method
4. Fiberless optical communication using Laser
5. G.M. counter.
6. Determination of Band gap energy of given Thermister.
7. Biprism
8. Fiber Optics
9. Microproccessor-arithmetic operations. ADDITION, SUBTRACTION, 1’s and 2’s
compliment
10. C Programming.
Group -1l
1. Class-B Push-Pull Amplifier.
2. Amplitude modulation and demodulation.
3. Non-Inverting OP-AMP.
4. Voltage follower.
5. 1C-723 Regulated Power Supply.
6. OP-AMP Parameters.
7. 1C-555 Timer.
8. R-S FLIP-FLOP
9. Study of Differentiator

10. Square wave generator.
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HEMCHANDRACHARYA NORTH GUJARAT
UNIVERSITY, PATAN

M.Sc. (Physics} CBCS Syllabus 2019

Document code SYLLABUS MSPHY2019
Revision No. N 00
 Name of Faculty - SCIENCE
Faculty Code v SC
Program Name MASTER OF SCIENCE (PHYSICS)
Program Code . - MSPHY
Effective from , ~ June 2019

PROGRAM : HNGU 2057
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“=25 The proposed New Course i in M.Sc. PHYSI CSPROGRAM is based on Choice Based Credit
System (CBCS) which is in force from June-2019. -

~

CBCS Course Pattern

' 1._’ This Program is divided into four Se mesters(Two Years)' The duration of an academic year consists
-of two semesters, each of 15 weeks for teaching. The academic session in each semester will*-
.. provide 90 teaching days. 24 credit each semester X 4 semester=96 credits at master level. -
- 2. There qul be three categories of courses/papers in this Program:

) A. . FOUR Compulsory-Core theory courses with 4 credits. each in ﬁrst three semesters and-
o . “Three Compulsory-Core theory courses with 4 credits each | nSe mesterlV.
L. A "7 B.. - - One Choice Based Elective Course (dlSClpllnary/lnterdlsaplmary) with 2 credits in First
E . _Three semesters. _ A
“C.." . One Practical course (PR) with 6 credits in first three semesters.
* D. " InSemester IV, instead of practlcal thereisa project/field work with 12 - credits.

"3 Detaxled Course Pattern for each Semester is given bellow.

The Proposed New Structure for M Sc. Course is based on chonce Based Credlt System (CBCS) whlch
_is in force from June - 2019.

M.Sc.: Semester—1

| Course ] Name | Exam. [Ext. | lnt. | Total | Teach, - Credit
LA ) of the | Duration | Marks | Marks | Marks | Hours | poirt
Course | (Hours) ) Per
; . : . ‘ week
Paper -1 Core-l. | 2:30 70 30 100 2
- [ Paper=m Core-li | 2:30. 70 30 100 [4 |4
Paper—-1l - - Core-ill [2:30 70 30 - 100 . 4 4
Paper—1Iv D —_ Core-IV. [ 2:30 70 30 100 4 4
Practical : Paper—l Pract-l |3 75 - 5. |6 3w
rPractlcal Paper_—_-ll_ — Pract-Il | 3 75 = 75 6 [
[ Elective Course TAnyOne) 2:00 -35. 15 50 2 2.
Disciplinary/ Interdisciplinary
TOTAL - 465 135 600 30 24
. - M.Sc.: Se mester I I.
Course . ‘ Name - of | Exam. “Ext. ‘Int. Total Teach, | Credit.
‘| the . Duration | Marks | Marks | Marks -~ | Hours. | point.
- Course ' (Hours) Per
. _ week
" [Paper—v- .. . .. |CoreV |Z:30 70 30- 00 |4 5
. [Paperswi. - .~ ... |Corewi [2:30 [70- |30 00 14 |3
I Paperowil . . . .- |CoreVil |2:30 |70 30 100 T Z
Papéf:— VHE .« e ”; Core-VII 2:30 . |70 30 100 4 :
) i | Pi’actiCél .:"Pé[jer TR . Pract-lll 3 75 -- 75 6 3
* { Practical : Paper—IV " ; -7~ Pract-lV_ 3. S - /> 6 3
.. | Elective Course (Any One). " LR 15 . 2 N
|’ Disciplinary / Interdiscnplmary
TOTAL . . 465 135 600 30 24
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g1 - M.Sc.: Semester - lli
Course Name .of | Exam. |Ext. = |Int.- | Total Teach, | Credit
the Duration | Marks - | Marks | Marks Hours | point
Course {Hours) - Per
_ . - - 3 week -
-+ |-Paper—IX - .. Core-IX 2:30 70 30 100 4 4
.| Paper=X:* -, .. Core-X 2 :30:~=[ 90* 30 100 - |4 4
| -Paper=XI_ .7t C -l Core-XI ~ | 2:30: 70 30 100 4 4
| Paper=Xi-__ ; Pract-Xll |2:30 70 30 -100: - . [-4. a4
| Practical ; Paper — v" Pract-V | 3. 75 . .75 6 3
_*| Practical : Paper—VI - . Pract-Vl" |3 75 Q=" 75 |16 3
“’| Elective Course (AnyOne) 12:00. |35 15 50° 2 25,
' Dlscrplmary /. Interdrscrplmary . : >
;| TOTAL - Ty A 465 135|600 30 24
- MiSc.: Semester -1V -
Course | Nameof | - Exam. Ext. Int. Total | Teach, | Credit
_ the | Duration{ . Marks |. Marks{ Marks | Hours | point
Course | (Hours). ' Per
: week
- Paper—=XIl| ~ Core-X| .2:30 ‘70 30 -100 -4 .4
" Paper - IX Core-XI' 2:30 70 30 -100 4 4
" Paper - XV Core-XI| 2:30 70 30 100 4 4
Project | PROJECT 4 210 90 300 18 12
TOTAL 420 180 | - 600. 30 247

P

o

For 4 credit course: Each syl'labus is of 4 Units having equal weightage. .
: For2 Credit course:* Each syiiab'uS is of 2 Units having equal weightage.-

There is no section in. semester end examinations i.e. questions Paper is without sections: :
. . For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from unit-1 of 18
marks, Q-2 from unit-Il of 17 marks, Q—3 from unit- ||| of 18 marks and Q-4 from unit - IV of 17
- marks. : c :
For questron paper of 35 marks: Each Question paper‘ contains 3 questlons, Q—l from umt-l of 12 . ¥
marks Q-Z from umt—ll of 12 marks and last Q-3 is of short questions and objectrve types havmg

jo e 11 m‘arkgfrom unlt ! and unlt I
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'Marking scheme |
Paper Paper Nam - Credit || Total /| Remark
| Type | eyt 5 External | Internal | -recit || total | Remarks:
* |The |[Pra |The ||Pra
= . - ||MATHEMATICAL PHYSICS- , ; k
1 MSPHY101CC || CC |1AND“C” PROGRAMMING-1 - | 70 /|30 | 4 100
CLASSICAL MECHANICS -1 ;
1 [MSPHYIRCC | cC  [AND ELECTRODYNAMICS-1 | 70 130 | 4 | 100 ,
, Lo : !
: " |QUANTUM MECHANICS-1
MSPHY103CC" [ CC  [AND SOLID STATE PHYSICS-1" | 70 30 4 1100 i
MsPHy10acC | cc ||ELECTRONICS-1 20 30 4 | 100
PRACT 150 . 67 °|./150 «
MsPHY101Es | Es  [SPACEPHYSICS 35 Has <] - §1" 22 | 50| X
; : ; i | [ Anyone
i ENERGY TECHNOLOGY AND : . ~ [fromTwo
MSPHY102ES || ES  |STORAGESYSTEMS (ETS) .~ |35 115 .2 50 | |ES PAPER
S | DA A i Marking scheme - !
m||-*Paper Code || 2P |- Paper Name R e Credit | Total |Remarks
.'v:-:.'.ape._"_,_- : e |- Type _|- qpey ame ~External ‘'| Internal BGOIE [ Otal. TrRcomas,
' ad - ¥ The |Pra |The |Pra
L R ~ |MATHEMATICAL PHYSICS-2 .
=" | 2 1/ MSPHY201ES | CC  |AND “C” PROGRAMMING-2 | 70 30 4 |100
T STATISTICAL MECHANICS-1 | , 2
MSPHY202CC GE COMPUTOR-1 1.70- 30 | 4 +100 -
_ QUANTUM MECHANICS-2 - ;
2 [ MSPHY203CC | CC - (ANDSOLID STATE PHYSICS-2 - | 70 30 | el
2 |mspuv2oacc | cc  |FLECTRONICS2 70 30 | 4 |100
[PRACT 150 . 8
| APPLICATION OF ' . | Any one
 MSPHY201ES || ES.  [COMPUTOR IN PHYSICS 35 15 | 2 |50 | from
I i ; ¢t ; =l 4 ] - ' .| Two ES
G I | etk : R — g 'l PAPER
2o 2 [ mspHv2016s || ES T Al | 35 (sl 4l 2 |.=of
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~ Marking scheme _
, 3 - . | Paper R : 5 : s llll 2 T L
Se |':PapérCode -TVTDG T L R ‘| External Internal | Credit | Total | Remarks
The [Pra |The |[Pra| | -
: | NUCLEAR PHYSICS-1
'3 | MSPHY301CC' | 'CC | INSTRUMENTS . - = -70 30 4 100
= “STATISTICAL MECHANICS-2 |
“3 | MSPHY302CC | CC | COMPUTOR-2' 70 30 | 4 100
| _
] : . i "QUANTUM MECHANICS-3 - : ;
| '3 | MsPHY303CC | (CC | SOLIDSTATEPHYSICS-3, |70 30 .
o TR ¥ =L ' :
{0 ' 3 zMSPHY304CC | cc ELECTRONICS-3 - . 70 30 4 100
2 _ PRACT : 150 6 |'150° _
_ ETHODOLOGY | . . | Anyone:
'3 | mspHy3oes | Es | RESEARCHM 35 B . 2 |50 f,yom
s 73 e ONTROLLER | .= | | [ . | TwoES.
} © | -3 | MSPHY301ES | ES gt 2351 . |'15 2 50| pAPER

‘Marking scheme - -
e e ‘Paper : B e’ St it
‘Sem | Paper Code 'Ty':ae_ Paper Name External . Fintetnal . Credit | Tatal | Remarks
The | Pra| The | Pra
: : 'NUCLEAR PHYSICS-2 BIO-
4 | ‘MSPHY401CC CC | PHYSICS 70 30 4 100
= CLASSICAL MECHANICS-2 - 4
| & | mspHvao2cC | CC | ELECTRODWNEMICS2. ~ | 70 30 b
i QUANTUM MECHANICS-4
- | MSPHY403CC |. CC | SOLID STATE PHYSICS-4, - 70 .30 4 | 100
PR 210 9 | - | 12 | 300
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PATTERN/SCHEME OF EXAMINATION

There will be examinations at the end of each semester ordinarily during November./ December
for odd semesters and during April/May for even semesters. -

- Theory Exammatlons

i Out of the total marks for each course/paper maximum 30% marks shall be earmarked for.;ht
Internal Exam (T hrough contlnuous internal evaluation pr0cess ) and remaining 70% for External Exam.
' (Through semester—end examlnatlons)
' There will be one semester—end examlnatlon of two hours and thirty mlnutes duratlon for core’
_theory papers -and two hours for. electlve papers. Each answer script of semester end examination -
(theory) will be evaluated by mternal as well as external examlner '
“The passing marks in each paper shaII be 40%

- "PRACTICAL EXAMINATION::
" in the case of science faculty, there will be a practlcal examination at the end of every semester.
»'i' There will be TWO Practical (one from each groups) (75Marks each for Sem.-1 to Sem. 2lli) in the Exam
' - The passrng marks for practlcal wnII be 40%. The practical examinations shall be conducted with one
A »mternal and one external examiner. |
In 4th Semester one minor pro;ect work there wnll be of 300 marks Assessment method is given

- bellow.

Project Report (70 Marks): Alms & Objectwes-CIearIy stated and achieved? Layout Writing style, quallty
of Figures, Tables, Proper organization of work etc.Use of Lib./Int./Ref.: Literature review, survey,
referencmg etc :

Presentatlon (70 Marks): Way of presentation, qualltv of presentation, Language, clanty of speech,
: Method of analysis, conclusion and Recommendatlons, Dlscussmn of work etc. -

Viva-Voce (70 Marks): ablllty to answer quarries and question.

_ . ~ There will be no internal assessment test for practlcal and Elective coursesm first three
z semester but in fourth semester there will be internal assessment for Project work .
- i : ' . INTERNAL ASSESSMENT

- . For each paper/course in a semester there will be Continuous internal evaluation process WhICh includes

~Unit Test / Internal Test

MCQ Test / QUIZ Test/Viva

Semmar/ Poster Presentatlon/ Assngnment work/Workshop
, Attendance Regularity & Study Tour
- Library work -Book Review
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For Core Courses (Disciplinary/Interdisciplinary):

-

Lt ol There will be total four questions. First question will be from Unit - I, Second-question from Unit-
"."-% I\, Third question from Unit-lll, and fourth question will be from Unit -4. All the questions are detailed as
under. (Total 70 Marks and 2 Hours thirty minutes time for the Paper)

(a) Answer the following. (Any one out of two) (Th€ory questions) 8 Marks
(b} Answer the followmg (Any two out of three) (a pphcatlon/ Problem/ 8 M'e:rké
.| example type ). - It hrte .
(c) Answer the foIIowmg (Any One out of two or Any Two out of three) (ShOrt
: -2 Marks®
answer questions / objective type questions) S
(a) Answer the following. (Any one out of two) (Theory questions) N .7 Marks
(b) Answer the following. (Any two out Of three) (application/ Problem/ f, ’ 8 Marks
example type )
(c) Answer the following. (Any one out of two or Any Two out of three) (Short -
.2 Marks
answer questions / abj€ctive type questions) -
3| {a) Answer the following. .(Any one out of two) (Theory questions) - 8 Marks
3 (b) Answer the following. ~ (Any two out of three) (application/ Problem/ . ol
3 v : 8 Marks
-example type) 3
(c) Answer the following. (Any one out of two or Any Two out of three) (Short :
3 : 2 Marks
answer questions / objective type questions)
4 | (a) Answer the following. (Any one out of two): (Theory questions) -7 Marks
4 (b) Answer the foIIowing. (Any two out of ,three) (application/ Problem/ 8 Marks
- | example type ) -
: (c) Answer the following. (Any one out of two or Any Two out of three) (Short
4 2 Marks .
: answer questions / objective type questions) -

“For Elective Courses (Disciplinary/lnterdisci’plinary):

A _ There will be three questions fi rst and second questions are of 12 marks each and third question
" is of 11marks. First question will be from Unit - I, Second question from Unit-I, Third question will be -
from.both Units. All the questions are detailed as under. (Total 35 Marks and 2 Hours time for the -

Paper)

it (a) Answer the following (Any one out of two) (Theory questions) ~ * -6'Marks
(b) ‘Answer the following (Any.two out of three) (short note/ application/
£ _ 6 Marks
Problem/ example type) -
2 | (a) Answer tie following (Any one out of two) (Theory questions) ‘6 Marks
. | (b) Answerthe following (Anytwo out of three) (short note/ appllcatlon/ ’ 6 Marks
Problem/ example type } :
3 (a) Answer any three out of five.(Short question) -~ : 6 Marks
(b) Answer any.five out of eight.(objective) . 5 Marks
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o " HEMCHANDRACHARYA NORTIFEOTAEAT UNIVERSITY, PATAN

i £ PROGRAM CODE MSPHY 1 o BROGRAM NAME M.SC.PHYSICS
13 cééageconf MSPHY 301 @G}mmgﬁg\ags;rm 3
A ¥
NP NUCLEAR PHYSIC ENTS
CGURsE TYPE CORE Wu'chtom 04
COMPULSORY
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15= 60 - 30 70 (2.5 HRS) 100
UNIT-

NUCLEAR PROPERTIES:

Nuclear spin, electric moments, magnetic moments, a brief description of hyperfine structure of
atomic spectra, effect of an external magnetic field on the hyperfine structure, determination of /
from molecular band spectra, molecular beam resonance method — experiments on hydrogen and
deuteron.

TWO-BODY FORCES:

Deuteron. Excited states of the deuteron, neutron proton scattering at low energies, scattering
length, spin dependence of neutron proton scattering, singlet state in n-p system, effective range
theory in n-p scattering, tensor forces, magnetic moment and electric quadrupole moment of the
deuteron, proton proton scattering at low energy, exchange forces, meson theory of nuclear forces.

UNIT-II

NUCLEAR REACTIONS:

Nuclear reactions and cross sections, Resonance: Breit Wigner dispersionformula for /=0, The
compound nucleus, Continuum theory of nuclear reaction, Direct reactions, Theory of stripping
reactions - semi classical description and wave mechanical description.

UNIT-lI

MICROSCOPY:

Scanning Electron Microscopy (SEM)

Physical Basis and Primary Modes of Operation, Instrumentation, Sample Requirements,
FESEM, Advantages over conventional SEM, Applications

Transmission Electron Microscopy (TEM)

Basic Principle, Resolution, Sensitivity, TEM Operation, Image Mode, Specimen
Preparation

Scanning Tunneling Microscopy (STM) and Scanning Force Microscopy (SFM)
Introduction, Instrumentation, Topography, Profilometry, Sample Requirements

UNIT-IV

UVv-ViIS:

Introduction, principle of UV-vis spectroscopy, Beer-Lambert’s law, molar absorbility, absorbing
species, containing m, o and n electrons, charge transfer absorption, Instrumentation of UV-vis
spectroscopy: Radiation Sources, Wavelength Selectors, Monochromators, Sample Handling,
Detectors, Signal Processing and Output Devices, Types of UV-Visible Spectrometers: Single Beam
Spectrometers, Double Beam Spectrometers, Photodiode Array Spectrometer, applications.

REFERENCE BOOK:
1. Introduction to Nuclear physics Theory and Experimentby R.R.ROY and B.P.Nigam
2. Introduction to Nuclear physics, H.A. Enge
3. Nuclear physics by D.C.Tayal
4. Nuclear physics by IRVING KAPLAN
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’;FS‘ ,-Introduc'tion to nuclear physics an intrm.B.Patel, New Age International
: /¢ Publishers

] { it Isirar
* £ 6g IIcar‘nir,g«}Electron Microscopy, g a Idﬁﬁ?alytical Electron microscopy, A
e : 0

I/'c. Re
1 E_(flg? r'crﬁo%ﬁ lys
- Lﬁéiiqratqry Workbook, Patri chlin, Alton E? |% Gwyn Williams
i b Bem— L . Qs Ara .gh
Wl f;Lelrlnen ry Organic Spectros 5 . rma.S, Cha

T,
'|-:||.-|-I_

i
. BT ngﬁlw
b 2 ular Structure and Spectroscopy, J&"l‘uﬂhas PHI publisher.
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k ; PRG’GRAM CODE MSPHY lle_R.oniBRGERAM NAME M.SC.PHYSICS
[ cééasgconf MSPHY 302(CC. mggg\ags;rm 3
:: \ R AE fi STATISTICAL MEGHA M 2UTER-2
CGURsE TYPE CORE FOFALCREDIT: 04
COMPULSORY :
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100
UNIT-I

PHASE EQUILIBRIA:

Equilibrium conditions,classification of phase transitions, phase diagram, Clausious-Clapeyron
equation, Critical exponents, Van der Waal equations, second order phase transitions, Ginzburg-
Landau theory, phase transition in ferromagnetic materials, liquid helium, Curie - Weiss theory of
Magnetic transition, Ising Model, Ising Model in zeroth approximation, Exact solution of one
dimensional Ising Model, Order parameters

UNIT-II

TRANSPORT PHENOMENA:

Mean collision time, Thermionic emission, Photoelectric effect, Molecular collisions, Effusion, Einstein
relation for mobility, Distribution function, Boltzmann transport equation, Relaxation approximation,
Boltzmann H-theorem, Maxwell-Boltzmann distribution from Boltzmann equation. Boltzmann H-
theorem in Q.M.

UNIT-llI

MICRO-SOFT EXCEL :

Introduction to spreadsheets, Use of spreadsheets, spreadsheets basics, Labels, Values and
Functions, Formula, Functions, What-if analysis, Automatic recalculation, formatting spreadsheet,
graphs.

Introduction to Excel : Functions of Microsoft Excel, starting ms-excel, Excel work environment,
changing the size of work book and excel window, Cell and Cell address, Standard toolbar,
Formatting toolbar, the formula bar, status bar, Components of an excel workbook, quitting ms-
excel

Working in Excel : Moving inside a workbook, Moving the cell pointer quickly, Selecting a command,
types of data, Entering data at cell address, Making changes to an entry, saving your workbook,
closing the workbook, quitting ms-excel

Mathematical Calculations: Formulas using numbers, Formulas using cell address, Opening ms-excel
and entering data, Defining functions, writing a function, Common excel functions

Manipulating data: Moving data, Copying data, Relative cell addressing, absolute cell addressing,
Copying values, not formula or function, deleting rows and columns, Deleting contents of a row,
Inserting rows, inserting columns, Automatic filling of entries, quitting ms-excel

Changing the layout: Aligning data, Increasing or decreasing the column width, Increasing or
decreasing the height of rows, Erasing the contents of a sheet, Deleting data from the cell address,
Setting column width to zero, Values formatting, Points to remember, Closing workbook and quitting
excel

Simple Graphs: Drawing a graph, Naming the sheet, saving the workbook, printing and closing a
graphic sheet, opening the saved graphic sheet, quitting ms-excel

Manipulating Sheets: Adding sheet to a workbook, Adding many sheet to a workbook, renaming a
sheet and entering data in it, Moving sheet, Copying data between sheets, Protecting the workbook,
Deleting a sheet from a workbook, Saving the workbook automatically, Closing the workbook,
recovering the deleted workbook, quitting ms-excel.
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‘COMRUTER NETWORK, INTERNET AND VIRYS: [ - iatrar
4 ‘ocal tAFEa. Network(LAN), Metrepoleali\ _1Area I etWégéMéH)EW'df Area Network(WAN), Routing,
P i B CIChian l'g.}‘

'Nﬁw%if@!oy ' jarat Liners(t

\L'}es-.éf Iir}t:er:pet-, Web Brouser, Searcl'mﬁéiye", EEHII:E, I\hfiﬂrﬁraﬁﬁend, I-{eceive, Delete), TCP/IP, Uniform
resotirce [5¢ator (URL), Internet service provider, IE rriet géjcurity, surfing.

Introduction to computer viruses, What is virus?, Classification of viruses, Latest known viruses, virus

prevention, Anti virus.

REFERENCE BOOKS:

1. Fundamentals of statistical mechanics by B. B. Laud, 1998, New age international
(P) LTD, Publishers, New Delhi. basic reference

2. Statistical Mechanics and Properties of Matter by E.S. Raja Gopal, Mc
Millan Company of India Limited.

3. Statistical Mechanics - An Introduction by Evelyn Guha, Narosa Publishing House

4. Statistical Mechanics by R.K. Patharia, Pergamon Press

5. Funadamentals of Statistical Mechanics by F. Reif, Mc Graw Hill Companies

6. Statistical Mechanics - Theory and Applications by S.K. Sinha, Narosa Publishing
House,New Delhi.

7. IT Tools and Applications by R.K. Taxali.

8. Comdex Computer Course Kit by Vikas Gupta, Publisher: Dreamtechl.

9. Microsoft Office 2000 Complete by Sybex, BPB Publication.

10. Peter NortonComplete Guide to Microsoft Office 2000 by Wayne S. Freeze, BPB
Publication.
11. Fundamental of Information technology by: Deepak Bharihoke
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I ; PRG’GRAM CODE MSPHY le_RoniBRAGRAM NAME M.SC.PHYSICS
[k cééasgconf MSPHY 303 %mmgﬁg\ags;rm 3
5 e /__QUANTUM Mﬁmmm&g [F,PHYSICS-3
CORE .
CGURsE ];vi'>E COMPULSORY TOFALCREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100
UNIT-I

SCATTERING THEORY:

The scatteing cross-section. General considerations : Kinematics of scattering process; Differential
and Total crosssections, Wave mechanical picture of scattering: The scattering amplitude, Green
functions : Formal expression for scattering Amplitude, The Born and Eikonal Approximations : The
Born Approximation, The validity of the Born Approximation, The Born series, The Eikonal
Approximation.

UNIT =11

PARTIAL WAVE ANALYSIS :

Asymptotic Behaviour of partial waves : phase shift, The scattering Amplitude in terms of phaseshifts, The
Differential and Total cross-sections, Optical Theorem , Phase shiftt: relation to the potentials, Potentials of
finite range, Low energy scattering, Exact soluble problems, Scattering by a square well, scattering by a hard
sphere, scattering by a coulumb potential mutual scattering of two particles , Reduction of the two body
problem : The center of mass frame , Transformation from centre of mass to Laboratory frame of reference ,
collisions between identical particles.

UNIT-llI

FERROMAGNETISM AND ANTI FERROMAGNETISM:

Ferromagnetic Order, Curie Point and the Exchange Integral, Temperature Dependence of the
Saturation, Magnetization, Saturation Magnetization at Absolute Zero, Magnons, Quantization of
Spin Wave, Thermal Excitation of Magnons, Neutron Magnetic Scattering, Ferrimagnetic Order,
Currie Temperature and Susceptibility of Ferrimagnets, Iron Garnets, Anti ferromagnetic Order,
Susceptibility Below the Neel Temperature, Anti ferromagnetic Magnons, Ferromagnetic Domains,
Anisotropy Energy, Transition Region between Domains, Origin of Domains, Coercivity and
Hysteresis, Single Domain Particles, Geomagnetism and Biomagnetism, Magnetic Force Microscopy

UNIT-IV

MAGNETIC RESONANCE:

Nuclear Magnetic Resonance, Equation of Motion, Line Width, Motional Narrowing, Hyperfine
Splitting, Examples: Paramagnetic Point Defects, F Centers in Alkali Halides, Donor Atoms in Silicon,
Knight Shift, Nuclear Quadrupole Resonance, Ferromagnetic Resonance, Shape Effects in FMR, Spin
Wave Resonance, Antiferromagnetic Resonance, Electron Paramagnetic Resonance, Exchange
Narrowing, Zero-Filed Splitting, Principle of Maser Action, Three- Level Maser, Lasers

REFERENCE BOOKS :
1. Atextbook of quantum mechanics P M Mathews and K V Venkatesan McGrawhill Education
Quantum Mechanics by L. I. Schiff, McGraw-Hill International student edition (1961).
Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961).
Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd.
Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan.
Quantum Mechanics by H.C.Verma

D UAWwN
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,’lﬁi Quantﬁrﬁ Mechanics by K.K. Chopra & G.C. Am Prakashan Media,(P)LTD.MEERUT
* L gt r&r‘qductlon to Solid State Physics. iferlﬁ}g&g*ﬁhlidltlon

9r rodu tion to Solid State Physigs, n.
W lﬁ_j_d Stlg.t;g Physics by S.O. Plﬁ e H@@;?ggéﬁ?aglg gﬁqrers
ysics by ?gr,

l'\\--11 Fun,df;;aéntal of Solid State na ta and Kumar Pragati Prakashan

u"l.-ﬂ
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k ; PRG’GRAM CODE MSPHY lle_R.oniBRGERAM NAME M.SC.PHYSICS
1 : cééageconf MSPHY 304%mmgﬁg\a§s;rm 3
B L ¥ T
: f-," s ] p.lr.;puﬁjL M ot Huersity
CORE
CGURsE ];vi'>E COMPULSORY TOFALCREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
MARK MAR MARK MAR
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100
UNIT-I

PULSE MODULATION AND DIGITAL COMMUNICATION:

Pulse Modulation:

Pulse amplitude modulation, Pulse code modulation, PCM Receiver, Pulse time modulation, Pulse
position modulation, Pulse width modulation. Synchronization, Probability of bit error in base band
transmission, matched filter, Bit-timing recovery, carrier recovery systems.

Digital carrier systems:

Amplitude Shift Keying (ASK), Frequency Shift Keying (FSK), FSK Transmitter, FSK Receiver, Phase
Shift Keying (PSK).

UNIT-1I

DEMODULATION:

Principle of A.M. detection and classification ofA.M. detectors, Envelope diode detector, op-amp
envelope detector, automatic volume control, frequency demodulation, slope detector, Balanced
slope detector, Foster-seeley discriminator, limiter, Radio detector, Quadrature detector, phase
locked loop.

UNIT -1l

REMOTE SENSING :

Remote Sensing Principles:

Electromagnetic remote sensing process, Radiation laws, Atmospheric
electromagnetic radiation, Interaction with earth surface and spectral signatures,
Remote Sensing Platforms and Sensor: Satellite system parameters — instrumental parameters,
viewing parameters, Sensor parameters — spatial resolution, spectral resolution, radiometric
resolution, Imaging sensor systems.

Fundamental of GIS:

GIS Definitions and Terminology, GIS Architecture, Components of a GIS, GIS Work Flow.

interaction with

UNIT -

POWER ELECTRONICS:

Fundamental of Power Electronics: Important rules for finding Fourier Series. Expression for
Voltage, Current and Power factor. Laplace Transform, Inverse Laplace Transform. Performance
parameter of Rectifiers. Introduction to Discrete Fourier transform.

Basic of Electrical Machines: D.C. motors, Types of D.C. motors, torque speed characteristics.
Induction motors, Types of Induction motors. Synchronous machines and stepper motors.
Convertes: Single phase and three phase converters, Series converters, Dual converters.Effect of
source and leakage inductance on the performance, Power factor improvement. Single phase dual
converter, three phase dual converter, three phase AC voltage controllers

REFERENCE BOOKS:
1. Hand Book of Electronics (Basic) Gupta and Kumar, Pragati Prakashan, Meerut
2. Remote sensing and Geographical Information systems, Anji Reddy, B.S. Publications, (3rd
edition), 2006
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;ﬂ;‘é? , Elecfrbn'ic communications, Roddy D. m PHI, 2006

*:.1}-_-"45-'-' {Power Electronics P.C. Sen Ve, Reaistrar
4 B. Pasalk

5t £Bower Eledtronics R.M. Jalnekarg N.B. Pasalkar
\ l"_“.‘~6:r,__'_$§yf1ﬁsto§rf ower Controllers 1%ulg1r'§-§-ﬂ? {;% Eﬂ'ﬁﬁ'&ii & R.M. Sinha
& o ~RowEabectronics — By M. Ra faGu talnan fi nivarsiy
SE_E&\J Electronics —J. S. Katre TechnoveFI’L"‘b‘lfgar%ilon
9. Electronic Devices and Components, by J. Seymore (Longmann Scientific & Technical).
10. Integrated Electronics, by K. R. Botkar, (Khanna Publishers.)
11. Integrated Electronics: Analog and Digital Circuits Systems, by J. Millman and C. C.
Halkias(Tata McGraw -Hill Publishing Company Ltd.).
12. Solid State Pulse Circuits, by David A. Bell (Prentice Hall of India Pvt. Ltd).
13. Energy Technology (Non conventional, Renewable and conventional), by S. Rao and Dr. P.
B.Parrulkar (Khanna Publishers.)
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j ; PROGRAM CODE MSPHY | . BROGRAM NAME M.SC.PHYSICS
H cééggeconf MSPHY 301% hocicacSEMESTER 3
8 !'\- LY T ¥ =
Aa ] o} 1A Fsity
. COURSE TYPE ELECTIVE SUBJECT TALCREDIT: | 02
TEAEHING TIME A
s EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15 =30 - - 50 (2.0 HRS) 50
UNIT-I

What is research? Science and research, Basic and applied research, Essential steps in Research.

Literature Collection:
Need for review of literature, Review process, Research reading, Reference cards, Literature citation,
Different systems.

UNIT-lI

Components of Research Report/Thesis:

Field work and laboratory work, photography, Preparation of tables, Preparation of figures.
Research Report/Thesis —Formatting and Typing (Computing):

Title page, certificate, declaration, acknowledgement, list of table, figures, abbreviations and
symbols, chapter quotations, table, figures, summary, appendices, references etc.

Reference Book:
1. Research Methodology with statistical pakage for social sciences Dr. A. SafeevanRao&Dr.Dipak,

Tyagi, Shree Nivas Pub. -Jaypur

Research Methodology G.R Basotia and K.K. Sharma, Mangal Deep Jaypur
3. Research Methodology Modern methods and New techniques M.N. Borse, Shree Nivas Jaipur
4. Research Methodology Modern methods and techniques, Anil Tandon, Annol New Delhi
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. ; PRG’GRAM CODE MSPHY le_RoniBRAGRAM NAME M.SC.PHYSICS
[k cééageconf MSPHY 302%{41@;3;@55;512 3
k !'\- 5 T L =
-'n._.-...-_.. - :l b IC r:l!?.-'
\,‘CO.U-RSE TYPE ELECTIVE SUBJECT J{Al,,.gggnn | 02
TEAEHING TIME R
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
2X15=30 - - 50 (2.0 HRS) 50
UNIT =1

The 8051 Microcontroller

Microprocessor and Microcontroller, The 8051, A Microcontroller Survey, Development System,

The 8051 Architecture: Introduction: 8051 Microcontroller hardware, Oscillator and Clock, Program
counter and data pointer, A and B Register, Flag and PSW, Internal Memory and RAM, The Stack and
Stack Pointer, I/P O/P Pins Ports and circuit, External Memory, TCON Register, Counter and Timers,
TMOD Register, Serial Data Input/Output, IE Special Register, IP Special Register

Ref: The 8051 Microcontroller Architecture, Programming and Applications, Kenneth J Ayala, West
Publication Company.

Unit-1I

The AVR Microcontroller

AVR architecture and assembly language programming: The general purpose registers in the AVR,
the AVR data memory, Using instructions with the data memory, AVR status register, AVR data
format and directives, Introduction to AVR assembly programming, Assembling an program, The
program counter and program ROM space in the AVR, RISC architecture in the AVR, Viewing
registers and memory with AVR STUDIO IDE.

Ref: The AVR microcontroller and embedded system using assembly and C, Muhammad Ali Mazidi,
Sarmad Naimi, and Sepehr Naimi, Prentice Hall.
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|Brogrém_code';: MSPHY APr M.Sc PHYSICS
rICpurqE'{Geﬁge H| MSPHYPR 1y, %Wﬁéﬁihcnam 3

A e = Pl rsify
ehqrsel,;vgq 4 Practical T.e_t;h cggﬂ;. ] 06

Teaching time
(hours)

Examination Marking scheme

Theory
(hrs)

Practical Internal External Total
(hrs) (Marks) (Marks) (Marks)

12 per week 150 150

Group -1

LN EWDNRE

10

Group -1l

W NV WNE

=
©

Young’s modulus by optical method

G.M. Counter

e/m by Helical method

Fiber optics

Microwave

Babinet compensator

Fiberless optical communication using IR

Microprocessor-Logical operations AND, OR, Demorgon’s theorem-Proof
C Programming

C Programming

Frequency Modulation and Demodulation.
Phase shift Oscillator using IC-741.

TRIAC characteristics

Biastable Multivibrator

Study of Integrator.

D/A and A/D Convertor.

Sawtooth generator using OP-AMP
Modulo n-counter.

Crystal Oscillator

Computer simulation
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“=25 The proposed New Course i in M.Sc. PHYSI CSPROGRAM is based on Choice Based Credit
System (CBCS) which is in force from June-2019. -

~

CBCS Course Pattern

' 1._’ This Program is divided into four Se mesters(Two Years)' The duration of an academic year consists
-of two semesters, each of 15 weeks for teaching. The academic session in each semester will*-
.. provide 90 teaching days. 24 credit each semester X 4 semester=96 credits at master level. -
- 2. There qul be three categories of courses/papers in this Program:

) A. . FOUR Compulsory-Core theory courses with 4 credits. each in ﬁrst three semesters and-
o . “Three Compulsory-Core theory courses with 4 credits each | nSe mesterlV.
L. A "7 B.. - - One Choice Based Elective Course (dlSClpllnary/lnterdlsaplmary) with 2 credits in First
E . _Three semesters. _ A
“C.." . One Practical course (PR) with 6 credits in first three semesters.
* D. " InSemester IV, instead of practlcal thereisa project/field work with 12 - credits.

"3 Detaxled Course Pattern for each Semester is given bellow.

The Proposed New Structure for M Sc. Course is based on chonce Based Credlt System (CBCS) whlch
_is in force from June - 2019.

M.Sc.: Semester—1

| Course ] Name | Exam. [Ext. | lnt. | Total | Teach, - Credit
LA ) of the | Duration | Marks | Marks | Marks | Hours | poirt
Course | (Hours) ) Per
; . : . ‘ week
Paper -1 Core-l. | 2:30 70 30 100 2
- [ Paper=m Core-li | 2:30. 70 30 100 [4 |4
Paper—-1l - - Core-ill [2:30 70 30 - 100 . 4 4
Paper—1Iv D —_ Core-IV. [ 2:30 70 30 100 4 4
Practical : Paper—l Pract-l |3 75 - 5. |6 3w
rPractlcal Paper_—_-ll_ — Pract-Il | 3 75 = 75 6 [
[ Elective Course TAnyOne) 2:00 -35. 15 50 2 2.
Disciplinary/ Interdisciplinary
TOTAL - 465 135 600 30 24
. - M.Sc.: Se mester I I.
Course . ‘ Name - of | Exam. “Ext. ‘Int. Total Teach, | Credit.
‘| the . Duration | Marks | Marks | Marks -~ | Hours. | point.
- Course ' (Hours) Per
. _ week
" [Paper—v- .. . .. |CoreV |Z:30 70 30- 00 |4 5
. [Paperswi. - .~ ... |Corewi [2:30 [70- |30 00 14 |3
I Paperowil . . . .- |CoreVil |2:30 |70 30 100 T Z
Papéf:— VHE .« e ”; Core-VII 2:30 . |70 30 100 4 :
) i | Pi’actiCél .:"Pé[jer TR . Pract-lll 3 75 -- 75 6 3
* { Practical : Paper—IV " ; -7~ Pract-lV_ 3. S - /> 6 3
.. | Elective Course (Any One). " LR 15 . 2 N
|’ Disciplinary / Interdiscnplmary
TOTAL . . 465 135 600 30 24
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g1 - M.Sc.: Semester - lli
Course Name .of | Exam. |Ext. = |Int.- | Total Teach, | Credit
the Duration | Marks - | Marks | Marks Hours | point
Course {Hours) - Per
_ . - - 3 week -
-+ |-Paper—IX - .. Core-IX 2:30 70 30 100 4 4
.| Paper=X:* -, .. Core-X 2 :30:~=[ 90* 30 100 - |4 4
| -Paper=XI_ .7t C -l Core-XI ~ | 2:30: 70 30 100 4 4
| Paper=Xi-__ ; Pract-Xll |2:30 70 30 -100: - . [-4. a4
| Practical ; Paper — v" Pract-V | 3. 75 . .75 6 3
_*| Practical : Paper—VI - . Pract-Vl" |3 75 Q=" 75 |16 3
“’| Elective Course (AnyOne) 12:00. |35 15 50° 2 25,
' Dlscrplmary /. Interdrscrplmary . : >
;| TOTAL - Ty A 465 135|600 30 24
- MiSc.: Semester -1V -
Course | Nameof | - Exam. Ext. Int. Total | Teach, | Credit
_ the | Duration{ . Marks |. Marks{ Marks | Hours | point
Course | (Hours). ' Per
: week
- Paper—=XIl| ~ Core-X| .2:30 ‘70 30 -100 -4 .4
" Paper - IX Core-XI' 2:30 70 30 -100 4 4
" Paper - XV Core-XI| 2:30 70 30 100 4 4
Project | PROJECT 4 210 90 300 18 12
TOTAL 420 180 | - 600. 30 247

P

o

For 4 credit course: Each syl'labus is of 4 Units having equal weightage. .
: For2 Credit course:* Each syiiab'uS is of 2 Units having equal weightage.-

There is no section in. semester end examinations i.e. questions Paper is without sections: :
. . For question paper of 70 marks: Each Question paper contains 4 questions: Q-1 from unit-1 of 18
marks, Q-2 from unit-Il of 17 marks, Q—3 from unit- ||| of 18 marks and Q-4 from unit - IV of 17
- marks. : c :
For questron paper of 35 marks: Each Question paper‘ contains 3 questlons, Q—l from umt-l of 12 . ¥
marks Q-Z from umt—ll of 12 marks and last Q-3 is of short questions and objectrve types havmg

jo e 11 m‘arkgfrom unlt ! and unlt I
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'Marking scheme |
Paper Paper Nam - Credit || Total /| Remark
| Type | eyt 5 External | Internal | -recit || total | Remarks:
* |The |[Pra |The ||Pra
= . - ||MATHEMATICAL PHYSICS- , ; k
1 MSPHY101CC || CC |1AND“C” PROGRAMMING-1 - | 70 /|30 | 4 100
CLASSICAL MECHANICS -1 ;
1 [MSPHYIRCC | cC  [AND ELECTRODYNAMICS-1 | 70 130 | 4 | 100 ,
, Lo : !
: " |QUANTUM MECHANICS-1
MSPHY103CC" [ CC  [AND SOLID STATE PHYSICS-1" | 70 30 4 1100 i
MsPHy10acC | cc ||ELECTRONICS-1 20 30 4 | 100
PRACT 150 . 67 °|./150 «
MsPHY101Es | Es  [SPACEPHYSICS 35 Has <] - §1" 22 | 50| X
; : ; i | [ Anyone
i ENERGY TECHNOLOGY AND : . ~ [fromTwo
MSPHY102ES || ES  |STORAGESYSTEMS (ETS) .~ |35 115 .2 50 | |ES PAPER
S | DA A i Marking scheme - !
m||-*Paper Code || 2P |- Paper Name R e Credit | Total |Remarks
.'v:-:.'.ape._"_,_- : e |- Type _|- qpey ame ~External ‘'| Internal BGOIE [ Otal. TrRcomas,
' ad - ¥ The |Pra |The |Pra
L R ~ |MATHEMATICAL PHYSICS-2 .
=" | 2 1/ MSPHY201ES | CC  |AND “C” PROGRAMMING-2 | 70 30 4 |100
T STATISTICAL MECHANICS-1 | , 2
MSPHY202CC GE COMPUTOR-1 1.70- 30 | 4 +100 -
_ QUANTUM MECHANICS-2 - ;
2 [ MSPHY203CC | CC - (ANDSOLID STATE PHYSICS-2 - | 70 30 | el
2 |mspuv2oacc | cc  |FLECTRONICS2 70 30 | 4 |100
[PRACT 150 . 8
| APPLICATION OF ' . | Any one
 MSPHY201ES || ES.  [COMPUTOR IN PHYSICS 35 15 | 2 |50 | from
I i ; ¢t ; =l 4 ] - ' .| Two ES
G I | etk : R — g 'l PAPER
2o 2 [ mspHv2016s || ES T Al | 35 (sl 4l 2 |.=of
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~ Marking scheme _
, 3 - . | Paper R : 5 : s llll 2 T L
Se |':PapérCode -TVTDG T L R ‘| External Internal | Credit | Total | Remarks
The [Pra |The |[Pra| | -
: | NUCLEAR PHYSICS-1
'3 | MSPHY301CC' | 'CC | INSTRUMENTS . - = -70 30 4 100
= “STATISTICAL MECHANICS-2 |
“3 | MSPHY302CC | CC | COMPUTOR-2' 70 30 | 4 100
| _
] : . i "QUANTUM MECHANICS-3 - : ;
| '3 | MsPHY303CC | (CC | SOLIDSTATEPHYSICS-3, |70 30 .
o TR ¥ =L ' :
{0 ' 3 zMSPHY304CC | cc ELECTRONICS-3 - . 70 30 4 100
2 _ PRACT : 150 6 |'150° _
_ ETHODOLOGY | . . | Anyone:
'3 | mspHy3oes | Es | RESEARCHM 35 B . 2 |50 f,yom
s 73 e ONTROLLER | .= | | [ . | TwoES.
} © | -3 | MSPHY301ES | ES gt 2351 . |'15 2 50| pAPER

‘Marking scheme - -
e e ‘Paper : B e’ St it
‘Sem | Paper Code 'Ty':ae_ Paper Name External . Fintetnal . Credit | Tatal | Remarks
The | Pra| The | Pra
: : 'NUCLEAR PHYSICS-2 BIO-
4 | ‘MSPHY401CC CC | PHYSICS 70 30 4 100
= CLASSICAL MECHANICS-2 - 4
| & | mspHvao2cC | CC | ELECTRODWNEMICS2. ~ | 70 30 b
i QUANTUM MECHANICS-4
- | MSPHY403CC |. CC | SOLID STATE PHYSICS-4, - 70 .30 4 | 100
PR 210 9 | - | 12 | 300




*:—f Fan i S Vc. Registrar

Fel pimgd /a2 Hemchandracharya

l..:-r:\;-."-;:—'h-'_v;;? MNorth Gujarat University
"'1-_'-':'-:"";} P AN

PATTERN/SCHEME OF EXAMINATION

There will be examinations at the end of each semester ordinarily during November./ December
for odd semesters and during April/May for even semesters. -

- Theory Exammatlons

i Out of the total marks for each course/paper maximum 30% marks shall be earmarked for.;ht
Internal Exam (T hrough contlnuous internal evaluation pr0cess ) and remaining 70% for External Exam.
' (Through semester—end examlnatlons)
' There will be one semester—end examlnatlon of two hours and thirty mlnutes duratlon for core’
_theory papers -and two hours for. electlve papers. Each answer script of semester end examination -
(theory) will be evaluated by mternal as well as external examlner '
“The passing marks in each paper shaII be 40%

- "PRACTICAL EXAMINATION::
" in the case of science faculty, there will be a practlcal examination at the end of every semester.
»'i' There will be TWO Practical (one from each groups) (75Marks each for Sem.-1 to Sem. 2lli) in the Exam
' - The passrng marks for practlcal wnII be 40%. The practical examinations shall be conducted with one
A »mternal and one external examiner. |
In 4th Semester one minor pro;ect work there wnll be of 300 marks Assessment method is given

- bellow.

Project Report (70 Marks): Alms & Objectwes-CIearIy stated and achieved? Layout Writing style, quallty
of Figures, Tables, Proper organization of work etc.Use of Lib./Int./Ref.: Literature review, survey,
referencmg etc :

Presentatlon (70 Marks): Way of presentation, qualltv of presentation, Language, clanty of speech,
: Method of analysis, conclusion and Recommendatlons, Dlscussmn of work etc. -

Viva-Voce (70 Marks): ablllty to answer quarries and question.

_ . ~ There will be no internal assessment test for practlcal and Elective coursesm first three
z semester but in fourth semester there will be internal assessment for Project work .
- i : ' . INTERNAL ASSESSMENT

- . For each paper/course in a semester there will be Continuous internal evaluation process WhICh includes

~Unit Test / Internal Test

MCQ Test / QUIZ Test/Viva

Semmar/ Poster Presentatlon/ Assngnment work/Workshop
, Attendance Regularity & Study Tour
- Library work -Book Review
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For Core Courses (Disciplinary/Interdisciplinary):

-

Lt ol There will be total four questions. First question will be from Unit - I, Second-question from Unit-
"."-% I\, Third question from Unit-lll, and fourth question will be from Unit -4. All the questions are detailed as
under. (Total 70 Marks and 2 Hours thirty minutes time for the Paper)

(a) Answer the following. (Any one out of two) (Th€ory questions) 8 Marks
(b} Answer the followmg (Any two out of three) (a pphcatlon/ Problem/ 8 M'e:rké
.| example type ). - It hrte .
(c) Answer the foIIowmg (Any One out of two or Any Two out of three) (ShOrt
: -2 Marks®
answer questions / objective type questions) S
(a) Answer the following. (Any one out of two) (Theory questions) N .7 Marks
(b) Answer the following. (Any two out Of three) (application/ Problem/ f, ’ 8 Marks
example type )
(c) Answer the following. (Any one out of two or Any Two out of three) (Short -
.2 Marks
answer questions / abj€ctive type questions) -
3| {a) Answer the following. .(Any one out of two) (Theory questions) - 8 Marks
3 (b) Answer the following. ~ (Any two out of three) (application/ Problem/ . ol
3 v : 8 Marks
-example type) 3
(c) Answer the following. (Any one out of two or Any Two out of three) (Short :
3 : 2 Marks
answer questions / objective type questions)
4 | (a) Answer the following. (Any one out of two): (Theory questions) -7 Marks
4 (b) Answer the foIIowing. (Any two out of ,three) (application/ Problem/ 8 Marks
- | example type ) -
: (c) Answer the following. (Any one out of two or Any Two out of three) (Short
4 2 Marks .
: answer questions / objective type questions) -

“For Elective Courses (Disciplinary/lnterdisci’plinary):

A _ There will be three questions fi rst and second questions are of 12 marks each and third question
" is of 11marks. First question will be from Unit - I, Second question from Unit-I, Third question will be -
from.both Units. All the questions are detailed as under. (Total 35 Marks and 2 Hours time for the -

Paper)

it (a) Answer the following (Any one out of two) (Theory questions) ~ * -6'Marks
(b) ‘Answer the following (Any.two out of three) (short note/ application/
£ _ 6 Marks
Problem/ example type) -
2 | (a) Answer tie following (Any one out of two) (Theory questions) ‘6 Marks
. | (b) Answerthe following (Anytwo out of three) (short note/ appllcatlon/ ’ 6 Marks
Problem/ example type } :
3 (a) Answer any three out of five.(Short question) -~ : 6 Marks
(b) Answer any.five out of eight.(objective) . 5 Marks
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'SEM_L - PARER €OD PAPER NA A iariat PME absity TITLE OF UNIT
e ™ —M_sm:}«imcc MATHEMAI TlI%AI LHPIHY:SI:g;ﬂ' e ical FUNCTION OF A COMPLEX VARIABLE
e L -1 AND PROGRAMMING * [ "™ 7y INTEGRAL TRANSFORMS

IN C-1

DECISION MAKING AND LOOPING &
ARRAYS

CHARACTER ARRAYS AND STRINGS
&FUNCTIONS

MSPHY-102CC

CLASSICAL MECHANICS-1

CANONICAL TRANSFORMATION

ELECTRODYNEMICS -1

SMALL OSCILLATION AND ROTATING
FRAME

ELECTOMAGNETIC WAVES

POYNTING VECTOR AND THE FLOW OF
POWER&GUIDED WAVES:

MSPHY-103CC

QUANTUM MECHANICS -

REPRESENTATION OF QUANTUM STATES

ISOLID STATE PHYSICS-I

ANGULAR MOMENTUM

ENERGY BANDS

SEMICONDUCTOR CRYSTALS

MSPHY-104CC

ELECTRONICS-1

FETAMPLIFIER&MULTIVIBRATORS

POWER AMPLIFIER

WAVE SHAPING CIRCUIT

IC FABRICATION & TIMER 555 IC

MSPHY-101ES

SPACE PHYSICS

BASIC CONCEPTS OF EARTH’S
ATMOSPHERE AND IONOSPHERE

AURORA , AIRGLOW, AND
MAGNETOSPHERE

MSPHY-102ES

ENERGY TECHNOLOGY

ENERGY TECHNOLOGY

AND STORAGE SYSTEMS

ENERGY STORAGE SYSTEMS

SEM

PAPER CODE

PAPER NAME

TITLE OF UNIT

MSPHY-201CC

MATHEMATICAL PHYSICS

TENSOR ANALYSIS

-2 AND

GROUP THEORY

PROGRAMMING IN C-2

STRUCTURES AND UNIONS & POINTER

FILE MANAGEMENT IN C:&DEVELOPING A C
PROGRAM

MSPHY-202CC

STATISTICAL MECHANICS-1
COMPUTER-1

BASIC CONCEPT IN STATISTICAL MECHANICS
AND QUANTUM STATISTICS

IDEAL BOSE AND FERMI SYSTEM

WINDOWS AND POWER POINT

MICRO-SOFT WORD

MSPHY-203CC

QUANTUM MECHANICS-2
SOLID STATE PHYSICS-2

APPROXIMATION METHODS FOR
STATIONARY STATES:

EVOLUTION WITH TIME

FERMI SURFACES AND METALS

DIAMAGNETISM AND PARAMAGNETISM

MSPHY-204CC

ELECTRONICS-2

OPERATIONAL AMPLIFIER

DIGITAL ELECTRONICS

MICROPROCESSOR -1

MICROPROCESSOR —lI

MSPHY-201ES

APPLICATIONS OF

COMPUTER IN PHYSICS

MSPHY-202ES

SYNTHESIS OF

MATERIAL




PAPER'CODE

SN PAPER NAME <22 727 iluT TITLE OF UNIT
M/ | WISPHY-01CC | NUCLEAR PHYSICS L AND., TWO BODY FORCES
I pAEd |E INSTRUMENTS, _NUCLEAR REACTION
AN e P < ST MICROSCOPY
Py North Gujarat Hpvergiis
< P IMISRHY-302CC | STATISTICAL MECHANICS-2" | P14 PHASE EQUILIBRIA
COMPUTER-2 [ TRANSPORT PHENOMENA
T MICRO-SOFT EXCEL
v COMPUTER NETWORK,INTERNET AND
VIRUS
i MSPHY-303CC | QUANTUM MECHANICS-3 | SCATTERING THEORY
SOLID STATE PHYSICS-3 [ PARTIAL WAVE ANALYSIS
T FERROMAGNETISM AND ANTI
FERROMAGNETISM
v MAGNETIC RESONANCE
I MSPHY-304CC | ELECTRONICS | PULSE MODULATION AND DIGITAL
COMMUNICATION
I DEMODULATION
T REMOTE SENSING
v POWER ELECTRONICS
T MSPHY-301ES | RESEARCH [
METHODOLOGY T
I MSPHY-302ES | MICROCONTROLLER [
[
SEM | PAPER CODE PAPER NAME UNIT TITLE OF UNIT
v MSPHY-401CC | NUCLEAR PHYSICS-2 AND [ NUCLEAR MODEL
BIO-PHYSICS I ELEMENTARY PARTICLE
I SEPARATION TECHNIQUES
v BIO-MECHANICS
Iv MSPHY-402CC | CLASSICAL MECHANICS-2 [ NON LINEAR OSCILLATIONS AND CHAOS
ELECTRODYNEMICS -2 [ RELATIVISTIC ELECTRODYNAMICS
T WAVE GUIDE
v RADIATION
Iv MSPHY-403CC | QUANTUM MECHANICS—4 [ RELATIVISTIC WAVE EQATIONS-1
SOLID STATE PHYSICS-4 [ RELATIVISTIC WAVE EQATIONS-2
T OPTICAL PROCESSES AND EXCITONS
v SOLAR CELL AND OPTO ELECTRONIC
DEVICES
Iv PROJECT
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i £ PROGRAM CODE MSPHY 1 oy BROGRAM NAME M.SC.PHYSICS
12 cééageconf MSPHY 401 ,gﬁ?mmgﬁgpgs;rm 2
e
AN e NUCLEAR BHYS] S|ES
CORE :
CGURsE TYPE COMPULSORY EfrAu'chtolT. 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15 =60 - 30 70 (2.5 HRS) 100
UNIT-
NUCLEAR MODEL:

Single particle shell model, spin-orbit potential, analysis of shell model predictions—spinsand parities
of nuclear ground states, magnetic moments, electric quadrupole moment, nuclear isomerism,
stripping reactions and shell model, Collective nuclear model — rotational states and vibrational
states, a brief description of Nilson model.

UNIT-II

ELEMENTARY PARTICLES:

Classification of elementary particles, type of interaction, Baryon number, lepton number, parity,
charge conjugation and time reversal, CPT theorem, charge independence nuclear forces, Isospinm
consequences of Isospin, G-Parity, Strange particles, associated prediction, Gell-mann Nishijima
scheme, Neutral K- meson, strangeneSs, hypercharge, CP-violation in K- decay, Ispin and SU(2) and
SU(3) ,Baryon and meson multiplates, Gell-mann Okubo mass formula. Quark model flavor and color

UNIT-I

Separation Techniques:

Introduction, Chromatography, Column chromatography, Thin layer chromatography, Paper
chromatography, Adsorption chromatography, Partition chromatography, Gas liquid
chromatography (GLC) , lon exchange chromatography, Molecular exclusion chromatography,
Affinity chromatography

Electrophoresis: Moving boundary electrophoresis, Zone electrophoresis, Low voltage
electrophoresis, High voltage electrophoresis, Gel electrophoresis, Sodium dodecyl sulphate poly
acrylarnide gel electrophoresis (SDS-PAGE), Iso electric focusing, Continuous flow electrophoresis.
UNIT-IV

BIOMECHANICS:

Striated Muscles, Contractile proteins, Mechanical Properties of Muscles, Contraction mechanism,
Biomechanics of the Cardiovascular System, Blood pressure, Electrical activity during the heartbeat,
Electrocardiography.

NEUROBIOPHYSICS:

Introduction, The Nervous System, Synapse, Moefm Mberamnberapnoetent Piaoltednutiealtso,,
Voltage Clamp, Sle3n.4s.0lry TMheevchisaunailsmresc-elTpthoer 21E8ye , Electrical activity and
visual generator potentials, Optical defects of the eye, Neural aspects of vision, Visual
communications, bioluminescence, Physical Aspects of Hearing, The Ear, Elementary acoustics,
Theories of hearing, Signal Transduction, Mode of transport, Signal transduction in the cell.

Reference book:

1. Introduction to Nuclear physics Theory and Experimentby R.R.ROY and B.P.Nigam
Introduction to Nuclear physics, H.A. Enge
Nuclear physics by D.C.Tayal
Nuclear physics by Irving Kaplan
Introduction to nuclear physics an introduction by S.B.Patel, New Age International
Publishers

vk wnN
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j ; PROGRAM CODE MSPHY 1 o BROGRAM NAME M.SC.PHYSICS
13 C¢)BR§ECODE MSPHY 402 1" % SEMESTER 2
T s Ao 2
"~ CORE :
CQURSE TYPE compuLsory | TOTALCREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15 =60 - 30 70 (2.5 HRS) 100

UNIT - I:

Non Linear Oscillations and Chaos:

Introduction, Singular Points of Trajectories, Nonlinear Oscillations, Volter’s Problem, Limit cycle,
Chaos, Logistic Map, Poincare System, Strange attractors

UNIT - Il

Relativistic electrodynamics:

Relativistic Mechnics, Proper Time and Proper velocity, Relativistic energy and momentum
Relativistic kinematics, Relativistic dynamics, Relativistic electro dynamics, How field transform, The
field tensor, Electro-dynamics in tensor notation, Relativistic potentials.

UNIT 11l

WAVE GUIDE:

Rectangular guides, Transverse magnetic waves in rectangular guides, Transverse electric waves in
rectangular guides, Impossibility of TEM waves in wave guides, cylindrical coordinates, TM and TE
waves in circular guide, Wave Impedance and Characteristic impedance

UNIT-IV

RADIATION:

Potential functions and the EM fields, potential functions for sinusoidal oscillations, oscillating
electric dipole, power radiated by a current element, application to short antenna, assumed current
distributions, radiations from a quarter wave monopole or half wave dipole, electromagnetic field
close to an antenna, solution of the potential equations, far field approximation. Radiation- from
moving charges and dipoles and retarded potentials

Reference Book:

Classical mechanics-A Text Book by Suresh Chandra, Narosa Publishing House New Delhi.
Classical Mechanics (2™ Edition), Herbert Goldstein, Addison - Wesley Publishing Co.
Classical Mechanics, V. B. Bhatia, Narosa Publishing house.

Classical Mechanics, G. Aruldhas PHI Pvt. Ltd.

Classical Mechanics, J. C. Upadhyaya Himalaya Publishing House.

E. C. Jordan and K. G. Balman, Electromagnetic waves and radiating systems, Prentice Hall of
India, New Delhi, 2008

7. Handbook of Electronics by Kumar and Gupta PragatiPrakashan

8. Introduction to Electrodynamics (2nd & 3rd Edition) J. Griffiths, Prentice Hall India Ltd.

9. R.E. Collins, Antennas and Radio wave propagation, McGraw Hill Book Company, 1987

10. D. Roddy and J. Coolen, Electronic Communication, Prentice Hall, 4th edition, 1995

11. David M. Pozar, Microwave Englneerlng (Thlrd Edition), Wiley- India.
12. Introduction to Electrodynamics (2"& 3" Edition) J. Griffiths, Prentice Hall India Ltd.
13. Electromagnetics (2™ Edition), B. B. Laud, Wiley Eastern,

ounkwNneE
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I ; PRG’GRAM CODE MSPHY le_RoniBRAGRAM NAME M.SC.PHYSICS
1 : cééageconf MSPHY 403 %mmgﬁg\ags;rm 4
5 e /__QUANTUM Mgwmm&g [, PHYSICS-3
CORE .
CGURsE ];vi'>E COMPULSORY TOFALCREDIT: 04
TEACHING TIME
(HOURS) EXAMINATION MARKING SCHEME
PRACTICAL INTERNAL EXTERNAL TOTAL
THEORY (HRS) (MARKS) (MARKS) (MARKS) (MARKS)
4X15=60 - 30 70 (2.5 HRS) 100
UNIT - I;

RELATIVISTIC WAVE EQATIONS-1:

Generalization of the Schrodinger equation, The Klein-Gordan equation: Plane wave Solutions,
Charge and Current Densities, Interaction with electromagnetic fields; Hydrogen-like atom, Non
relativistic limit, Dirac s relativistic Hamiltonian, position probability density; expectation values,
Dirac matrices, plane wave solutions of the Dirac equation; energy spectrum, the spin of the Dirac
particle; Dirac particle in electromagnetic fields,

UNIT - I

RELATIVISTIC WAVE EQATIONS-2:

Relativistic electron in a central potential; total angular momentum, Radial wave equation in
coulomb potential, Series solutions of the radial equations:Asymptotic behavior, determination of
the energy levels, Exact radial wave functions, comparision to non relativistic case, electron in
magnetic field, spin magnetic moment. The spin orbit energy.

UNIT-HI

OPTICAL PROCESSES AND EXCITONS:

Optical Reflectance, Kramers-Kroning Relations, Mathematical note, conductivity of collisionless
electron gas, electronic interband Transitions, Excitons: frenkel excitons, Alkali Halides, Molecular
Crystals, Weakly bound excitons, Exciton condensation into Electron-Hole Drops (EHD), Raman
effects in crystals, Electron Spectroscopy with X-rays, Energy Loss of Fast Particles in a solid.

UNIT -1V

SOLAR CELL

Configuration of a solar PV systems, PV cell technology, Structures of solar cells-M-S solar cells, MIS
solar cells, solid—liquid junction solar cells, comparison of p-n junction, Schottky junction, M-S, M-I-S
solar cells.

Optoelectronic Devices:

Sources: LED: Introduction, Radiative transitions, Emission spectra, Methods of excitations, LED-
Structures; Materials for choice, Definition of efficiencies,

Detectors: Introduction, Photoconductor, Photodiodes, p-i-n & p-n photodiodes, Avalanche
photodiode, Phototransistor,

Reference Books :
1. Atextbook of quantum mechanics P M Mathews and KV Venkatesan McGrawhill Education
Quantum Mechanics by L. I. Schiff, McGraw-Hill International student edition (1961).
Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961).
Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd.
Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan.
Quantum Mechanics by H.C.Verma
Quantum Mechanics by K.K. Chopra & G.C.Agarwal, Krishna Prakashan Media, (P)LTD.MEERUT
Introduction to Solid State Physics. Charles Kittel 7th Edition.

© NV A WN
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;’3}@: ~Introduction to Solid State Physics. J P-%ﬁﬂsh Edition.

¥/ 16 Sdlig State Physics by S.O.Pillai, New gge o ipagt publishers
.:. 'Ll-u 4 A . : J bl - .
3 li._,li%ngjar.\?%nltal of Solid State Ph\ﬂ%m{ﬁ%’ﬁﬂﬁ %Eﬁgpﬁﬁumar Pragati Prakashan
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CURRICULUM
Hemchandracharya
North Gujarat University,Patan.
M.Sc. (Chemistry) (WEF June:
| 2019)General Information of Semester I &II
1 : ~+ . Syllabus According To CBCS Pattern

I. The medium of instruction, question papers as well as answers in exanfinations
will be Englishonly.

2. Passing standard: 40% As per the revised rules and regulation of
Hemchandracharva North Gujarat Umvers:ty Patan. (Aca/Axs/744/20I8 Date

. : 27/4/2018). ‘

: ' 3. Viva voce will be pertaining topracticals. TR,

4. ThedegreewillbeawardedinM.Sc. (Chem|stry)|nspecuahzedbranch The curriculum
will be common for semester = | & semester — 11 for all branches.

5. The result sheet of all semesters will contain the name of elective papers selected
- ....by the candidate. the grade and the creditsecured.

6. A maximum of 10% students passing second semester may be dllowcd for
dissertation at the 4™ semester. Such students will be exempted from practical as
well as viva of fourth semester, in licu of that the dissertation of candidate wil! be
assessedwith 00marksofdissertationandS0marksofthevivaofdissertation.

If the number of students willing to opt dissertation exceeds 10%
dissertation will be given on the basis of merit of combined marks of first and
second semester. The dissertation will be aliotted to the students in the beginning

- of third semester by héad of the department/ P.G. Center. _
e 7. Intake of students cver); center 25 (organic branch) 15 for Inorganic & physical
: branch,UniversityDepartment.55(Inorganic,OrganicandPhysicalbranches)

-'.' . E & :
f‘-;-_p‘“:: " G M
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8. For semester, I reall

The internal evaluation for total 120 marks will be done as per the.
continuous evaluation process as under

Marks §
a) Weekly test of theory(minimum8) , ; : 56 ’
b) lnternal Practical examination (onceasemester) . 20
c) Students seminar (OnceaSemester) - . 14
d) Problem Solving /NewPractical - ' 06
e). _Bookrevnew(lnstudentsownhandwrltmg separatebookforall) ; 07
f) Project work assessment (separateforall) ik 07
g) Quiz/Questionnaire - ~ : 10

Total 120 0‘4’ o
9. A batch of ChemistryPractical will consist of 20 students per teacher. 1) (

10.For semester |, the paper, CHNN-401,:CHNN-402, CHNN-403, CHNN-4 4 are
compulsory Furthermore. students will have chonce to select any one of CHNN-
405 A, CHNN-405B, or CHNN - 405C. ,

11.For semester I, the papers, CHNN-501, CHNN-502, CHNN-503, and CHNN-
504 are compulsory. In addition, the studcnt has a choice to select either CHNN-
505 A or CHNN-505B.

12. For all the semesters, the total marks will be given out of 600 The cumulative
grade will be as per universityrules, '

Note:During the preparation of this curriculum, ample care is taken for consideration of

the followings:
e Model curricutum ofU G. C

"Concept of continuousevaluation

CGPA (Cumulative Grade Point AverageCredit)

CBCS (Choice Based CreditSystem)

Semesterapproach .

Revised rules and regulation of Hemchandracharya North  Gujarat

“University,Patan. -
G. NET (NATIONAL ELIGIBILITY TESI‘)cumcuium :

13. As per recent directive from university, all the 4 credit as well as 2 credit courses will

have internal marks as indicated in the table. ‘

w.m';:.ﬂs:v?

14. For university Examination for each batch, maximum - 30 students / three
examiners / 3days.

I5. The mark distribution of 150 marks of practicals will be as under from — (CHNN-
406 + CHNN-407) — M.Se. Sem b

Inorganic Chemistry : 4{%1%3(‘“3 (Qne full day ) : M

rF., i e o . ifc. Reqgistrar
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Organic Chemistry : 40 + 10 Viva (One full day )
Physical Chemistry : 40 + 10 Viva (One full day )

Total : 150 Marks -
For M.Sc. Sem — 11 the distribution of {50 marks will also follow similar pattern
- and the exercises will be from CHNN — 506 + CHNN - 507.
Onédayqachfqunorganié,OrganicandPhysicalchemistrybranch,MarkswiIlbe 50
- from each }nanch and hence total practical marks will be 150 (including viva), for
CHNN- 406 and CHNN-407 for semester . Similar pattern will be for MSc.
semesterll. ok ' . :

V= Ry , :
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Hemchandracharya
North Gujarat University, Patan.
M.Sc. (Chemistry) (WEF June: 2019),
Semester End Examination '
Semester — 1"

Work Paper No. Subject ; . { External | Internal Credit
Load e A e T Marks | Marks -
60 Hrs. = | CHNN-401 -Inorganic : 70 30 4 b l
S B 7 T Chemistry # : ' |
|60 Hrs. | CHNN-402 | Organic : 70 30 g "}
: * | Chemistry ‘. : : -
60 Hrs.. CHNN-403 | Physical =~ 190 130 4
| Chemistry : e it
60 Hrs. | CHNN-404 Symmetry, ° 70 30 14
: GroupTheory&
. Spectroscopy : )
130 Hrs CHNN-405 A -| Computers for 33 15 2
: Chemists '
~+30 Hrs CHNN-405 B | Computational ‘1 35 15 w2
st Chemistry ; ~ |
30 Hrs =~ | CHNN-405 C | Organic Spectroscopy 35 ik e A :
90 Hrs. CHNN-406 Practicall = | | e , 3
90 Hrs: | CHNN-407 - | Practical II i 3
Total - ‘ 465 1 138 24

*EachCHNN-406andCHNN-407includes30marksofvivainthetotalof1 50marksof viva’
voceexamination. ( Details as shown in 15.)

Working per semester minimum 90 days (lSWeeks)

._.g;,v._- ek gy L g
(3 881 1% - lfc. Reqgistrar
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY, PATAN

'M.Sc. (Chemistry) Semester — 1
Course: CHNN — 4,01 (Core compulsory)
| Inorganic Cherﬁistry :
I Stereochemistry.and Bonding .in MainGroupCompbunds 12 Hrs
VSEPR, Walsh diagrams (tri- and penta- atomic molecules), d-p,| bonds, Bent rule and -

i 5 energetics of hybridization 'sbme simple reactions of covélehtly bondedmolecules. Y
...;ll Metal- -Ligand EquilibriainSolution ¥ ‘ 8Hrs ' :
- ‘Stepwise and overall formation constants and thelr mteractlon trends in stepwnse
_constants, factors affecting the stability of metal complexes wnh reference to the nature of
metal ion and ligand, chelate effect and its thermodynamic origin, determination of binary
formafion constants bpr - métry and spectrophotometry.
I Reaction Mechanism of TransitionMetalComplexes . - : 24Hrs
Enérgy profile of a reaction, reacﬁvit)f of metal complexes, inert and labile complexes,
kinetic application of valence bond and crystal field theories, kinetics of oc\ahédral
sﬁbstitution, acid hydrolysis, factors affecting acid hydrolysis, base hydrolysis, conjugate
base mechanism, direct and indirect evidences in favour of conjugate mechanism, anation
vreactions, reactions without mefal ligand bond cleavage. Substitution reactions in square :
planar complexes, the trans effect, mechanism of the suibtitution re'c_xction. Redox
reactions, electron transfer reactions, mechanism of one electron transfer reactions, outer-

sphere type reactions, cross reactions and Marcus-Hush theory, inner sphere type

reactions.

= LD ease———————

Ty ?‘, - }:'t_ ok i
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§ o\ lfc. Reqgistrar 1
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IV Metal-LigandBonding 16Hrs

Limitation of érystal field theory, molecular orbital theory, octahedral, tetrahedral and

square planar complexes, n-bonding and molecular orbital theory. |

Books Suggested . o o £
1. Advanced Inorganic Chemnstry, F.A. Cotton and Wllkmson JohnWiley.

2 Inorgamc Chemistry, J.E. Huhey,Harpes&Row? . ‘

3. Chemistry of the Elements,vN.N. Greenwood and A. Earﬁéiwow,?ergamon. '

4. Inorganic Electronic Spectroscopy, A.B.P. Lever,Elsevier.

9 Magnetochemlstry, |55 B o Carlm SprmgerVerlag

5 ComprehensnveCoordmatlonChemtstryeds G Wllkmson FLD. GlllarsandJ A
McCIeverty,Pergamon -

L £ b Ty

E( Fhan e B fc. Reqgistrar
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CURRICULUM
HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY PATAN
M Sc. (Chemlstry) Semester 1
Course CHNN—402(Corecompulsor})
Organic Chemistry

INatureofBondmg mOrgamcMolecules = Jdsal Sy : e 10Hrs.

" Delocalized chemical bondmg——conjuganon Cross con_lugatlon resonance, hyperconjugatlon
(bondmg in fullerenes, tautomensm :

Aromatlcny in benzenoid and non—benzenoud compounds alternant and non- altemant
hydrocarbons, Huckel's rule, energy level of pi-molecular orbltals annulencs, anti— aromatlcxty,
homo-aromatncuty, PMO approach

- Bonds weaker than covalent- addmon comfp’ounds, crown ether complexes and cryptands,
iynclusion compounds, cyclodextrins, catenanes and rotaxancs.

1| Stereochemlstry ‘s g e " I ! 15'H"rs .
. Con"ornauonal anal ysis of cycloalkanes decalms effect of confornatlon on reactlvny, :
ronformauon of sugars, steric strain due to unavmdab!e crowdmg \‘ :
‘tlements Qf symmetry, chirality, molecules with more than one chiral ceriter, threo and
: erythro isomers, methdds of resolution, 6ptiéal purity; ehantiotopic and dia}stereo.to.pic’. '
atoms:' groups and faces, stereospecific and stereoselective syn(hesis vAsymmetr'i‘c‘
~synthe5|s Optical acuvnty in the absence of chlral carbon (btpheny's allenes and |

spiranes), chirality due to helical shape

Stereochemistry of the compoun_d§ goﬁtaining i‘iilmgen,_sulphu‘r‘and Pphosphorus,

4 "»lll Reactlon Mechamsm StructureandReacnvny
‘ "‘,Types of mechamsms, types of reactlons thermodynamxc and kinetic reqmremems ; , :

kmenc and thermodynamlc control Hammond's postulate, Curtm Hammett pnncxple




Q-

Potential energy diagrams, transition states and intermediates, methods ot"determining
: mechanisms, fsotope effects. Hard and soft acids‘andi bases. V

Genefation, structure, stability and reactivit)_/ of carbocationé,' carbanions, ;'ree radicals,

Benzyne, carbenes and mtrenes : )

Effect of structure on reactlvny resonance and field effects steric effect quanutatlve

treatment. The Hammett equation and linear free energy relationship, substituent and

- reaction constants. Taft equation.

"IV (A) AliphaticNucieophilicSubstitution : - 15Hrs
The SN2, SN 1, mixed SN1 and S N2 and SET mechamsms
The neighbouring group mechamsm neighbouring group’ part:cnpatlon by Pi and sigma bonds

‘ anchimeric assistance. '
Classiéal and nonclgssical carboéations, phenonium ions, norbom)_ll system, common
carbocation rearran_gemeﬁts. Appiication of NMR spectroscopy in the‘detection of
carbocations. .

The SNi mechanism.

Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic carbon.
Reactivity effects of substrate structure,attacking nucleophile, leaving group and reaction i
medium, phase transfer catalysis and ultrasound, ambidentnucleOphile, regioselectivity. =
(B) FreeRadicalReactions : : ‘ A 8Hrs
Types of free radical reactiéns', free radical substitution meéhanism, mechanism at an
~aromatic substrate, neighbouring group assistance. Reacﬁvi!y for aliphatic and aromatic

substrates at a bridgehead. Reactvity in the attacking radicals. The effect of solvents on

reactivity.

Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids, auto-oxidation

couphng of alkynes and arylatlon of aromatno Gompounds by diazonium salts. San er

- reaction. Free radical rearrangementz-g n reel_‘,‘er.ré_aétion. : 4
3 ﬁ 1 \5 Ifc. Reqgistrar.
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Books Suggested

Sl G e i L9

8.
9:

AdvancedOrgamcChemlstry -Reactions, MechamsmandStructure JerryMarch, John

Wiley.
- Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg,Plenum.

A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.

Structure and Mechanism in Organic Chemistry, €. K. Ingold, Cornell UniversityPress.
Organic Chemistry, R. T. Morrison and R. N. Boyd,Prentice-Hall.

Modern Organic Reactions, H. O. House,Benjamin.

PrinciplesofOrganic Synthesis,R.0.C.Normanand).M. Coxon, BlackneAcademlc&
Professional.

Pericyclic Reactions, S. M. Mukherji, Macmillan, lndna

Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmllian

10. Stereochemistry of Organic Compounds, D. Nasipuri, New Agelnternational.
1. Stereochemistry of Organic Compounds, P.S. Kalsi. New Agelnternational.

P, L s " & :
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CURRICULUM
'~ HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY, PATAN
‘ - M.Sec. (Cl.lemiStry)‘Semes'ter St M
Cours'e:CHNN-'403(Coréc_‘ompu|so'ry)- l

Physical Chemistry‘

- Unit-1 (A)QuantumChemistry - o e y 3 lSHrs ¥
lntr.oduction to Exéct Quantum MechanicalResults |

“The Schrodingér_ eqﬁjation and the postulates of quantum mechanics. Discussion of
solutionsoﬁheSchrodingerequationtosomemode!systemsyizf,particleinabox,the harmonic ‘

- oscillator, the rigid rotor, the hydrogenatom. '

(B) Approximate Methods . :

_ The variation theorem, linear variation principie Perturbation theory (first order and non-'
degenerate\ Apphcatlons of variation method and perturbatlon theory to the Helium: atom |
Unit-11 —(A)AngularMomentum : v . lSHrs ‘

: Ordmarvangularmomentum,generallzedangularmomentum eigenfunctionsforangular

momentum, eigenvalues of anguiar momentum, operator using ladder operators, addmon

of angular momenta, spin, antisymmetry and Pauli exclusionprinciple. -

(B) Electronic Str ucture ofAtoms . »

Electronic conﬂgurauon Russell-Saunders terms and coupling schemes Slatex -Condon

Darameters term separation energies of 'He pn configuration, term separatlon energies for.

the dn conﬁguratlons magnetlc effects spin- orblt coupling and Zeeman sphttmg,

mtroducnon to the methods of self -consistent field, the virial theorem.

g cmﬂh:mdrach
3 k;:l"!iurlh Gujar at Un
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(C) Molecular OrbitalTh_eory

Applications to ethylene,'buiadiene, cyclopropenyl radical

to extended Huckel i‘heovry.

Unit-HIThermodynamics - : ‘ g 15Hrs
Classical Th‘ermod-yn'.amics _ . ‘

Brief resume ofconcepts_of_lawg,oft,hngOdynamics, -free energy, ‘chemical potential and
,ent'ro,pies. Parﬁal molar propeﬁies; partial r%ro!a‘r free energy, partial molar volume and

partial molvar"_h‘eat éontent and their‘signiﬁcénces. Détermihations of fhese quantities.

Concept of fugacity and detefrnination of fugacity. .

Non-ideal systems: Excess functions ‘for non-ideal solutions. Activity, activity coefficient, -
Debye-_Hu.c'keI theory for. 'activity coefficient of electrolytic solutions; determination of

activity and activity coefficients; ionic strength. | ;

Apvplication of phase rule to three component Asystems; secoﬁd order phase transitions, : ;
Unit-Iv (A)StatisticalThermodyn_ami_cs . - IISH'r's .
Concept ofdis'tribution, thermodynamic probability and most probable distribution, :
En'semble averaging, postulates of ensemble averaging. Canonical, grand canonical and
microcanonical ensémbles, corresponding dislributi(.)nzlaw.s (using Lagrange’s .methdd of

undetermined multipliers).




9.

(B) Non-Equilibrium Thermodynamics

Thermodynaniic criteria for non-equilibrium states, entroby production and entropy ﬂqw,
entrbpy balance equations for different irreversible processes (e.g.. heat flow, chemical
reaction etc.) transformations of the generalized fluxes and forces, non equilibrium
stationary states, phenomenological equations, microscomc r'evers“ibiiity and Onsager’s‘
reciprocity relations. électrokinetic phénomena; diffusion, electric ‘conduction”. irreversible

thermodynamics for biological systems, coupled reactions.

Books Suggested *
1. Physical Chemistry, P.W. Atkins,ELBS.
2. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGralelI
3. Quantum Chemistry, Ira N. Levine, PrenticeHall.
4. Coulson’s Valence, R. McWeeny,ELBS.
5. Chemical Kinetics, K. J. Laidler, Mcgraw-Hill.
6. KineticsandMechanismofChemicalTransformations,J. RajaramanandJ Kuriacose,
McMillan.
7. Micelles, Theoretical and Applled Aspects, V. Moroi,Plenun
8.

Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Fteddy,P!enum

o lntroduulontoPolymerScnence V.Fl.Gowarikar,N.V.VishwanathanandJ.Sridhar,
WlleyEaslem .

HE 1" AR fc. Registrar
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CURRICULUM
HEMCHAND'RAC.HARYA ¥
NORTH GUJARAT UNIVERSITY, PATAN
M.Sc. (Cherﬁistry) Se‘mes't._er o i2.
, ' Coi_ursé:CHNN~4O4(C0'reé6hi['i.ﬁlso.ry:)-
. Synimetry, Group Theofy & Spectroscdpy

UNIT~OI Symmetry & Group Theory

- "Outline of Symmetry elements and symine'try Operation
*  Schonflies method for determ_ining the point group of the molecule_s. : '
* . Muitiplication ofsymmetry operation and multiplication table for C,v, C,v Ca.

*  Equivalent Symmetry elements, similérity tran_sf'ormétion and conjug
Operation within the pojny group ' ' ‘

16 Hrs

acy of Symmetry

® Matrics: Characteristics,types of . matrices(common, & spécial),and Algebra of

mazrices(Particuiarly Multiplication) :
Use of Matrix and matrix representation of'symmetry
variousVectors: position vector, translation vector, b'a;e vector)

UNIT 02 . Grdup theory and jts appli_caiions
* Character table and thejr presentation , : : o
° Reductign formula for reducible representation of any matrix presentation of particul
BB st e B -
*. Application ofsymnietry toihybrid orbital, molecufar orbital : ‘
°  Hybridisation schemes for sigma-orbitals ( for AB, : Planar triangle, (i

trigonal bipyramidal & Square pyramidal €.8. PCis & IF; and ABgs : octahedral e.g. SF,
orbital for AB; (e.g. BF;) AB, (e.g. SF,): ’ o

“* Application of symmet
(spectral data)

N

gonal pyramidal ep,
BF; & NH; | ABy : tetrahedral and square planar moleculcs e.g. CH,& [PtCl,)? ABs -

ar point

,and pi; i

Iy to molecular vibrations, interpretation of IR & Raman activity, .

l..:";':'.'.:l-r‘- ..:'.-:- . T -f“ 7 -M %
£ ' Ifc. Registrar
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UNIT 03 : Unifying principles of spectroscopy. . 15 Hrs

Electromagnellc radiation,  interaction of electromagnetic  radiation  with  matter

absorption,emission,transmission, reflection,refraction,polarisation and scattering, Uncertainty relation
and natural lme width and natural line. broadening, transition probability, results of the time
dependent perturbation theory .transition moment, selection rules, intensity of spectral lines, Born-

Oppenheimer approximation, rotationai, vibrational, and electronic energy levels.

UNIT 04 : Mossbauer spectroscopy : , 13 Hrs

. Introduc_tion

* Interpretation of isomer shifts

" Quadruped interactions

«

‘Paramagnetic Mossbauer Spectra

Mossbauer Emission Spectroscopy

5 Application S

!\ : / :
rﬁf FoE A Vc. Reqgistrar
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CURRICULUM
HEMCHANDRACHARYA ‘
NORTH GUJARAT UNIVERSITY, PATAN

M.Sec. (Chemistry) Semester - 1 i

Cou rse:CHNN—405(A)(EIeé/t_ivecou rse)
~ Computers for Chemists

CHNN -405 (A) Com putersforChemists 30 Hrs 2H rs/week)

Thisis a theory-cumJ_aboratory course with more emphasis on laboratory work.

I lntroductiop to Co’inputersandComputing 8Hrs
Basic structure and fuhctioning of computers with a PC as an j llustrative example,

Meniory, I/0 devices, Secondary storage. Computer langhages.‘Operating systems with:

DOS as an example. Introduction to UNIX and WINDOWS. Data-Processing, principles of -

programming. Algorithms and flow-charts.

I Computer Programmingin}FORTRAN'/C/BASIC 10Hrs

(The language features are listed here with reference to FORTRAN. The instructor may
choose another language such as BASIC or Cand the features may be replaced

- appropriately). Elements of the computer language. Constants and variables, Opera'tions
and-symbols, Expressions. Arithmatic assignment statement. Input and Output. Format

statement, Termination statements. Branching statements such as IF or GO TO

statement, L@OGlCAl_, variables. _Dbuble. precision var_iables. Subséripted variables and

DIMENS.ION. DO statemént. FUNCTION and SUBFIQUTINE, COMMON and DATA
Statements. (Students Iea}n the programming logic and these language features by *hands

~ on'experience on a personal computer from the very beginning of this topic). -

a"r_,_. ) -
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Il ProgramminginChemistry 12Hrs
DevelopmentofsmalIcomputercodesinvolvingsimpléfonnulaeinchemistry,suchasvan der

Waals equation, pH titration, kinetics, radioactive decay. Evaluation of lattice energy and

ionic radii from experimental data. Linear simultaneous equations to solve secular

equations within the Huckel theory. Elementary structural features-such as bond lengths,

.bond zingles, dihedral angles etc. of molecules extracted from a database such as

Cambridge database.

Books “S'uggested, :

,‘ Computers and Common Serise, R. Hunt and J. Sﬁelley,'PEenticeHall.
Computational Chemistry, A.C. Norris. :
Microcomputer Quantum Mechanics, J.P, Killngbeck, AdamHilger.

Computer Programming in FORTRAN IV, V. Rajaraman, PrenticeHall.

An introduction to Digital Computer Design, V. Rajaraman and T. Radhakrishnan
Prentice Hall. -

e
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CURRICULUM
HEMCHANDRACHARYA
' NORTH GUJARAT UNIVERSITY, PATAN

M.Sc. (Chemistry) Semester - 1
: C’ou_irse:CHNN4405(B)(Electi.v'eco_11rse)
Computational Chemistry

i Fortran/C Programmil;g andNumericalMethods ; 15 Hrs
.' Advanced | programming features of FORTRAN/C Basic theory, discussion of algonthms | :
) and errors for the fo"owmg numencal methods Examples from chemlstry should be ' Q,

A selected for |Ilustrat|ng the methods The teacher may select ANY THREE ofthe followmg

“subtopics consndenng the. background of students, avallable time etc.

a. Solution of Equations
 Bisection, reguIdr falsi, Néwton ';Fiaphson and related methods for solving polyhdmial and T
transcendental equations. Convergence. érrors ar_)d ill-conditioning.

b. Linear SimultdneousEqua;ions"-.-- X

Gaussian elimination, Gauss -Seidel method, Gauss-Jordan method. Pivoting
" strategy. Errors and ill conditioning.

< l‘lgenvalues and MatrlxDIagonallzatlon
‘ Jacobl and Householder methods, analysis or errors. .
: d. Interpolation ~ = =~ _ ; J . s ‘ : '_ ; :
Newton forward and backward difference, central di fferenced formulae. Lagrange add
Hermite interpolation. Polynomial wiggle problem.  ~ e
e.-vNumericalDifferénliation »

SOIutlon of simple differential equatlons by Taylor series and Runge-Kutta methods

E fNumencallntegrat-on

Newton-Cotes formulae, Romberg integration, errors in integration formulae, e .

The students should develop computer programs for some of the above numericalmethods.

‘&;:T’:.._.- el SRR

S r,é.:_li-’. Neb 2 L e Registrar
‘;;;.‘ Bimgd fa) - - . Hemchandracharya

| Nghamma ey L R ‘North Gujarat University
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1 Runnjng of AdvancedScientificPackages : 2 ; 1S Hrs
. : ' ~ The students are expected to get hands on experience offunning a few sclecled~ .

! ; advanced level séientiﬁc soﬁware pack'ages; after a brief introduction to the basictheory

| ' : ' and methodology. ab initio quantum chemical packages sucﬂ as GAUSSIAN/GAMES with

carefully designed exercises for illustrating various features of the packages.

- Books Suggested = ; L |

|
| - 1. The Chemistry Mathematics Book, E. Steiner, Oxford UpivcrsityPress.
| + 2. Mathematics for Chemistry, Doggett and Sublifte, Longman. :
[ ‘ - = 3. Mathematical Preparation for Physical Chemistry, F. Danieis, McGrawHill.
| g 4. Chemical Mathematics, D.M. Hirst,Longman. 4 2
- 5. Applied Mathematics for Physical Chemistry, JR. Barrante, PrenticeHall.
o 6..‘--Ba.Sic Mathematics for Chemists, Tebbutt, Wiley.
| 2 AR :
A | _ "‘f-«'_;ig;;#; Vel T 4o Registrar .
% . i C i Himgq Ja) = Hemchandracharya
: 3 BY paea 20 : A 4
s <R -3;,«,\\...';_._._3;-; = ; Morth Gujarat University
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CURRICULUM
HEMCHANDRACHARY A
NORTH GUJARAT UNIVERSITY, PATAN

M.Se. (Chemistry) Semester - 1
Course’: CHNN—405(C)(EIectivecou rse)

Organic Spectroscopy

3 'Unit ~1: 13C-NMR Spectroscopy

lnfroduction, Chemical Shift, Splitting of Signal, CMR Specirum of Some Important
Compounds Examples :

' Unit-2 : MASS Spectroscopy

METHODS, MOLECULAR ION PEAK (MIP).- BASE PEAK, lsotope Abundance,

ISOTOPE PAEAK METASTABLE ION PAK, FRAGMENTAT]ON, Mass Spectrum of
Some Important Compounds, ; ,

Unit-3 . Problems Based on UV, IR, NMR and Mass Spectfoscopy

REFERENCES -

* Organic Chemistry by Morrison & Boyd

* Organic Spectroscopy by William Kemp :

’ ’Spectirgoscopic Techniques. for Organic Chemis(s by James W Cooper - -
. Spectroscopy of Organic Compounds by P. S. Kalsi :

* Organic Structural Spectroscopy_by Lambert, Sharvell, Lightner & Cooks

* Spetrometric Identification of Orgnaic Compounds by Silverstein and Webster .
* Organic Spectroscopy by V. R., Dani '

Fq’-'::rr‘”.;,'_'_','j;,;: ,I".;Z_ , e, Reqgistrar :

(2{ (481 )8 Hoehendoohenys.
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M.Sec. SEM -1

Practical 1

CHNN - 406 (Inorganic + Organic)

Qualitative and Quantitative Analysis
A. Lesscommonmetalions—TI,Mo, W, Ti,Zr,Th,V,U(twometalionsincationic/anionic forms) -
‘B. Insolubles - oxides, sulphates andhalides

Books Suggested

b . Vogel' sTextbookonuantltauveAnalysns revised,). Bassett R.C. Denney,G H
* Jeffery and J.Mendham,ELBS
bt : 2.. Synthesis and Characterization of inorganic Compounds W. L. Jolly, PrenticeHall
3 _ExpenmentsandTechmquesnnOrgamcChemlstry,D Pasto,C.JohnsonandM.Miller,
Prentice Hall : .
Macroscale’ and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.
Systematic Qualitative Organic Analysis, H. Middleton, AdwardArneld. :
Handbook of Organic Analysis- Qualitative and Quantitative, H. Clark, AdwardAmold
Vogel's Textbook of Practical Organic Chemistry, A. Ft. Tatchell, JohnWiley
Practical Physical Chemistry, A. M. James and F. E. Prichard, Longman
Findley's Practical Physical Chemistry, B. P. Levitt,Longman

0 Fxpenmental Physncal Chemistry, RC. Das and B. Behera, Tata McGrawHill.

Pas o
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Organre Synthesis -

‘ Aldol condensatron Drbenzal acetone from benzaldehyde

3 The Products may be Characterrzed by Spectral ot

e ->‘acetylat|on method

: Fsttmatron of amrnes/phenols usmg bromate bro

3 0 Expenmental Physrcal Chemrstry RC Das andB

chromatography

Oxidation: AdlptC acid by chromtc acid oxrdatron of'cyclohexanol

Grrgnard reactron Synthesrs of trtphenylmethanol from benzorc ac1d

: Sandmeyer reactron p—CNorotol uene from p-tolutdme

‘Acetoacetle ester Condensatron Synthesus of ethyl-n- butylacetoacetate by A. E.E. condenSatlon

from succmtc anhydrlde and benzene :

Aromatlc electrophrlrc sustmtttons Synthesrs of p—mtroamlme and p bromoamhne R

her Techmques

: Quantltattve Analysrs ;

mtde solutron/or acetylatton method

Determtnatron of ledine and Sapomf ication val ues of an ol sample.

i Determmatton of COD of water sample

Books Suggested

1. Vogel' sTextbookonuantttatrveAnar

ysrs revnsed J. Bassett,R. C Denney G H
= Jeffery andJ Mendham ,ELBS

ganic Compounds W L Jo: ly, PrentrceHall
uesmOrgamcChemrstry D. Pasto . JohnsonandM Mtller

w
=
&
-
3o
25
8
=]
=
(¢
o
=g
=,
-Q

Prentice Hal |

Macroscale and Mtcroscale Orgamc Expertments K. L. erltamson D C Heath
Sys_temattc Quahtatuve Organic Analysis, H, Middleton, AdwardArnold i
' Analysis- Qualitative and Quantrtatrve H. Clark, AdwardAmold;

Vogel's Textbook of Practical Organic Chemtstry, A. Ft Tatchell Johnthey
Practical Physical Chemistry,-A. M. James and F. ' Py

- Findley's Practical Physical Chemlstry BP Levr
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SEM -1

Practical - 11

CHNN 407Phys1cal Chemistry
Error Analysns and Statistlcal Data Analysis
Errors, types of errors, minimization of errors. error dnstnbuuon curves, precus:on accuracy and -
"comblnauon statistical treatment forerror analys:s student ‘t’ test null hypothesns reJecnon
criteria, F & Q test; linear regreSSIon analysns curve fitting,

Calibration of volumetnc apparatus, burette, pipette and standard flask. -

Adsorptlon 3
G ‘ . To study surface tensuon concentration relatlonshlp for squtnons (Gubbs equatlon)
‘ .Phase Equnhbna * G
i) Deten'n|natlonofcongruent(:omposmonandtemperatureofablnarysystem(e
| anhenylammen benzophenonesystem) : _ , i
(u) Determmatlon ofglass transition temperature of a given salt (e.g. CaCl?)
conductometrically. e
(iii) Toc0nstructthephased1agramforthreecomponentsystem(e g. chloroform~acet|c Acid
- -water).
i Chemical Kmetlcs = _
| (1) Determlnat|onoﬂheeﬁ‘ectof(a)Changeoﬁemperature (b\Changeofconcemratlonof
- reactants and catalyst and (c) lonic strength of the media on the velocnty constant of
- nydrolysus ofan ester/lomcreacnons

w

(ii)- Determlnat|onoﬂhevelocntyconstantoﬂwydrolymsofanester/romcreacuomnmlce.lar Media

. Hgﬂﬁ-rmdranh
Nurlh Gu]dr at Lni
I'—'i'f-.wﬁ-.l'*-l .




Electrochemistry

A. Conductometry

(i) Determinationofthevelocityconstant,orderbfthercactionandenergyofaétivationfor
saponivﬁcation of ethyl acetate by sodium hydfoxideconductometricalIy. i '
(i1) Determinationoféolubilityandsolubilityproductofsparinglysolublesalts(e.g.,PbSO4,

BaSO4)conduc(ometricaIly.

(i) Determination of the strength of strong and weak acids in a
~ givenmixture conductometrically.

- Potentiometry/pH metry .

1) Determinatfonofstrengthsofhalidesinamixtur‘epotentiomet_ricaliy.
llv)‘_ Detgrmination.of the valenéy of mercurous ion'spot.entiq.‘metrically.
Ift;larimetryf . .

.(i)' Determinationofra;econstantforhydrolysis/inversionoféugérusingapolarir_neter.

(ii)Enzyme kinetics - inversion ofsucrose
- Books Suggested .

b Vogel'sTextbookonuantitativeAnalysis,revised,J.Bassett,R.C.Denney,G.H.
Jeffery and J.Mendham,ELBS : -
2. Synthesis and Characterization of inorganic Compounds, W. L. Jolly, PrenticeHall

ExperimentsandTe'chniquesinOrganicCh_emistr’y,D.Pasto,C.JohnsonandM.M iller,
Prentice Hall ; :

Findley's Practical Physical Chemistry, B. P. Levitt,Longman
Experimental Physical Chemistry, RC. Das and B. Behera, Tata McGrawHill.

>

4. Macroscale and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.

5. Systematic Qualitative Organic Analysis, H. Middleton, AdwardAmold. , ,
6. Handbook of Organic Analysis- Qualitative and Quantitative, H. Clark, AdwardArnold,
7. Vogel's Textbook of Practical Organic Chemistry, A. Ft. Tatchell, JohnWiley

8." Practical Physical Chemistry, A. M. James and F. E. Prichard,Longman

9
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CURRICULUM
Hemchandracharya
North Gujarat University,Patan.
M.Sc. (Chemistry) (WEF June:
| 2019)General Information of Semester I &II
1 : ~+ . Syllabus According To CBCS Pattern

I. The medium of instruction, question papers as well as answers in exanfinations
will be Englishonly.

2. Passing standard: 40% As per the revised rules and regulation of
Hemchandracharva North Gujarat Umvers:ty Patan. (Aca/Axs/744/20I8 Date

. : 27/4/2018). ‘

: ' 3. Viva voce will be pertaining topracticals. TR,

4. ThedegreewillbeawardedinM.Sc. (Chem|stry)|nspecuahzedbranch The curriculum
will be common for semester = | & semester — 11 for all branches.

5. The result sheet of all semesters will contain the name of elective papers selected
- ....by the candidate. the grade and the creditsecured.

6. A maximum of 10% students passing second semester may be dllowcd for
dissertation at the 4™ semester. Such students will be exempted from practical as
well as viva of fourth semester, in licu of that the dissertation of candidate wil! be
assessedwith 00marksofdissertationandS0marksofthevivaofdissertation.

If the number of students willing to opt dissertation exceeds 10%
dissertation will be given on the basis of merit of combined marks of first and
second semester. The dissertation will be aliotted to the students in the beginning

- of third semester by héad of the department/ P.G. Center. _
e 7. Intake of students cver); center 25 (organic branch) 15 for Inorganic & physical
: branch,UniversityDepartment.55(Inorganic,OrganicandPhysicalbranches)

-'.' . E & :
f‘-;-_p‘“:: " G M
) .‘ _I_"-. - & * o - - —
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(3 Fao 1 \5 s lfc. Registrar
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8. For semester, | &Il

The internal evaluation for total 120 marks will be doqe as per the.
continuous evaluation process as under

Marks §
a) Weekly test of theory(minimum8) _ : : 56 '
b) lnternal Practical examination (onceasemester) - 20
¢) Students seminar (OnceaSemester) - . 14
d) Problem Solving /NewPractical - ' 06
e). _Bookrevuew(lnstudentsownhandwrltlng,separatebookforalI) : 07
f) Project work assessment (separateforall) i 07
g) Quiz/Questionnaire - ~ ' 10
Total 120

9. A batch of ChemistryPractical will consust of 20 students per teacher. 1/ ( CLJ’M ) S -

10.For semester |, the paper, CHNN- 401,:CHNN-402, CHNN-403, CHNN-4 4 gre & ‘
compulsory Furthermore. students will have chonce to select any one of CHNN-
405 A, CHNN-405B, or CHNN = 405C. ,

I'l.For semester II, the papers, CHNN-501, CHNN-502, CHNN-503, and CHNN-

504 are compulsory. In addition, the studcnt has a choice to select either CHNN-
505 A or CHNN-505B.

12. For all the semesters, the total marks will be given out of 600 The cumulative
grade will be as per umversntyrules :

Note: Durlng the preparation of this curriculum, ample care is taken for consideration of -

the followings:
e Model curriculum ofU G. C

“Concept of continuousevaluation

CGRA (Cumulalivc Grade Point AvcrageCredit)

CBCS (ChOIce Based CreditSystem)

Semesterapproach . .

Revised rules and  regulation of Hemchandracharya North  Gujarat

“University,Patan. ' -
G. NET (NATIONAL ELIGIBILITY TESI Jeurriculum

13. As per recent directive from university, all the 4 credit as well as 2 credll courses will

have internal marks as indicated in the table.

.'ﬂ.m'.UOPU?

14. For university Examination for each batch, maximum - 30 students / three
examiners / 3days.

5. The mark distribution of 150 marks of practicals will be as under from — (CHNN-
406 + CHNN-407) — M.S¢ Sem*'l

Inorganic Chemistry : 4(¢ -E}l‘diylyf (O;rle full day ) M
r,, TR Ifc. Registrar
o PEmgRjs. Hemchandracharya
k{af«'—-:f;\? 4 North Gujarat University -

PR . PATAN



Organic Chemistry : 40 + 10 Viva (One full day )
Physical Chemistry : 40 + 10 Viva (One full day )
Total : 150 Marks -

For M.Sc. Sem — Il the distribution of 150 marks will also follow similar pattern
~and the exercises will be from CHNN — 506 + CHNN — 507.

Onédayeachforlnorganic OrganicandPhysicalchemistrybranch Markswillbe 50
- from each branch and hence total practical marks will be 150 (including viva), for
CHNN- 406 and CHNN-407 for semester 1. Similar pattern will be for MSc.
semeslerll : '

. J':f.-;.\,;‘{:--\- .‘ -__:_ .. ) -m
o e .

{37 fj# ‘S Vo Registrar
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Hemchandracharya _
North Gujarat University, Patan.
M.Sc. (Chemistry) (WEF June: 2019),

‘Semester End Exammatmn

Semester - II

" Work

Paper No. SubJect External | Internal | Credit
Load ' Marks Marks
.60 Hrs. CHNN-501 Inorganic 70 130 4
. . | Chenxistry '
" -1 60 Hrs. CHNN-502 | Organic 70 30 4
: ' Chemistry R o
60 Hrs. . | CHNN-503 | Physical 70 30 - . 4
: 3 8 " Chemistry o 3!
60 Hrs. CHNN-504 Spectroscopy - 70 30 4
' part 11 :
|30 Hrs . | CHNN-505 A | Organotransition 35 15 2
: ' MetalChemistry { 7
30 Hrs CHNN-505 B | Bioinorganic and 35 15 2
SupramolecularChemistry, :
90 Hrs. | CHNN-506 . | Practical 1 . -+ -+ o= [ 3
| 90 Hrs. CHINND0T - {1 Practical T . = 10 coiin fiemims ——e-- 3
- Total 480 120 24

*EachCHNN 506andCHNN- 507mcludes30marksofv1va|nthetotaloﬂ50marksofVwa
voceexamination ( Details as shown in 15.)

Worklng per semester minimum 90 days (15weeks)

o I.Fr: HEQISTI'H

- Hemchandracharya
MNorih Gu].;nar l_!nwer-;ll'g.r e
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CURRICULUM
, HEMCHANDRACHAR :
g e ! va .
. NORTH'GUJARAT.UNIVERSITY, PATAN

M.Sec. (Chemistry) Semester — 11 _
bty . Coﬂ'rséCfI_NN—
SOI(Cbrecombﬁlsoer)' 2
InorganicChemiétry » i
I. .:Electrjonic Spectra and Magnetic Pr'operjties' of TranﬁitionMetalComplgxeS ~ 20Hrs v
' : Spéctfoscqpic ground states, correlafion, brgel and Tanabe—S‘Ugano diagrams for |
g t_raﬁsition rr‘lev:;alf;o-mplexes (dI-d9 states), caléulations of Dq B and 3 parame_tefs.

cha.rge

active metal chelates and their stereochemical information, anomalousmagnetic =
moments, magnetic exchange coupling and spin crossover.

R MetglPi-Complexes
12Hrs " .

Meta carbonyls, structure and bonding, vibrational spectra of meta] carbonyls for -

- bonding and siructural eluc‘idation, Important reactions of meta| carbonyls; Preparation,
- bonding, structure and important reactions of transition metal nitrosyl, dinitrogen and

~dio'xyge.') complexes; tertiary phosphine as ligand.

Il MetalClusters
14Hrs

~Higher boranes, carboranes, metallcboranes and metallocarboranes, Metal carbonyl

‘and halide cthters, compounds with metal-metai mu!tiplé bonds.

Uni't-IV(A)'lsopol_y and Hetéropoly AcidsandSalts - TRl e oo el

. (B) Sigma bonded orgaﬁometa!&;‘é%éinég;uﬁds;- _ : PELE: e B i
‘ a g 2 T K IIC.HEQH ]

(B L e kit arya . ¢
s ERREER | [ F i /2/ -~ Hemchandracharya |
Sl tion, NSl properice .- NOTID Gularat University
- of transition metals, classjﬁcatio,n, R&:’K; >, SIRICWITe, properties and aPP'lcaﬁO'Pﬁ. TAN, . e
: : . o, II'-‘..'_-[P"_._"! r s . a0 i
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Books Suggested : .,
I. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, JohnWiley.
2. Inorganic Chemistry, J.E. Huhey,Harpes&Row.~
3. Chelmistry of the Elgments,vN.N’. Greenwood Vand A. Earr'\shm.zv, Pérgamon.
| 4. InorganinElectronic_: Spectroscopy, A.B.P. Lever,Elsevier. |
5. Magnetochemistry, FI.L. Carlin, SpringerVerlag, ‘ ' ' LA 4

6. ComprehensweCoordlnatlonChemlstryeds G.Wilkinson,FLD GlllarsandJ A,
McCIeverty,Pergamon

PORPIED, SO
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CURRICULUM :
HEMCHANDRACHARYA |
NORTH GUJARAT UNIVERSITY, PATAN -
| M..Sc. (Chemis’t'l..'y):Seni'e_ster—-'IIA Lt : ; -
sty 'CdurseCﬁNN;SOZ(Cofeéomp’izlsqry) = ‘ '
o | Organié’Chemistry e
~ Unit-I (A) AliphaticEleCtrophilicSubstitution infone . e S Hrs

Bir‘flolecular.m'echanis'ms- SE2 and SEi. The SE| mechanism, electrophilic s.ubstit"u'tion ‘

Gattermann-K och reaction. i . : e ¥ 0 e

“Unit-T1 (A) AromaticNucleophvi‘licS.ubst'it'l.ltio_n : ] 3 Lo it 5 Hrs

- rearrangements,
(B) Addition to Carbon-Car_bonMultipleBondS _ ““TH
‘Mechanistic and stereochemical aspects of addition reactions involving elé’étrophiles,_ ‘ .
: nuelesphiles and free radicals, regjo- and chemoSelectiVity,-orien‘iatidn éhdreaét'i’vv'ity. -
. Addition to cyclopropane ring.-Hydngenatibn of double and triple bonds, hydrogenétidn of

- aromatic rings. Hydroboration; Miéha'eivreacti'on.'Sharpless'as'ymrﬁetric épbxjda‘t"idh.
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Unit-I11 (A) Addition to Carbon-HeteroMultlpleBonds i ‘ _ : 12Hrs
Mechamsm of metal hydride reduction of saturated and unsaturated carbonyl compounds

acids, esters and nitriles. Addition of Grignard reagents organozmc and organolithium -

reagents to carbonyl and unsaturated carbonyl compounds. Wrttlg reactron :
Mechanism of condensation reactions mvolvmg enolates - Aldol Knoevenagel Clalsen
~Mannich, Benzoin, Perkm and Stobbe reactions. . :

Hydrolvsrs of‘esters and amrdes ammonolysrs of esters.

(B)EllmmatronReactlons s : ' ; = g ~ 5Hrs
The E2, E1 and Ech mechanisms and their spectrum. Onentatlon of the double bond

Reactrvrty effects of substrate structures attackmg base, the leaving group and the

.

medium.

Mechanism and or.entatron in pyrolytrc ehmmatlon

Unit- IVPerlcyctheactlons o ‘ i i ZOHrs
Molecular orbital symmetry, Frontrer orbltals of ethylenc l 3 butadrene | 3 5- hexatrlene i
and allyl system. Classification ofpertcyclrc Feactions. Woodward - Hoffmann correlatlon

diagrams. FMO and- ‘PMO approach Electrocyclic reactions - conrotatory and dlsrotatory

motions, 4n, 4n+2 and ally! systems. Cycloadddrtrons -antarafacial and supratacral :
additions, 4n and 4n+2 systems, 2+2 addition ofketenes 1.3 dipolar cycloadditions and'b ~
cheleotroptc reactlons -
Stgmatr op|crearrangements—suprafactalandantarafacualshlﬂsofH Slgmatroplcshlﬂs

mvolvmgcarbonmoretles 3,3-ands;5- Slgmatroprcrearrangements Claisen Copeand aza -

Cope rearrangements Fluxional tautomensm Enereactlon
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Unit-111 (A) Addition to Carbon-HeteroMultipleBonds _ 12Hrs
Mechanism of metal hydride reduction of saturated and unsaturated carbonyl compounds,

acids, esters and nitriles. Addition of Grignard reagents, organozinc and orgariolithium

reagents to carbonyl and unsaturated carbonyl compounds. Witti g reaction.
Mechamsm of condensation reactions mvolvmg enolates - Aldol, -Knoevenagel, Claisen,
Mannich, Benzoin, Perkin and Stobbe reactions.

Hydrolysis of esters and amides, ammonolysis of esters._'

(B)EliminationReactions' gz s " SHrs |
\{/ | The E2, E1 and Ech mechamsms and their spectrum Orientation of the double bend.

Reactivity - effects of substrate structures, attacking base the Ieavmg group and the
medium. :
Mechanism and orientation in pyrolytic elimination.

. 'Unit—IVPericyclicReactions _ _ “ ] 20Hrs
Molecular orbital symmetry, Frontier orhitals of ethylene, 1,3- butadiene, 1 i3, 5 hexatriene -
and ally! system Classification of perreychc reactions. Woodward - Hoffmann co*rclat.on
diagrams. FMO and PMO approach. Electrocyclic reactions - conrotaiory and disrotatory

" motions, 4n, 4n+2 and allyl systems Cycloadddmons -antarafacial and supraf'icral
addmons 4n and 4n+2 systems 242 addition of ketenes, 1,3 dipolar cycloadditions and
cheleotropic reactions.

-

Slgmatroprcrearrangements suprafacralandantarafacnalshrﬂsofH Sigmatropicshifis
mvolvmgcarbonmoretres 3 3-and5 5- Srgmatroplcrearrangemems Claisen,Copeand aza -

Cope rearranoements Fluxional tautomerism. Enereaction.
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Books Suggested

l. AdvancedOrganlcChemlstry-ReactIOns MechamsmandStructure JerryMarch,
JohnWiley.
2. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg,PIenum
A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
4. StructureandMechamsmmOrgamcChemlstry C.K.Ingold, CorneilUniversity
Press.
Organic Chem:stry, R. T. Morrison and R. N, Boyd,Prentice-Hall.
Modern Organic Reactions, H. 0. House,Benjamin.
Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackle
- Academic &Professional.
8. Pericyclic Reactions, 8. M. Mukherjl Macmlllan India.
- 9. Reaction Mechanism in Organic Chemistry, 8. M. Mukherji and S. P. Smgh
Macmillan.

w

SO h

10. StereochemistryofOrganicCompounds, D. Nasipuri, NewAgelnternauonal ' ' ‘~~i~"

o StereochemlstryofOrganlcCOmpounds P.S.Kalsi NewAgelnternatlonal
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CURRICULUM
. 'HEMCHANDRACHARYA
NORTH GUJARAT UNIVERSITY, PATAN
| M.Sc. (Cher;listry) Semester — I1
Cdur'seC'HNN—503(Cor:'ecompulsory)
PhysicalChemistry A

Unit-iChemic'ﬂDynamics e . L .20Hrs'
Methods of det'e_rmining ‘rate laws, collision theory of reaction . ra_tes‘, stéric 'fa‘ctor, act'ivated
complex lheoAr)-/,.A-.rrhenius equation_ and the activated <complex lheory; ionic reac.:tibniv .kfne-t.ic:,salt

effects, steady state. kinetics, kinvetic and thermodynamic cont'rol of reactions, treatment of
unimolecular réac;ions. , | | :
Dynamic chain (hydrogen;bromine reaction, pyroi_y_sis_ ’ot’acétaldehyde', déco}nbosi#ion o_fethahé), .
photochemical (hydrogen-bromine and hydroggn-chlorine reactions) and 05cilfatory reactions

. (Belousov -Zhabotinsky reaction), homogeneous catalysis, kinetics of €nzyme reactions, generai

photolysis and the nuclear magnetic resonance method, Dynamics of molecﬁlar motions, probing’
the transition ’stétc, dynamics of barrierless chemical reactions in solution, dynamics of
unimolecular r_eactions‘ (Lindemann — Hinshelwdod' and Rice—Ranﬁsperger - Kassel~M'arc‘us
[RRKM] theories of unimolecular reactions) | ' .
UnitlSurfaceChemistry ook : | 12Hrs
(A) Adsorption » : : |
Surface t_enswion,'capillary action, bressure differehce across curved sUrface (Laplace equation),
_vapour pressure Qf droplets (Kelvin equation), Gibbs adsorption isotherm, estimation of surface

“area (BET equation), surface films on liquids (Electro-kinetic phenomenon), catalytic activity at

surfaces.

(B) Micelles
Surface active - agents,  classification of surface active  agents, micellization, hydrobhobi¢

interaction, critical micellar c_oncentration,(;{,'ﬁff:MQ_)_: f’é‘ct__br_s affecting the CMC of Sg%amnzsﬂ', b ek
L= g . Hemechandracharya
bie s North Gujarat Universit

Ll
{




' :‘;Uvnit IVElectrochemistry

: 52-

counter ion binding to micelles, thermodynamics of micellization - phase separation and mass

action models, solubilization, micro emulsion, reverse micelles.

/’

Umt ll!Macromolecules 08Hrs

Polymer — definition, types of polymers, electrlcally conducting, fire resistant, liquid crystal
'polymers kinetics of polymerization, mechamsm of polymerlzatlon
Moiecular mass number a'\d mass average molecular mass, molecular mass determmanon

(osmometry; viscometry, diffusion and light scattering methods), sedimentation, chain

configuration of macromo|ecules calculation of average dimensions of various chain structures.

20Hrs

Electrochemnstry of solutions. Debye-Huckel - Onsagef treatment and its extension, ion solvent
interactions. Debye-HUckel-Jerum mode. Thermodynamlcs of elecmﬁed interface equatlons
Derivation of electro-capillarity, Lippmann equations {surface excess), methods of determination.
Structure of electrified interfaces. Guoy -Chapman, Stern, Graharn — Devanathan — Mottwatts
Tobin, Bockris, Devanathan models. _ '

Over potentials, exchange current density, derivation of Butl.er -Vo|mer enuation,' Tafel plot.
Quantum aspects of charge transfer at electrodes-solution mterfaces quantization of charge
transfer, tunneling.

Semiconductor  interfaces — theory of double Iaver at semleonductor e\ectrolyte solution

interfaces, structure of double layer interfaces. Effect of light at semiconductor solunon mterfaee

: Electrocatalysns — influence of vanous parameters. Hydrogen electrode. Bioelectroehemistrj/,'
lhreshold membrane phenomena, Nernst—Planck equation, Hodges - Huxley equations, core
“conductor models, electrocardloeraphy

~ Polarography theorv llkovic equation; half wave potential and its signiﬁcénee. Introduction to

corrosion, homogenous theory, forms of corrosion, corrosion monltormg and preventlon methods."

ok v..-:':"-';;j".{l_ r N Gt g gy ' : 2 |
SR | {7 ' - lfc. Reqistrar
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Books Sug'gested‘
Physncal ‘Chemistry, P.W. Atkins,ELBS.
Introduction to Quantum Chemistry, A. K. Chandra, Tata McGralell

Quantum Chemistry, Ira N. Le'vine PrenticeHall.
Coulson’s Valence, R. McWeeny,ELBS. :
Chemical Kinetics, K. J. Laidler, Mcgraw—HnIl

K|neucsandMechan|smotChemlcaITransformatlons,J RajaramanandJ Kuriacose,

Mchllan ]
Micelles, Theoretlcal and Applied Aspects V. Moro, Plenun s

Modern Electrochemistry. Vol. land Vol. 11, J.0.M. Bockris and A K.N. Fteddy,PIenum

lnlroductlontoPolymerSCIence V.Fl.Gowarikar,N.V. Vlshwanathanand.l Sridhar,

WileyEastern.

[ ﬁ?rfff‘-'-. '"": '
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. CURRICULUM
HEMCHANDRACHARYA .
NORTH GUJARAT UNIVERSITY PATAN
M.Sc. (Chemlstry) Semester —-1II
Course CHNN - 504 (Core compulsory)
Spectroscopy — part IT

Unit-I 8 Hrs it B R _
(A)AtomicSp_ectroscopy : 3 B s 4Hrs

" Energies of atomic orbitals, vector representation of momenta and vector couplmg,
spectra of hydrogen atom and alkali metal atoms. -

(B) MolecularSpectroscopy : ‘ ' " LI5S ' 4Hrs_

Energy levels, molecular orbitals - vibronic transitions, vibrati(')nal progressions and '

geometry of the excited states,’ Franck Condon principle, electromc spectra of

polyatomlc molecules. Emnssron Spectra radlatlve and non- radxatwe decay, mtemal

conversion, spectra of transition metal complexes, charge transter spectra

~ Unit-II ; ’ ;
RamanSpectroscopy g el o s TR AR

- Classical and quantum theories of Raman effect Pure rotatronal vrbratlonal and 4

PG K o R =

v1brat|onal -rotational Raman spectra, selectron rules mutual exclusron prmcnple ;

Resonance ‘Raman spectroscopy, coherent anti Stokes Raman spectroscopy

(CARS)

~ Unit-1I1 AW il o e
MlcrowaveSpectroscopy : e W e e _' . 8Hrs

Classrﬁcatlon of molecules ngrd rotor model effect of 1sotop1c substxtutlon on the',- .‘_'.'.-' |
: ’-transmo Ni p
e n requencnes, mtensrt:eﬁsﬁ non l'lﬂgl(l- rotor.  Stark effect, Wd

PrL X
G

57 fil s R Heqmtmr
l.IEII,_ {5 ' .'-- '
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;\ : ! » - 35\

electron spin interaction and effect of external field. Applications.

BRIV MM v oy 0 e 0 o ST S

: Nu°clear Magnetic Reson'an'c_e Spectroscopy
Nuclear spin, nuclear resonance, saturatlon shxeldmg of magnetlc nuclei, chemlcal -
shift and its measurements factors 1nﬂuencmg chemical shift, deshreldmg, spm-_
spmmteractlons factors mﬂuencmg couplmg constant 7 Classnﬁcatlon (ABX .

- AMX; ABC, A282 etc.), spin decouplmg, basnc ldeas ‘about mstrument NMR studles

& of nuclei other thanproton '9F and °'P. FT NMR, advantages of FT NMR, use of ik
~ NMRin medlcaldxagnostlcs 4 '

’ Books Suggested
5. Modern Spectroscopy,J M. Hollas, Johanley

b ¥ Apphed Electron Spectroscopy for Chemxca! Analysns Ed H ‘V nca i an d FL Ho :
Wlleylntersc ence. ‘

3. NMR NOR, EPB and Mossbauer Spectroscopy in Inorgamc Chemlstry, RV. I’arlsh
hllnsHarwood :

i Phystcal' Methods in Chemlstry, R.S. Drago, SaundersColleoe
'» ¢ 5. Chemical Apphcatlons of Group T heory, F.A. Cotton. :
6_...Introduct10n to Molecular Spectroscopy, G.M. Barro‘w, McGr‘:iw_Hill.. 2

7. Basic Principles of Spectroscopy, R. Chang, McGrawHill.

AL T
8. Theory and Applications of uv Spectroscopy, H H. Jaffe and M Orchm IBH-——-, o gf\\\'\’d/a,\} B
- Delord; | o A E e ;L,Q s
9. Introduction to Photoelectron Spectroscopy, P K Ghosh JohnW1ley . \V@ %/

10. Introductlon to Magnetlc Resonance A Carrmgton and AD Maclachalan Harper aih
&Row , i :
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CURRICULUM
~ HEMCHANDRACHARYA
| "NORTH GUJARAT UNIVERSITY, PATAN
M.Sc. (Chemisfry) Semester — I1

CourseCHNN-505(A)(Electivecourse)

- Organ transition Metal'Chemistrj fis
Unlt | (A) Alkyls and Aryls ofI‘ransutlonMetals . . 3Hrs
: Types routes of synthes1s stabnhly and decomposmon palhways or ganocopper in orgame Smthesns s
- (B) FluxlonalOrganometalhc Compounds | e : v 6Hrs_ .
FqulonaIny and dynamnc equilibria in compounds such as 112- oleﬁn, n3~ allyl and dienyl ;
complexes : :
Umt-ll (A) Compounds of Transition Metal CarbonMultlpIeBonds = '. 9Hns
Alkylldenes alkylidynes, low valent carbenes and carbynes- synthesis, nature of bond, structural
_chai acteristics, nucleophlllc and electrOph;llc reactions on the ligands, role in orgamc synthesns
(B) Transmon Metal Compounds with Bondsto_Hydrogen i - 2}{rs"
Transition metal compounds with bonds to hydrogen. y

Unit-111 Homogeneous Catalysns : ' g 718
Hrs 4 5 3

Stoichiometric reactions for catalysis, homogene0us. catalytic hydrogenation, Zei gler‘—.ﬁatta e _
polymerization of olefi ns, catalytic reactions involving carbon monoxide such asvhydrocarbonylation s
of olefins (OXQ reaction), oxopalladation reactions, activation of 0-H bond.

Books Suggested _ . | : Wi
i Deinciples-and- \pp..Cauon of U.ganotr"nsmon Meta! Chemls{ry, JB Collman, L& Hegsdus

ALk Norlon andFLG. Finke, University ScienceBooks.

2. The Organometallic Chemistry of the Transmon Metals, RH. Crabtree Johanley
3 Metallo-orgamc Chemistry, A. J Pearson ,Wiley. A

4 Organometallic Chemistry, RC Mehrotra and A. Smgh New Ag,elnternatlona :
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. CURRICULUM
/ : HEMCHANDRACHARYA . .
: ; NORTH GUJARAT UNIVERSITY, PATAN
~ M.Sc. (Chemistry) Semester — II
: CourseCHNN——505(B)(Electivecourse)
Bioinorganic and Supramolecular Chemi§try :

Unii-1 (A) Metal Storage TransportandBiomineralization ‘ ' 3 Hrs:

Ferritin, transferrin, and siderophores

(B) CalciuminBiology 3Hrs
: Calcium in living cells, transbon and regulation, molecular aspects of intramolecular .
' g’ processes, exiracellular bindivng‘protevins
‘ Unit-11 Metalloenzymes 12Hrs g
Zinc enzymes —— carboxypeptidase and carbonic anhydrase. lIron enzymes — catalase,
peroxidase and cytochrome P-450. Copper enzymes —— superoxide dismutase.
Molybdenum oxatransferase enzymes — xanthine oxidase. Coenzyme vitamih 812
A 12Hrs

Unit-111 Supramolecular Chemistry
Concepts and language.
(A) Molecular recognition: Molecular receptors for different types of molecules including:
arisonic substraies, design and synthesis of coreceptor molecules and multiple ‘
recognition. . b

" (B) Supramolecular reactivity andcatalysis.
(C) Transport processes aﬁd carrierdesign.

; (Dj_Supramglecular devices. S\;pramolccular photochemisiry, supramélecul#r electronic,

ionic and switchingdevices.

. Somne example of self-assembly in supramolecular chemistry.

Books Suggested

1 Priﬁciples of Bioinorganic Chemistry, 3.). Lippard and J.M. Berg, University ScienceBooks.

2. Bioinorganic Chemistry, 1. Bertini. H.B. Gray, S.J. Lippard and J.S. Valentine, University
2 Science Books. o ;

3. Inorganic Biochemistry vols}ﬁﬁd{i?’ea.@;l‘_. Eichhorn,Elsevier. .

4. Progress in Inorganic Cherﬁrg}%ﬂ}@_s 18 and'38 ed. J.J. Lippard, Wiiey. M

5. Supramolecular Chemistr M. %VC_H'-{ -

= - f:, | Bimgd ) . Ifc. Registrar
AN i Hemchandracharya
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M.Se. SEM - 11

Practical I

CHNN - 506 (Inorganic + Organic)

Qualitative and Quantitative Analysis

.. A. Separation and dc_étermination of two metal ions Cu-Ni, Ni-Zn, Cg-Fe etc. involving volumetrfc
and gravimetric methods . '

Chromaiography

Separation of catlons and anions by Paper Chromatography

Column Chromatography — lon exchange.

- Preparatlons

(@

Preparatlon of selected morgamc compounds and their studies by lR electronsc spectra,

Mossbauer E.S.R. and magneuc susceptibility measurements. Handling of -air and moisture

sensitive compounds.

1. VO(acac)2

2. TiO(CyHgNO),2H,0

3.¢is-K[CN(C,04):(H,0),]

4. Na[Cr(NH3),(SCN),} A :

5. Mn{acac)3 e ”

6.K1.[Fe(C204)3l ‘

7. Pru551an Blue, Turnbull's Blue.

8. CO(NH3)6] [CO(NO,)e}- : ' B .
9. cis- [Co(tnen)(NOz)ﬂC[ H,O ’ ' Q“
10. Hg[Co(SCN),] ' | : ‘
I'1. [Co(Py),Cl,]

12. [Ni (NH3)e]Cl,

3. Ni(dmg), . |

14. [Cu(NH;),]SO..H,0

Ay '-__-\."i":"_" r:-. s L _M ;
{ ﬁ"";r.l"! - E_..: 3 -. : ;
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Books Suggested
¥

Vogel‘sText5ookonuantitatiVeAnalysis,revised,J Bassett,R.C.Denney,G.H.
Jeffery and J.Méndham,ELBS i
Synthesis and Characterization of inorganic Compounds, W. L. Jolly, PrenticeHall
Expenment°andTechmquesnnOrgamcChemlstry,D .Pasto,C. JuhnsonandM Miller,
Prentice Hall

Macroscal\, and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.

5. Systematic Qualitative Organic Analysns H. Middleton, AdwardArnold.

Handbook of Organic Analysns— Qualitative and Quanmatlve, H. Clark, AdwardArnold.
Vogel's Textbook of Pract-cal Organic Chemlstry, A. Ft. Tatchell, JohnWiley
Practical Physical Chemistry, A. M. James and E. E. Pnchard Longman £

. Findley's Practical Physical Chemlstry, B. P. Levitt,Longman

10. Experimental Physical Chemistry, RC. Das and B. Behera, Tata McGrawHill.

=R < et
rﬁi ;;'f-..l.._?': J:i i - We. Reqgistrar
ii?it, P Hemchandracharya
: il \\:‘ x-‘-‘-'-'-“}_ ry Marth Gujarat University
S PATAN




¥
Qualitative Analysis
Separation, purification and identification of compounds of three comporient mixture
using tlc and éolumn chromatograph&, chemical tests. IR spectra to be used for functional
" group identification. -
1) All solid :
2) All liquid
3) Solid (S) + liquid (S)
Books Suggested
1. Vogel'sT extbookonuamuat|veAnalyS|s revused 7 Bassett R Denney,G H.
Jeffery and J.Mendham,ELBS ,
2. Synthesis and Characterization of inorganic Compounds W. L. Jolly, PrentlceHaH -
3. ExperimentsandTechniquesinOrganicChemistry,D.Pasto,C.JohnsonandM.Miler, EA
Prentice Hall _ ; :
. 4. -Macroscale and Microscale Organic Experiments, K. L. Williamson, D. C.Heath.
5. Systematic Qualitative Organic Analysis, H. Middleton, AdwardArnold.
6. Handbook of Organic Anaiysis- Qualitative and Quantitative, H. Clark, AdwardArnold.
7. Vogel's Textbook of Practicat Organic Chemistry, A. Ft. Tatchell, JohnWiley ; i
8. Practical Physical Chemistry, A. M. James and F. E. Prichard,Longman
9. Findley's Practical Physicai Chemistry, B. P. Levitt,Longman
10. Experimental Physical (,hcm:stry, RC. Das and B. Behera, Tata McGrawHill.
e
4 fh}}w | TrrawR,
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MSc. SEM - 11
Practical - 11

CHNN — 507 Physical Chemistry

Chemical Kinetics ;

el Determinationoftherateconsta’ntfoﬂheoxidationoﬁodideionsbyhydrogenperpxide %

studying the kinetics as an iodine clockreaction.

¢ .\»nmwoud N M'

(it} Flowing clock reactions (Ref: Experiments in Physical Chemistry byShowmaker) Tns i m W€

\//{m) Dgtermlnatlonoﬂhepnmarysaltcffectonthek|netlcsotlomcreactlonsandtesungoﬂhe
A ; Bronsted relationship (iodide ion is oxidised by persulpha atcion)
(vi) Oscillatory reaction.

Solutions

S &
; L i A . PoT0 Bo l
M) Determlnatlonofmolecularwelghtornon-——volatlIeandnon-electrolyte/électrolyteby iy PREE T

< 5 " v AV \
. A,\fl Z Y xv
cryoscome method and to determine the activity coefficient of anelectrolyte. ke G

fa® uidh lc e \"‘\ L

(i) Determinationoﬂhedegreéofdissoniationofweakélectrolyteandtostudythedeviation from
ideal behaviour that occurs with a strongelectrolyte: .
Electrochemistry =

: (A Conductomét}v :
(i) To sludy the effect of solvent on the conductance of AgNO03/acetic acid and 1o determine
the degree of dissociation and equilibrium constant in different solvents and in the:‘:r
‘mixtures( DMSO,DME,dioxane,a.c-etone,water)and’.otestfhevalidityoﬂ)c‘oyc—! fuckei-

Onsagertheory.

(i) Dutermlnanonoﬂheactiv.tyn oefficientofzincionsinthesoiutionof0.0U2Mzincsulphate usmg

Debye Hitckel's limitinglaw.

-l':-:t.-_;'\-;"\-:- - i, oA 3 M -
B o F .

9 F ame iy - A e = gl peil_ak

r'-q L il -1 ; G 8 € o
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(B)Potentiometry/pHmetry :
9 e 1) Determinationoﬂhestrengthofstrongandweakacidsinagivenmix-tureusinga
potentiometer/pHmeter.
\ -;H) Determination of temperature dependence of EMF of acell.
T Dgterminalionoﬁheformationconslantofsi|ver——ammoniacomp!exandstoichiometryofthe
complexpotentiometrically.
IV) Acid—base titration in a non-agueous media using a pHmeter.
/V) .l)eterminatioh of activity and activity coefficient Qfe'gegt_rolytés.
‘»(~ VI)Determinationoﬂhédissdciationconslamoface(ic.'«;cidinD_'[\_EO,_DMF.acctoneand
dioxane by titrating it withKOH. ' ' o . P
\ VI -Determinationoft_hedissociationJf.;onstantofmongasié/dibasicacidbyAlbert-Serjeant '
method. ik : ' e
Vi) Determinvatiénoﬁhermodynamicconstants,AG,ASandAHforthereactionbye.m.f.
method.
Zn + H,S0O, %> ZnSO4 + 2H
2ooks Suggested

i Vogel'sTexlboo"r:pruantitaliveAnalysis,;‘evised,J.Bassctl,R.C.Denncy,(‘x H.

Jeffery and J.Mendham,ELBS
2. Synthesis and Characterization of inorganic Compounds, W. L. Jolly, PrenticeHali
Experimentsand"l‘echniq_uesinOrganicChemistry,D.Pasto,C.JohnsdnzindM.Miller,
Prentice Hall : ' :
4. Macroscale and Microscale Organic Experiments, K. L. Williarnson, D. C.rieath.
5. Systematic Qualitative Organic Analysis, H. Middleton, AdwardArnold. ’
6. Handbook of Organic Anaiysis- Qualitative and Quantitative, . Clark, AdwardArnold.
7. Vogel's Textbook of Practical Organic Chemistry, A. Ft. Tatchell, JohnWiley :
2
9.
|

(O8]

Practical Physical Chemistry, A. M. James and F, E. Prichard,Longman
Findley's Practical Physical Chemistry, B. P. Levitt,Longman !
0. Experimental Physical Chemistry, RC. Das and B. Behera, Tata McGrawHili.

N
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Hemchandracharya North Gujarat University Patan
M.Sc. Sem-II (Chemistry)
(WEF June 2019)
Practical-1
Paper CHNN-506 (Inorganic + Organic)

Qualitative and Quantitative Analysis:

» Separation and determination of two metal ions Cu-Ni, Ni-Zn, Cu-Fe etc. Involving

~ volumetric and gravimetric methods.

Chromatography 2

Separation of cations and anions by paper chlomatooraphy

Column chromatography-Ion exchange. ;
Preparation of selected inorganic compounds and their studies by I.R, Electronic Spectra,

Mossbauer Spectra, ESR Spectra and Magnetic susceptibility measurements. Handling of
air and moisture sensitive compounds.

YN Y- Y

Preparations of Inorganic Complex Salts:

VO(AcAc):
TiO(CyHgNO),2H,0
Cis-K(Cr(C204)2.(H20)2]
Na[Cr(NH3),(SCN),4]
Mn(AcAc);

Ks3[Fe(C204)s]

Prissian Blue, Turnbull’s Blue
[Co(NHs)s] [Co(NO)s]
Cis-[Co(trien)(NO,),]CLH,0
10. Hg[Co(SCN).]

11. [Co(Py),Cly]

12. Ni(NH;)]Cl,

"13. Ni(DMG),

14. [Cu(NH;)]SO4.HyO

3000 = L Oh Sh B it

Organic Separation:

Separation, purification and identification of organic compounds of three components mixture

using TLC and Column Chromatography, chemical tests. lR Spectra to be used for Functional
group Identification. T

1. All solid compounds mixtufg '}zQﬁtp C_-pmpound May be water soluple)
2. All llquld compounds mlxﬁgc (A’éﬁﬂthlﬁlqulds) Ifc. Reqgistrar
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4
/ Hemchandracharya North Gujarat University Patan
M.Sc. Sem-II (Chemistry)
(WEF June 2019)
Practical-2
Paper- CHNN-507 (Physical Chemistry)

SECTION : |
Chemical Kinetics / Partition coefficient / Phase Equilibrium. (Minimu'm 3)

\//1 To study the primary salt effect for kinetics of reaction between i\ S -0y and KI and prove
the Bronsted-jerrum equation.
2. To study the reaction between H,0O, and HI at two different temperatures and calculate
the temperature coefficient and the energy of activation.
_~3. To study the kinetic reaction of decomposition of H,O: catalysed by iodide ion. (Todine
clock reaction)

4. To determine the equilibrium constant of the reaction KI + I, — KI5 by distribution
method.

5. To determine the formula of the complex formed between the CLlpl ic 1on and ammonia by
distribution method.

SECTION : I
Conductometry / PH metry / Potentiometry / Colourimetry ( Minimum 5)

_A. To determine the concentration of the given NaCl solution by conductometric.titration
using 0.1 N AgNO; '

2. Determine the degree of hydrolysis of aniline hydiochlonde and calculate the dissociation
constant of free base conductometrically.

3. To verify Debye-Huckel and Onsager (D.H.0.) equation for the salts NaCI/KCl.
4, Determine the amount of given mlxturc of HCI + H,C,04 using 0.1 N NaOH by pH
., melry.
\Y{ To determine the dissociation constant of monobasic/ dibasic acid by pH metry.
A To determine the 1% 2" and 3" ionization constant of tribasic acid (phosphoric acid) using
0.1 N NaOH by pH metry.
7. To determine the formula and instability constant of silver ammonia complex by
potentiometry.

8. To determine the solubility and solm,En.llty product ot AgCl, AgBr, Agl & Ag,Cr.0y by
potentiometry.

~9. To determine the amount offw@cg}nﬁ-m @given tablet by by usmglfélﬁié%

10. To determine the amount of @spi?,ﬁﬂiq wgn in a given soft dlngmkﬁn[}raﬂhawa
l..-p—l...'l.___.-"

e Morth Gujarat University
Pareit PATAN
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Book Suggested:

1.

Vogel’s Textbook of Quantitative Analysis. revised, J Basserr, R. C. Denney, G. H.
Jeffery and J. Mendham, ELBS. 3

2. Synthesis and Characterization of Inorganic Compounds, W. L. Jolly, Prentice hall.

e

I

Experiments and Techniques in Organic Chemistry, D. Pasto, C. Johnson and M. Miller,
Prentice hall.

Macroscale and microscale Organic Experiments K. L. Williamson, D.C. Heath.
Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.

Handbook of Organic Analysis-Qualitative and Quantitativé, H. Clark, Adward Arnold.
Vogel’s Textbook of practical Organic Chemistry, A. R. Tatchell, John Wiley.

Practical Physical Chemistry, A. M. James and F. E. Prichard, Longman.

Findley’s Practical Chemistry, B. P. Levitt, Longman.

10. Experimental Physical Chemistry, R. C. Das and B. Behera, Tata Mc Graw Hill.

ey
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GUJARAT UNIVERSITY
NAAC A (3.02) State University
PATAN-384265

Faculty of Science

M.Sc. Chemistry
Syllabus

Semester-111

PROGRAM : HNGU 2058
W.E.F June-2020 (and thereafter)

CURRICULUM
Hemchandracharya
North Gujarat University,
Patan.

M.Sc. (Chemistry)

(WEF June: 2020)
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General Information of Semester 11l & IV
Syllabus According To CBCS Pattern

1. The medium of instruction, question papers as well as answers in

examinations will be English only.

2. Passing standard: 40% as per the revised rules and regulation of

Hemchandracharya North Gujarat University, Patan (ACA/AXS/744/2018, Date

27/4/2018).

3. Viva voice will be pertaining to practicals.

4. The degree will be awarded in M.Sc. (Chemistry) in specialized branch. The

curriculum will be common for semester-111 & IV for all branches.

5. The result sheet of all semesters will contain the name of elective papers

selected by the candidate. The grade and the credit secured.

6. A maximum of 10% students passing second semester may be allowed for

dissertation at the 4™ semester. Such students will be exempted from practical as

well as via of forth semester. In lieu of that the dissertation of candidate will be

assessed with 100 marks of dissertation and 50 marks of the viva of dissertation.
If the number of students willing to opt dissertation exceeds 10% dissertation

will be given on the basis of merit of combined marks of first and second

semester. The dissertation will be allotted to the students in the beginning of

third semester by head of the department / P.G. Center.

7. Intake of students every centre 40 (Organic branch) 25 for Inorganic &

Physical branch, University Department.55 (Inorganic, Organic and Physical

branches).

8. For semester Il & IV

(A) The internal evaluation for total 120 marks will be done as per the

continuous evaluation process as under.

Marks
a) Weekly test of theory (minimumS) 56
b) Internal Practical examination (once a semester) 20
¢) Students seminar (once a semester) 14
d) Problem Solving / New Practical 06
e) Book review(In students own handwriting ,Separate book for all)
07
f) Project work assessment (separate for all) 07
g) Quiz/Questionnaire 10
Total =120
(B) SE Paper Internal Evaluation 15
£ g l= 135
9. A batch of chemistry Preit'::ﬂ"éa]{v\:ﬂl icor}.sist of 20 students per .f‘-[:-:e.ag}.%];ﬂrar
V2l J"‘L:,;é 3 1A Haemchandracharya

<
!
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10. For semester III the papers, CHNN-601-(1), CHNN-602-(1), CHNN-603-(1),
CHNN-604-(I), are core compulsory. Furthermore, students will have to choice
any one of CHNN-605A-(I), or CHNN-605B-(I), Practicals CHNN-606-(I), &
CHNN-607-(I).

11. For semester IV, the papers, CHNN-701-(I), CHNN-702-(I), CHNN-703-
(I), and CHNN-704-(I), are core compulsory. In addition, the students will
have to choice any one of CHNN-705A-(I), or CHNN-705B-(I), Practicals
CHNN-706-(I), & CHNN-707-(D).

12. For all the semesters, the total marks will be given out of 600. The
cumulative grade will be per university rules.

Note: During the preparation of this curriculum, samples are taken for
consideration of the followings:

Model curriculum of U.G.C

Concept of continuous evaluation

CGPA(Cumulative Grade Point Average Credit)

. CBCS(Choice Based Credit System)

Semester approach

Revised rules and regulation of Hemchandracharya North Gujarat
University, Patan.

G. NET(NATIONAL ELIGIBILITY TEST) curriculum

clCECNON- 2

13. As per recent directive from university, all the 4 credit as well as 2 credit
courses will have internal marks as indicated in the table.

14. For university examination for each batch, maximum-30 students.

15. The mark distribution of 150 marks of practical will be as under from —
(CHNN-606-(I), + CHNN-607-(1),M.Sc. SEM-III & CHNN-706-(I), + CHNN-
707-(1),M.Sc. SEM- IV.
SECTION -1 : 40 Marks
SECTION —1I : 40 Marks
SECTION -1II: 40 Marks
Viva: 30 Marks

Total: 150 Marks ........ (Two full days)

4 Morth Gujarat University
PATAN
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Inorganic
Chemistry
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Hemchandrcharya

North Gujarat University Patan

M.Sc. (Chemistry) (WEF June: 2020)

Semester-111

Work Paper No. Subject External | Internal | Cre
Load Marks Marks | dit
60 CHNN-601-(I) Inorganic Spectroscopy 70 30 4

Hrs. Paper-1
60 CHNN-602-(I) Inorganic Chemistry 70 30 4
Hrs. Paper-I1
60 CHNN-603-(I) Inorganic Chemistry 70 30 4
Hrs. Paper-III (Corrosion) or
Coordination Chemistry
60 CHNN-604-(I) Inorganic Pharmaceutical 70 30 4
Hrs. and Medicinal Chemistry
30 CHNN-605A-(I) | Environmental Chemistry 35 15 2
Hrs.
30 CHNN-605B-(I) Smart & Nanomaterials 35 15 2
Hrs.
90 CHNN-606- (1) Practical- | 75 | - 3
Hrs.
90 CHNN-607- (I) Practical- II 75 | - 3
Hrs.
Total 465 135 24
» Working per semester minimum 90 days(15 weeks)
F PP,
]; r-*th i e, Registrar
1."J-- i Haemchandracharya
A | MNaorih Gujarat University
A ey PATAN




M.Sc. Semester-111
Inorganic Chemistry Paper —I

(Inorganic Spectroscopy)
CHNN-601-(I)

Unit:- 1 E.S.R. & N.Q.R. Spectroscopy 25% (15 Hrs)

» E.S.R. Spectra of transition metal complexes
Theory of E.S.R. (Basic principles). The presentation of E.S.R. Spectrum,
Hyperfine splitting, Spin Hamiltonian, Applications.

> N.Q.R. Spectroscopy:-
Theory of N.Q.R. Origin of Transition, Experimental Techniques. Townes and
Dailey’s Formula, Structural Information from N.Q.R, Illustrated by suitable
Examples.

Unit:- 2 X-ray Photoelectron Spectroscopy 25% (15 Hrs)
Application of
(a)Valence-electron & photo-electron Spectroscopy
(b) X-ray photoelectron spectroscopy.

Unit:-3: Magneto Chemistry: 25% (15 Hrs)
Principle & application of magneto chemistry: Basic (Diamagnetic, Para
magnetic, ferromagnetic, anti-ferromagnetic), Magnetic properties of  free
ions.

Unit:-4 Organo Metallic Compounds (OMC): 25% (15 Hrs)

General Introduction & Principles. Factors governing the properties of OMC,
General trends in Chemical Properties, Nature of metal-carbon Bond,
Preparative methods, Reactions & applications.

Organo Aluminum & Beryllium Compounds, Organo boranes

Reference Books:

1. Spectroscopic Identification of Organic Compounds by R. M. Silverstein and F. X.
Webster, 6™ edition, John Wiley & Sons.

2. Introduction to Spectroscopy by D. L. Pavia, G. M. Lampman and G. S. Kriz, 3™
edition, Thomson Brooks/Cole.

3. Spectroscopic Methods in Organic Chemistry by D. H. Williams and I. Fleming, 4"

edition, Mcgraw—Hill Book Company.

. Organic Spectroscopy by William Kemp, 3™ edition, Palgrave.

5. Organic Spectroscopy—Principles and Applications by Jag Mohan, 2nd edition,
Narosa Publishing House. :

6. Spectroscopy of Organic Congpoeunds by P, S. Kalsi, 5™ edition, Ne‘m

N

International Publishers. &/ . % '\« Vc. Registrar
- | Ir'I'h-_ -1 F; b
1. | AimgR s Hemchandracharya
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M.Sc. Semester-111
Inorganic Chemistry Paper —II

(Bio-inorganic & Organometallic Compounds)
CHNN-602-(I)

Unit:- 1 Bio-inorganic Chemistry 25% (15 Hrs)

Introduction, The Biochemistry of iron, Iron Storage and Transport,
Haemoglobin and Myoglobin, Cytochromes. Other Iron-Porphyrin
Biomolecules, other Natural Oxygen Carriers, Iron-Sulphur Proteins.

Unit:-2 The Biochemistry of Transition metal 25% (15 Hrs)

Zinc, Copper, Cobalt, Molybdenum and Tungsten Miscellaneous Other
Elements: Vanadium, Chromium, Nickel.

Unit:-3 Organometallic Compounds 25% (15 Hrs)

Organometallic Compounds & metal complexes as catalyst in Homogeneous
& Heterogeneous Systems: Oxidative-addition, Reductive elimination.
Migration  (insertion) Reactions, Hydroformylation, Hydrogenation,
Carboxylation.

Polymerization, Fisher-Troops Process, Water Gas Shift Reaction.
Unit:-4 Uranic Elements 25% (15 Hrs)

Chemistry of Trans Uranic Elements:
Reference Books:

1. Organometallic Compounds, Vol.1 & 2 by G.E. Coates, M.L.H. Green and K.

Wade, Metheun & Co. Ltd. London ECA4.

Bioinorganic chemistry Gurudeep Chatwal

Inorganic chemistry, 45™ Edition, James E Huheey and Ellen A Keiter.

Bioinorganic, Bioinorganic and Supramolecular Chemistry,P S Kalsi & J P Kalsi

Advanced Inorganic chemistry, 6™ edition , Cotton and Wilkinson

Concoise Inorganic Chemistry J.D Lee

Organometallic Compounds by G.E. Coates, John Wiley & Sons, Inc., New York.

Organometallic Chemistry by H. Zeiss, Reinhold Publishing Corporation, New

York.

9. Organometallic Chemistry by R.C. Mehrotra & Anirudh Singh, New Age
International (P) Limited, Publishers, New Delhi.

10.Progress in Inorganic Chemistry, Vol. 1 by F.A. Cotton, Interscience, Pub.Inc.,
New York.

11.Organotransition Metal Chena_lstry byJohn F. Hartwing, Un1vers1tyMooks

el

Sausalito, California.

]é {'JJ'_;L_ . Ifc. Registrar
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M.Sc. Semester-II1
Inorganic Chemistry Paper —II1
(Corrosion)
CHNN-603-(I)

Unit:-1 Types of Corrosion 25% (15 Hrs)

a. Importance of Studying Corrosion.
Electrochemical Mechanism- Type of Corrosion Damage, (Uniform Attack,
Pitting, Dezincification, Intergranular Cracking).

b. Corrosion Tendency And Electrode Potential: The Oxygen Electrode and
Differential Cell, Aeration Cell, Pourbaix Diagram, Emfiane Galvanic Series.

Unit:-2 Atmospheric Corrosion 25% (15 Hrs)

a. Polarization : The polarized cell, How measured, Causes of polarization,
Hydrogen
over voltage, Influence of polarization on corrosion rate.

b. Atmospheric Corrosion : Types of atmospheres, corrosion product films.
Factors influencing corrosivity of the atmosphere, Remedial measures.

Unit:-3 Underground Corrosion 25% (15 Hrs)

a. Underground Corrosion: Factors Influencing The Corrosively of Soils,
Pitting, Characteristics, Remedial Measures.

b. Oxidation and Tarnish : Theory e.g. of Oxidation, Wagner Theory of
Corrosion.
Oxidation resistant alloys.

Unit:-4 Corrosion & Cracking 25% (15 Hrs)

a. Stray Current Corrosion: Sources of stray current Detection of stray
current.
Method of Measuring the Resistivity of Soil, Effect of stray current on steel
covered by concrete. Damage of sneep by SC.

b. Stress Corrosion Cracking - Mechanism of cracking.
Hydrogen Cracking - Mechanism of Cracking.
Corrosion Fatigue - Mechanism of Cracking.
Fretting Corrosion - Mechanism of Cracking.
Treatment of Water and Steam System. Hot and Cold Water Treatment,
Boiler Water Treatment.

..-".,_LF'-.I:. : e -M

]Zf_ r'r | A% Vc. Registrar
13 Fimgs s Haemchandracharya
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Reference Books:

1.

Handbook of Industrial Chemistry, Vol.1 by K.H.Davis, F.S.Berner, CBS
Publishers,Bangalore.

Comprehensive Coordination Chemistry, Chapter 57, 58.

Insight into Speciality Inorganic Chemicals, Chapter 15, by David Thompson, The
Royal Society of Chemistry, 1995.

New Trends in Green Chemistry, 2nd Edition by V.K.Ahluwalia and M.Kidwai,
Anamaya Publishers, 2007.

Pietro Pedeferri Corrosion Science and Engineering Springer ISBN:
9783030073800

e
"
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M.Sc. Semester-111
Inorganic Chemistry Paper —II1
(Co-ordination Chemistry)
CHNN-603-(I)

Unit:- 1Theories of bonding: 25% (15 Hrs)

Theoretical principles of CFT, Introduction to spherical harmonics & the shape
of d-orbitals, Derivation of crystal field potential for tetragonal, cubic and
Square planar arrangement of ligands around central metal ion. Transformation
of these potential from Cartesian to spherical harmonics. Effect of Voct on d'
system. Evaluation of the various integrals involved. Solution of the secular
determinant to obtain energies and corresponding wave functions, Crystal field
splitting diagram for Oh, Td & Square planar systems.

Unit:-2Theory of Electronic Spectra 25% (15 Hrs)
R.S Coupling & J. J. Coupling
Ladder operators :
- Step up & Step down operators and their use to obtain wave functions.
- Derivation and use of the equation.
X(o)=sin(I+1)a/2  =2A,,/3T,
Sin a/2

Unit:-3 Weak Field Approximation 25% (15 Hrs)

The splitting of the free ion terms of d2 in an oh field Calculation in weak
field,approximation energy of the various terms;2A,,,3T,,, & 3T, derived
from 3F(d2) in an Oh field.

Strong field approximation :

Determination of multiplicities by the method of descending symmetry.

Calculation of energy of various terms within the frame work of strong field
approximation.

Unit:-4 Electronic Spectra of Metal Complexes 25% (15Hrs)

Introduction, Selection rules, Vibronic coupling spectra of Ti(I11), VO(IV),
Ni(Il), Co(Il), Co(III), Fe(IT), Fe(I1I), Cu(1l), Mn(II) complexes under
different geometries, Jahn-Tellor theorem.

Reference Books:

1. Advance Coordination Chemistry 1st Edition (English, Paperback, Shukla P R)
Edition: 1st Edition, 2012 ISBN: 9789350515839, 9350515830

2. Inorganic Chemistry 3rd Edition 2008 by Donald A Tarr and Gary ﬁglessler
3. UGC Advanced Inorganic ,Cliemlstry (English, Paperback, Keemti

Agarwal) ISBN: 9789386]336289' 938630628X Vc. Registrar

Hemchandracharya
8 Marth Gujarat Uiniversity
W PATAN
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M.Sc. Semester-111
Inorganic Chemistry Paper -1V
“Inorganic Pharmaceutical & Medicinal Chemistry”
CHNN-604-(I)

Unit:- 1 Pharmacopocia and Monography: 25% (15 Hrs)

(a) Pharmacopocia and Monography:
Electrolytes, major physiological ions, physiological acid-base balance,
acid base imbalance, electrolytes used for replacement therapy,
electrolytes used in combination therapy.

(b) Gastro-intenstinal agents-Acidifying agents, gastric artacids, protective
and adsorbents, saline cathartics
Antioxidants and buffers

Unit:-2 Respiratory System 25%(15Hrs)

Expectorants and Emetics-Symptoms of Respiratory Disease
Expectorants, Antitussive and Emetics.
(a)Topical agents- Protective, Astringents and Antimicrobials

Unit:-3 Role of Metal ions in Medicine 25%(15Hrs)
Trace Elements- Copper, Iron, lodine, Manganese, Zinc, Their Compounds
and Their Relevance.

(a) Metals in Medicine: Biomedical Significance. Role of Metal Ions in Drug
Design Platinum Antitumor Agents-Discovery and Development, Synthesis.

Unit:-4 Medicinal Metal Complexes 25% (15 Hrs)
(a) Vanadium Complexes- oxovanadium (IV)complexes for diabetes treatment
(b) Medicinal Applications of Metal complexes of N-Heterocyclic Carbenes
(NHC)-NHC Precursors and Metal Complexes-Pyridine Based NHC
Precursors and Metal Complexes, NHC Rhodium Complexes.

References:

1. A handbook of Inorganic Pharmaceutical Chemistry,Dr.K.G.Bothara,Nirali
Prakashan.

2. Medicinal Inorganic Chemistry: American Chemical Society, Washington,DC

3. Medicinal Inorganic Chemistry: Orvig. CAbrams, M.J.Ed.,Chemical Reviews
Vo0l1.99,No0.9, American Chemical Society, Washington,DC.1999.

4. Metallopharmaceuticals [ &  II,Clarke,M.J.,Sadler,P.,Eds,Springer,Verlag,New
York,Inc.1999.

5. Uses of Inorganic Chemistry in Medicine, Farrell, N.,Ed, Springer-Verlag, New

York,Inc.1999. _

[ } [‘},L: A \E lVc. Reqistrar
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M.Sc. Semester-111
Inorganic Chemistry Paper -V
(Environmental Chemistry)

CHNN-605-(A)
“SUBJECTIVE ELECTIVE”

Unit:- 1- Environmental Chemistry 50% (15 Hrs)

Types of Water Pollutants: Organic, Inorganic, Radionucluds and their
determination COD, BOD and Industrial Waste Water Treatment For Solids,
Metals, Dissolved Organics and Inorganics.

Air Pollutants-CO, SO,, NO,, CFC, Hydrocarbon and Their Monitoring
Disposal of Hazardous Wastes.

Unit:- 2- Chemical and Bio fertilizers 50% (15 Hrs)

Chemical Fertilizers, Applications, Adverse effects, Advantage of Bio
fertilizers. Types of Mineral Fertilizers: Nitrogenous Fertilizers, Phosphoric
and Potassium fertilizers, NPK grades.

Nitrogen bio fertilizer: Rhizobium(Symbiotic) Azetobactor(Non Symbiotic)
Phosphorus Bio fertilizer: P.S.B. phosphate solubilizing bacteria.

References:
1.Nanoparticles,buildings blocks of nanotechnology,Rotello V.Khwer
Acad/ptenum publication,

N.Y.2004
2.Nanoscale materials in chemistry-ed.by Klabunde K.J.John-wile,N.Y.2001
3.The chemistry of nanomaterials: Synthesis,properties and applications
ed.by.C.N.Rao, A.Miller and A.K.Cheetham,wiley-VCH,2004
4 Nanotechnology, Richard Booker,Earl Boysen,Wiley
5.Environmental Chemistry,Akde,Wiley Eastern Ltd.
6.Environmental Chemistry,B.K.Sharma,H.Kaur,Goel Publishing
House,Meerut.
7. Environmental Chemistry, B.K.Sharma,Goel Publishing House,Meerut.

Ifc. Reqgistrar
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M.Sc. Semester-111
Inorganic Chemistry Paper —II1
(Advanced Industrial Inorganic Chemistry)
CHNN-605-(B)
“SUBJECTIVE ELECTIVE”

Unit:- 1- Nanomaterials in Chemistry 50% (15 Hrs)
Introduction to Nanomaterials and Nanochemistry, Classification of Nanomaterials
General Methods of Preparation and Applications. Chemical and catalytic aspects of
Nanocrystals-Nanomaterials in catalysis, as adsorbents, as new chemical reagents.

Unit:- 2- Smart Materials 50% (15 Hrs)
Ceramics, Alloys, Gels and Polymers. Piezoelectric Materials, Electrostrictive and
Magnetostrictive Materials, Rheological, Thermoresponve, pH sensitive Halochromic
Materials, Electrochromic Materials and Smart gels.

References:

1. Nanoparticles,buildings blocks of nanotechnology,Rotello V.Khwer
Acad/ptenum publication,
N.Y.2004
2. Nanoscale materials in chemistry-ed.by Klabunde K.J.John-wile,N.Y.2001
3. The chemistry of nanomaterials: Synthesis,properties and applications
ed.by.C.N.Rao, A.Miller and
A K.Cheetham,wiley-VCH,2004
4. Nanotechnology, Richard Booker,Earl Boysen,Wiley
5. Environmental Chemistry,Akde,Wiley Eastern Ltd.
6.Environmental ~Chemistry,B.K.Sharma,H.Kaur,Goel Publishing House,
Meerut.
7. Environmental Chemistry, B.K.Sharma,Goel Publishing House,Meerut.

Ifc. Reqgistrar
Hemchandracharya
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M.Sc. Semester-I11
Inorganic Chemistry Paper —III
Practicals
CHNN-606-(1) & CHNN-607-(I)

1. Qualitative Analysis(Mixture of eight radicals, out of which two must be
radical of less familiar elements W,Li,Th,V,Ce,Be, Ti,Mo)(Minimum-six)

2. Complexometric analysis of mixtures containing two components
(at least four)

3. Water Analysis (Minimum Five)

Reference Books:

1. Qualitative Chemical semimicro analysis by V. N. Alexeyev, Mir Publishers

Moscow.

2. Vogel’s Qualitative Inorganic Analysis by G. Svehla, Orent Longman, New
Delhi.

3. Vogel’s Textbook of Quantitative Chemical Analysis, 5th edition by G. H.
Jeffery, J. Bassett, J. Mendham and R. C. Denney, ELBS Publication, 1996,

Chapter 2, 3, 11.

..-"II.F'-.: e .' -M
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Hemchandracharya
North Gujarat University Patan
M.Sc. (Organic Chemistry) (WEF June: 2020)

M.Sc. Semester-I11

Work Paper No | Course Title | External | Internal | Credits
Load Course Code Subject Marks Marks
60 Hrs. | CHNN-601-(O) | Natural 70 30 4
Products
60 Hrs. | CHNN-602-(O) |Industrial 70 30 4
Organic
Chemistry
60 Hrs. | CHNN-603-(O) | Synthetic 70 30 4
Drugs
60 Hrs. | CHNN-604-(O) | Selected 70 30 4
Topics In
Organic
Chemistry
30 Hrs. | CHNN-605A- Green 35 15 2
(O) Chemistry
30 Hrs. | CHNN-605B- Photo 35 15 2
(O) Chemistry
90 Hrs. | CHNN-606-(O) | Organic 75 | -e—-- 3
Practicals Chemistry
90 Hrs. | CHNN-607-(O) | Organic 75 | ee—-- 3
Practicals Chemistry
Total 465 135 24
» Working per semester minimum 90 days (15 weeks)
F .\_I_F.' . -M
]é {'JJ'-,L R E Vc. Registrar
1..'- Fimgs /s Haemchandracharya
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M.Sc. Semester-I11
Organic Chemistry Paper -1
Natural Products
CHNN-601-(0)
Unit-1 Natural Coloring Matter: 25% (15 Hours)

Classification General Method of Structural Determination, Biosynthesis studies
of Anthocyanine (Cyanin and Palargonidin, Flavones (Chrysin), Flavonols
(Quercetin), Flavonone (Dihydro flavone) and Isoflavones (Daidzein),
Coumarin, Quinones (Polyporic acid), Porphyrin. Chemistry of Hemin and
Chlorophyll.

Unit-2 Terpenoids: 25% (15 Hours)

Chemistry of Abietic Acid, Gibberellic acid Gibberellin-A), Squalene,
Eudesmol, Phytol and Cadinene, Zingiberene, Biosynthesis study of
Triterpenoid and Tetra terpenoid

Unit-3 Vitamins: 25% (15 Hours)

Detailed Study of Chemistry of Thiamine (Vitamin-Bl), Pantothenic Acid
(Vitamin-B2), Pyridoxine-(Vitamin-B6), Ascorbic Acid (Vitamin-C)
Tocopherols (Vitamin-E), Biotin (Vitamin-H), and Biological importance of
Vitamins.

Unit-4 Alkaloids: 25% (15 Hours)

General Biogenetic Studies of Alkaloids, Chemistry of Reserpine, Colchicine,
Strychnine, Morpholine, Narcotine.
Basic Text & Reference Books:

Natural Products by O.P. Agarwal, vol. 1 & amp; 2

Organic Chemistry of Natural Products by G.R. Chatwal, Vol. 1 & 2

The Chemistry of Natural Products, K. W. Bentley, Vol. I -V (Interscience).

Organic Chemistry, Vol. 2, I. L. Finar, 5™ Edition (1994) ELBS Publication.

Natural Products Chemistry, Vol. I & II K. Nakanishi et al., Academic press publication

(1974).

The Molecules of Nature, J. B. Hendrickson, W. A. Benjamin Inc. (1965).

Selected Organic Synthesis, lan Fleming John Wiley (1977).

8. Chemistry of Natural Products, N. R. Krishnaswamy, University Press (India) Ltd.
(1999).

9. Classical Methods in Structure lucidation of Natural Products, RemharMann
by Wiley-VHCA. LF e
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M.Sc. Semester-111
Organic Chemistry Paper —II

Industrial Chemistry
CHNN-602-(0O)

Unit-1 Basic Principle of Unit Process & GMP, GLP: 25% (15 Hours)

Basic Chemical Data, Batch Versus Continuous Operation, Design Flowcharts,
Chemical Process Selection, Safety Hazards, Fire and Toxic Materials,
Research and Development, Patents. Good Manufacturing Practice and
Laboratory Practice.

Unit Process and Unit Operations, Nitration, Halogenation, Animation,
Sulphonation and Hydroxylation.

Unit-2: Soap, Detergents and Preservatives: 25% (15 Hours)

Detergents, Surfactants, Alkyl Benzenes, Fatty Acids and Fatty Alcohols,
Soaps. Essential Oils, Constituents, Animal Fixatives, Fruit Concentrates,
Vanilla, Chocolate, Monosodium Glutamate, Food Additives, Preservatives.

Unit-3: Oils, Fats & Agrochemicals: 25% (15 Hours)

Vegetable Oils, Cotton Seed Oil, Hydrogenation, Agrochemicals, Insecticides,
Fungicides, Weedicides, Rodenticides, Plant Nutrients, Plant Hormones.

Unit-4 Pulp & Paper: 25% s
Hours)

Pulp, Pulping Process, Sugar-Ethanol Industries Base Carboxyl Manufacture of
Paper and Rayon.

Basic Text & Reference Books:

1. Industrial Chemistry By B.K Sharma

2. Unit Processes in Organic Synthesis. By P. H. Groggins
3. Shreves Chemical Process Industries By George T Austin
4. Industrial Organic Chemistry by Klaus Weissermann
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M.Sc. Semester-111
Organic Chemistry Paper —I11

Synthetic Drugs
CHNN-603-(0)
Unit-1: Drug Design & QSAR: 25% (15 Hours)

Introduction Naming of Organic Medicinal Compounds, Literature of Medicinal
Chemistry, Classification of Drugs, Drug Design, Relation between Molecule
Structure and Biological Activity (QSAR), Receptor Site Theory,
Pharmacopies, Indian Standards, Modern Methods of Pharmaceutical Analysis,
Diagnostic Agents, Pharmaceutical Aids: Solvents, Vehides, Flavors,
Suspending Agents, Surfactants, Emulsifying Agents.

Unit-2: Antibiotics: 25% (15 Hours)

Classification, Synthesis and Activity of Penicillin, Cephalosporins,
Streptomycin, Tetracycline’s, Actinomycin, Chloramphenicol and Polyene.

Unit-3:Sulphadrugs: 25% (15 Hours)

Chemistry of Sulpha Drugs, Synthesis and Uses, Sulphanilamide,
Sulphafurazole, Sulphaguanidine, Sulphathiazole, Sulphamerazine, Sulfalene,
Sulfathiazole, Trimethoprim.

Unit-4: Miscellaneous Drugs: 25% (15 Hours)

Drugs Stimulating or Blocking The Peripheral Nervous System: Cholinergic &
Anticholinergic Drugs, Histamine & Antihistamine, Local and General
Anesthetics.

Basic Text & Reference Books:

1. Medicinal Chemistry by Ashutosh Kar

2. Medicinal Chemistry by G.R. Chatwal

3. Adhunik Sanslidh Aushadhi nu Rasayanvigyan / Anamik K.Shah. University
Granth Nirman Board , Ahmedabad

4. Wilson and Gisvold’s Textbook of Organic Medicinal and Pharmaceutical,
Chemistry, 11" Edition by John H. Block & John M. Beale, Published by
Lippincott Williams & Wilkins (2004).

5. Principles of Medicinal Chemistry, 4™ Edition by William O-Foye, Thomas
L. Lemke and David A.Williams, Published in India by B. I. Waverly Pvt.

Ltd. New Delhi (1995). /7% B,
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6. Essential of Medicinal Chemistry, 2" Edition by Andrejus korolkovas,
Published by Wiley-India Edition (1988).

7. Instant Notes: Medicinal Chemistry, Edited by Graham L. Patric, Published
by Viva Books Private Ltd. (2002)

8. Textbook of Medicinal Chemistry Vol. I & Il by V. Alagarsamy Published
by Elsevier (2010).

9. Medicinal Chemistry 3" Edition by Ashutosh Kar Published by New age
international (P) Limited, Publishers (2005).

10.Medicinal Chemistry Edited by Alfred Burger Published by Interscience
Publishers, John Wiley & Sons, New York (1951)

11.Burger’s Medicinal Chemistry and Drug Discovery Vol. 3: Therapeutic
agents Edited by Manfred E. Wolff Published by Interscience Publishers,
John Wiley & Sons, New York (1996)

12.Burger’s Medicinal Chemistry 4™ Edition : Part I1I Edited By Manfred E.
Wolff Published by Interscience Publishers, John Wiley & Sons, New York
(1981)

13.0rganic Chemistry, Vol. 2, I. L. Finar, 5™ Edition (1994) ELBS Publication.

14.Natural Products Chemistry, Vol. I & II K. Nakanishi et al., Academic press
publication (1974).

15.The Molecules of Nature, J. B. Hendrickson, W. A. Benjamin Inc. (1965).

16.Selected Organic Synthesis, lan Fleming John Wiley (1977).

17.Chemistry of Natural Products, N. R. Krishnaswamy, University Press
(India) Ltd. (1999).

18.Medicinal Chemistry by D. Shriram.

19.Synthetic Organic Chemistry O P Agarwal.

20.Synthetic Drug J J Trivedi & K A Thakar.

21.Synthetic Drug by Anamik Shah.
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M.Sc. Semester-I11
Organic Chemistry Paper -1V
Selected Topics IN Organic Chemistry
CHNN-604-(0O)

Unit-1: Heterocyclic Chemistry-I 25% (15 Hours)

Introduction of Heterocyclic Compounds, Nomenclature and Classification of
Heterocyclic Compounds, Monocyclic Diheteroatomic Compounds (5 & 6
members) Synthesis and Chemical Reactivity of Pyrazole, Isoxazole,
Isothiazole, Imidazole, Oxazole, thiazole.

Unit-2: Heterocyclic Chemistry-I1 25% (15 Hours)

Reaction and Synthesis of Bicyclic Heterocyclic Compounds Quinoline and
Isoquinoline, Nucleophilc Substitution with Displacement of Halide, Reactions
with Reducing Agents, Grignard’s Reaction. Electrophilic substitution reactions
of substituted Quinoline and Isoquinoline.

Synthesis of Quinolone: Skraup Synthesis, Knorr Synthesis, Isoquinoline:
Bischner-Napieralski Synthesis, Heterocyclic System Containing Two Nitrogen
Atoms: Synthesis of Cinnoline, Quinolone, Quinoxaline, Phthalazine.

Unit-3: Application of Oxidation Reagents: 25% (15 Hours)

N32CI’207, KMI’IO4, CF3COOH, Ml’lOz, Ag2CO3, NaIO4, SCOz, HzOz, AI(O-
iPI’)3, AI(O—tBU)3

Unit-4: Application of Reduction Reagents: 25% (15 Hours)

L1A1H4, FC+HC1, NH2NH2, BH3, NaBH4, NaBH4+ CeCl3 7H20, Pd/Hz, Ni/Hz,
Pt/H,, Diisobutyl Aluminum Hydride(DIBAI-H), Sodium Cyano Borohydride
and Sodium triacetoxy Borohydride,

Basic Text & Reference Books:

1. Heterocyclic Chemistry I Volume LII, IIT R R Gupta, M Kumar, V Gupta,
Springer R. K. Bansal

2. Modern Methods of Organic Synthesis 4™ Edition by W. Caruthers, lain
Coldham

3. Heterocyclic Chemistry, 4ﬂ_1 Edition by J. A. Joule & K. Mills, Published by

(1 P iy
Chapman & Hall ( 995)5:_ e et
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. Principles of Modern Heterocyclic Chemistry, Edited by Leo A. Paquette,
Published by Pearson Benjamin Cummings (1968)

. Heterocyclic Chemistry, 3™ Edition by Thomas L. Gilchrist, Published by
Prentice Hall (1997)

. The Structure & Reactions of Heterocyclic Compounds, Edited by Michael
Henry Palmer, Published by Edward Arnold (1967)

. Heterocyclic Chemistry by V. K. Ahluwalia, Narosa Publishing House.
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M.Sc. Semester-111
Organic Chemistry Paper -V
Green Chemistry
CHNN-605-(A)
(Subject Elective)

Unit-1: Green Chemistry-1: 50% (15 Hours)

Green Chemistry Definition and Introduction, Need for Green Chemistry,
Metathesis: A Classical Example of Green Chemistry, Principal of Green
Chemistry, Green Chemistry in India , Green Guidelines Used in Laboratory,
Green Chemistry in Everyday life.

Unit-2: Green Chemistry-2: 50% (15 Hours)

Tools of Green Chemistry, Green Starting Materials, Green Catalysts, Green
Reactions, Green Solvents, lonic Liquids, Green Reaction Conditions, Green
Chemical Products, Reactions in Solid Phase, Catalysis, Biocatalysts and Phase
Transfer Catalyst, Use of Renewable Feed Stock, Energy Efficiency, Green
Chemistry Practices, Organic Preparations, Synthesis of Green Reagents.

Basic Text & Reference Books:

1. Green Chemistry Gurtu Gurtu Pragati 1% Edition 2012 ISBN:93-5006-655-6

F .\_I_Fl' ; - -M
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M.Sc. Semester-111
Organic Chemistry Paper -V
Photo Chemistry
CHNN-605 (B)
(Subject Elective)

Unit-1: Photochemistry & Photochemistry of Alkenes:  50% (15 Hours)

Introduction of Electromagnetic Radiant with Matter, Law of Photochemistry,
Fate of Excited Molecule, Types of Excitations, Transfer of Excitation Energy,
Quantum Yield / Quantum Efficiency, Photolytic Cleavage, The fate of Excited
Molecule, Physical and Chemical Process, Intermolecular Reactions of the
Olefinic Bond, Geometrical Isomerism, Cyclisation Reactions, Rearrangement
of 1,4 and 1,5 dienes.

Unit-2: Photochemistry of Carbonyl & Aromatic Compounds

50% (15 Hours)
Norrish Type-1 a-Cleavage Reaction, Norrish Type-2 Reaction, Intermolecular
Reactions of Carbonyl Compounds Saturated Cyclic and Acyclic, -y,
unsaturated and a-B,Unsaturated Compounds, Cyclohexaenones,
Intermolecular Cycloaddition Reactions Dimerization and Oxetane Formation,
Isomerization, Additions and Substitutions, Di-t Methane Rearrangement.

Basic Text & Reference Books:

Fundamentals of Photochemistry K.K. Rohatgi-Mukherjee, Wiley Eastern
Essentials of Molecular Photochemistry Agillbertandj Baggott Blackwell Scientific
Molecular Photochemistry N.J Turro W A Benjamin.

Introductory Photochemistry ACox andTCamp McGraw-Hill

Photochemistry, R.P Kundall and A.Gillbert Thomson Nelson

Organic Photochemistry J. Coxon and Balton Cambridge University Press.
Environmental Chemistry H Kaur Pragati 8" Edition 2014 ISBN:978-93-5140-060-8

Vogel’s Textbook of Practical Organic Chemistry, 5™ edition, B. S. Furniss, A. J.
Hannaford, P. W. G. Smith, A. R. Tatchell (Pearson Education)
Comprehensive Practical Organic Chemistry: Preparation and Quantitative analysis,

V.K. Ahluwalia, Renu Aggarrwal (Universities Press)
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M.Sc. Semester-111
Organic Chemistry Practical
CHNN-606-(0) & CHNN-607-(O)

1) Organic Separation:
Separation, Purification and Identification of three Compounds (Trinary
Mixture) 10 grams Organic Mixture by Semi Micro Method- Preparation of
Derivative. (Minimum Five Mixtures should be done).

2) Organic Estimation (Semi Micro Methods):
Estimation of Penicilline

Estimation of Amino acids

Estimation of Sulphadrugs

Estimation of Enol group

TLC of Dyes

Nk wbdb =

Organic Preparation:
Two & Three stage preparation from 4 & 5 grams starting materials (semi
micro method) Minimum five should be done including name reactions.

Basic Text & Reference Books:

1. Vogel’s Textbook of practical organic chemistry, 5th edition, B. S. Furniss,
Al

Hannaford, P. W. G. Smith, A. R. Tatchell (Pearson Education)

2. Comprehensive Practical Organic Chemistry: Qualitative Analysis, V. K.
Ahluwalia, Sunita Dhingra (Universities Press)

3. Organic structures from spectra, 5™ edition, L. D. Field, S. Sternhell, J. R.
Kalman (Wiley: A John Wiley & Sons Ltd publication)

4. Elementary Organic Spectroscopy: Principles and Chemical applications

(revised edition), Y. R. Sharma (S. Chand Publishing)
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Hemchandracharya

North Gujarat University, Patan
M.Sc. (Physical Chemistry) (New Syllabus WEF June:2020)
M.Sc. Semester-II1

Work | Paper No Course | Course Title External | Internal | Credits
Load | Code Subject Marks | Marks
60 Hrs. | CHNN-601-(P) Physical 70 30 4
Chemistry
60 Hrs. | CHNN-602-(P) Physical 70 30 4
Chemistry
60 Hrs. | CHNN-603-(P) Physical 70 30 4
Chemistry
60 Hrs. | CHNN-604-(P) Physical 70 30 4
Chemistry
30 Hrs. | CHNN-605A-(P) | Physical 35 15 2
(SE) Chemistry
30 Hrs. | CHNN-605B-(P) Physical 35 15 2
(SE) Chemistry
90 Hrs. | CHNN-606-(P) Physical 75 | e 3
Practicals Chemistry
90 Hrs. | CHNN-607-(P) Physical 75 | e 3
Practical Chemistry
Total 465 135 24
» Working per semester minimum 90 days (15 weeks).
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M.Sc. SEMESTER-III
Physical Chemistry
CHNN-601(P)
Paper-1
Unit-1 Photo Chemistry 25% (15 Hours)
Basics: Einstein law, laws of Photochemistry (Grothus law, -Draper law,
Bunsen-roscoe’s, law of photochemical equivalence, Plotnikov law), quantum
yield, Deviation from photochemical equivalence, (Reasons of high and low
yield), experimental methods for determination of quantum yield , factors
affecting quantum yield.
Photochemical kinetics: Rate constants of reactive energy states, life times of
reactive energy states, seat of photochemical reactions, Determination of rate
constants of reactions, effect of light intensity on the rate of photochemical
reaction, photo reaction which do not involve chain reaction and reactions
which involve chain reaction.
Photochemical reaction: types and classification of photo chemical reaction,
photooxidation, photo oxygenation, photo fragmentation, photo dissociation,
photo isomerisation and photo reduction,
Environmental photochemistry: photo dissociation of oxygen, photo oxidation
of proteins, formation of smog, thermo Iluminescence, phonophoresis,
photochemical inhibition, photo reduction of dyes by two electron transfer
process.

Unit 2: Adsorption 25% (15 Hours)
Isotherm: Chemical & physical adsorption isotherm, Freundlich, Langmuir and
BET adsorption equation, Gibb’s adsorption isotherm, Temkin adsorption
isotherm.

Experimental Adsorption Measurements: methods for surface area,
Measurement of adsorption isotherm (Experimental), determination Enthalpy
and heat of adsorption

Films: Structure of surface films, Status of monomolecular surface films and
their advantage, Types of insoluble films, Gaseous films and continues film.
Application: Detergency and Adsorption and Homogeneous/ Heterogeneous
catalysis, Adsorption and indicators, adsorption and Water (softening,
deionization, electrical demineralization).
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Unit: 3 Solid state chemistry 25% (15 Hours)
Solid: Type of solids, Difference between crystalline solid and Amorphous
solid, close packing perfect and imperfect crystals, intrinsic and extrinsic
defects, point defects, line and plane defects. Schottky and Frenkel defects,
consequences of stoichiometric defects,

Crystal Growth: Factors affecting the shape of growing crystal, crystal growth
and Techniques of single crystal growth.

Conductorone theory of solids. Super conductors, upper conductors of type I
and II BCS theory of superconductors, Messner’s effect.

Solid state reactions: General principles, experimental procedures, co-
precipitation as a precursor to solid state reaction, kinetics of solid-state
reaction.

Unit: 4 Phase Equilibrium 25% (15 Hours)

Phase, components, degree of freedom, condition for equilibrium between

phases, The Gibb’s phase rule, Derivation of the phase rule, One-component

system, The water system, The carbon dioxide system, The sulphur system,

Some typical solved examples for One-component System, The liquid helium

system, High pressure phase diagrams, The water system, the carbon system,

Two-component system, Type A simple eulectic systems, Thermal analysis:

cooling curves, Lead-silver system, Bismuth-Cadmium System, potassium

iodide-water system, Representation of triangular plot, Partially miscible ternary

liquid system, Experimental methods used for Obtaining triangular, Phase

transition-second order, Exercises.

Books:

1. Fundamentals of Photochemistry, R.K. Rohatgi and Mukherji, Tata
McGraw Hall,

2. Essentials of Photochemistry, A. Gilbert and J. Baggott, Black well

Scientific publishers.

Introductory Photochemistry, A. Cox and T camp, Mac Graw Hill.

Organic Photochemistry, J. Coxon and Hilton, Cambridge University Press.

Physical Chemistry, A.W. Atkin, ELBS

Advanced Physical Chemistry, Gurdeep Raj, Himalayan Publication 1997.

Solid State Chemistry and its Applications, A.R. West, john Wiley &Sons,

New York (1984) - :
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10.

11.
12.

13.
14.
15.

Solid state chemistry , D. K. Chakrabarty, New Age Int. Pub., New
Delhi,(2009)

Atomic Structure & chemical bond, Manas Chandra, Tata McGraw Hill,
(1995)

Treatise on solid state chemistry Vol I, VII, B.N. Haney, Plenum Press,
(1975)

Introduction to solids, L.V. Azaroff, Mc Graw Hill, (1960) S

The Crystal as A Super molecular Entity: Perspectives in Super molecular
Chemistry, G.R. Desiraju, Wiley-VCH (1996)

Advanced physical chemistry by Gurtu n Gurtu

Principle of physical chemistry by Puri Sharma Pathania.

Advanced physical Chemistry By Gurdeep Ra;.
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FalAakM

= eASERT,
{é Faaf 1S lVc. Reqistrar
A Haemchandracharya
l._"..|__~ ‘l...-.....'-_. ﬁ

N mn

(g
I-.




M.Sc. SEMESTER-III
Physical Chemistry
CHNN-602(P)
Paper-1I

Unit 1: 25% (15 Hours)
Reversible Cells: reaction in Reversible cells, Free Energy and heat changes in
reversible cells, Amalgam cells, Activity coefficients from cells with
transference, Quinine- hydroquinone system, Two stage oxidation reduction.
Liquid Junction : Liquid junction potentials of same electrolytes, General
equation of liquid junction potential, Types of boundary, free diffusion junction
, flowing junction , constrained diffusion junction
Electrolytic Conduction: Mechanism of electrolytic conductance (Debye
Huckel Onsager Conductance equation) validity of DHO equation (Aqueous
&non aqueous solution), Deviation of DHO Equation, Debye Falkenhagen
effect and Wien effect,
Migration of ions: Transference number (True, apparent& Abnormal),
Transference numbers in mixture, Factors effecting transference numbers,
Methods for determining transference numbers.

Unit 2: 25% (15 Hours)
Acids and Bases: Types of solvents, Dissociation constant, determination of
dissociation constants of mono and poly basic acids by E.M.F. methods,
colorimetric methods and conductimetric methods,

Effect of solvent on dissociation constant, Determination of ionic product of
water by conductometric method and E.M.F. method.

Amphoteric electrolytes: properties of Dipolar ions, E.M.F methods for
determination of dissociation constant of amino acids, proportion of dipolar
ions, isoelectric point.

Neutralization curves for ampholytes, activity coefficient of ampholytes.

Unit 3: 25% (15 Hours)
Over voltage: Theories of Hydrogen Overvoltage (Bubble formation,
Combination of atoms as slow process, ion Discharge as the process, proton
R\ Ifc. Reqgistrar
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transfer as the slow process), Factors effecting overvoltage, oxygen overvoltage,
hydrogen overvoltage.

Polarisation:  Electrolytic polarisation, Dissolution and decomposition
potentials, metal deposition, concentration polarisation, Decomposition voltage
in aqueous solution, Metal dissolution.

Reversible Oxidation and Reduction: Reversible Oxidation and Reduction
process, nonreversible process, Factor effecting electrolytic reduction and
electrolytic oxidation, Application of electrolytic oxidation and reduction.
Electro Organic Synthesis: complete cell design designer electrodes,
polymerization of anions, Oxidation of Fatty acids, Brown-walker Electro
synthesis.

Unit 4: 25% (15 Hours)
Electrophoresis and electro chromatography: principle, types, instrumentation
and applications, capillary electrophoresis: Basic, Principle, instrumentation &
Application.

Coulometry and amperometry: Basic, instrumentation & Application.
Polarography: Principle, wave equations, instrumentation & Application.
Voltametery (Cyclic Voltametery, Andodic stripping).

Books:

. Modern Electrochemistry, ] OM Bockeris/A.K.N. Reddy, Vol.1 and 2, third
edition, plenum press,1977

. Modern Electrochemistry, J OM Bockeris/A.K.N. Reddy, Vol.1,2 and 3,
second edition, Springer,2008.

. An introduction to electrochemistry, Samuel Glasstone, 10" edition, D. van
Nostrand company, INC.1962

. Erving’s Analytical instrumentation hand book, edited by Jack cazes, Third
edition, instrumental method of chemical analysis, Galen W. Ewing, Fourth
edition, Mac Graw hill 1975.
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M.Sc. SEMESTER-III
Physical Chemistry
CHNN-603(P)
Paper-I11

Unit 1: Introduction to Polymer 25% (15 Hours)
History, Classification on the Basis of Use and Chemical structure and
geometrical structure, degree of Polymerization, Polydispersity, Average
Molecular weight and molecular weight distribution, molecular Forces and
chemical Bonding in Polymers.

Structure and Property relationship in fibres, elastomers and fibres

Naturally occurring polymers (Rubber, Asphaltenes, Shellac, Cellulose, Starch,
Proteins, Nucleic acid, silk, wool)

Synthetic polymers (Buna S, Buna N , Thiokol, Rayon, Polyester Fibres,
Inorganic and partially inorganic polymers)

Unit 2: Physical Properties of Polymers 25% (15 Hours)

Force in polymers: Molecular forces and bonding in polymers
(primary and secondary forces), intermolecular forces and physical properities
(volatility and molecular weight, miscibility and solubility),

Polymer structure and physical property: Crystalline melting point,
properties involving small deformations, properties involving large
deformations,

Glass Transition Temperature: Definition of Glass Transition Temp.
(state of Aggregate & state of phase), Secondary glass transition temp. (state of
Aggregate & state of phase), Secondary glass transition temperature, Factors
effecting Tg, Relation Between Tm & Tg, The WLF equation, Methods for
determination of Glass Transition Temp.

Unit 3: Mechanism and Kinetics of polymerization 25% (15 Hours)
Chain polymerization: Mechanism and Kinetics of Free Radical, Cationic
& Anionic chain Polymerization,
Co-ordination polymerization: Ziegler —Natta Catalyst, Mechanism Of
Ziegler-Natta polymerization (mono-metallic & Bio-metallic), egrly Kinetics

models for Ziegler-Natta cat’@}&st Actlve centre.
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Step Polymerization: Mechanism of step Polymerization, Polyfunctional step
polymerization. Kinetics of Linear polycondensation polymerisation (Acid
catalysed & Noncatalyzed) Ring opening Polymerisation: of cyclic ethers and
cyclic amides.

Unit 4: Polymer Reactions 25% (15 Hours)
Polymer degradation: Types of degradation, photo degradation, Mechanical

degradation, Thermal degradation, oxidation degradation, Hydrolytic

degradation.

Polymer Reactions: Acidolysis, Amino lysis, Addition, Substitution,

Crosslinking and cyclisation Reaction.

Polymer solution: criteria of polymer solubility, conformations in polymer

chains in solution, Entropy and heat of mixing of polymer solutions, phase

equilibrium in polymer solutions.

Books:

1. Polymer chemistry: An introduction by Malcom P. Stevens, Indian edition,
Oxford university press, London, 2011.

2. Introductory polymer chemistry, G.S. Mishra, New Age international LTD.
Publishers, 2008.

3. Text book of polymers science, Fred W. Bill Meyer, a Wiley inter cience,
Canada, New Delhi.1984.

4. Advanced polymer chemistry, manas Chandra, Marcell Dekker, New
York,2000.

5. Speciality polymers, R.W. Dyson, Blackie Academic and professional,
London1998.

6. Polymer science, V.R. Gawarikar, N.S. Viswanathan and J. Sreedhar, Wiley
eastern.

7. Physical and Chemistry of Polymers J.M.G. Owe, Blackie Academic and
professional.

8. Functional monomers and polymers, K. Takemotto, Ontabritte.
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M.Sc. SEMESTER-III
Physical Chemistry
CHNN-604 (P)

Paper-1V
Unit 1: Mass Spectrometry 25% (15 Hours)
Introduction ion production E1, Cl1 FD, ESI and FAB, factors affecting
fragmentation, ion analysis, ion abundance, Mass spectral fragmentation of
organic compounds, common functional groups, molecular ion peak, meta
stable peak. Me Lafferty rearrangement, nitrogen rule, High resolution mass
spectrometry, Examples of mass spectral fragmentation of organic compounds
with respect to their structure Determination.

Unit 2: X-ray Diffraction 25% (15 Hours)
Principle, Theory-X-ray spectral lines, X-ray tube emission, Bragg condition,
Miller Indices, Laue method, Bragg Method, Debye-Scherrer method of X-ray
structural analysis of crystals, index reflections, identification of unit cells from
systematic absences in diffraction pattern, structural of simple lattices, X-ray
intensities, structure factor and its relation to intensity, structure factor and
electron density, chemical analysis using X-ray absorption, X-ray Fluorescence,
chemical analysis, X-ray diffraction, Numerical problems.

Unit 3: The Liquid State & liquid crystals 25% (15 Hours)
The gaseous, liquid and solid state, the vacancy theory of liquid, the free
volume of a liquid, physical properties of liquid, vapour pressure, surface
tension, the Kelvin equation for vapour pressure of a droplet, Excess pressure in
a drop, the Laplace equation and the Young-Laplace equation, surface active
agents, viscosity, effect of temperature on viscosity, the Reynolds number,
Molar refraction, Optical activity, ORD and CD, Structure of Liquids,
Questions. Liquid Crystals, Vapour Pressure — Temperature diagrams,
Thermography, LCDs and the seven segment cell, Nometic,liquid crystals,
cholesteric liquid crystals, Disc shape liquid crystals, Polymorphism in
thermotropic liquid crystals, pressure-induced mesomorphism, Molecular
arrangements in various states of liquid crystal, Questions.

Unit 4: Photo electron & Photo:acoustic spectroscopy ZWEOMS)
I3/ Bpoq s lVc. Reqistrar
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Introduction, principle, Instrumentation and application of following technique,
Photo acoustic spectroscopy(PAS), photo electron spectroscopy, Koopman’s
THEROM,esca Andchemical information obtianded rom it, Augerelectron
Spectroscopy(AES)

Books:
1. Spectroscopic method in Organic chemistry. Forth edition D. M. Williams and
[.Fleming Tata-McGraw Hill, New Delhi, 1990.
2. Organic spectroscopy, Second Edition, W. Kemp, ELBS Macmillan,1987
3. Application of absorption spectroscopy of Organic Compound J. R. Dyer,
Prentice Hall of India, New Delhi, 1984.
4. Spectroscopic identification of Organic Chemistry. Forth Edition R.M.
5. Spectroscopic Methods in Organic Chemistry. Forth Edition D.M. Williams
and 1. Fleming Tata -McGraw Hill, New Delhi,1990.
6. H. Willard, L.L. Merritt, J.A. Dean, F.A. Settle, Instrumental methods of
Analysis, HCBS Publishing new Delhi;2004, 7" Ed.
7. C.N. Banwell and E.M. McCosh, Fundamentals of Molecular Spectroscopy,
Tata —McGraw Hill, New Delhi; 4™ Ed.
8. R.M. Silverstein, F.X. Webster; Spectroscopic identification of Organic
compounds; Wiley-India; 6™ Ed.
9. P.S. Kalsi; Spectroscopy of Organic compound; New Age International; 2Ed.
10. Principle of Physical chemistry. Puri Sharma Pathania.
11.Spectroscopic methods in Organic chemistry4th edition D.M Willaiams an L
Fleming Tata MaGraw Hill, New Delhi 1990.
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M.Sc. SEMESTER-III
Physical Chemistry
CHNN-60S (P)-(A)-SE

Unit 1: 50% (15 Hours)
(A) Atomic Absorption Spectroscopy

Introduction, Principle, Grotrain Diagrams, Detection of Non-metals by Atomic
Absorption  Spectroscopy, Difference Between Atomic  Absorption
Spectroscopy and Flame Emission Spectroscopy, disadvantage of atomic
absorption spectroscopy, Instrumentation, Operation of Atomic Absorption
Spectrometer, Single and Double beam Atomic Absorption Spectrometer,
Detection Limit and Sensitivity.

(B) Flame Photometry

Introduction, Limitation of Flame Photometry, General principle of Flame
Photometry, Instrumentation, Effect of Solvent in Flame Photometry,
Instruments, Application of Flame Photometry, Limitation of Flame
Photometry.

Unit 2: 50% (15 Hours)
(A) Conductometric Measurements

Introduction, Some Important Lows, Definition and Relations, Effect of
dilution, Conductance = Measurements, Application of Conductance
Measurements, Types of Conductometric Titrations, Advantage of
Conductometric Titrations, Disadvantage of Conductometric Titrations.

(B) Measurement of pH

Introduction, Determination of pH, lon selective electrode, Instrumentation,
Application of pH Measurement.

(C) Potentiometric Titration

Introduction, Instrumentation, Types of Potentiometric Titration, Variation in
Potentiometric Titration, Advantage of Potentiometric Titration.

Book:
1. Instrumental Methods of Chemical Analysis by Gurdeep R Chatwal, Sham K
Anand Himalaya Publishing House.

Vv : TP I,
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M.Sc. SEMESTER-III
Physical Chemistry
CHNN-605 (P)-(B)-SE

Unit 1: The Gaseous State (Ideal Gases): 50% (15 Hours)

The Kinetic Molecular Theory of gases, Pressure Of an Ideal Gas, Derivation of
the gas laws, The ideal gas , equation, Kinetic energy and temperature, The
Maxwell distribution Of molecular velocities, The Maxwell distribution Of
molecular energies, Types of molecular velocities, Derivation of expression for
molecular velocities, Expensive and compressibility, collision parameters,
collision diameter, collision cross section, collision number, collision frequency,
Mean free path, Transport Properties, thermal conductivity, Viscosity,
Diffusion, Summary of transport properties in a gas, the degree of freedom of a
gaseous molecules, the principle of equipartition of energy, Contribution to heat
capacity of an ideal gas, The Barometric Formula, Questions and answers.

Unit 2: The Gaseous State (Real Gases) 50% (15 Hours)
Deviation of real gases from ideal behaviour, Explanation of deviation,
Equation of state for real gases, The Vander Waal equation of state, Other
equation of state, The virial equation of state, intra molecular forces, The
Lennard — Jones (6-12) Potential, The second virial coefficient, the critical
phenomena, P-V isotherm of carbon dioxide, The Vander Waal equation and
critical state, Molar Mass and Density of real gas, Liquefaction of gas,
Production of low temperatures by adiabatic demagnetization, Question and
Problems.

Book:
1. Principle of Physical Chemistry ByPuri Sharma Pathania.
2. Advanced physical Chemistry By Gurdeep Raj.
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M.Sc. SEMESTER-III
Physical Chemistry- Practicals
CHNN-606-(P) & CHNN-607-(P)
Section —I (Minimum-05)

1. Determination of molecular radius of molecule of a molecule (organic liquid)
using Refractrometer.

2. Determine Molar refractin of methyl acetate, ethyl acetate, n-hexane & CCly.
Calculate the atomic reflactiion if C, H and CIl atoms.

3. Determine heat of transition and transition temperature for sodium sulphate
decahydrate by thermometric methods.

4. Study the varitation of surface tention of solution of n-propyl alcohol with
concentration and hence determine the limiting cross sectional area of alcohol
molecule.

5. Titration of KI solution against HgCl, solution conductometrically.

6. Study the variation with composition of mixture of

a. Ethanol — Water, b. Methanol- ethylene diamine
Determine whether there is complex compound formation between two layers.

7. Determine the radius of molecule of sucrose by viscosity measurement.

8. Investigate solubility of component system & hence draw a tie line on binodal.

9. Separation of mixture of methylene blue Fluorescein on alumina column.

10.Separation of amino acids/proteins by electrophoresis.

11. Determine the ionzation constant of a weak acid (say Acetic acid) by

conductometry.

12. Determine the strength of weak acid (CH;COOH) by titrating it with a weak

base (NH4,OH) conductometrically.

13. To study the effect of electrolytes on water structure by viscosity method.

Section —II (Minimum-05)

1. To Study the Influence of ionic strength on solubility of CaSQOy,,
2. To Determine the isoelectric point of glycine by pH metric.
3. Determine the standard electrode potential of Ag/Cu/Pb/Zn.
4. Estimate Na' or K* ion by flame photometer.
5. Separation of dyes TLC (any two)
Malachite green Alizarin ;
Crystal violet Methyl-Orange TP,
[3/ Baod it lfc. Reqgistrar
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Cresol Red Congo Red
Fast green Sunset Yellow
Rhodamine B Pela Red

6. Determine velocity constant, order of reaction, energy of activation for
saponification ethyl acetate by sodium hydroxide conduct metrically.

7. Determination of solubility of Lead sulphate/ barium sulphate conduct
metrically,

8. Determination of CMC and A G of sodium dodecyl sulphate conduct
metrically.

9. Polarograpohic determination of Pb*, Cd**, or Cu*" ions.

10.Fluorimetric determination of Al**, Cd*", Ca*" or Zn*

11. To determine the Normality and Dissociation Constant of the given acid by
Potentiometry.

12. To determine the equilibrium constant for the reaction between Ag" and NH;
by Potentiometry.

Section —III (Minimum-05)
Investigation the reaction between iodine and acetone.
. Study Kinetics between potassium persulphate and potassium iodinde by
differential method.

3. To determine the solubility of Calcium in Presence of different concentration
of KCI/HCL

4. Investigation the complex ion formation between Fe(Ill) and thiocynate ion by
job’s method using spectrophotometer and find out (i) free energy (ii) stability
constant

5. Determine the composition of the following binary mixtures by using
spectrophotometer or Colorimeter following Additives rules (any Two)
a)COCl,, 2H,0 + NiCl,, 6H,0, b)Crystal violet + Aurine ¢)K,Cr,07+ KMnO4

6. Determine the concentration of Fe (III) solution by titration with EDTA
spectrophossstometrically.

7. Spectrophotometric determination of lead on Leaves using solvent extraction.

8. Determination inorganic phosphorus in human wurine or serum
specrophotometrically.

9. Spectrophotometric titration of copper and Bismuth mixture by EDTA.

10.Construct the phase diagram for three component system (chloroform-
aceticacid-Water).

11.To determine the concentration and dissociation constant of a given di-basic
acid by pH metric titration.

12. To determine the acidic and basic ‘dissociation constant of a ng@' acid
and its isoelectric point by‘pﬁ njetry i
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General Information of Semester 11l & IV
Syllabus According To CBCS Pattern

1. The medium of instruction, question papers as well as answers in

examinations will be English only.

2. Passing standard: 40% as per the revised rules and regulation of

Hemchandracharya North Gujarat University, Patan (ACA/AXS/744/2018, Date

27/4/2018).

3. Viva voice will be pertaining to practicals.

4. The degree will be awarded in M.Sc. (Chemistry) in specialized branch. The

curriculum will be common for semester-111 & IV for all branches.

5. The result sheet of all semesters will contain the name of elective papers

selected by the candidate. The grade and the credit secured.

6. A maximum of 10% students passing second semester may be allowed for

dissertation at the 4™ semester. Such students will be exempted from practical as

well as via of forth semester. In lieu of that the dissertation of candidate will be

assessed with 100 marks of dissertation and 50 marks of the viva of dissertation.
If the number of students willing to opt dissertation exceeds 10% dissertation

will be given on the basis of merit of combined marks of first and second

semester. The dissertation will be allotted to the students in the beginning of

third semester by head of the department / P.G. Center.

7. Intake of students every centre 40 (Organic branch) 25 for Inorganic &

Physical branch, University Department.55 (Inorganic, Organic and Physical

branches).

8. For semester III & IV

(A) The internal evaluation for total 120 marks will be done as per the

continuous evaluation process as under.

Marks
a) Weekly test of theory (minimum§) 56
b) Internal Practical examination (once a semester) 20
¢) Students seminar (once a semester) 14
d) Problem Solving / New Practical 06
e) Book review(In students own handwriting ,Separate book for all)
07
f) Project work assessment (separate for all) 07
g) Quiz/Questionnaire 10
Total =120
(B) SE Paper Internal Evaluation 15
£ g l= 135
9. A batch of chemistry Preit'::ﬂ"éa]{v\:ﬂl icor}.sist of 20 students per .f‘-[:-:e.ag}.%];ﬂrar
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10. For semester III the papers, CHNN-601-(1), CHNN-602-(1), CHNN-603-(1),
CHNN-604-(I), are core compulsory. Furthermore, students will have to choice
any one of CHNN-605A-(I), or CHNN-605B-(I), Practicals CHNN-606-(I), &
CHNN-607-(I).

11. For semester IV, the papers, CHNN-701-(I), CHNN-702-(I), CHNN-703-
(I), and CHNN-704-(I), are core compulsory. In addition, the students will
have to choice any one of CHNN-705A-(I), or CHNN-705B-(I), Practicals
CHNN-706-(I), & CHNN-707-(D).

12. For all the semesters, the total marks will be given out of 600. The
cumulative grade will be per university rules.

Note: During the preparation of this curriculum, samples are taken for
consideration of the followings:

Model curriculum of U.G.C

Concept of continuous evaluation

CGPA(Cumulative Grade Point Average Credit)

. CBCS(Choice Based Credit System)

Semester approach

Revised rules and regulation of Hemchandracharya North Gujarat
University, Patan.

G. NET(NATIONAL ELIGIBILITY TEST) curriculum

clCECNON- 2

13. As per recent directive from university, all the 4 credit as well as 2 credit
courses will have internal marks as indicated in the table.

14. For university examination for each batch, maximum-30 students.

15. The mark distribution of 150 marks of practical will be as under from —
(CHNN-606-(I), + CHNN-607-(1),M.Sc. SEM-III & CHNN-706-(I), + CHNN-
707-(1),M.Sc. SEM- IV.
SECTION -1 : 40 Marks
SECTION —1I : 40 Marks
SECTION -1II: 40 Marks
Viva: 30 Marks

Total: 150 Marks ........ (Two full days)

4 Morth Gujarat University
PATAN
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Inorganic
Chemistry
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Hemchandrcharya

North Gujarat University Patan
M.Sc. (Inorganic Chemistry) (WEF June:2020)

Semester-1V

Work Paper No. Subject External | Internal | Credit
Load Marks Marks
60 Hrs. | CHNN-701-(I) Inorganic 70 30 4
Chemistry
Paper-1
60 Hrs. | CHNN-702- (I) Inorganic 70 30 4
Chemistry
Paper-11
60 Hrs. | CHNN-703- (I) Corrosion Or 70 30 4
Co-ordination
Chemistry
60 Hrs. | CHNN-704- () Applications 70 30 4
of Inorganic
Chemistry in
Industries
30 Hrs. | CHNN-705A- (I) | Fundamentals 35 15 2
and Safety in
Chemistry Lab
30 Hrs. | CHNN-705B- (I) | Bioinorganic 35 15 2
Chemistry
90 Hrs. | CHNN-706- (I) Practical- | 75 | e-——e-- 3
90 Hrs. | CHNN-707- (I) Practical- II 75 | - 3
Total 465 135 24
» Working per semester minimum 90 days (15 weeks).
F PP,
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M.Sc. Semester-1V
Inorganic Chemistry Paper-I

(Spectroscopy)
CHNN-701-(T)

Unit:-1 Mass Spectroscopy 25% (15 Hrs)
Principles & Applications to Inorganic chemistry

Unit:-2 Electron Spectroscopy 25% (15 Hrs)
EXAFS, ESCA, Auger Electron Spectroscopy

Unit:-3 Luminescence Spectroscopy 25% (15 Hrs)
STM, AFM
-Luminescence Spectroscopy
Principles and Applications to Inorganic Chemistry.

Unit:-4 Inorganic photo Chemistry: 25% (15 Hrs)

Introduction Photo Physical and Photochemical Laws & Kinetics, Photo
Physical & Chemical Processes of Transition Metal Complexes. Photo isomerization
of complexes.

Reference Books:

1. Spectroscopic Identification of Organic Compounds by R. M. Silverstein and F. X.
Webster, 6 edition, John Wiley & Sons.

2. Introduction to Spectroscopy by D. L. Pavia, G. M. Lampman and G. S. Kriz, 3rd
edition, Thomson Brooks/Cole.

3. Spectroscopic Methods in Organic Chemistry by D. H. Williams and 1. Fleming,
4thedition, Mcgraw—Hill Book Company.

4. Organic Spectroscopy by William Kemp, 3" edition, Palgrave.

5. Organic Spectroscopy—Principles and Applications by Jag Mohan, 2nd edition,
Narosa Publishing House.

Ifc. Reqgistrar
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M.Sc. Semester-1V
Inorganic Chemistry Paper-I11
(Polymers)
CHNN-702-(I)

Unit:- 1 Inorganic Polymers: 25% (15 Hrs)

Borazine or Borazole, substituted Borazines, boron nitride, silicones, poly
Phosphonitrilic Chloride, Poly ortho Phosphoric acids. Boro phosphate
glasses, Nitride of sulphur, Thiazyl halides, imides of sulphur.

Unit:-2 Co —ordination Polymers: 25% (15 Hrs)

Nature & reactions yielding co-ordination polymers Various use of Inorganic
Polymers.

Unit:-3 Stereo chemistry of unusual co-ordination number. 25% (15 Hrs)

Definition,stoichiometry,stereo chemistry,establishment of structure by IR
Spectra, Bonding and electronic structure.

Unit:-4 Molecular Polyhedra: 25% (15 Hrs)

Boron Hydrides &Higher boranes, three center bonds, basic assumptions, three
center orbitals in known structures the equation of balance, topological theory
its applications.

Books:
1. Polymer chemistry: An introduction by Malcom P. Stevens, Indian edition, Oxford
university press, London, 2011.
2. Introductory polymer chemistry, G.S. Mishra, New Age international LTD. Publishers,
2008.
3. Text book of polymers science, Fred W. Bill Meyer, a Wiley inter cience, Canada, New
Delhi.1984.
Advanced polymer chemistry, manas Chandra, Marcell Dekker, New York,2000.
Speciality polymers, R.W. Dyson, Blackie Academic and professional, London1998.
Polymer science, V.R. Gawarikar, N.S. Viswanathan and J. Sreedhar, Wiley eastern.
Physical and Chemistry of Polymers J.M.G. Owe, Blackie Academic and professional.
Functional monomers and polymers; K, Takemotto, Ontabritte
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M.Sc. Semester-1V
Inorganic Chemistry Paper-I11
(Co-ordination Chemistry)

CHNN-703-(I)

Unit:- 1 Methods of Coordination Compounds 25% (15 Hrs)
Methods of Studying Coordination Compounds:
Molar Conductivities, Cyclic Voltammetry, X-ray Crystalography.

Unit:-2 Magneto Chemistry: 25% (15 Hrs)
Introduction Origin of para-magnetism, Derivation o Van Vleck’s
equation, Calculation of magnetic susceptibility considering effect of spin-
orbit coupling and magnetic fields as sequential perturbation.
Ferromagnetism and Anti Ferromagnetism, Anti ferromagnetic exchange
pathways, direct metal-metal interaction. Super Exchange Model, Magnetic
susceptibility of binuclear Complexes.

Unit:-3 Complex Equilibrium: 25% (15 Hrs)
Introduction, Computation of Stability constants from equilibrium data. Basic
Principles, Mathematical functions and their melationships. Method of
Computing stability constants. Half-integral n-values, correction term Method,
Graphical methods. Numerical methods Experimental Determination of

Composition and Stability, Solvent extraction. lon exchange and Polarographic
Methods.

Unit:-4 Applications of Coordination Compounds 25% (15 Hrs)
Applications of coordination compounds in various fields.

Reference Books:

1. Advance Coordination Chemistry 1st Edition (English, Paperback, Shukla P R)
Edition: 1st Edition, 2012 ISBN: 9789350515839, 9350515830

2. Inorganic Chemistry 3rd Edition 2008 by Donald A Tarr and Gary Miessler.

3. UGC Advanced Inorganic Chemistry (English, Paperback, Keemti lal, S.K.
Agarwal) ISBN: 9789386306289, 938630628X
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M.Sc. Semester-IV
Inorganic Chemistry Paper-I11
(Corrosion)
CHNN-703-(I)

Unit:- 1 Factors affecting on the corrosion of Iron Steel: 25% (15 Hrs)

Aqueous environment, Effect of dissolved oxygen, Temperature, pH, salts
metallurgical factors, varities of Iron Steel, composition, heat treatment.

Unit:-2 Inhibitors and Passivstors: 25% (15 Hrs)

Theories of Passivity, Mechanism of Passivation, Application of Passivators.
Packing inhibitors, Slushing compounds, vapor phase inhibitors.

Unit:-3 Cathodic and Anodic protection: 25% (15 Hrs)
Theory of Cathodic Protection, Methods of Cathodic and Anodic Protection.
Unit:-4 Corrosion Resistance: 25% (15 Hrs)

a. Coatings for corrosion resistance:
Methods of application, classification, Inorganic and Organic coatings.

b. Alloying for corrosion resistance:
Stainless steel, Monel metal, Incelel, Hastalloy.

Reference Books:

1. Handbook of Industrial Chemistry, Vol.1 by K.H.Davis, F.S.Berner, CBS
Publishers,Bangalore.

Comprehensive Coordination Chemistry, Chapter 57, 58.

Insight into Speciality Inorganic Chemicals, Chapter 15, by David Thompson, The
Royal Society of Chemistry, 1995.

New Trends in Green Chemistry, 2nd Edition by V.K.Ahluwalia and M.Kidwai,
Anamaya Publishers, 2007.

Pietero Pedeferri Corrosion Science and Engineering Springer ISBN:
9783030073800
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M.Sc. Semester-1V
Inorganic Chemistry Paper-IV
(Applications Of Inorganic Chemistry IN Industries)
CHNN-704-(I)

Unit-1 :Pigments 25% (15 Hrs.)

Introduction; Pigments in Foods-Naturally Occurring Plant-and Animal-
Pigments; Synthetic Food Pigments Such as Sunset Yellow, Allura Red, etc;
Pigments in Plants-raw materials for paints; Physical Properties of the Pigments
in paints; Brief descriptions of the manufacturing process and use of commonly
used pigments such as White Lead, Zinc Oxide, Titanium dioxide, etc.

Unit-2 Electrochemical Applications 25% (15 Hrs.)

Introduction; Brief discussion on classical electro deposition of metals;
Advancement in the electrochemical industry-modification of electrode surface,
Brief discussion with respect to preparations and properties of surface modified
Electrodes such as nafion modified electrodes, pvp modified electrodes, etc;
Applications of surface modified electrodes such as Electro catalysis, ion
selective electrodes, etc.

Unit-3 Corrosion Inhibitors 25% (15 Hrs.)

Introduction, Types of corrosion Principles of Corrosion Inhibitors, Corrosion
as an Electrochemical Process, Practical aspects of Corrosion Inhibition Anion
inhibitor properties in neutral electrolytes, some application of corrosion
inhibitors (cooling water circulation-ince through and open systems, engine
radiation & cooling systems, central heating system, refrigeration plants and
high chloride systems, water for steam raising, corrosion inhibitors for paint
coating)

Unit-4 Waste and Waste Water Technology 25% (15 Hrs.)
Water processing, Operation of Waterworks, Wastewater flows and
Characteristics, Wastewater Collection Systems, Wastewater processing,
Operation of Wastewater Systems, Advanced wastewater treatment, Waste
reuse

Reference Books
1. Handbook oflndustrial Chemlstry,Vol 1 by K.H.Davis,F.S.Berner,CBS

Publishers,Banglore. TP o
2.Comprehensive Coordlnamdﬁ Chcmlstry,Chapter 57,58. o
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3.nsight into Speciality Inorganic Chemistry,Chapter 15,by David
Thompson,The Royal Society of

Chemistry,1995.
4New Trends in Green Chemistry,2 Edition by V.K.Ahluwalia and
M.Kidwai,Anamaya Publishers,2007.

5. Water and Wastewater Technolo gy,4th edition by Mark J.Hameer and Mark
J.Hammer Jr.,Eastern
Economy Edition.
6. Wastewater engineering by Calf and Eddy.
7. Wastewater treatment for pollution control by Arceivala.
8. Manual on sewage & sewage treatment,Ministry of Works, Delhi.
9. Principles of water quality control by T.H.Y. Tebbut.
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M.Sc. Semester-1V
Inorganic Chemistry Paper-V
(Fundamentals & Safety In Chemistry Laboratory)
CHNN-705(A)- (D)

Unit-1 Complex Equilibria 50% (15 Hrs.)

Types of Complex Equilibria in Solution and Equilibrium Constants: Basic
Principles, Mathematical functions and their interrelationship. Statistical
Considerations. Factors affecting the stability constants of metal complexes.
Mixed ligand complexes.

Experimental methods for the determination of stability constants

Ion Exchange Methods, Polarography Methods. Solubility methods and least
square method for computing stability constant.

Unit-2 Safety in chemistry laboratories 50% (15 Hrs)

Good laboratory Practices: Elements of Good Laboratory Practices; Standard
operating Procedures; Quality Assurance, Handling of Hazardous Materials,
Toxic Materials(Various types of toxins and their effects on
humans),Explosives and Inflammable Materials, Types of fire extinguishers,
Bioactive materials, Recycling and Waste Disposal, Management in Chemical
Laboratories. Legal provisions regarding Chemical Laboratories, Environment
Protection Act, 1986

Reference Books:

1.Structure and Bonding,Vols. 1&6,Springer-Verlag.

2.Inorganic Chemistry by Phillips and Williams,Oxford.

3.Non-stoichiometric Compounds by L.Mandelcorn,Academic Press.
4.Inorganic Chemistry by K.F.Purcell and J.C.Kotz,Half-Saunders International
Editions.

5.Boron Hydrides by William N.Lipscomb,Benjamin.Inc.
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M.Sc. Semester-1V
Inorganic Chemistry Paper-V

(Bioinorganic Chemistry)
CHNN-705(B)- (I)

Unit-1 BIOINORGANIC CHEMISTRY-I 50% (15 Hrs.)

The elements of living systems; The biological roles of metal ions. Calcium
Biochemistry, Iron biochemistry, Nonmetals biochemistry Enzymes exploiting
Acid Catalysis: Carbonic Anhydrase, Carboxy Peptidases.

Unit-2 Bioinorganic Chemistry-II 50% (15 Hrs.)

Redox Catalysis; Iron Sulphur Proteins and Non-Heme Iron, Cytochromes of
the Electron transport chain,Cytochromes P-450 enzymes, Coenzyme B;, Blue
Copper proteins Metals in medicine: Antibiotic and related compounds, Chelate
therapy, Inhibition and Poisoning, Metal Complexes as Probes of Nucleic
Acids.

Reference Books
1.Elements of Bioinorganic Chemistry,G.N Mukherjee and Arbindas.
2. Bioinorganic Chemistry, G.R.Chatwal and A.K.Bhagi.
3.Principles of Bioinorganic Chemistry, S.J.Lippard and J.M.Berst
4. Bioinorganic Chemistry,Bertini,H.B.Gray and S.J.Lippard.
5.Inorganic Chemistry, Shriver and Atkins.
6. Inorganic Chemistry,James E.huheey, Ellen A Keiter and Richard L Keiter.
7.Bio-inorganic ~ Chemistry,R.W.Hay-R.W.Hay,Ellis Horwood  Limited
Publishers chichester 1984
8.Metal ions in Biological Systems Ed by H.sigel Vol I to XIX,Marcel Dekker,
Basel .
9.Principles of Bio Inorganic Chemistry, S.J.Lippard and J.M. Ber University
Science Books 1994
10.Facets of coordination chemistry Ed by B.V.Agarwala & K.N.Munshi World
Scientific, Singapore,

NJ,London
11.Bioinorganic Chemistry, Bertini, Gray, Lippard & Valentin Viva books pvt
Ltd (1998)
12.Biolnorganic Chemistry an introduction, J.A.Cowan, Wiley-VCH
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M.Sc. Semester-1V
Inorganic Chemistry Paper-V

(Practicals)
CHNN-706-(I) & CHNN-706-(I)

. Ore and Alloy analysis (at Least six)
. Preparation of complexes and their analysis (any four)

. Preparation of sodium cobaltinitrite and estimation of cobalt.

. Preparation of potassium trioxalato chromite and estimation of Chromium.

. Preparation of potassium tri-oxalato-aluminate and estimation of
Aluminium.

. Preparation of N,N bis(salicylaldehyde) ethylene diamine and its Cu
complex and estimation of Cu.

. Preparation of N,N bis(salicylaldehyde) ethylene diamine and its Co
complex and estimation of Co.

. Preparation of N,N bis(salicylaldehyde) ethylene diamine and its Ni complex
and estimation of Ni.

3. Spectrophotometric Determination:
a. Determination of Iron spectrophotometrically by 1,10 phenanthrolin method.

To determine the amount of Ir
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Hemchandracharya

North Gujarat University Patan
M.Sc. (Organic Chemistry) (WEF June: 2020)

M.Sc. Semester-1V

Work | Paper No | Subject Course Title | External | Internal | Credits
Load | Course Code Marks | Marks
60 | CHNN-701-(O) |Natural &  Stereo 70 30 4
Hrs. Chemistry
60 | CHNN-702-(O) | Industrial Organic 70 30 4
Hrs. Chemistry
60 | CHNN-703-(O) | Synthetic Drugs 70 30 4
Hrs.
60 | CHNN-704-(0) | Selected Topic In 70 30 4
Hrs. Chemistry
30 | CHNN-705A- Disconnection 35 15 2
Hrs. | (O) Approach
30 | CHNN-705B-(0O) | Chemical Toxicology 35 15 2
Hrs. & Solid Waste
90 | CHNN-706(0) A | Organic Chemistry 75 | - 3
Hrs. | Practicals
90 | CHNN-706(0) B | Organic Chemistry 75 | - 3
Hrs. | Practicals
Total 465 135 24
» Working per semester minimum 90 days (15 weeks).
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M.Sc. Semester-IV
Chemistry Paper-I
Natural & Stereo Chemistry
CHNN-701-(O)

Unitl: Purine & Nucleic Acid: 25% (15 Hours)

Purine & Nucleic Acid: Chemistry of Uric acid, Adenine, Caffeine, Structure
of Nucleotides, Nucleosides, DNA, RNA and Conformations, Protein Synthesis,
Prebiotic Chemistry.

Unit 2: Carbohydrates: 25% (15 Hours)
Types of Naturally Occurring Sugars, Dexoy Sugars, Amino Sugar, General
Method of Structure and Ring Size Determination with Reference to Starch and
Cellulose, Photosynthesis of Carbohydrates.

Unit 3: Steroids: 25% (15 Hours)

General Biosynthesis Studies of Steroids, Chemistry of Ergosterol and
Lanosterol

Androgens: Oestrone, Oestriol and Oestradiol

Gestogens: Progesterone Adreno Cortical Hormones: Cortisone, Diosgenine and
its Utility in Hormone Synthesis, Transformation in Steroids Molecules.

Unit4: Conformational Analysis: 25% (15 Hours)

Conformation of Monocyclic System:

Cyclo Propane: Cyclopropanel,2 Dicarboxillic Acid, 2-OH Methyl Cyclo
Propane Dicarboxillic acid,

Cyclo Hexane:1,3 Ditertiary Butyl Cyclohexane, 4-OH Cyclo Hexane
Carboxylic Acid, Cyclohexane 1,2 di Carboxylic Acid.

Cyclo Hexanone: 2-Br Cyclo Hexanone, 2-Br 4,4-dimethyl Cyclo Hexanone,
Cyclo Hexanol, Hexa-Chloro Cyclo Hexane, Conformation of Di substituted
Cyclohexaenones,

Bridge ring system: Bicyclic(1,1,1) pentane and Bicyclo (2,1,1) hexane,
Bicyclo (2,2,1) Heptane and Bieyclo (2,2,2) Octane. §

Fused Ring System : Per }}I;i ro Anthracene and Per Hydro Ph?féa}rﬁ}géﬁlstrar
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Basic Text & Reference Books:

[

. Natural Products by O.P. Agarwal, Vol. 1 & 2

Organic Chemistry of Natural Products by G.R. Chatwal, Vol. 1 & 2

3. NMR Spectroscopy : Basic Principles, Concepts and Applications in
Chemistry , 3" edition by Harald Gunther

4. Spectroscopic Identification of Organic Compounds, R. M. Silverstein
and F. X. Webster, 6™ edition (John Wiley & Sons)

5. Introduction to Spectroscopy, D. L. Pavia, G. M. Lampman and G. S.
Kriz, 3rd edition (Thomson Brooks/Cole)

6. Spectroscolgic Methods in Organic Chemistry, D. H. Williams and I.
Fleming, 4" edition (Mcgraw — Hill Book Company)

7. Organic Spectroscopy, William Kemp, 3" edition (Palgrave)

8. Organic Spectroscopy — Principles and Applications, Jag Mohan, 2nd
edition (Narosa Publishing House)

9. Spectroscopy of Organic Compounds, P. S. Kalsi, 5™ edition (New Age
International Publishers)

10.Stereochemistry: Conformation and Mechanism, By P.S. Kalsi, 6
edition, New Age International (P) Ltd., Publishers (2005).

11.Stereochemistry and Mechanism through solved problems, By P.S. Kalsi,
Wiley Eastern Ltd. (1994).

12.Stereochemistry of organic compounds, By D. Nasipuri, 2" Edition, New
Age

13.International (P) Itd., Publishers (1994).

14.Stereochemistry of Carbon Compounds, By E.L. Eliel, Tata McGraw-Hill
Pub. Co. Ltd. (1962).

15.0rganic Chemistry, By J. Clayden, N. Greeves, S. Warren and P.
Wothers, Oxford Uni. Press, N.Y. (2001).

16.Elementary Organic Spectroscopy: Principles and Chemical Applications

(revised edition), Y. R. Sharma (S. Chand Publishing)

g
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M.Sc. Semester-IV
Organic Chemistry Paper-II
Industrial Organic Chemistry
CHNN-702-(0)
Unit 1: Synthetic Industries Based On Petroleum: 25% (15 Hours)

Coal, Petroleum, Natural Gas, Organic Chemicals from Coal Distillation,
Refining of Crude Oil FCR Industrial Fuels, C;, C,, C;, C4 and Aromatic
Chemicals. Textile Fibers Classification, Manufacture of Important Polyamide,
Poly Ester Fibers.

Unit 2: Paints & Varnish, Explosive 25% (15 Hours)

Paint: Industries Paint and Varnish Classification of Paints, Manufacture of
Paints. Methods of Applying Paints.

Varnish: Raw Materials Manufacture of Varnishes, Types of Varnishes.
Explosives: Propellants and Toxic Chemical Agents.

Types of Explosives, Characteristics of Explosive, Industrial Explosives,
propellants, Rocket and Missiles, Propellants for Rocket, Miscellaneous
Industrial Explosives Uses, Pyrotechnics, Military Explosives, Incendiaries,
Toxic Chemical Agents (Weapons).

Unit 3: Industrial Polymers 25% (15 Hours)

Introduction of Polyethylene’s, Manufacture of Polyethylene, Low and High
Density Polyethylene co-oplymers of Ethylene and Application.

Monomers, Dacron, Orlon, Bakelite, Nylone 6,6 Teflon Polymer Reactions,
Hydrogenation, Addition and Substitution Aldehyde and ketonic Group
Reactions. Cyclisation, Cross linkage Reaction.

Resins: Introduction & Preparation of Resins, Mechanism Type of Resin,
Application

Acrylic Polymer

1) Poly acrylate and Poly methylated acrylate,

2) Poly Methyl Methacrylate

3) Poly Acrylonitrile

Vv : TP I,

15/ {'JJ'_-,L-.', : lVc. Reqistrar

1."'{- Fimgs /s Haemchandracharya
AN ST North Gujarat University
N T PATAN




Unit 4: Selected Small Scale Industries: 25% (15 Hours)

Safety Matches, Agarbatties, Naphthalene balls, Candles, Shoe Polish, Gum
paste, Pen Ink, Removal of Stains, Phenol disinfectant Soaps, Detergents.

Basic Text & Reference Books:

1. Industrial Chemistry by B.K. Sharma
2. Shereve’s Chemical Process Industries by George T. Austin
3. Industrial Organic Chemistry by Klaus Weissemann
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M.Sc. Semester-IV
Organic Chemistry Paper-III

Synthetic Drugs

CHNN-703(0)
Unit 1: Chemotherapeutic Drugs 25% (15 Hours)
Antimalarial Agents: Chemotherapy of Malaria, Malaria Parasite and it’s cycle,
4-aminoquinolines, 8-aminoquinolines, 9-aminoacridines, Di-amino
pyrimidine’s, Antimoebic Drugs, Anti-viral drugs and Anti-Cancer drugs

Unit 2: CNS Drugs or Psychopharmacological Agents:  25% (15 Hours)
Antipsychotics, Antidepressant, Antianxiety, Hallucinogenic Drugs, Anti
Convulsants, Hypnotics & Sedative, Anti Parkinsonism Drugs,

Unit 3: Cardiac & Diuretics Drugs: 25% (15 Hours)
Drugs acting on the Cardiovascular, Hypertensive Drugs, Haematopoeic and
Renal Systems Cardiac drugs, diuretics.

Unit 4: Miscellaneous Drugs: 25% (15 Hours)
Anti-diabetic Dugs (Hypoglycemic Drugs) & Anti-Bacterial, Antituberrcular
and Antileprotic Drugs, Antifungal Drugs

Basic Text & Reference Books:

Medicinal Chemistry by Ashutosh Kar
Medicinal Chemistry by G. R. Chatwal
Medicinal Chemistry by D. Shriram
Synthetic Organic Chemistry O P Agarwal
Synthetic Drug J J Trivedi & K A Thakar
Synthetic Drug by Anamik Shah
Medicinal Chemistry by

IR ol
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M.Sc. Semester-1V
Organic Chemistry Paper IV
Selected Topic In Chemistry
CHNN-704
Unit-1: Molecular Rearrangements-1 25% (15 Hours)

Rearrangement to electron deficient atoms,

(A) Rearrangement to electron deficient carbon
(1) Pinacol Pinacol rearrangement
(2) Wangermeerwin rearrangement
(3) Wolf rearrangement

(B) Rearrange to Electron Deficient Nitrogen
(4) Hofmann rearrangement
(5) Curtius rearrangement
(6) Beckmann rearrangement

(C) Rearrangement to Electron Deficient Oxygen
(7) Baeyervilliger Reaction,
(8) Dakin Reaction

Unit-2 Molecular Rearrangements-2 25% (15 Hours)

(A) Rearrangement to electron deficient carbon

Stevens rearrangement, Witting rearrangement, Favorskii rearrangement

(B) Aromatic Rearrangement

Hofmann Martius rearrangement, Claisen rearrangement, Cope rearrangement
Benzidine rearrangement, Fries rearrangement

Unit-3 Organo Metallic Compounds 25% (15 Hours)
Organo Magnesium Compounds, Organo Aluminum Compounds, Organo
Cadmium Compounds, Organo Silicon Compounds, Organo Lithium
Compounds,

Unit-4 Name Reactions 25% (15 Hours)

Cannizaro Reaction, Dieckman Reaction, Fischer Indole Reaction, Leuckart
Reaction, Reformastky Reaction, Witting reaction, Pechmann Reaction,
Dilesalder Reaction, Wolfkishner Reduction, Friedel-Crafts Reaction,
Reimertiemann Reaction,

Vv : TP I,
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Basic Text & Reference Books:

1. Organic Chemistry Reaction and Reagents O. P. Agarwal

2. Organic Chemistry by J. Clayden, N. Greeves and S. Warren, 2™ edition,
Oxford University Press, UK.

3. Modern Methods of Organic Synthesis; W. Carruthers and . Coldham, 4™

edition, Cambridge University Press, UK.

4. Name Reaction for Functional Group Transformation, E. J. Corey and Jie

Jack Lie, John Wiley and Sons, New Jersey.

5. Name Reactions, Jie Jack Lie, 4™ edition, Springer, New York.

6. Selected Organic Synthesis, lan Fleming, John Wiley & Sons, New Jersey.
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M.Sc. Semester-IV
Organic Chemistry Paper-V
Disconnection Approach
CHNN-70S (A)
Subject Elective

Unit-1: Disconnection Approach 50% (15 Hours)
Introduction and definition of disconnection, Synthon, Sytnhetic equivalents,
Disconnection Approach, Functional Group Inter Conversion, used in
disconnection. The importance of order of events in organic synthesis, One and
two C-X group disconnection, and Synthesis of Amine, Reversal of Polarity.

Unit-2: Protecting Groups & Reactions: 50% (15 Hours)
Protection of organic functional groups, Protecting Reagents and Removal of
Protecting. Protection of Amine, Alcohol, Carbonyl and Carboxylic Acid
Groups. Suzuki Reaction, Smith Reaction, Sharpless Epoxidation Reaction,
Heck Reaction Micheal addition and Robinson Annulation.

Basic Text & Reference Books:-

1. Designing Organic Synthesis — A Programmed Introduction to the Synthon
Approach, Stuart Warren, John Wiley & Sons (1994).

2. Organic Synthesis: The disconnection approach, Stuart Warren, John Wiley
& Sons (1994).

3. Selected Organic Synthesis, lan Fleming, John Wiley & Sons (1977).

4. Organic Chemistry, 2™ edition by Jonathan Clayden, Nick Greeves & Stuart
Warren, Oxford University Press.

5. Modern Methods of Organic Synthesis, 4™ edition by W. Carruthers & Iain
Coldham, Cambridge University Press.

6. Modern Organic Synthesis: An introduction by George S. Zweifel & Michael
H.

Nantz, W. H. Freeman & Company.

7.Greene’s Protective Groups in Organic Synthesis, 4th edition, by P. G. M.
Wauts and T.W. Greene, Willey Interscience.

8. Organic Chemistry by J. Clayden, N. Greeves and S. Warren, 2" edition,
Oxford University Press, UK.

9. Modern Methods of Organic Synthesis; W. Carruthers and 1. Coldham, 4t
edition, Cambridge University Press, UK.

10. Name Reactions, Jie Jack Lie, 4™ edition, Springer, New York.

Vv : TP I,
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M.Sc. Semester-1V
Organic Chemistry Paper-VI
Organic Chemical Toxicity & Solid Waste Management
CHNN-705 (B)
(Subject Elective)

Unit-1: Chemical Toxicology 50% (15 Hours)

Toxic Chemicals in the Environment, Impact of Toxic Chemical on Enzymes,
Biochemical Effects of Cadmium, Lead, Arsenic and Mercury, Minamata
Epidemic in Japan, Biological Methylation , Amplification of Mercury in food
Chain, Biochemical Effects of Ozone, PAN, Cyanide and Methyl Isocyanate,
Biochemical Effects of Pesticides and Carcinogens, Solution to Environmental
Problems, Preventive Environmental Managements, Industrial Ecosystem and
Better Industrial Process, Kalundborg Industrial Ecosystem.

Unit-2: Solid Waste Management, Treatment & Recycle 50% (15 Hours)

Classification of Solid Waste, Objective of Solid Waste Management,
Characteristics of Solid Waste, Municipal Solid Waste Treatment, Automatic
System of Composting, Vermi Composting, Sanitary Land Fill, Incineration,
Auto Thermal Incineration of dewatered sludge, industrial solid waste
treatment, High Temperature Incineration, Pyrolysis and Vitrification, Solid
waste management by biotechnology, Biomedical Waste and its treatment,
Recycling, Recovery, and Reuse of Paper, Glass and Plastics, Recovery of
Metal Ions, and Waste Oil.

Basic Text & Reference Books:

1. Environmental Chemistry H Kaur Pragati 8" Edition 2014 ISBN:978-93-
5140-060-8

Vv : TP I,
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M.Sc. Semester-IV
Organic Chemistry Practicals
CHNN-706 (O) & CHNN-707 (O)

1) Organic Separation:
Separation, purification and Identification of three compounds (Trinary
Mixture) 10 grams organic mixture by semi micro method- preparation
of derivative. (Minimum Five mixtures should be done).

2) Organic Estimation (Semi micro Methods):
Estimation of Isoniazid

Estimation of Ibuprofen

Estimation of Paracetamol by hydrolysis
Estimation of Diazepam by non aqueous titration
TLC of Drugs

3) Organic Preparation:
Two & Three stage preparation from 4 & 5 grams starting materials semi
micro method (Minimum five should be done) including name reactions.

Spectroscopic Problems: Identification of Organic Compound by either spectral
data or actual spectra (Combined UV-Visible, Mass, IR, 'HNMR,"C NMR).

Basic Text & Reference Books:

1.Vogel’s Textbook of Practical Organic Chemistry, 5t edition, B. S. Furniss,
A. J.Hannaford, P. W. G. Smith, A. R. Tatchell (Pearson Education)

2. Comprehensive practical organic chemistry: Qualitative analysis, V. K.
Ahluwalia, Sunita Dhingra (Universities Press)

3. Organic Structures from Spectra, 5™ edition, L. D. Field, S. Sternhell, J. R.
Kalman (Wiley: A John Wiley & Sons Ltd publication)

4. Elementary Organic Spectroscopy: Principles and Chemical Applications
(revised edition), Y. R. Sharma (S. Chand Publishing)

Vv : TP I,
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Hemchandracharya
North Gujarat University Patan
M.Sc. (Physical Chemistry) (New Syllabus WEF June: 2020)
M.Sc Semester-1V

Work Paper No Subject External Internal Credits
Load Marks Marks
60 | CHNN-701-(P) | Physical 70 30 4
Hrs. Chemistry
60 | CHNN-702-(P) | Physical 70 30 4
Hrs. Chemistry
60 | CHNN-703-(P) | Physical 70 30 4
Hrs. Chemistry
60 | CHNN-704-(P) | Physical 70 30 4
Hrs. Chemistry
30 | CHNN-705A-(P) | Physical 35 15 2
Hrs. Chemistry
30 | CHNN-705B-(P) | Physical 35 15 2
Hrs. Chemistry
90 | CHNN-706-(P) | Physical 75 | —ee-- 3
Hrs. | Practicals Chemistry
90 | CHNN-707-(P) | Physical 75 ] e 3
Hrs. | Practicals Chemistry
Total 465 135 24

» Working per semester minimum 90 days (15 weeks).
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M.Sc. Semester -1V
Physical Chemistry
CHNN-701(P)
Paper-1

Unit:-1 Photo Chemistry-2 25% (15 Hours)
Basics: Nature and importance of singlet and triplet oxygen, Photochemical
equivalence and photo stationary states (with examples), consequence of light
absorption (Jablonski diagram, radiative, non-radiative and chemical reactions,
Frank codon principle, Anti stroke behaviour.

Florescence: Theory of Florescence, Relation between Florescence intensity and
concentration,

Quenching of Florescence, Kinetics of Quenching of Florescence (Photo
peroxidation reaction),

Factors affecting Quenching of florescence, Difference between fluorescence,
Phosphorescence and Chemiluminescence.

Mechanism of Reaction: Ene reactions, Cycloaddition reactions, Reduction
reaction, Radiolysis of water photo conductivity, CO; reduction

Energy conversion and storage: Photo sensitizers, Transition metal complex,
Metal complex sensitizers, reaction sensitized by Mercury, Chlorine, Excimers
and Exciplexes.

Unit:-2 The Colloidal State 25% (15 Hours)
Colloidal systems:

Classification of colloids: Liophobic and Liophilic sols.

Preparation of hydrophobic colloidal solutions: despertion methods and
condensation methods

Purification of colloidal solutions:

Properties of colloidal systems: (1) Electrical properties: Charge on colloidal
particles, the electrical

double layer, DLVO theory of the stability of liophobic colloids, coagulation of
colloidal solutions

(2) Electro kinetic properties: Electrophoresis and electroosmosis

Determination of size of colloidal particles

Surfactants (Surface-active agents)

Hydrophile- Lipophile balance (HLB) (1) Micelle formation: Th% mass_action

model and the phase separat"mh model “shape and structure of mi€efles, ellar
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aggregation numbers, the critical micelle concentration (CLC), factors affecting
CMC in aqueous media, thermodynamic approach to CMC, thermodynamics of
Micellization, Micelle concentration range (MTR) or Kraft point

Solubilisation: Location of solubalizates in micelles, the phase rule of
solubilisation, Emulsification by surfactants: Macro emulsions, factors
determining stability of emulsions, microemulsions

Theories of Emulsions: (1) Qualitative theories Bancroft rule (2) Quantitive
theories, The selections of surfactants as emulsifying agents, Gels and their
preparations, Importance and applications of colloids.

Unit:-3 Chemical Kinematics 25% (15 Hours)
Theories of reaction rates: Kinetic theory of collision, Rate theory of based on
statistical mechanics, early dynamical theories and CTST

Unimolecular reactions: Perrin, Lindmann-Christiansen, Hisnhel wood, RRK,
RRRM and Slater,

Conventional transition state theory

Chain reactions: Features and kinetics of chain reaction, autooxidation, kinetics
of branched chain

reactions, explosion limits, a kinetic isotope effect (primary and secondary)
Reactions in solutions: Theory of absolute reaction rate, applicable to reaction
in solution (Ideal and real solution), Linear free energy relationship and
Hammett equation, Deviation from Hammett equation. Significance of and p
Examples: kinetics of organic decomposition of CH;CHO, butane, reaction
between H, and O,.

Unit 4:- Spectroscopy 25% (15 Hours)
UV-visible: principle, instrumentation, determination of pK value of indicator,
and instability constant, qualitative and quantitative analysis.

Raman Spectroscopy: Raman effect, difference from IR and fluorescence,
nature of spectra, selection rule, basic instrumentation and applications.

Atomic absorption spectroscopy: Basic principle, advantages over flame
emission spectroscopy, basic instrumentation and applications

Emission spectroscopy: Basic principle, radiative and non-radiative decay,
internal conversion, basic instrumentation and applications.

Books:-
(1) Fundamentals of photochemistry, R.K. Rohatgi and Mukherji, Tata McGraw
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(2) Essentials of photochemistry, A. Gilbert and J. Baggott, Black well
scientific publishers

(3) Introductory Photochemistry, A. Cox and T camp, McGraw Hall

(4) Organic photochemistry, J. Coxon and B. Hilton, Cambridge university
press

(5) Essentials of nuclear chemistry, Hari Jeevan Arnikar, New Age international
(1995)

(6) Nuclear and radiochemistry (3" edition), Gerhart Friedlander, Joseph W.
Kennedy, Edward

S. Macias and Julian Malcolm Miller, John Willey and Sons publications

(7) Modern Nuclear Chemistry, Walter D. Loveland, David J. Morrissey and
Glenn T. Seaborg, John Willey and sons publications

(8) Handbook of nuclear chemistry (2™ edition): VOL.1: Basics of nuclear
science; VOL.2: elements and isotopes formation, transformation, distribution,
edited by Attila Vertis, Sandor Nagy, Zoltan Klencsar, Rezso Gyorgy Lovas,
Frank Rosch, Springer publications.

(9) Principle of Physical Chemistry by Puri Sharma Pathania

(10) Chemical Kinetics, Keith J. Laidler, McGraw Hill

(11) Modern spectroscopy, J.M. Hollas, McGraw Hill

(12) Basic principles of spectroscopy, H. Chang, McGraw Hill

(13) Spectroscopy methods of organic chemistry, D.H. Williams and I. Fleming,
tata McGraw Hill

(14) Spectroscopy, P.S. Kalsi, Pragati Prakashan, 1998.

(15) Advanced physical Chemistry By Gurdeep Ra;.
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M.Sc. Semester -1V
Physical Chemistry
CHNN-702(P)
Paper-II
Unit:-1 Solvation and Solvent Effects: 25% (15 Hours)

Qualitative  understanding of solvent-solute effects on reactivity.
Thermodynamic measure of solvation. Effects of solvation on reaction rates and
equilibria.

Various empirical indexes of solvation based on physical properties, solvent
sensitive reaction rates, spectroscopic properties and scales of specific salvation,
use of salvation scales in mechanistic studies. Solvent effects from the curve
crossing model.

Electrochemistry of material science: Corrosion of ultrapure material, cathodic
reaction in corrosion, thermodynamics and stability of metals, uses and abuses
of Poubaix diagram, corrosion and Evans diagram, methods of studying
corrosion, types of corrosion, inhibition of corrosion, passivation and
depassivation. Corrosion of iron in presence and absence of oxygen.

Unit:-2 Ionic liquids: 25% (15 Hours)

Definition, features of ionic liquids, models of ionic liquids (lattice-oriented
models and gas-oriented models), solvent properties of fused nonmetallic
oxides, fused oxide system in metallurgy.

Protons in solution: conditions of proton solvation, heat of hydration of proton,
proton transport (abnormal mobility of proton, conduction by chain reaction,
quantum mechanical proton jumps), proton mobility in ice.

Electrochemical energy conversion and storage: Electrochemical generator
(Hydrogen oxygen cell, hydrocarbon air cells, natural gas co air cells, dissolved
fuel air cells), quantities of electricity storage (storage density, energy density
and power), electricity storage using alkali metals and non-aqueous solutions.

Unit:-3 Electro Kinetic Phenomena: 25% (15 Hours)

Electroosmosis, streaming potential, electrophoresis, determination of Zeta
potentials, Zeta potentials, influence of ions on electro kinetic phenomena,

electrophoretic mobility and*};ﬁiind hydrogen ion. D2z,
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Quantum aspects of charge transfer: quantum aspects of charge transfer reaction
or electrode solution interface, mechanics of electron, penetration of electrons in
to classically forbidden regions, probability of electron tunneling through
barriers, tunneling condition and proton transfer curve, de-elections, reaction. A
symmetry factor B.

Bio electro chemistry: electrical conduction in biological cells (electronic,
protonic), electrochemical mechanism in neurons, interfacial electron transport
in biological systems, conduction and electron transport in biological systems.

Unit:-4 Solutions of Non-Electrolytes: 25% (15 Hours)
Solutions of liquids in liquids, Raoult’s law, Vapor pressures of ideal solutions

Activity of component in an ideal solution, Chemical potentials of ideal and
non-ideal solutions, Gibbs-Duhem-Margules equation, Temperature dependence
of vapor pressure of solution, Thermodynamics of ideal solutions, Free energy
change of mixing for an ideal solution, Volume change and enthalpy change of
mixing for an ideal solution, Entropy change of mixing for an ideal solution

Pressures of non-ideal solutions, Pressure composition and boiling point

Composition curves of completely miscible binary solutions, Fractional
distillation of binary liquid solutions, Azeotropic mixtures, Lever rule and
fractional distillation, Distillation of immiscible liquids, Solubility of partially
miscible liquids, UCST and LCST, Phenol-water system, Aniline-hexane
system

Triethylamine-water system, Nicotine-water system, Solutions of gases in
liquids, Factors influencing solubility of a gas, Henry’s law, Henry’s law and
Raoult’s law Questions and problems

Books:

(1) Modern Electrochemistry, ] OM Bockeris / A.K.N. Reddy, vol. 1 and 2, third edition,
plenum press,1977
(2) Modern Electrochemistry, J] OM Bockeris / A.K.N. Reddy, vol. 1,2 and 3, second
edition, springer, 2008
(3) An introduction to electrochemistry, Samuel Glasstone, 10™ edition, D. van Nostrand
company, INC 1962
(4) Evings analytical instrumentation handbook, edited by Jack Cazes, third edition,
Instrumental methods of chermcal analysis, Galen W. Ewing, fourth M hﬁ
Graw hill 1975 I =
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M.Sc. Semester -1V
Physical Chemistry
CHNN-703(P)
Paper-I11
Unit:-1; Structure of Polymers 25% (15 Hours)

Chemical structure and properties of polymers: Mechanical properties,
Thermal stability, flammability and flame resistance, chemical resistance,
degradability, electrical conductivity, Optical properties.

Copolymerization: Nomenclature of Co-Polymers with examples
(Unspecified, Statistical, Alternate, Ideal, Random, Block and Graft) Kinetics of
free Radical copolymerization, Binary co-polymerization equation,
Composition of copolymers, Reactivity Ratios, Q-¢ scheme. Polymer blends,
some common copolymers (Ethylene copolymers, styrene copolymers, vinyl
chloride copolymers)

Unit:-2: Synthesis of Polymers and Molecular Weight determination

25% (15 Hours)
Methods of Synthesis: Bulk polymerization, precipitation, Emulsion
polymerization, Suspension polymerization, Interfacial polymerization,

-Methods for determination of average molecular weight of polymer:
Colligative Property measurement, Light scattering methods, dilute solution
viscometry, ultra-centrifugation, mass spectrometry, refractive index
measurements.

-Weight Distribution Methods: Gel permission chromatography, fractional
solution, fractional precipitation, gradient elution, TLC.

Unit :- 3; Polymer Morphology and Processing 25% (15 Hours)

Crystallinity in polymer: Degree of crystallinity, determination of crystallinity,
morphology of crystalline polymer (Lamellae, Spherulites, Helix)

-Rheology of polymers: Hook’s equation, Newton equation, Maxwell, Voigt
model, Burger Model, Deformation behaviour of materials, relaxation and
retardation.

-Polymer processing: Compounding, Casting, Moulding, Foaming, Rein
forcing, Fibre spinning, .~ o e
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Unit :- 4; Characterisation, Analysis and Testing of Polymers

25% (15 Hours)
Chemical Analysis, -Spectroscopic Analysis (IR, Raman, NMR, ESR, UV
visible, fluorescence), -X-Ray Diffraction Analysis, -Thermal Analysis (TGA,
TMA, DSC, DTA), -Physical Testing (Mechanical Properties, Thermal
Properties, Optical properties, Electrical Properties)

Books:

1. Polymer chemistry: An introduction By Malcom P. Stevens, Indian edition,
3" edition, oxford university press, London, 2011

2. Introductory polymer chemistry, G.S. Mishra, New age international LTD.
Publishers, 2008

3. Textbook of polymer science, Fred W. Bill Meyer, a Wiley inter cience,
Canada, New Delhi, 1984

4. Advanced polymer chemistry, Manas Chandra, Marcell Dekker, New Y ork,
2000

5. Speciality polymers, R.W. Dyson, Blackie Academic and professional,
London, 1998

6. Polymer science, V.R. Gawarikar, N.S. Viswanathan and J. Sreedhar, Wiley
Eastern

7. Physics and chemistry of polymers, J.M.G. Cowe, Blackie Academic and
professional

8. Functional monomers and polymers, K. Takemotto, Ontabritte, Introduction
Of polymers, R.J. Yuan and P.A .Lovell, 2" edition, nelso thrones LTD,
2002.
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M.Sc. Semester -1V
Physical Chemistry
CHNN-704(P)
Paper-1V
Unit 1: Chemistry of Nanomaterial’s 25% (15 Hours)

Classification and nomenclature of nanomaterials: Nanosized metals and alloys,
semiconductors, Organic semiconductors, Carbon materials; Zero-, One, Two
and Three dimensional nanostructures-Quantum dots, Quantum wells, Quantum
rods, Quantum wires, Quantum rings; Synthesis of nanomaterials (Nucleation
and growth of nano systems; self-assembly, mechanical Milling, Chemical
reduction and oxidation, Hydrothermal, Micelles, Sol-Gel processes, photolysis,
radiolysis) Designing of advanced integrated nano-composites, fundamental
properties (Size effects on structure and morphology of free or supported nano
particles, size and confinement effects), applications of nano materials.

Unit 2: Green Chemistry 25% (15 Hours)

Need for Green Chemistry, Goals of green chemistry, Limitations/obstacles in
pursuit of the goals of green chemistry, green chemistry in sustainable
development. Twelve principles of green chemistry with their explanation and
examples; designing a green synthesis using these principles, immobilized
solvents and ionic liquids; energy requirements for reactions like use of
microwaves, ultrasonic energy; green synthesis of adipic acid, catechol,
ibuprofen, paracetamol, BHT. Microwave assisted reactions in water (Hofmann
elimination, Hydrolysis of benzyl chloride, Benzamide), Ultrasound assisted
reactions in water (Esterification, saponification, substation reactions,
alkylation, oxidation, reduction)

Unit 3: Nuclear Chemistry-1 25% (15 Hours)
Introduction. Atomic structure, Isotopes, [somers, Isobars, Isotones.

Nuclear reaction, Nuclear stability, Mass spectrograph, Thomson’s parabola
method, Aston’s Dempster’s, Bainbridge Neir’s Nuclear reactions
classifications, Q-values equation and calculations, Cross-sections and its
determination, High energy reactions, Direct nuclear reactions, Photo nuclear
reactions, Thermo nuclear reactions, Nuclear radio activity: a,B,Y rays, Decay
schemes, Group dlsplaceme;nfdt_‘glles, Mechanism of radioactive dMGER-
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NUTTALS RULE, Rate of nuclear disintegration, Radioactive equilibrium and
its types, Cyclotron, Synchrotron, Linear accelerator.

Unit 4: Nuclear Chemistry-2 25% (15 Hours)

Methods of artificial disintegration, Nuclear fission and nuclear fusion, Atomic
bomb, Hydrogen bomb, Nuclear Models: Shell Model (periodicity, properties,
magic number nuclear configuration), liquid drop model and semi empirical
equation, fermi gas model, collective model.

Synthesis of radio isotopes of Na and C

Application of Radio isotopes: Chemical investigations, age determination,
Medicinal applications, analytical applications and industrial applications.

Books:

1. Klabunde K.J.(Ed.), “Nanoscale materials in chemistry *, John Wiley &sons
Inc. 2001

2. Nalwa, H.S.(Ed.), “Encyclopedia of nanoscience and nanotechnology’ 2004

Sergeev, G.B. Nano chemistry, Elsevier, B.V. 2010

4. Schmid, G. (Ed.) “Nanoparticles”, Wiley-VCH Verlag GmbH & co. KgaA.
2004

5. Rao, C.N.R., Muller, A. and Cheentham, A.K(Eds), “Chemistry of
nanomaterials” , Wiley-VCH, 2005 NSC

6. V.K. Ahluwalia & M.R. Kidwai: New trends in Green chemistry,
Anamalaya publications (2005)

7. Advanced physical Chemistry By Gurdeep Raj.

Principle of Physical Chemistry by Puri Sharma Pathania

9. Nuclear Chemistry By C .V Shekar
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M.Sc. Semester -1V
Physical Chemistry (S.E)
CHN-705(A)-P
Paper-V

Unit: 1: 50% (15 Hours)
(A) High performance (Pressure) liquid Chromatography

Introduction, Principle, Instrumentation, Apparatus and Materials,

Column efficiency and selectivity, Comparison of High-performance

liquid chromatography and Gas Liquid chromatography, Applications,

HPLC adsorption Chromatography, HPLC partition chromatography

(B) Adsorption Chromatography

Introduction, Theory, Adsorbents, Solvents, Procedure, Differences
between Adsorption and gas liquid chromatography, Limitations,
Applications of Adsorption chromatography

Unit:2 50% (15 Hours)

(A) Column Chromatography

Introduction, Principle, Experimental details, Theory of development
Column efficiency, Factors affecting column efficiency, Applications of
Column chromatography

(B) Gel Chromatography or Gel Permeation Chromatography

Introduction, Principle, Materials, Gel preparation, Column packing and
detectors, Applications, Advantage of Gel chromatography

(C) Ion Exchange Chromatography

Introduction, Definition, Principle, Cation exchangers, Anion
exchangers, Regeneration, Ion exchange Column used in
chromatographic separations, Selections of suitable systems, Ion
exchange capacity, lon exchange techniques, Application of ion
exchangers

Book:

1. Instrumental Methods of Chemical Analysis by Gurdeep R Chatwal,

Sham K Anand Himalaya Publishing House.
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M.Sc. Semester -1V
Physical Chemistry (S.E)
CHNN-705(B)
Paper-V
Unit:1 Infrared Absorption Spectroscopy 50% (15 Hours)

Introduction, The range of infrared radiation, Nomenclature of infrared
spectra, Theory of Infrared Absorption spectroscopy or requirements for
infrared radiation absorption, Mathematical theory of IR Absorption
spectroscopy, Linear molecules, Symmetric top molecules, Asymmetric
Molecules, Instrumentation, Single beam and double beam
spectrophotometers, Modes of vibrations of atoms in polyatomic
molecule, Factors which influence Vibrational Frequencies, Selection
rules, Positions and intensity of bands, Intensity of Absorption bands,
Units of measurements, Applications of infrared spectroscopy to organic
compounds, Applications of infrared spectroscopy to inorganic
complexes, Miscellanecous Examples, Attenuated total reflectance,
Nondispersive infrared, Photothermal beam deflection spectroscopy
(PBDS), Application of Infrared spectroscopy to quantitative analysis,
Limitations of Infrared spectroscopy

Unit:2 50% (15 Hours)

(A) Raman spectroscopy
Introduction, Principle, Characteristic properties of Raman lines,
Differences between Raman spectra and Infrared spectra, Mechanism of
Raman effect, Instrumentation, Intensity of Raman peaks, Applications of
Raman spectroscopy, Short type questions

(B) Visible Spectrophotometry and colorimetry
Introduction, Theory of Spectrophotometry and colorimetry, Deviations
from Beer’s law, Instrumentation, Obtaining and Interpreting data,
Applications of colorimetry and spectrophotometry, Molar compositions
of complexes, Spectrophotometric titrations

(C) Ultraviolet spectroscopy
Introduction, Origin and theory of ultraviolet spectra, Types of transitions
of Inorganic molecules, Types of transitions of organic molecules, The
shape of UV absorption curves, Transition probability

Books:
1. Principle of Physical Chemistry-by Puri Sharma Pathania.
2. Advanced physical Chemistry, By Gurdeep Raj. 7 aad
3. Atomic and Molecular specta by Raj Kumar. Vc. Registrar
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M.Sc. Semester -1V
Physical Chemistry Practicals
CHNN-706-(P) & CHNN-707-(P)

Section-1 Minimum 04

1. Determine effect of CI” Br or I ions on alkaline hydrolytic constant of n-
butyl acetate conductometrically

2. Determination of mixture of acids and relative strength of weak acids in
mixture conductometrycally

3. Determination of CMC and 4 G of sodium dodecyl sulphate
conductometrically

4. Investigate effect of substitution of chloride ions on rate constant of
inversion of cane sugar by using mono, di and trichloro acetic acid as
catalyst (Polarimetry)

5. Study the adsorption of acetic acid or oxalic acid from aqueous solution
by activated charcoal. Examine validity of Freundlich and Langmuir’s
adsorption isotherm

6. Verity law of refraction of mixtures (Glycerol and water) using Abbe’s
refractometer.

7. Determine the heat capacity of the colorimeter and concentration of
unknown solution of benzoin acid by measuring heat changes during
dilution.

8. Gas chromatographic analysis of tertiary mixture of Pantene, Hexane and
Heptane

9. Estimation of insecticides in water using HPLC.

10.To determine the amount of riboflavin in given B-complex tablet by
Fluorimetry.

11. To study the complexation of Ni*? with EDTA by conduct metrically.

12. To determine the Amount of aspirin content in a given Tablet by conduct
metrically.

13. To determine the dissociation constant (Ka) of weak organic acid
[Benzoic Acid] by conduct metrically.

Section-2 Minimum 05

1. Determine mol. Wt. of polymer by viscosity measurement/turbidity
measurement.

2. Investigate autocatalytic reaction between oxalic acid and potassium
permanganate.

3. Separation by TLC. e rrA,
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Phenyl butazene
Aspirin
Phenazone

Caffeine
Phenacetin
Paracetamol

9.

Glycine Glutamic Acid

Determination of AG, AH and A4S of silver benzoate by solubility product
method.

Determine partial molar volume by intercept using density measurement.
Study the variation solubility of calcium hydroxide in presence of sodium
hydroxide and hence determine the solubility product of calcium
hydroxide at room temperature.

Determine adiabatic compressibility and intermolecular free length for
interaction between DMSO and acetone for binary mixtures.

Determine ultrasound velocity for addition of NH4Cl solution in water
and acetone binary mixture at room temperature.

Study the kinetics of oxidation of propanol using an oxidant.

10.To determine the capacity of anions/cation exchange resin by column

11.

12.

13.

method.

To determine the standard electrode potential of silver/ copper/ lead
electrode.

Potentiometric titration of halide-mixture of KCI+KBr+KI against given
std. AgNO; Solution

To determine rate constant and order of reaction between acetone and
iodine catalysed by mineral acid.

Section-3 Minimum 05

. Study effect of ionic strength on activity coefficient and mean activity

coefficient of silver ion in 0.01 M silver nitrate solution by potentiometer.
Determine solubility of Ag,CrO4 potentiometer.

. Discuss the primary salt effect in a reaction between K,S,05 and KI.

To study the complex formation between Fe (III) and salicylic acid and
find instability constant and free energy change by spectrophotometer.

. Determine partial molar volume by intercept using density measurement.

To estimate the amount of D-glucose in given solution calorimetrically.
Determine the dissociation constant of indicator (Methyl red/O-
nitrophenol/Phenolphthalein) by spectrophotometer.

Simultaneous spectrophotometric determination of Cr™®, Mn"".
Ultraviolet spectrophotometric determination of Aspirin, Phenacetin & in
APC table using solvent extraction.

Ifc. Reqgistrar
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10.Determine the heat of solution of a solid compound (CaCl, MgCl, or
synthesized/ Schiff’s base)and also lattice energy of CaCl, using Bron-
Haber cycle.

11. To study the effect of electrolytes on water structure by viscosity method.

12. To determine the molar refraction and refractive index of a given salt.

13. To study the variation of refractive index with composition of mixture of
carbon tetra chloride and ethyl acetate.

14. To determine parachor/density/ refractive index of binary solutions.

¢ 5/ Faa 15 lfc. Registrar
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Proposed Details of Course pattern and scheme of examination

Sem. Course Interaction Duration Marks Credit
(hrs/week) of Exam(hrs) Internal External Total

Sem.-I Core Paper-1 4 2.30 30 70 100 4
Core Paper-II 4 2.30 30 70 100 4
Core Paper-IIT 4 2.30 30 70 100 4
Core paper-IV 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-I 2 2.00 15 35 50 2
Practical (Based on core paper-1 & II, Il & IV) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24

Sem.-II Core Paper-V 4 2.30 30 70 100 4
Core paper-VI 4 2.30 30 70 100 4
Core paper-VII 4 2.30 30 70 100 4
Core Paper-VIII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-II 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10 (5X2 days) - 150 150 6
V&VILVI&VII)
Total 24 135 465 600 24

Sem.-III Core Paper-IX 4 2.30 30 70 100 4
Core paper-X 4 2.30 30 70 100 4
Core paper-XI 4 2.30 30 70 100 4
Core paper-XII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-III 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10(5X2days) - 150 150 6
IX & X, XI & XII)
Total 24 135 465 600 24

Sem.-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Core Paper-XVI 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-IV 2 2.00 15 35 50 2
Practical (Based on core paper-) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24

OR

Sem-IV Core Paper-XIIT 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Minor Dissertation 12 10 (5X2 days) - 300 300 12
Total 24 90 510 600 24

OR

Sem-IV Major Dissertation 24 15 (5X3 days) - 600 600 24

Total 24 600 600 24
i -
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Programme: M. Sc. BOTANY (CBCS)
Syllabus with effective from: June-2021

M. Sc. Botany
Semester I I I v
Biology and . .
Diversity-I (Virus Biology and Biology and
. ’ Diversity-I1 Diversity-IIT Plant
Core Paper-1 | Bacteria, Algae and .
(4Credits) Fungi) (Bryophytes, and (Gymnosp.erms and Biotechnology
And Plant Patholo Pteridophytes) Fossils) (BOC-401)
(BOC-101) gy (BOC-201) (BOC-301)
. Ethnobotany,
Core Paper-II Plant Taxonomy Plant Developm.ent Molecular Biology Mushrooms and
(4Credits) (BOC-102) and Reproduction of Plants Mycorrhiza
(BOC-202) (BOC-302) (BOC-402)
Biochemistry, Plant Resources
Core Paper-III Cell Biology Biophysics and Plant Ecology Utilization and
(4Credits) (BOC-103) Instrumentation (BOC-303) Conservation
(BOC-203) (BOC-403)
Research
methodology, i
Core Paper-1V | Genetics & Evolution Biostatistics egPR Plant Physiology Horticulture a nd
4Credits) (BOC-104) LY (BOC-304) Plant Breeding
( and Biosafety (BOC-404)
(BOC-204)
rl}:fﬁ;t(:}:)zge; Plant Tissue Culture %ﬂ:;i?gﬁg;gf Bioinstrumentation
Elective-I (BOE-101) BOE-201) (BOE-301) (BOE-401)
(2 Credits) . . Conservation and
(Any One) Envll;i(())lll;nental ‘E; ‘;2; f{::;gi;l;ﬁ ¢ Herbal Medicine Restoration
(BOE-102) (BOE-202) BOE-302) Ecology
(BOE-402)
Photobiology,
s . Bioinformatics . . Molecular
Biodiversity Biostatistics . .
(BOE-203) Microbiology and
(BOE-103) (BOE-303) Synthetic Biology
(BOE-403)
Core Practical - I BOP-101 BOP-201 BOP-301 BOP-401
On the basis of On the basis of On the basis of On the basis of

(2 Credits)

BOC-101 & 102

BOC-201&202

BOC-301 & 302

BOC-401 & 402

Core Practical-II
(2 Credits)

BOP-102
On the basis of
BOC-103 & 104

BOP-202
On the basis of
BOC-203 & 204

BOP-302
On the basis of
BOC- 303 & 304

BOP-402
On the basis of
BOC-403 & 404

OR

BOC-401, 402, 403
&
Minor Dissertation

OR

Major Dissertation

Iifc. Reqgistrar
Hemchandracharya
Marth Gujarat University
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Detailed Course Pattern for Each Semester

M. Sc. Part-1: Semester - 1

N f| E . Teachi
ame ot txam Ext. | Int. | Total | "8 Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-1 Core-1 2:30 70 30 100 4 4
Paper-2 Core-II 2:30 70 30 100 4 4
Paper-3 Core-III 2:30 70 30 100 4 4
Paper-4 Core-1V 2:30 70 30 100 4 4
Practical: Paper-1
(Based on Core-1 & II) Pract. -1 5:00 75 - 75 4 3
Practical: Paper-2
Pract -11 5:00 75 - 75 4 3
(Based on Core-TII & IV) |
Elective Course
(Any One) Disciplinary / Ele 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-1: Semester — I1
f| E . Teachi
Name o Xalfl Ext. Int. Total CACMIE | Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-5 Core-V 2:30 70 30 100 4 4
Paper-6 Core-VI 2:30 70 30 100 4 4
Paper-7 Core-VII 2:30 70 30 100 4 4
Paper-8 Core-VIII]  2:30 70 30 100 4 4
Practical: Paper-1
Pract-II1 5:00 75 --- 75 4 3
(Based on Core-V & VI) rac
Practical: Paper-2
Pract-1V : 7 --- 7 4
(Based on Core-VII & VIII) rac >:00 > > 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
Vs B ccoaad
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M. Sc. Part-2: Semester — I11
Name of Exalf" Ext. Int. Total Teaching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-9 Core-I1X 2:30 70 30 100 4 4
Paper-10 Core-X 2:30 70 30 100 4 4
Paper-11 Core-XI 2:30 70 30 100 4 4
Paper-12 Core-XII 2:30 70 30 100 4 4
Practical: Paper-1 )
(Based on Core - IX & X) Pract-V 5:00 75 - 75 4 3
Practical: Paper-2 )
(Based on Core - XI & XII) Pract-V1 >:00 7> o 7> 4 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-2: Semester -1V
Course Name Exam. Ext. Int. Total | Teaching | Credit
of the | Duration | Marks | Marks | Marks | Hours/ | Point
Course | (Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XI1V 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Paper-16 Core-XVI 2:30 70 30 100 4 4
Practical: Paper-1 Pract-VII 5:00 75 - 75 4 3
(Based on Core - XIII & XIV)
Practical: Paper-2 Pract-VIII 5:00 75 --- 75 4 3
(Based on Core - XV & XVI)
Elective Course (Any One) Ele- 2:00 35 15 50 2 2
Disciplinary / Interdisciplinary
Total 465 135 600 26 24
OR
E . Teachi
Course Name of Du::glon Ext. Int. Total :Iicu:sljg Credit
the Course Marks | Marks | Marks Point
(Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Minor Dissertation - 10 300 - 300 12 12
(5 X 2 Days)
Total - 510 90 600 24 24
OR
Course Name of Exam. Ext. Int. Total | Teaching | Credit
the Course Duration Marks | Marks | Marks | Hours/ Point
. (Hours) Week
Major Dissertation —m L 600 - 24 24
I A 3@2:-«;.
IS B {5 X 3-Days)
LI___ ¥ 3 ,J:"" = 1 T !!{:. Hﬂ'}ijtﬁﬂf
Total Bl 7 | 9 | remindMidchatda | 2
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General format / design of core course
Question paper style / Pattern for Semester end examination

The semester- end examination question paper shall have following format:

Question paper will be set in the view of the / in accordance with the entire Syllabus and preferably

covering each unit of the Syllabi.

Question-1(From Unit - 1)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 2 (From Unit - 2)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 3 (From Unit - 3)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 4 (From Unit - 4)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Oy |
¥

18 marks
08 marks
07 marks
03 marks

17 marks
08 marks
06 marks
03 marks

18 marks
08 marks
07 marks
03 marks

17 marks
08 marks
06 marks
03 marks
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General format / design of Elective course
Question paper style / Pattern for Semester end examination

The semester — end examination question paper shall have following format

Question paper will be set in the view of the / in accordance with the entire Syllabus and

preferably covering each unit of the Syllabi

Question- 1 (From Unit - 1) 14 marks
(A) Answer the following —Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 2 (From Unit - 2) 14 marks
(A) Answer the following — Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 3 (From Unit -1 & 2) 07 marks

Answer the following — Very short answer question (Seven out of ten)
(Unit wise five questions)

In One word, Fill in the gap, Objective type questions.

..-".._'.-F'-.I:. : g .M
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M. Sc. BOTANY SEMESTER - 1

CORE PAPERS

BOC-101 Biology and Diversity — I (Virus, Bacteria, Algae and Fungi) and Plant Pathology
BOC-102 Plant Taxonomy

BOC-103 Cell Biology

BOC-104  Genetics and Evolution

PRACTICAL PAPERS
BOP-101 Practical Based on Topics Covered in BOC — 101 & BOC - 102
BOP-102 Practical Based on Topics Covered in BOC — 103 & BOC - 104

ELECTIVE PAPERS

Choice-based: Student should select any one course from the following
BOE-101 Bio-fertilizer Technology

BOE-102 Environmental Biology

BOE-103 Biodiversity

Jé E:J".L i . E Ifc. Reqistrar
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BOC-101
Biology and Diversity - I
(Virus, Bacteria, Algae, Fungi) and Plant Pathology
(Credit-4)

Unit-I: Virus and Bacteria

Virus: General Characters and Types of Virus (On the basis of Genome), Ultra structure of
Virons (Symmetry: Helical and Complex).

Economic Importance of Virus.

Bacteria: General Characters and classification of Bacteria (Based on Flagella), Nutrition
and Reproduction in Bacteria, Ultra structure of Bacteria.

Cyanobacteria: Salient features.

Economic Importance of Bacteria.

Unit - II: Phycology (Algae)

Algae: General Characters and Classification of Algae by Smith.

Thallus organization in Algae.

Reproduction in Algae.

Salient features of Chlorophyta, Charophyta, Phacophyta and Rhodophyta.
Economic Importance of Algae: Algal blooms, Algal biofertilizer, Algae in Industry.

Unit-III: Mycology (Fungi)

General Characters and Classification of Fungi by Ainsworth.

Cellular Organization (Unicellular and Multicellular), Nutrition in fungi.

Reproduction in Fungi, Heterothallism.

General account of Zygomycotina, Ascomycotina, Basidomycotina and
Deutromycotina.

Economic Importance of Fungi: In Industry, Medicine and bio-control agent.

Unit-1V: Plant Pathology

Plant Pathology: Classification of plant diseases (on the basis of host and origin),
General Symptoms of plant diseases.

Dissemination of plant diseases (Direct and Indirect). Defense mechanism
(Morphological and Bio-Chemical).

Plant pathogens: Symptoms, Diseases cycle, Control measures: Bacterial (Bacterial
blight of paddy) and Fungal (Late blight of Potato, Tikka disease in Groundnut &
Powdery mildew of Cucurbits).

" E"}.L 38 1% fc. Registrar
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Suggested Readings:

Sharma, P. D. (2011) Microbiology. Rastogi Publication. Meerut.

Pelczar M. J, Chan E. C. Sand Krieg N. R. (2004) Microbiology, Tata McGraw — Hall
Publishing Company Ltd. NewDelhi.

Hait G; Bhattacharya K and Ghosh A. K. (2008) A Taxt Book of Botany,Vol-I, New Central
Book Agency (P) Ltd. Kolkata.

SinghV; Pande P. Cand Jain D. K. (2008-09) A Taxt Book of Botany, rastogi Publication,
Meerut.

Barsanti L, Gualtieri P (2006) Algae: Anatomy, Biochemistry and Biotechnology, CRC Press,
Taylor and Francis, Boca Raton.

Bold H C, Wynne M J (1985) Introduction to the Algae, 2" edition, Prentice-Halllnc, New
Jersey.

Kumar H D (1999) Introductory Phycology, 2™ edition, Affiliated East-West Press Pvt. Ltd.,
New Delhi

Fritsch F E (1935) The Structure and Reproduction of the Algae, Vol I, Cambridge University
Press, Cambridge.

Fritsch F E (1945) The Structure and Reproduction of the Algae, Vol II, Cambridge University
Press, Cambridge.

Lee R E (2008) Phycology, 4™ edition, Cambridge University Press, Cambridge.

South G R, Whittick A (1998) Introduction to Phycology, Blackwell Scientific Publication,
London.

Webster John (1980) Introduction to fungi, Cambridge University Press, Cambridge.
Alexopoulos C J, Minus C W , Blackwell M (1996) Introductory Mycology, John Wiley and
Sons, Inc, NewYork.

Carlile M J, Watkinson S C, Booday G W (2001) The Fungi, Academic Press, Cambidge.
Maheshwari R (2012) Fungi: Experimental Methods in Biology, CRC Press, Boca Raton,
Florida.

Deacon J W, Blackwell M (1997) Introduction to Modern Mycology, Oxford.

Webster J, Roland W S (2007) Introduction to Fungi, Cambridge University Press, Cambridge
Rangaswamy, G and Mahadevan, A (1999) Diseases of crop plants in India (4th edn) Prentice
Hall of Indian Pvt. New Delhi.

Pandey B. P. (2006) Plant Pathology-Pathogen and Plant Diseases. S. Chand & Co. Ltd. New
Delhi.

Mehrotra R. S. (1991) Plant Pathology, Tata McGraw-Hill Publishing Co. Pvt. Ltd. New
Delhi. Agrios George N. (2004) Plant Pathology, Academic Press, Reed Elsevier India Pvt.
Ltd. New Delhi.

Sharma P. D. (2003) Microbiology and Plant Pathology, Rastogi Publications, Meerut.
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Laboratory Work Based on Topics Covered in BOC-101

Virus and Bacteria:
Ultrastructure of Virions (through chart).
Simple Staining — Mono-chrome staining.

Special Staining — Gram staining.

Study of following Cyanobacteria: Nostoc, Oscillatoria

Algae:
e Study of following Algae:
e Chlorella, Ulva, Spirogyra, Chara, Padina, Sargassum, Polysiphonia.

Fungi:
e Study of following Fungi :

e  Mucor, Sclerospora, Peziza, Aspergillus, Agaricus, Polyporus, Colletotrichum.

Plant Pathology:
e Study of following Plant diseases:
e Bacterial blight of Paddy

e Late Blight of Potato
o Tikka disease in Groundnut
e Powdery mildew of Cucurbits

SYLLABUS OF M.Sc. SEM | BOTAN%"S'UB']ECT'(ief‘fect_from June 2021) Ifc. Reqgistrapage 11 of 25
Ta| Pimgl /a2 Hemchandracharya
W S Marth Gujarat University
N e PATAN



BOC-102
Plant Taxonomy
(Credit-4)
Unit-1:
e Principles of taxonomy, Aims of taxonomy, Taxonomic hierarchy.
e Major categories: Families and other categories; Minor categories: Genus and Species.
e Origin and evolution of Angiosperms.

e Herbarium methodology, Important world Herbaria and Botanical gardens, Importance
of Herbaria and Botanical gardens.

Unit-I1:
e History of plant nomenclature.
e [CBN-Principles, Ranks, Typification, The principle of priority, Retention, Choice of
rejection of names & epithet.

e (lassification and relative merits and demerits of major systems of classification
Bentham & Hooker, Takhtajan, Bassey, APG (IV).

Unit-I1I:
e The Taxonomic importance characters derived form the following disciplines:
Morphology, anatomy, embryology, cytology.
e Taxonomic tools: Flora and Monographs, Serology, computers and GIS.
e Flora of Gujarat state: General account and Endemic plants of Gujarat.
e Concepts of phytogeography: Endemism, Hot spots of India.

Unit-IV:
e Taxonomical study of the following families with reference to their geographical
distribution, systematic position, floral variation and economic importance:
e Study of DICOTYLEDONS families:
o Polypetalae: Menispermaceae, Capparaceae, Rutaceae, Meliaceae, and
Apiaceae.
o Gamopetalae: Oleaceae, Salvadoraceae, Asclepiadaceae, Boraginaceae,
Lamiaceae.
o Apetalae: Amaranthaceae, Euphorbiaceae, Casuarinaceae.
e Study of MONOCOTYLEDONS families:
o Liliaceae, Poaceae.
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Suggested Readings:

e Cole, A.J. (1969) Numerical Taxonomy,Academic Press, London.

e Davis, P. H. and Heywood, V. H. (1973) Principles of Angiosperms Taxonomy. Robert
Kreiger Pub. Co., New York.

e Grant, V. 1971. Plant Speciation. Columbia University Press, New York.

e Grant, W. F. (1984).Plant Biosystematics. Academic Press, London.

e Harrison, H. J. (1971). New Concepts in Flowering Plant Taxonomy. Hieman Educational
Books Ltd., London.

e Heslop-Harrison, J. 1967. Plant Taxonomy. English Language Book Soc. & Edward
Arnold Pub. 1td., UK.

e Heywood, V. H. and Moore, D. M. (1984). Current Concepts in Plant Taxonomy.
Academic Press, London.

e Jones, A. D. and Wilbins, A. D. (1971). Variations and Adaptations in Plant Species.
Hieman & Co. Educational Books Ltd., London.

e Jones, S. B., Jr. and Luchsinger, A. E. (1986). Plant Systematics . McGraw-Hill Book Co.,
New York.

e Nordenstam, B., El Gazaly, G. and Kassas, M. (2000). Plant Systematics for 2K Century.
Portland Press Ltd., London.

e Radford, A. E. (1986). Fundamentals of Plant Systematics. Harper & Row Publications,
USA.

e Singh, H. (1978). Embryology of Gymnosperms. Encyclopaedia of Plant Anatomy X.
Gebruder Bortraeger,Berlin.

e Solbrig, O. T. (1970). Principles and Methods of Plant Biosystematics. The Mac Millan
Co.- Collier-MacMillan Ltd., London.

e Solbrig, O. T. and Solbrig, D. J. (1979). Population Biology and Evolution. Addison-
Wesley Publication Co. Inc., USA.

e Stebbins, G. L. (1974). Flowering Plant- Evolution Above Species Level. Edward Arnold
Ltd., London

e Stace, C. A. (1989). Plant Taxonomy and Biosystematics (2™ edition). Edward Arnold
Ltd., London.

e Takhtajan, A. L. (1997). Diversity and Classification of Flowering Plants.
ColumbiaUniversityPress, NewYork. Woodland, D. W. 1991. Contemporary Plant
Systematics. Prentice Hall, NewJersey.
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Laboratory Work Based on Topics Covered in BOC-102

e Methods of identification of plants and preparation of at least 15 digital herbarium sheets.

e Study of genera from listed Families as per Theory Syllabus.

e Identify the genus and species of given plant specimens with the help of standard
Flora.

e To prepare Dichotomous key with the help of given specimens.

PN T, B
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BOC-103 Cell Biology
(Credit-4)

Unit-I:

e Cell wall: Structure and functions; Plasmodesmata: Structure; role in movement of
molecules and macromolecules.

e Plasma membrane: Structure, models, and functions; sites for ATPases, ion carriers,
channels and pumps; receptors.

e Chloroplast and Mitochondria: Ultra Structure and Functions.
e Other cellular organelles: Structure and functions of microbodies, Golgi apparatus,
Lysosomes, endoplasmic reticulum, Ribosomes.

Unit-1I:
e Cytoskeleton; organization and role of microtubules and flagella.
e Cell cycle: Control mechanisms; role of cyclins and cyclin-dependent kinases; cytokinesis
and cell plate formation.
e Cell Division: Amitosis, Mitosis and Meiosis.
e Apoptosis/ Programmed Cell Death with reference to plant cells.

Unit-I11:
e Nucleus: Structure; nuclear pores; nucleosome organization, Nucleolus.
e Chromatin organization: Chromosome structure and packaging of DNA, molecular
organization of centromere and telomere.

e FEuchromatin and Hetero chromatin, Karyotype analysis.

e Specialized type of chromosomes: Structure and functions of polytene, lamp brush and Sex
chromosomes.

Unit-IV:
e Experimental approaches for studying Cells, Cell Fixation and Staining.
e Microscopy: Various types of light Microscopy & Electron Microscopy, Phase-Contrast
Microscopy and Fluorescent microscopy.
e Cytochemical methods and cell fractionation (Flow Cytometry).

e Techniques in cell biology: Immuno techniques; in situ hybridization to locate transcripts
in cell types; FISH, GISH.

J; F}.L : j : Ifc. Reqistrar
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Suggested Readings:

Lewin, B. (2000). Genes VII. Oxford University Press, New York.

Rost, T. et al. (1998). Plant Biology. Wadsworth Publishing Co., California, USA.
Krishnamurthy, K. V. (2000). Methods in Cell Wall Cyto chemistry. CRC Press, Boca
Raton, Florida.

De, D. N. (2000). Plant Cell Vacuoles: An Introduction. CSIRO Publication,
Collingwood, Australia.

Fukui, K. and Nakayama, S. (1996). Plant Chromosomes: Laboratory Methods. CRC
Press, BocaRaton, Florida.

Sharma, A. K. and Sharma, A. (1999). Plant Chromosomes: Analysis, Manipulation and
Engineering. Harwood Academic Publishers, Australia.

Buchanan B B, Gruisemm W, Jones R L (2015). Biochemistry and Molecular Biology of
Plants, 2"edition, Wiley Blackwell, New Jersey.

Hopkins W G, Huner NPA (2009) Introduction to Plant Physiology, 4" edition Wiley
International edition, John Wiley & Sons, New York.

Taiz L, Zeiger E, Moller I M, Murph A (2015) Plant Physiology and Development,
6"edition, Sinurer Associates Inc Publishers, Sunderland, Massachusetts.

Frank B. Salisbury and Cleon W. Ross (1985). Plant Physiology Wadsworth Publishing
Company, Belmont, California.

Robert M. Devlin (3" edition) (1975) Plant Physiology Van Nostr and Reinhold
Company, New York.

Walter Larcher (4%edition) (2003) Physiological Plant Ecology: Ecophysiology and Stress
Physiology of Functional Groups Springer Verlag, Berlin.

Hans Mohr and Peter Schopfer (2010) Plant Physiology Springer Verlag, Berlin. Edwin
Oxlade (2007) Plant Physiology: The Structure of Plants Explained Glmp Ltd, Abergele,
United Kingdom.
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Laboratory Work Based on Topics Covered in BOC-103

Laboratory Exercises:

Isolation of Chloroplast by centrifugation.

Isolation of mitochondria by ultracentrifugation.

Temporary stained preparation of Mitosis / Meiosis — Onion tip, Ipomoea
bud, Tradescantia bud, Aloe bud.

Study of Giant chromosomes from Salivary glands of Chyronomous larva
(Polytene)/Chart.

Salivary glands of Drosophila (Lampbrush) - Chart.

Study of various cell  organelles (as per  syllabus) through
permanent slide/charts/models.

Study of Karyotype in plant cells.

Demonstration of SEM and TEM - photograph.
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BOC-104 Genetics and Evolution
(Credit-4)

Unit-I : Genetics - I
e Gene structure: Gene vs allele, fine structure of gene as cistron, recon and muton.

e Genetic code: Deciphering genetic code, properties of genetic code, initiation and termination codons,

mutation and genetic code, wobble hypothesis, new genetic codes, overlapping and split genes.

e Extra chromosomal inheritance(maternal inheritance):

o Chloroplast genome (cp-DNA); Plastid inheritance in Mirabilis jalapa.
o Mitrochondrial genome (mt-DNA); Mitochondrial inheritance in Zea mays (Male
sterility-Types, origin, induction and application).

e Petite in yeast and Porky in Neurospora. Comparison between Cp-DNA and Mt-DNA

Unit- II : Genetics - II
e Mutation: Spontaneous and induced mutation, Physical and chemical mutagens; Molecular basis of

gene mutations.
e  Transposable elements: IS elements, Transposons in Prokaryotes and Eukaryotes, Ac-Ds system,
Retroelements(Viral and Non-viral).

e  DNA damage and repair mechanisms; inherited human diseases and defects in DNA repair.
e Initiation of cancer at cellular level; Oncogenesis, Oncogene, proto-oncogenes and onco viruse.

Unit — III: Genetics - II1

Mendalian (mono & Di-hybridization) and Non-mendelian genetics (9:6:1), Epistatis (9:3:4 &
12:3:1), Polygenic inheritance (characteristics and Kernel colour in Wheat) and multiple allele.
Chromosome theory and sex determination, chromosomal aberration.

Linkage and crossing over: Complete and incomplete linkage, Types of Crossing over, a three
point test cross and Chi square(X?) test for segregation.

Linkage maps in Drosophila and chromosomal mapping.

Unit — I'V: Evolution

Emergence of evolutionary thoughts: Lamarckism; Darwinism — concepts of variation, adaptation,
struggle for existence, survival of fittest and natural selection.

Origin of cells and unicellular evolution: Origin of basic biological molecules; Abiotic synthesis
of organic monomers and polymers; Concept of Oparin and Haldane; Experiment of Miller
(1953); The First cell.

Origin of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular eukaryotes; Anaerobic
metabolism, photosynthesis and aerobic metabolism.

Evolutionary divergence : Plant diversity as a result of evolution.
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Suggested Readings :

Atherly, A.G., Girton, J.R. and McDonald, J.F. (1999). The Science of Genetics. Saunders
College Publishing, Fort Worth, USA.

Burnham, C.R. (1962). Discussions in Cytogenetics. Burgess Publishing Co., Minnesota.
Busch, H. and Rothblum, L. (1982). Volume X. The Cell Nucleus rDNA Part A. Academic Press.
Hartl, D.L. and Jones, E.W. (1998). Genetics: Principles and Analysis (4h edition). Jones & Bartlett
Publishers, Massachusetts, USA.

Khush, G.S. (1973). Cytogenetics of Aneuploids. Academic Press, New York, London.

Karp, G. (1999). Cells and Molecular Biology: Concepts and Experiments. John Wiley &
Sons, Inc., U.S.A.

Lewin, B. (2000). Gene VII. Oxford University Press, New York, USA.

Lewis, R. (1997). Human Genetics: Concepts and Applications edition). WCB McGraw Hill,
USA.

Russel, P. J. (1998). Genetics (5th edition). The Benjamin/Cummings Publishing Company
Inc., USA.

Snustad, D.P. and Simmons, M.J. (2000). Principles of Genetics (2nd edition). John Wiley & Sons
Inc., USA.
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Laboratory Work Based on Topics Covered in BOC-104

Suggested Laboratory Exercises
¢ Induction of polyploidy using Colchicine.
e Study of permanent slides/ charts/ models/ photographs as per theory syllabus.
¢ Solve the genetic problems based on topics covered in the theory syllabus.
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Hemchandracharya North Gujarat University, Patan
M.Sc. Botany Semester- |
Botany Practical Examination, Nov/Dec 20___
BOP 101
(Based on Topics Covered in BOC-101 & BOC-102)
(Virus and Bacteria, Algae, Fungi, Plant Pathology and Plant Taxonomy)

Date: / /20 Place:
Time: 5 Hours Maximum Marks: 75
Instruction: Students are requested to follow instructions given by the examiners
Q.1: (A) Identify and Classify giving with suitable reasons of given Specimen “A” 06
(B) Stain the given material “B” .Write the principle and show yours slide to the
Examiner. 06

Q.2: (C) Expose the reproductive organ from the given specimen “C”. Prepare the
Slide and draw neat and labeled diagram. Show your slide to the examiner. 0s

(D) Expose and mount the given material “D” of plant pathogen. Prepare the
slide and draw neat and labeled diagram. Show to the examiner. 05

Q.3: Refer to the given specimens “E”, “F” and “G” to the respective families
Giving reasons including floral formula and floral diagram. 21

Q.4: Identify the genus and species of given plant specimen “H” with the help

of standard Flora. 08
Q.5: Spot —T7”, “J” and “K” 09
Q.6: (A) Journal 03

(B) Submission/Botanical Tour Report 05

(C) Viva-voce 07
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Hemchandracharya North Gujarat University, Patan
M.Sc. Botany Semester-1
Botany Practical Examination, Nov/Dec 20

BOP-102
(Based on Topics Covered in BOC-103 & BOC-104)
(Cell Biology, Genetics, Evolution and Plant Breeding)

Date: / /20 Place:
Time: 5 Hours Maximum Marks: 75

Instruction: Students are requested to follow instructions given by the examiners
Q.1: Make a temporary stained preparation of Mitosis/ Meiosis from given material

‘A’ and show any stage(s) of cell division to the examiner. 12

Q.2: Make a temporary stained preparation of Giant chromosomes/ Polyploidy

from given material ‘B’ and show your preparation to the examiner. 10

Q.3: Isolate Chloroplast/ Prepare Karyotype from the given material ‘C’ and show

your preparation to the examiner. 10
Q.4: Solve and conclude the problems from genetics. 12
D.
E.
Q.5: Comment upon the given spots/ Photographs/ Diagrams/ Models/ Charts. 16
F.
G.
H.
L.
Q.6: (A) Journal 03
(B) Submission/Botanical Tour Report 05
(C) Viva-voce 07
4‘5 r'"J_ R \E Vc. Registrar
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BOE-101

BIOFERTILIZER TECHNOLOGY
(Credit-2)

UNIT-I

e Biofertilizers: Definition, types and applications in agriculture.

e Characteristics of biofertilizers: Rhizobium, Azotobactor, Azospirillum, phosphate-solubilizing
microorganisms (PSMs), cyanobacteria, Azolla, mycorrhizae.

¢ Biological nitrogen fixation: Nitrogenase, substrates for nitrogenase, mechanism of action of
nitrogenase, strategies to exclude oxygen and need to control hydrogen evolution, regulation of
nitrogen fixation.

UNIT-II

e Rhizobium- legume symbiosis.

e Production technology: Strain selection, sterilization, growth and fermentation, mass production
of various biofertilizers.

e Application technology: Standards and quality control, application for field and tree crops,
nursery plants and seedlings, agronomical significance.

Suggested readings:

e Gallon J R, Chaplin A E (1987) An Introduction to Nitrogen Fixation, Cassel Educational Limited, London.

e Smith R J, Lea P J, Chaplin J R (1999) Nitrogen Fixation. In: Plant Biochemistry &Molecular Biology,
2ndedition, eds : Lea P J, Lee good R C, John Wiley & Sons, New York, pp. 137-162.

e Rai A N (1990) A Handbook of Symbiotic Cyanobacteria, CRC Press, BocaRaton, USA.

e Postgate J R (1987) Nitrogen Fixation, 2"edition, Arnold, London.

e Stacey G, Burris R H, Evans H J (1992) Biological Nitrogen Fixation, Chapman & Hall, NewYork.

e Sprent J I, Sprent P (1990) Nitrogen Fixing Organisms: Pure and Applied Aspects. Chapmané&Hall,
London.

e Kannaiyan S, Kumar K, Govindrajan K (2007) Biofertlizers Technology, Saujanya Books, NewDelhi.
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BOE-102
ENVIRONMENTAL BIOLOGY
(Credit-2)
UNIT- I
e Introduction, Objectives and subdivisions; Factors-Wind and Fire
e Population Introduction, Influences (Growth and Density), Natality (Birthrate),
Mortality (Death rate), Fluctuations, Dispersal.
e Community: Synecology and Autecology- Phyto-sociological characters and methods
of plant community.
e Genecology-Concept of species, Ecotype, Niche.
e Ecosystem- Types, structure and function, Energy flow, productivity, Biogeochemical

cycles (Nitrogen and Phosphorus)
UNIT- 2

e Plant Indicators

e Pollution-Toxic, Acid rain, Greenhouse gases, Ozone layer as an Earth protected
umbrella.

e Phytogeography- Flora of India, Major biomes of the world.

e Conservation-Introduction, (IUCN categories), Forest research work in India, Wildlife
sanctuaries in India.

e Environmental Education- Introduction, Goals, Objectives and Guiding principles.

Suggested Readings:
e Odum E P, Barret G W (2005) Fundamentals of Ecology, Thomson Ed. Brooks / Cole,
Cengage Learning India Pvt Ltd, New Delhi.
e SinghJ S, Singh S P, Gupta S R (2014) Ecology, Environmental Science and Conservation,
S Chand & Co, New Delhi.

nd
e Pungnaire F I, Valladares F (2007) 2 Edition, Functional Plant Ecology CRC Press /
Taylor &Francis Group, Boca Raton, Florida
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BOE-103
BIODIVERSITY
(Credit-2)

Unit-I: Biodiversity— Types, Uses and its depletion

Unit-II:

Biodiversity Science: Definition, Significance of Biodiversity, types of Biodiversity
(Genetic diversity, Species diversity and Ecosystem diversity).

Ethics and Uses of Biodiversity: Biodiversity values, Ethical and Aesthetic values, Uses
of plants (Food, Fodder and forage, Rattans and Canes, Medicinal and Ornamental
Plants).

Depletion of Biodiversity: Law of Genetic diversity, Species diversity and Ecosystem
diversity, Factors affecting in loss of Biodiversity and process of species extinction, Loss in
diversity of Major Ecosystem of the world.

Biodiversity- Conservation and Management

Conservation of Biodiversity: Why Conservation; Conservation of Genetic diversity,
Species diversity and Ecosystem diversity; In-situ and Ex-situ conservation; Role of
Biotechnology in Biodiversity conservation; Current Practice in conservation of it in India;
Social approaches in conservation of Biodiversity (examples like Chipko movement etc.);
Role of Educational Institute in Biodiversity Conservation (BSI, NBPGR, ICAR).
Biodiversity Management and Prospecting: Organizations associated with Biodiversity
Management (IUCN, UNEP, UNESCO, WWF, ICSU, FAO, WCMC, GEF, ETC);
Biodiversity legislation and conservation; Biodiversity Laws; Biodiversity- Information and
Communication; Role of Indigenous Knowledge System in Biodiversity Prospecting and
conservation; Intellectual Property Rights (IPRs); and Biopiracy.

Suggested readings:

Heywood V H, Watson R T (1996) Global Biodiversity Assessment, Cambridge
University Press, London.

Bryant P J (2009) Biodiversity and Conservation, University of California, Irvine, USA.
Singh J S, Singh S P, Gupta S R (2014) Ecology, Environmental Science and Conservation, S
Chand & Co, New Delhi.
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Proposed Details of Course pattern and scheme of examination

SYLLABUS OF M.Sc. SEM Il BOTANY SUBJ

. = TR
ECT-{effect from June 2021)

Sem. Course Interaction Duration Marks Credit
(hrs/week) of Exam(hrs) Internal External Total
Sem.-I Core Paper-I 4 2.30 30 70 100 4
Core Paper-II 4 2.30 30 70 100 4
Core Paper-III 4 2.30 30 70 100 4
Core paper-IV 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-I 2 2.00 15 35 50 2
Practical (Based on core paper-I1 & II, III & IV) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
Sem.-II Core Paper-V 4 2.30 30 70 100 4
Core paper-VI 4 2.30 30 70 100 4
Core paper-VII 4 2.30 30 70 100 4
Core Paper-VIII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-II 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10 (5X2 days) - 150 150 6
V&VLVI&VII)
Total 24 135 465 600 24
Sem.-III Core Paper-IX 4 2.30 30 70 100 4
Core paper-X 4 2.30 30 70 100 4
Core paper-XI 4 2.30 30 70 100 4
Core paper-XII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-III 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10(5X2days) - 150 150 6
IX & X, XI & XII)
Total 24 135 465 600 24
Sem.-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Core Paper-XVI 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-IV 2 2.00 15 35 50 2
Practical (Based on core paper-) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
OR
Sem-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Minor Dissertation 12 10 (5X2 days) - 300 300 12
Total 24 90 510 600 24
OR
Sem-IV Major Dissertation 24 15 (5X3 days) -- 600 600 24
Total 24 600 600 24
Pl o 5
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Programme: M. Sc. BOTANY (CBCS)
Syllabus with effective from: June-2021

M. Sc. Botany

Semester I I I v
. Blol.ogy anq Biology and Biology and
Diversity-I (Virus, . . . :
. Diversity-I1 Diversity-II1 Plant
Core Paper-1 Bacteria, Algae and .
X . (Bryophytes, and (Gymnosperms and Biotechnology
(4Credits) Fungi) . .
And Plant Pathology Pteridophytes) Fossils) (BOC-401)
(BOC-101) (BOC-201) BOC-301)
. Ethnobotany,
Core Paper-I1 Plant Taxonomy Plant Developm'ent Molecular Biology Mushrooms and
(4Credits) (BOC-102) and Reproduction of Plants Mycorrhiza
(BOC-202) (BOC-302) (BOC-402)
Biochemistry, Plant Resources
Core Paper-1I1 Cell Biology Biophysics and Plant Ecology Utilization and
(4Credits) (BOC-103) Instrumentation (BOC-303) Conservation
(BOC-203) (BOC-403)
Research
methodolo i
Core Paper-1V | Genetics & Evolution Biostatistics egI;R Plant Physiology I-{)(;rtlculture a nd
. > ant Breeding
(4Credits) (BOC-104) and Biosafety (BOC-304) (BOC-404)
(BOC-204)
Biofertilizer Plant Tissue Culture Au: Pollution and Bioinstrumentation
Technology (BOE-201) Climate Change (BOE-401)
Elective-I (BOE-101) (BOE-301)
(2 Credits) . . Conservation and
(Any One) Environmental River Ecology and Herbal Medicine Restoration
Biology Water Management (BOE-302) Ecology
(BOE-102) (BOE-202) (BOE-402)
Photobiology,
Bioinformatics Molecular
Biodiversity Biostatistics . .
(BOE-203) Microbiology and
(BOE-103) (BOE-303) Synthetic Biology
(BOE-403)
Core Practical - I BOP-101 BOP-201 BOP-301 BOP-401
(2 Credits) On the basis of On the basis of On the basis of On the basis of
BOC-101 & 102 BOC-201&202 BOC-301 & 302 BOC-401 & 402
Core Practical-TI BOP-102 BOP-202 BOP-302 BOP-402
0 (e2 C:E dictz) On the basis of On the basis of On the basis of On the basis of
BOC-103 & 104 BOC-203 & 204 BOC- 303 & 304 BOC-403 & 404
OR
BOC-401, 402, 403
&
Minor Dissertation
OR
Major Dissertation

P
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Detailed Course Pattern for Each Semester

M. Sc. Part-1: Semester - 1

N f| E . Teachi
ameo Xarfl Ext. Int. Total caching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-1 Core-I 2:30 70 30 100 4 4
Paper-2 Core-I1 2:30 70 30 100 4 4
Paper-3 Core-1II1 2:30 70 30 100 4 4
Paper-4 Core-1V 2:30 70 30 100 4 4
Practical: Paper-1
Pract. -1 : - 4
(Based on Core-I & 1I) ract >:00 s s 3
Practical: Paper-2
Pract -11 5:00 75 --- 75 4 3
(Based on Core-III & 1V) rac
Elective Course
(Any One) Disciplinary / Ele 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-1: Semester — 11
Name of Exarfl. Ext. Int. Total Teaching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-5 Core-V 2:30 70 30 100 4 4
Paper-6 Core-VI 2:30 70 30 100 4 4
Paper-7 Core-VII 2:30 70 30 100 4 4
Paper-8 Core-VIII]  2:30 70 30 100 4 4
Practical: Paper-1
Pract-I11 5:00 75 - 75 4 3
(Based on Core-V & VI) rac
Practical: Paper-2
(Based on Core-VII & Vi) | LotV 5:00 75 75 4 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
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M. Sc. Part-2: Semester — I11

Name of Exa‘?' Ext. Int. Total Teaching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-9 Core-I1X 2:30 70 30 100 4 4
Paper-10 Core-X 2:30 70 30 100 4 4
Paper-11 Core-XI 2:30 70 30 100 4 4
Paper-12 Core-XII 2:30 70 30 100 4 4
Practical: Paper-1 )
(Based on Core - IX & X) Pract-V 5:00 75 - 75 4 3
Practical: Paper-2 .
(Based on Core - XI & XII) Pract-VI 5:00 75 - 75 4 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-2: Semester -1V
Course Name Exam. Ext. Int. Total | Teaching | Credit
of the | Duratio Marks | Marks | Marks | Hours/ | Point
Course n Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Paper-16 Core-XVI 2:30 70 30 100 4 4
Practical: Paper-1 Pract-VII 5:00 75 -—- 75 4 3
(Based on Core - XIII & XIV)
Practical: Paper-2 Pract-VIII 5:00 75 - 75 4 3
(Based on Core - XV & XVI)
Elective Course (Any One) Ele- 2:00 35 15 50 2 2
Disciplinary / Interdisciplinary
Total 465 135 600 26 24
OR
Name of Exalfl' Ext. Int. Total Teaching Credit
Course Duration Hours/ .
the Course Marks | Marks | Marks Point
(Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Minor Dissertation -—- 10 300 - 300 12 12
(5 X 2 Days)
Total --- 510 90 600 24 24
OR
Course Name of Exam. Ext. Int. Total | Teaching | Credit
the Course Duration Marks | Marks | Marks | Hours/ Point
(Hours) Week
Major Dissertation - =15 600 --- 600 24 24
.-'"-.I.F ; (5 X 3 Days) m‘i
Total f5/ Fpa 5 600 - Ig. Iﬁmglzrram 24
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General format / design of core course
Question paper style / Pattern for Semester end examination

The semester- end examination question paper shall have following format:

Question paper will be set in the view of the / in accordance with the entire Syllabus and preferably

covering each unit of the Syllabi.

Question-1(From Unit - 1) 18 marks
(A) Answer the following — Long answer question (One out of two) 08 marks

(B) Answer the following - Short Notes / Differences / Comparison (One out of two) 07 marks

(C) Answer the following — Objective type Question (Three out of Five) 03 marks
Question — 2 (From Unit - 2) 17 marks
(A) Answer the following — Long answer question (One out of two) 08 marks

(B) Answer the following Short Notes / Differences / Comparison (One out of two) 06 marks

(C) Answer the following — Objective type Question (Three out of Five) 03 marks
Question — 3 (From Unit - 3) 18 marks
(A) Answer the following — Long answer question (One out of two) 08 marks

(B) Answer the following - Short Notes / Differences / Comparison (One out of two) 07 marks

(C) Answer the following — Objective type Question (Three out of Five) 03 marks
Question — 4 (From Unit - 4) 17 marks
(A) Answer the following — Long answer question (One out of two) 08 marks

(B) Answer the following Short Notes / Differences / Comparison (One out of two) 06 marks

(C) Answer the following — Objective type Question (Three out of Five) 03 marks

..-"II.F'-.I:. g .M

11 F; v :_ Vc. Reqgistrar
Tal Pimgl /a2 Hemchandracharya
“*f" Bt Marth Gujarat University

.y b %3 |'|':'.'| r_.-l'"" P.'r". 1 lr".'-\l“'\vl
SYLLABUS OF M.Sc. SEM Il BOTANY SUBJECT-{effect from June 2021) Page 6 of 25



General format / design of Elective course
Question paper style / Pattern for Semester end examination

The semester — end examination question paper shall have following format

Question paper will be set in the view of the / in accordance with the entire Syllabus and

preferably covering each unit of the Syllabi

Question- 1 (From Unit - 1) 14 marks
(A) Answer the following —Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 2 (From Unit - 2) 14 marks
(A) Answer the following — Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 3 (From Unit -1 & 2) 07 marks

Answer the following — Very short answer question (Seven out of ten)
(Unit wise five questions)

In One word, Fill in the gap, Objective type questions.

..-"II.F'-.I:. : g .M
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M. Sc. BOTANY - SEMESTER- I

CORE PAPERS

BOC-201

Biology and Diversity-II (Bryophytes and Pteridophytes)

BOC-202 Plant Development and Reproduction

BOC-203 Biochemistry, Biophysics and Instrumentation

BOC-204 Research methodology, Biostatistics, IPR and Biosafety
PRACTICAL PAPERS:

BOP-201 Practical Based on Topics Covered in BOC-201 & BOC-202
BOP-202 Practical Based on Topics Covered in BOC-203 & BOC-204
ELECTIVE PAPERS:

Choice-based: Student should select any one course from the following.

BOE-201
BOE-202

BOE-203

Plant Tissue Culture

River Ecology and Water management

Bioinformatics
15/ P L V. Reqgistrar
Tal Pimgl /a2 Hemchandracharya
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BOC-201
Biology and Diversity-II (Bryophytes and Pteridophytes)

(Credit-4)

Unit:I: Bryophytes-I

e Morphology, anatomical structure, reproduction and life history; distribution; classification;
general account and comparative study of Marchantiales, Jungermaniales, Anthocerotales,
Sphagnales and Bryales.

e Origin of bryophytes.

e Economic and ecological importance.

e Vegetative propagation in Bryophytes.

Unit:II: Bryophytes-1I
e Morphological and anatomical study of thallus and reproductive structures of Riccia,
Plagiochasma.

e Morphological and anatomical study of thallus and reproductive structures of Anthoceros.

e Morphological and anatomical study of thallus and reproductive structures of Sphagnum and
Polytrichum.

e Evolution of Sporophytes in Bryophyta.

Unit: I1I: Pteridophytes-I
e Morphology, anatomical structure, reproduction and life history; distribution; classification;
general account of Psilopsida, Lycopsida, Sphenopsida and Pteropsida.

e Economic and ecological importance.
e Heterospory and origin of Seed habit, Telome theory.
e Apospory and Apogamy.

Unit: IV: Pteridophytes-II
e Morphological and anatomical study of thallus and reproductive structures of Psilotum.
e Morphological and anatomical study of thallus and reproductive structures of Lycopodium
and Isoetes.
e Morphological and anatomical study of thallus and reproductive structures of Osmunda and

Marsilea.
e Types and evolution of Stele in Pteridophyta.

.-".-.',-F'-.:. ™ m
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Suggested readings:

e Parihar NS (1973) An Introduction to Embryophyta, Vol 1 (Bryophyta) and Vol 1I
(Pteridophyta), Central Book Department, Allahabad.

e Sambamurty AVSS (2005) A Textbook of Bryophytes, Pteridophytes, Gymnosperm and
Palaeobotany, IK International Pvt Ltd, New Delhi.

e Rashid A (2011) An Introduction to Pteridopyta, 2nd edition, Pub Vikas Publishing House Pvt
Ltd, Noida.

e Singh V. Pande P.C. and Jain D.K (2008-09) A Taxt book of Botany, Rastogi Publications,
Meerut.

e Vashishta B.R. and Sinha A.K. (2007) Botany for Degree students-Bryophytes & Pteridophytes,
S.Chand & Company Ltd. New Delhi.

{;_. :..'I.;: 3 I - . If{:. He’?gliﬂrar
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Laboratory Work Based on Topics Covered in BOC-201

(A) Bryophytes:

Study of morphology, anatomy and reproductive structures of following Bryophytes:

e Riccia

Plagiochasma

Anthoceros

Sphagnum

Polytrichum

(B) Pteridophytes:

Study of morphology and anatomy of following Pteridophytes:

1. Psilotum
2. Lycopodium
3. Isoetes
4. Osmunda
5

. Marsilea

.-"'.-:'.-F.'l: ;
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BOC-202
PLANT ANATOMY AND REPRODUCTION
(Credit-4)
UNIT-I: Plant Development
e Meristems: concept and Classification of Meristems.
e Theories of Shoot Apical meristems, Apical Cell Theory, Histogen theory,
Anneuainitial & meristem d’attente theory.
e Vascular Elements: Xylem, Phloem, Transfusion tissue.
e Secretory ducts and laticifers tissues.

e Root Apex: Theories of Root apex organization, Apical Cell Theory, Korper- Kappe

theory, Concept of quiescent centre, development of lateral roots and root hairs.

e Wood Anatomy: Ontogeny of secondary vascular tissues, Growth rings, Heart wood

& Sap wood, Porous & non-porous wood, wood parenchyma.

UNIT-II: Plant Anatomy

e Vascular Cambium: origin, structure, seasonal changes in cambium activity,

cambium in monocotyledons.
e Anomalous Secondary Growth in Aristolochia stem, Mirabilis stem,
Bougainvillea stem and Chenopodium stem.

e Anatomy of Structural variability in Leaves of Helianthus, Aloe, Typha, Nymphaea

and Maize.

e Systematic Plant Anatomy: with special references to Trichomes, Stomata, leaf

anatomy, nodal anatomy, cellular contents.

UNIT-III: Plant Reproduction

e Microsporangium: Introduction, structure of Anther, anther wall, Sporogenous tissue,

Microsporogenesis, role of tapetum.

e Male gametophyte: Introduction, morphology, pollen development, Formation of

vegetative cell and generative cells.

e Pollen Structure: Pollen wall features, Scope of Palynology, preparation of pollen

grains.

e Megasporangium: Introduction, Structure of ovules, its integuments, ovule

development, process of megasporogenesis.

UNIT-IV: Plant Reproduction

e Female gametophyte: Organization of embryosacs, structure of embryosac cells,

developments of mature embryo sac, types of embryosac development.
e Fertilization: pollen germination, pollen tube growth, in-vitro pollen germination,
fertilization and double fertilization.
e Endosperm: Structure and development during early, maturation and desiccation stages,
protein of endosperm and embryo.
e Embryogenesis: Ultrastructure  and nuclear cytology and processes
Embryogenesis, polyembryony in plant, Definition, types and applications.
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Suggested readings:

1.

Singh V, Pande P C and Jain D K (1998) Anatomy of Seed Plants, Rastogi Publications, Meerut (1st
Edition’s Reprint).

Pandey B P (1997) Plant Anatomy, S Chand & Co. Ltd, New Delhi. (1% Edition’s Reprint).

E John Jothi Prakash (2000) A Text Book of Plant Anatomy, Emkay Publications, Delhi. (2nd Revised
Edition).

Tayal M S (2001) Plant Anatomy, Rastogi Publications, Meerut (S5th Edition’s New Delhi (1st Edition’s
Reprint)

Reddy S M, Madhusudana Rao M, Reddy S A, Reddy M M and Chary J S (2004) University Botany-3,
New Age International (P) Ltd, Publishers, New Delhi (1st Edition).

Pandey B P (2003) Simplified Course in Botany —B Sc-II, S Chand & Company Ltd.,

Bhojwani S S and Bhatnagar S P (2001) The Embryology of Angiosperms, Vikas Publishing House Pvt
Ltd., New Delhi (4th Revised Edition’s Reprint).

Maheshwari P (1989) An Introduction to the Embryology of Angiosperms, Tata McGraw-Hill
Publishing Company Ltd., New Delhi (10th Edition’s Reprint).
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Laboratory Work Based on Topics Covered in BOC-202

PLANT DEVELOPMENT

To study the vegetative/reproductive shoot apices of Hydrilla, Ceratophyllum, Grass.

To study the root apices of Eichhornia, Lemna, Allium.

To study the Plant Tissues from fresh material and permanent slides: Parenchyma,
Aerenchyma, Chlorenchyma, Collenchyma, Sclerenchyma, Xylem, Phloem, Transfusion
tissue.

To study the secretory ducts and laticifers from suitable plant material.

To study the Wood Anatomy from locally available wood specimens (Acacia, Tectona,
Azadirechta).

To study the Structural variability in the Leaves of Helianthus, Aloe, Typha,
Nymphaea and Maize.
To study the comparative examples of Systematic Plant Anatomy with special references

to trichomes, stomata, leaf anatomy, nodal anatomy, cellular contents.

PLANT REPRODUCTION

8.
9.

10.
11.
12.

13.

To study the young and matured anther T.S.

Tests for pollen viability using stains and in vitro germination. Pollen germination
using hanging drop and sitting drop cultures, suspension culture and surface culture.

To dissect out endosperm haustoria with embryo of cucumber seed.

To dissect out Embryo with suspensor and basal cell from Brassica seeds.

To Study the polyembryony from Citrus seeds.

To study Microsporogenesis through squash method in Ipomea flower buds.
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BOC-203
BIOCHEMISTRY, BIOPHYSICS AND INSTRUMENTATION

(Credit-4)

Unit I: Biochemistry-I

Behavior of Biological Compounds: Solubility, Isomerism, Adsorption, Chemical bonds,
Ionization of Water.

Carbohydrates: Classification of carbohydrates, Occurrence, Structure and Function of
Monosaccharides (Triose, Pentose and Hexose), Disaccharides and Polysaccharides (Starch and
Cellulose). Carbohydrates as informational Molecules: The Sugar Code.

Lipids: Classification of Lipids, Occurrence, Structure and Function of Simple lipids
(Triglycerides and Waxes) and Complex lipids (Phospholipids and Sphingolipids), Oxidation of
fatty acids, Biosynthesis of Phospholipids.

Amino Acids: Structure, Properties, and Classification of Amino Acids, Amino Acids metabolism
(Biosynthesis and Degradation of Amino Acids).

Unit II: Biochemistry-II

Proteins: classification and structure of Proteins, Function and Conformation of Proteins
(Ramachandran Plot).

Protein denaturation and stability, Importance of Proteins.

Enzymes: An introduction to Enzymes, Nomenclature, Classification of Enzymes. Properties of
enzymes, Mechanism of enzyme action, Enzyme and Enzyme Kkinetics, Types of inhibition,
Enzyme Regulation, Factors affecting the enzyme action.

Vitamins: Occurrence, Classification, Structure and function of various Vitamins and their
deficiency diseases.

Unit III: Biophysics

pH and Buffers, Buffering against pH changes in Biological systems.
Free radicals, charge transfer complex (CTC) and Redox potentials.
Law of Thermodynamics.

Radiations and isotopes and their role/ application in plant sciences.

Unit I'V: Instrumentation

Molecular analysis using UV/Visible, fluorescence, NMR and ESR spectroscopy.

Photometry, colorimetry and spectrophotometry, their application.

Principles and application of gel-filtration, ion exchange and affinity, chromatography: Paper
chromatography, thin layer and gas chromatography, HPTLC.

Electrophoresis: PAGE, Agarose gel electro-phoresis and electro-focusing, Ultra- centrifugation:
Principles and types.
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Suggested Readings:
® [ ehninger A C, Biochemistry.

Deb A C (2008), Fundamentals of Biochemistry, New Central Book (PO Ltd, Kolkata (9th Edition
Revised).

Jain J L, Jain Sanjaya and Jain Nitin (2005) Fundamentals of Biochemistry, S Chand & Co. Ltd,
New Delhi.

Satyanarayana U (1999), Biochemistry.

Verma S K and Verma Mohit, Plant Physiology, Biochemistry and Biotechnology. Biophysics by
Vasantha Pattabhi and N. Gautam, Narosa Pub.

Introduction to Biophysics by Pranabkumar Banejee, S Chand.

Research methodology for biological sciences, N Gurumani, MJP Publishers, Chennai.
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Laboratory Work Based on Topics Covered in BOC-203

A. Major practical:

Prepare Standard curve of Starch using standard method.

Standard curve of Glucose (reducing Sugar) by using standard method.
Standard curve of Amino Acids using standard method.

Standard curve of protein using standard method.

Standard curve of IAA using standard method.

Extraction and Estimation of Starch from plant sample.

Extraction and estimation of reducing sugar from plant sample.
Extraction and estimation of Amino acids from plant sample.
Estimation of Protein from plant sample.

Determination of Amylase activity.

Determination of Peroxidase activity.

Determination of IAA oxidase activity.

. Minor practical:

Separation and identification of Sugar by paper chromatography.
Separation and identification of Amino acids by paper chromatography.
Separation and identification of Plant pigments by paper chromatography.
Estimation of seed proteins depending upon the solubility.

Determination of Isoelectric point of Casein.

Estimation of free fatty acids by titration.

. General Practical:

Determination of pH from fruits/plant sample.
Preparation of Buffers and buffering actions.

Identification of different sugars (spot tests).

. Principle and working of

Colorimeter
Spectrophotometer.
Electrophoresis.
Centrifugation.

pH meter

Chromatography technique.

..-".._'.-F'-.I:. oy .' .M

J‘; r ; . fc. Registrar
Tal Pimgl /a2 Hemchandracharya
iy He M Marth Gujarat University

o R

b %3 |'|':'.'| r_.-l'""
SYLLABUS OF M.Sc. SEM Il BOTANY SUBJECT-{effect from June 2021) Page 17 of 25

b A AN



BOC-204
Research methodology, Biostatistics, IPR and Biosafety

(Credit-4)
UNIT - I: Research methodology-I

e Characteristics and types of scientific research
¢ Basics of research methodology
e Research and Experimental design

e Method of Data collection

UNIT - II: Research methodology-11

e Scientific Deliveries and Communications: Writing Research proposal, Paper, Thesis, Report
and Citations.

e Citations, H-Index, I10-Index, Impact factor and selection criteria of scientific journals for
research publications.

e Presenting scientific research: Power point presentations, Posters, Flyers, etc.

e Publication processes, Review Processes and Significance of scientific communications.

UNIT-III: Biostatistics

o Statistical Methods: Data analysis- variables, numerical, categorical Central measures (mean,
medium, mode); Dispersion measures (range, mean & standard deviation), variance, standard
error.

¢ Co- relation and regression, Binomial, poisson and normal distribution.

e Parametric (t-test, f-test, chi-square test, ANOVA) and Non-Parametric tests (Rank test,
F-max test, Mann —Whitney (U) test, and Sign test).

e Mathematical Definition and theory of Probability, Marginal Probability and Conditional
Probability. Mutual exclusive & Independent Events. Some simple laws of probabilities
(Statements only).

UNIT-IV: IPR and Biosafety

e Introduction to IPR, forms of IPR and Intellectual property protection.

e Concept of property with respect to intellectual creativity, Tangible and Intangible property.
WTO: agency controlling trade among nations, WTO with reference to Biotechnological
affairs, TRIPs. WIPO, EPO. Concept related to patents novelty, non-obviousness, utility,
anticipation, prior art etc. Type of patents. Indian patent act and foreign patents.

e Biosafety: Definition and level of bio-safety, Biotechnology and bio-safety concerns at the
level of individuals, institutions, society, region, country and world with special emphasis on
Indian concerns.

eBiosafety in laboratory institution: laboratory associated infection and other hazards,
assessment of biological hazards and level of Biosafety.
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Suggested Readings:

1.

2.

P.S.G. Kumar (2004). Research methods and statistical techniques. B. R. publishing Academy,
Udaipur.

Anthony M. Graziano A. M. And Raulin M. L. (2009). Research Methods: A Process Of Inquiry Allyn
And Bacon

G. B. N. Chainy, G. Mishra and P. K. Mohanty (2004) Basic Biostatistics. Kalyani Publisher.

N. Gurumani (2006). Research Methodology for Biological Sciences. M J P Publishing, Chennai.

. C. R. Kothari (2004). Research Methodology-Methods and Techniques, New Age Publ. Wiley Eastern,

1985.
Dawson, Catherina (2002). Practical Res. Methods. New Delhi. U B S Publ.

. Coley S. M., and Scheinberg C. A., (1990), “Proposal Writing”, Sage Publications Fink A. (2009).

Conduction Research Literature Reviews: From the Internetto Paper. Sage Publications

. Kumar Ranjit (2005). Res. Methodology. A step by step Guide for Beginners. Singapore, Pearson

Education.

. P.N. Arora and P. K. Malhan (1998). Biostatistics. Himalaya Publishing Bombay. Carlos C. M., 2000.

Intellectual Property Rights The WTO and Developing Countries: The Trips Agreement and Policy
Options, Zed Books New Yorks.

10.Satarkar S. V., 2000. Intellectual Property Rights and Copy Rights Ess Publications
11.Website for guidelines on Indian Biosafety Safety Rules &Regulations :http://dbtbiosafety.nic.in/
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Laboratory Work Based on Topics Covered in BOC-204
Research methodology

e To learn the preparation of Research Proposal and submit at least one proposal. To learn and
prepare research paper review, book review.

e Various examples of Mean, Median, Mode and Analysis of Variance.

e Various examples of Mean and Standard Deviation, Standard error, Variance.

e Regression. Various examples of Probability.

e t-test, f-test, chi-square test, ANOVA.

e [PR and Biosafety.

e Study through chart/models.

e To identify the problems of your area and innovative ideas apply to resolve it. Study at least
05 patents and list it.

e Study the Biosafety measures of your institutions and your suggestions.
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M.Sc. Botany Semester-11

Botany Practical Examination, April/May-20 BOP-201

(Based on Topics Covered in BOC-201&BOC-202)

(Biology and Diversity — II (Bryophytes and Pteridophytes), Plant Development and Reproduction)

Date: / /202 Place :

Time : 5 Hours Maximum Marks : 75

Instruction: Students are requested to follow instructions given by the examiners

Q.1: Identify and Classify given Specimens “A” and “B”.

Q.2: Identify and describe with diagrams the structural peculiarities observed in the given
specimens “C” and “D”.

Q.3: Expose and make temporary slide of the reproductive organ from the given specimen “E”
and “F” and show your preparation to the examiner.

Q.4: Make the temporary stained preparation of shoot apex/root apex from the given
material “G”. Draw a labled diagram and show your preparation to examiner.

Q.5: Make temporary stained preparation from given plant material “H” and show your
slide to the examiner (Xylem/Phloem/Trichomes/Stomata/ secretory ducts and laticifers).

Q.6: Expose, mount and show your preparation to examiner. From given material “I”
(Embryo with endosperm haustorium/Embryo with suspensor/ Diad/Tetrad/Tapetum).

Q.7: (a) Identify and describe peculiarities seen in slide “J” and “K”’.
(b) Identify and describe slide “L” and “M” .
(c) Comment upon: wood anatomy (Acacial/Tectona/Azadirechta).

Q.8: (a) Journal
(b) Submission/Botanical Tour Report
(c) Viva-voce
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M.Sc. Botany Semester-1I
Botany Practical Examination,

April/May-21 BOP-202

(Based on Topics Covered in BOC-203 & BOC-204)

(Biochemistry, Biophysics and Instrumentation, Research methodology, Biostatistics, IPR and Biosafety)

Date: / /20 Place :

Time : 5 Hours Maximum Marks : 75

Instruction : Students are requested to follow instructions given by the examiners

Q.1: Perform the Major Experiment assigned to You._

Tabulate your observation and draw graph. Show the result and/or conclusion to the examiner.

Q.2: Perform the Minor Experiment assigned to You

Tabulate your observation and draw graph. Show the result and/or conclusion to the examiner.

Q.3: Perform the General Experiment assigned to You___
Show the result and/or conclusion to the examiner.
Q.4: Prepare and Submit the Research Proposal to the examiner.

Q.5: Solve the statistical problems (Based on theory)

Q.6: Comment upon the given Spot- “C” and “D”.
Q.7. (a) Journal

(b) Submission
(c) viva-voce
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BOE-201

PLANT TISSUE CULTURE

(Credit-2)
UNIT- 1
e Plant cell and tissue culture: Introduction, Histroy, Scope, Concept of Cellular
differenciation, Totipotency and Application.
e Laboratory organization, Media Preparation and sterilization techniques.
e Types of culture, callus and its types, Micropropogation.

e Somatic Hybridization, Protoplast isolation, fusion and culture, Hybrid selection

regeneration.

¢ Clonal propagation, Artificial seed production and Biotechnological production of
plant secondary metabolites.

e Transgenic plants and crop protection: Pathogen and Herbicide resistant plants,
Oxidative stress and Salt stress resistant plants.

e Molecular farming: Production of Antibodies, Vaccines, Polymers and Bioplastic

e Germplasm storage and Cryopreservation.

Suggested Readings:

e Bhojwani SS, Razdan MK (1996) Plant tissue culture: theory and practice, 15t

editition, Elsevier, New Delhi.

e Sambrook J, Russell DW (2001) Molecular Cloning: a laboratory manual, 3rd edition,
Cold Spring Harbor Laboratory Press, New York.
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BOE-202

RIVER ECOLOGY AND WATER MANAGEMENT

(Credit-2)
Unit-1:
e Watershed hydrology, river continuum

e Plankton and benthic communities, paradox of plankton, primary productivity,
trophic cascades, microbial loop
e Eutrophication and concept of nutrient limitation

e Integrated river basin management, case studies related to the river Ganga,Sabarmati.

e General characteristics of water, factors influencing surface water

e Water pollution: Sources and consequences, ground water pollution, water
quality standards

e Waste water: Flows and characteristics, collection system, waste water

treatment, drinking water processing.

e Environmental management plans, Sustainability principles in water management,

water use, groundwater recharge, recharging of aquifers

Suggested Readings:

e Wetzel RG (2001) Limnology- Lakes and River Ecosystem, Academic Press,

California.

e Kalff J (2002) Limnology- Inland Water Ecosystem, Prentice Hall, California.

e Liken GE (2010) River Ecosystem Ecology- A global perspective, Academic Press,
New York.

e Gray NF (2010) Water Technology, A Butterworth-Heinemann, Oxford.

e Vesilind PA, Morgan SM (2010) Introduction to Environmental Engineering, CL
Engineering, Stamford.

e Hammer MJ, Hammer Jr MJ (2008) Water and Waste water Technology, Prentice Hall,
New Jersey.
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BOE-203

BIOINFORMATICS
(Credit-2)

Unit-1
e Introduction to Bioinformatics, Overview, Internet and Bioinformatics Application
e Database: Database in Bioinformatics, Various biological database, Protein and Nucleotide
sequence Database. Protein sequence, structure and classification database, pathway database.
e Sequence analysis: Pairwise alignment, local and global alignment, Scoring matrices, multiple
sequence alignment, tools for sequence alignment, programming algorithms.
Unit-2
e Gene prediction: Gene structure in Prokaryotes and Eukaryotes, Gene prediction methods:
Neural Networks, Pattern Discrimination methods, Signal sites predictions, Evaluation of
Gene prediction methods.
e Transcriptomics: Complete transcript cataloguing and gene discovery- sequencing based
approach, Microarray based technologies and data analysis.
e RNA secondary structure prediction.
e Introduction to Chemi-informatics.

Suggested readings:

e Patilv C. S., Ajit Gangawane and Srinath Rao, Bioinformatics and Bioinformation (2011)

APH Publishing Corporation. NewDelhi.

e Arumugam N., Gopi A., Sundaralingam R., Meena A., and Kumarasen V (2010)

¢ Biostatistics Computer Application Bioinformatics instrumentation Saras publication Nagar
coil (TN).

e Irfan A Khan and Atiya Khanum, Emerging trends in Bioinformatics (2002) Ukaaz
Publications Hyderabad.

e Padmini E. Biochemical calculations and Biostatistics (2007) Books and Allied (P.) Ltd.
Kolkata

e Sudara Rajan S. and Balaji R. Introduction to Bioinformatics (2003) Himalaya Publishing
House.

e Dhamu K. P. and Ramamoorthy K (2009) Fundamentals of Agriculture Statistics Scientific
publishers (India) Jodhpur.

e Sharrma T. R. (2009) Genome Analysis and Bioinformatics I. K. International Publishing
House Pvt. Ltd. New Delhi.
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Proposed Details of Course pattern and scheme of examination

Sem. Course Interaction Duration Marks Credit
(hrs/week) of Exam(hrs) Internal External Total
Sem.-I Core Paper-1 4 2.30 30 70 100 4
Core Paper-II 4 2.30 30 70 100 4
Core Paper-IIT 4 2.30 30 70 100 4
Core paper-IV 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-I 2 2.00 15 35 50 2
Practical (Based on core paper-1 & II, Il & IV) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
Sem.-II Core Paper-V 4 2.30 30 70 100 4
Core paper-VI 4 2.30 30 70 100 4
Core paper-VII 4 2.30 30 70 100 4
Core Paper-VIII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-II 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10 (5X2 days) - 150 150 6
V&VILVI&VII)
Total 24 135 465 600 24
Sem.-III Core Paper-IX 4 2.30 30 70 100 4
Core paper-X 4 2.30 30 70 100 4
Core paper-XI 4 2.30 30 70 100 4
Core paper-XII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-III 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10(5X2days) - 150 150 6
IX & X, XI & XII)
Total 24 135 465 600 24
Sem.-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Core Paper-XVI 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-IV 2 2.00 15 35 50 2
Practical (Based on core paper-) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
OR
Sem-IV Core Paper-XIIT 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Minor Dissertation 12 10 (5X2 days) - 300 300 12
Total 24 90 510 600 24
OR
Sem-IV Major Dissertation 24 15 (5X3 days) - 600 600 24
Total 24 600 600 24
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Programme: M. Sc. BOTANY (CBCS)
Syllabus with effective from: June-2021

M. Sc. Botany
Semester I I I v
Biology and . .
. . . Biology and Biology and
Diversity-I (Virus, . . . Ny
. Diversity-I1 Diversity-IIT Plant
Core Paper-1 | Bacteria, Algae and .
. . (Bryophytes, and (Gymnosperms and Biotechnology
(4Credits) Fungi) . .
And Plant Pathology Pteridophytes) Fossils) (BOC-401)
(BOC-101) (BOC-201) (BOC-301)
. Ethnobotany,
Core Paper-II Plant Taxonomy Plant Developm.ent Molecular Biology Mushrooms and
(4Credits) (BOC-102) and Reproduction of Plants Mycorrhiza
(BOC-202) BOC- 302) (BOC-402)
Biochemistry, Plant Resources
Core Paper-III Cell Biology Biophysics and Plant Ecology Utilization and
(4Credits) (BOC-103) Instrumentation (BOC-303) Conservation
(BOC-203) (BOC-403)
Research
methodology, i
Core Paper-1V | Genetics & Evolution Biostatistics,egPR Plant Physiology I?:;:i?]l;:«l;(eﬁ?;d
(4Credits) (BOC-104) and Biosafety (BOC-304) (BOC-404)
(BOC-204)
Biofertilizer Plant Tissue Culture Au: Pollution and Bioinstrumentation
Technology (BOE-201) Climate Change (BOE-401)
Elective-1 (BOE-101) (BOE-301)
(2 Credits) . . Conservation and
(Any One) Environmental River Ecology and Herbal Medicine Restoration
Biology Water Management (BOE-302) Ecolo
(BOE-102) (BOE-202) (BOE- 4g(;’2)
Photobiology,
s . Bioinformatics . . Molecular
Biodiversity Biostatistics . .
(BOE-103) (BOE-203) (BOE-303) léqy'ﬁiﬁi’&‘il%giﬁl?g’?
(BOE-403)
Core Practical - I BOP-101 BOP-201 BOP-301 BOP-401
(2 Credits) On the basis of On the basis of On the basis of On the basis of
BOC-101 & 102 BOC-201&202 BOC-301 & 302 BOC-401 & 402
Core Practical-II BOP-102 BOP-202 BOP-302 BOP-402
(2 Credits) On the basis of On the basis of On the basis of On the basis of
BOC-103 & 104 BOC-203 & 204 BOC- 303 & 304 BOC-403 & 404
OR
BOC-401, 402, 403
&
Minor Dissertation
OR
Major Dissertation
Vv : e al
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Detailed Course Pattern for Each Semester

M. Sc. Part-1: Semester - 1

Nameof | Exam. | g | me | Total | PP ¢ pogic
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-1 Core-1 2:30 70 30 100 4 4
Paper-2 Core-II 2:30 70 30 100 4 4
Paper-3 Core-III 2:30 70 30 100 4 4
Paper-4 Core-1V 2:30 70 30 100 4 4
Practical: Paper-1
(Based on Core-1 & II) Pract. -1 5:00 75 - 75 4 3
Practical: Paper-2
Pract -11 5:00 75 - 75 4 3
(Based on Core-IIT & IV) |
Elective Course
(Any One) Disciplinary / Ele 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-1: Semester — I1
f| E . Teachi
Name o Xalfl Ext. Int. Total CACNE | Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-5 Core-V 2:30 70 30 100 4 4
Paper-6 Core-VI 2:30 70 30 100 4 4
Paper-7 Core-VII 2:30 70 30 100 4 4
Paper-8 Core-VIII]  2:30 70 30 100 4 4
Practical: Paper-1
Pract-II1 5:00 75 --- 75 4 3
(Based on Core-V & VI) rac
Practical: Paper-2
Pract-1V : 7 --- 7 4
(Based on Core-VII & VIII) rac >:00 > > 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
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M. Sc. Part-2: Semester — I11

Name of Exalf" Ext. Int. Total Teaching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-9 Core-I1X 2:30 70 30 100 4 4
Paper-10 Core-X 2:30 70 30 100 4 4
Paper-11 Core-XI 2:30 70 30 100 4 4
Paper-12 Core-XII 2:30 70 30 100 4 4
Practical: Paper-1 )
(Based on Core - IX & X) Pract-V 5:00 75 - 75 4 3
Practical: Paper-2 )
(Based on Core - XI & XII) Pract-VI 5:00 75 - 75 4 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-2: Semester -1V
Course Name Exam. Ext. Int. Total | Teaching | Credit
of the Duration | Marks | Marks | Marks | Hours/ | Point
Course (Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Paper-16 Core-XVI 2:30 70 30 100 4 4
Practical: Paper-1 Pract-VII 5:00 75 - 75 4 3
(Based on Core - XIII & XIV)
Practical: Paper-2 Pract-VIII 5:00 75 - 75 4 3
(Based on Core - XV & XVI)
Elective Course (Any One) Ele- 2:00 35 15 50 2 2
Disciplinary / Interdisciplinary
Total 465 135 600 26 24
OR
Name of Exalfl' Ext. Int. Total Teaching Credit
Course Duration Hours/ .
the Course Marks | Marks | Marks Point
(Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Minor Dissertation -—- 10 300 - 300 12 12
(5 X 2 Days)
Total --- 510 90 600 24 24
OR
Course Name of Exam. Ext. Int. Total | Teaching | Credit
the Course Duration Marks | Marks | Marks | Hours/ Point
(Hours) Week
Major Dissertation - 15 600 --- 600 24 24
,.\_r (5 % 3 Days) |72
Total J'_;'-. :' .L._ R 600 -\ %Iﬁtrarz“ 24
Y ; wi ; / Hamchandracharya
o o o, Bl W :- Marth Gujarat University
\""\ i PATAN
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General format / design of core course
Question paper style / Pattern for Semester end examination

The semester- end examination question paper shall have following format:

Question paper will be set in the view of the / in accordance with the entire Syllabus and preferably

covering each unit of the Syllabi.

Question-1(From Unit - 1)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 2 (From Unit - 2)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 3 (From Unit - 3)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 4 (From Unit - 4)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Ifc. Reqistrar
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General format / design of Elective course
Question paper style / Pattern for Semester end examination

The semester — end examination question paper shall have following format

Question paper will be set in the view of the / in accordance with the entire Syllabus and

preferably covering each unit of the Syllabi

Question- 1 (From Unit - 1) 14 marks
(A) Answer the following —Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 2 (From Unit - 2) 14 marks
(A) Answer the following — Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks
Question — 3 (From Unit -1 & 2) 07 marks

Answer the following — Very short answer question (Seven out of ten)
(Unit wise five questions)

In One word, Fill in the gap, Objective type questions.

..-".._'.-F'-.I:. : g .M
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M. Sc. BOTANY — SEMESTER- 111

CORE PAPERS

BOC-301 Biology and Diversity III (Gymnosperms and Fossils)
BOC-302 Molecular Biology of Plants

BOC-303 Plant Ecology

BOC-304 Plant Physiology

Practical Papers:
BOP-301 Practical Based on Topics Covered in BOC-301 & BOC-302
BOP-302 Practical Based on Topics Covered in BOC-303 & BOC-304

Elective Papers:

Choice — based: Student should select any one course from the following.
BOE-301 Air pollution and Climate Change

BOE-302 Herbal Medicine

BOE-303 Biostatistics

VT TPE,
fEf r-; 7 \gj Ifc. Reqistrar
1—. AL ; /3 Haemchandracharya
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BOC-301
BIOLOGY AND DIVERSITY-III

(GYMNOSPERMS AND FOSSILS)
(Credit-4)

Unit-I: Gymnosperms-I

Unit-II

Introduction, Distribution, General characters.

Origin, Evolution and Classification of Gymnosperms (Bierhost).

Comparison of Angiosperms and Gymnosperms.

Geological rise and fall of Gymnosperms. Economic importance of gymnosperms.

: Gymnosperms-II

Comparative account of habit, anatomy and reproduction of Cycadales: Cycas and Zamia.
Comparative account of habit, anatomy and reproduction of Ginkgoales: Ginkgo,
Comparative account of habit, anatomy and reproduction of Coniferales: Pinus, Thuja.
Comparative account of habit, anatomy and reproduction of Gnetales: Gnetum, Ephedra.

Unit-III: Fossils-I

Paleobotany — Objectives and Nomenclature.

Geological timescale.

Methods of Fossil study, Processes of plant fossilization: Impressions, Petrification.
Technique of fossil study, factors affecting fossilization, work in fossils in India

Unit-IV: Fossils-11

Study of morphology, anatomy and evolutionary trends of following groups of fossil plants:
Psilophytales, Lepidodendrales.

Study of morphology, anatomy and evolutionary trends of following groups of fossil plants:
Calamitales, Filicales.

Study of morphology, anatomy and evolutionary trends of following groups of fossil plants:
Pteridospermales.

Study of morphology, anatomy and evolutionary trends of following groups of fossil plants:
Cycadales, Coniferales, Bennettitales, Pentoxylales, Cordiatales.

..-".._'.-F'-.I:. : oy .' .M
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Suggested Readings:

Sporne K R (1967) Morphology of Gymnosperms, B I Publication, New Delhi.

Bhatnagar S P, Moitra A (1996) Gymnosperms, New Age international Ltd Publication, New
Delhi.

Coulter and Chamberlin, J.M.(1978) Morphology of Gymnosperms. Central Book Depot, Allahabad
Pandey B.P (1979) College Botany, Volume - II, S. Chand and Company, Delhi. (Reprint-2017)
Biswas C and Johri B M(2004) The Gymnosperms, Narosa Publishing House, New Delhi.

Vashishta PC (2005) Botany for Degree Students Gymnosperms, S.Chand and Company, Delhi.

Hait G Bhattacharya K and Ghosh A K (2008) A TextBook of Botany, Vol-I New Central Book
Agency (P) Ltd.Kolkata.

Stewart W.N. and Rathwell G.W. 1993. Palacobotany and Evolution of Plants. Shila A. C. and Mishra
S. D.1975. Essentials of Palaeobotany.

.';’- P - M
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Laboratory Work Based on Topics Covered in BOC-301

Study of the morphology and anatomy of vegetative and reproductive parts of Cycas, Zamia,
Pinus, Thuja, Gnetum, Ephedra.

Study of important fossil gymnosperms with Models, permanent slides, specimens and charts
as per theory syllabus- Psilophytales, Lepidodendrales, Calamitales, Filicales,
Pteridospermales, Cycadales, Coniferales, Bennettitales, Pentoxylales, Cordiatales.

Geological Time scale using chart.

.
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UNIT-I:

UNIT-II:

UNIT-III:

UNIT-IV:

BOC-302
MOLECULAR BIOLOGY OF PLANTS
(Credit-4)

Nucleic Acids: Introduction, Components, Chemical Structure of DNA, Forms of DNA
and types of RNA and their functions.

DNA Replication in Prokaryotes and Eukaryotes; Enzymes involved in Replication.
Transcription in Prokaryotes and Eukaryotes; RNA Polymerases.

Translation: Process of Protein synthesis.

Regulation of gene expression in Prokaryotes and Eukaryotes.
Proteomics and Proteome: Overview of analytical proteomics, protein digestion
techniques, mass spectrometers for protein.

Application of proteomics: Protein expression profiling, identifying protein-protein
interactions.

Human Genome Project.

Recombinant DNA technology and Restriction Endonuclease (Types, Source and
classification)

Gene Cloning principles and technique; Choice of Vectors (Plasmid, Cosmid,
Bacteriophage, Phasmid, Shuttle, Yeast and Expression vectors).

Construction of Genomic and cDNA libraries.
Southern and Northern Analysis.

DNA synthesis and sequencing.

PCR (Polymerase Chain Reaction).

DNA Fingerprinting (RFLP, RAPD, AFLP).
DNA Microarray.

..".._I.F'..l: ; oy .M
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Suggested Readings:

o Alberts, B., Bray ,D., Lewis ,J., Raff, M., Roberts, K., and Watson, J.D. (1999). Molecular Biology of
the Cell. Garland Publishing, Inc., New York.
e Wolfe, S.L. (1993). Molecular and Cellular Biology. Wadsworth Publishing Co., California, USA.

¢ Krishnamurthy, K.V. (2000). Methods in Cell Wall Cytochemistry. CRC Press, Boca Raton, Florida.

e Buchanan, B.B., Gruissem,W. and Jones,R.L. (2000). Biochemistry and Molecular Biology of Plants.
American Society of Plant Physiologists, Maryland, USA

e Kleinsmith, L.J. and Kish,V.M. (1995). Principles of Cell and Molecular Biology. Harper Collins
College Publishers, NewYork, USA.

e Lodish,H., Berk,A., Zipursky,S.L., Matsudaira,P., Baltimore,D. and Darnell,J. (2000). Molecular Cell
Biology (41Edition). W.H.Freem anand Co., NewYork, USA.

e Glick, B.R. and Thompson, J.E. (1993). Methods in Plant Molecular Biology and Biotechnology.
CRC Press, Boca Raton, Florida.

e Glover, D.M. and Hames, B.D. (Eds), (1995). DNA Cloningl: A Practical Approach; Core
Techniques, 2"edition. PAS, IRL Press at Oxford University Press, Oxford.

e Gunning, B.E.S. and Steer, M.W. (1996). Plant Cell Biology: Structure and Function. Jones and
Bartlett Publishers, Boston, Massachusetts.

e Hackett,P.B., Fuchs,J.A. and Messing,J.W. (1988). An Introduction to Recombinant DNA Techniques:
Basic Experiments in Gene Manipulation. The Benjamin / Cummings Publishing Co., Inc Menlo Park,
California.

e Hall,J.L. and Moore,A.L. (1983). Isolation of Membranes and Organelles from Plant Cells. Academic
Press, London, UK.

e Harris, N. and Oparka,K.J. (1994). Plant Cell Biology: A Practical Approach. IRLPress, at Oxford
University Press, Oxford, U.K.Shaw, C.H. (Ed.), (1988). Plant Molecular Biology:A Practical
Approach. IRL Press, Oxford.
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Laboratory Work Based on Topics Covered in BOC-302

To prepare standard curve of DNA.

Extraction and quantitative analysis of DNA by spectrophotometric method.

To prepare standard curve of RNA.

Extraction and quantitative analysis of RNA by spectrophotometric method.

Separation and analysis of proteins by SDS-PAGE.

Isolation of plant DNA using standard extraction method.

Estimation and analysis of DNA/RNA by Agarose gel Electrophoresis.

Demonstration of models and techniques as per theory syllabus by charts/ models/ photographs.

e Al A

Note: Chemicals and kits for conducting some of the above molecular biology experiments are available in
India, for example from M/s Bangalore Genei, and Centre for Biotechnology (CSIR), Mall Road, Delhi.

Hemchandracharya
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Unit-I:

Unit-11I:

Unit-II1:

Unit-1V:

BOC-303
PLANT ECOLOGY
(Credit-4)

Climate, soil and vegetation patterns of India.

Phytogeography and major biomes of the world.

Vegetation organization: Concepts of community; analysis of communities (analytical
and synthetic characters); interspecific associations, concept of ecological niche.
Vegetation development: Temporal changes (cyclic and non-cyclic); mechanism of
ecological succession, changes in ecosystem properties during succession.

Ecosystem organization: Structure and functions; Production (primary & secondary).
Measurement of primary productivity (harvest & leaf area index).

Types of ecosystem: Natural and artificial ecosystems.

Energy dynamics (trophic organization, energy flow pathways (Single & Y - shaped),
ecological efficiencies; litter fall and decomposition, climatic factors (light,
temperature, wind, precipitation).

Global biogeochemical cycles of C, N, P and S, mineral cycles (pathways &
processes).

Biological diversity: Concept and levels; role of biodiversity in ecosystem functions
and stability; speciation and extinction.

IUCN categories of threat; distribution and global patterns; terrestrial biodiversity hot
spots.

Air, water and soil pollution: Kinds; sources; quality parameters; effects on plants and
ecosystems.

Climate change: Greenhouse gases (CO», CH4, N2O, CFCs: sources, trends and role);
ozone layer and ozone hole; consequences of climate change (CO; fertilization, global
warming, sea level rise, UV radiation).

Ecosystem stability: Concept, ecological perturbations (natural and anthropogenic)
and their impact on plants and ecosystems; ecology of plant invasion;
environmental impact assessment; ecosystem restoration.

Ecological management Concepts sustainable development; sustainability indicators.

{é ['J.:,L. L\ Ifc. Reqistrar
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Suggested Readings:

Smith, R.L. (1996). Ecology and Field Biology. Harper Collins, New York.

Muller-Dombois, D. and Ellenberg, H. (1974). Aims and Methods of Vegetation Ecology,
Wiley, New York.
Begon, M., Harper,
Cambridge, U.S.A.
Ludwig, J. and Reynolds, J.F. (1988). Statistical Ecology. John Wiley & Sons. Odum, E.P.
(1971). Fundamentals of Ecology. Saunders, Philadelphia.
Odum, E.P. (1983). Basic Ecology. Saunders, Philadelphia.
Barbour, M.G., Burk, J.H. Pitts, W.D.

Benjamin / Cummings Publication Company, California.

Kormondy, E.J. (1996). Concepts of Ecology. Prentice-Hall of India Pvt. Ltd.,, New Delhi.
Chapman, J.L. and Reiss, M.J. (1988). Ecology: Principles and Applications. Cambridge
University Press, Cambridge, U.K.

Moldan, B. and Billharz, S. (1997). Sustainability Indicators. John Wiley & Sons, New York.
Treshow, M. (1985). Air Pollution and Plant Life. Wiley Interscience.

Heywood, V.H. and Watson, R.T. (1995). Global Biodiversity Assessment.
University Press.

JL. and Townsend, C.R. (1996). Ecology. Blackwell Science,

and (1987). Terrestrial Plant Ecology.

Cambridge

Mason, C.F. (1991). Biology of Freshwater Pollution. Longman.

Hill, M.K. (1997). Understanding Environmental Pollution. Cambridge University Press. Brady,
N.C. (1990). The Nature and Properties of Soils. MacMillan

o,
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Laboratory Work Based on Topics Covered in BOC-303

e FEcological apparatus: Soil thermometer, Sling psychrometer, Abney’s meter,
Minimum and Maximum thermometer, Cup-anemometer, Flame photometer.
e Phytosociological study:
a. Determine the minimum size of quadrate.
b. Determine the minimum number of quadrate.
c. Determine the quantitative characters of plant community by random quadrate
method (Density, Abundance, Frequency and Basel cover).
d. Preparation of frequency diagram of plant community.
e. Evaluation of life form classes of local flora and preparation of Biological
spectrum.
e Biomass and Productivity:
a. Estimation of above and below ground biomass.
b. Measurement of leaf area index.
e Soil analysis (Physical and Chemical characters):
a. Determine the soil moisture content by oven drying method.
b. Estimation of texture by soil sieve method.
e Determine the water holding capacity of different type of soil.
a. Electro conductivity of soil.
b. Calculation of phosphorus, potassium, Nitrogen and pH from the soil.
c. Determine the Sodium, Potassium, Calcium and Phosphorus in plant/ash material.
e  Water analysis (Physical and Chemical characters)

a. Determine the Calcium, Chloride, Total Hardness and pH from water.

b. Determine the Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD)
from water.

o,
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BOC-304

PLANT PHYSIOLOGY
(Credit-4)

UNIT-I: Growth and Development

Seed germination and seedling growth: Introduction, Physiological aspects of germination,
mobilization of food reserve during germination, hormonal control, Seedling growth, Factors
affecting seed germination.

Latent Life Dormancy: Introduction to Seed dormancy, Types, Causes and overcoming of seed
dormancy, factors affecting seed dormancy.

Bud Dormancy: Introduction, causes and factors affecting bud dormancy.

Senescence: Introduction, metabolic Changes associated with senescence and its regulation,
Influence of Hormones and Environmental Factors on Senescence.

UNIT-II: Mineral Transport and Stress

Membrane transport and translocation of water and solutes: Mechanism of water transport
through xylem, root microbe interactions in facilitating nutrient uptake, Phloem loading and
Unloading, Passive and active solute transport.

Mechanism of absorption, regulation and transport of Macronutrients (K, P) and Micronutrients
(Zn, Fe) in Plant.

Stress physiology: Plant responses to biotic and abiotic stress, Physiological effects and
mechanisms of abiotic stress tolerance.

Water deficit and drought resistance, salinity stress, freezing and heat stress, oxidative stress.

UNIT-III: Photo-physiology

Photosynthesis: General concepts and historical background, Photosynthetic Pigments systems
and Light harvesting Complexes, Photo oxidation of water, Photophosphorylation and
Mechanism of electron and proton transport and energy changes during light reaction.

Carbon assimilation mechanism - The Calvin cycle / C3 Cycle, C4 Cycle, CAM Pathway,
Photorespiration and its significance.

Respiration: Overview of plant respiration, Glycolysis, the TCA cycle, electron-transport and
ATP synthesis, Pentosephosphate pathway, Glycoxylate cycle.

Sensory Photobiology: History and discovery of Phytochromes and Cryptochromes and their
Photochemical and Biochemical Properties.

Unit: 111

Nitrogen fixation, nitrogen and sulphur metabolism: Overview, biological nitrogen fixation,
nodule formation and non-factors, mechanism of nitrate uptake and reduction, ammonium
assimilation, sulfate uptake, transport and assimilation.

Plant growth regulators and elicitors: Physiological effects and mechanism of action of auxins,
gibberellins, cytokinins, ethylene, abscisic acid, hormone receptors, single transduction and gene
expression.

Unit: IV - Plant hormones and flowering

Plant Growth Regulators and Elicitors: Introduction, Types of hormones, natural and synthetic hormones,
application of hormones.

Structure, Physiological Effects and Mechanisms of Action of Auxins, Gibberellins, Cytokinins,
Ethylene, Abscissic Acid. Physiological Effects and metabolism of Brassinosteroides, Polyamines.
Hormone Receptors, Signal Transduction.and Gene Expression.

The Flowering Process: Phothé{'lodlsm types and its significance, Floral lgnductlon aind Development,

Vernalization. (2] 65 % Ifc. Reqistrar
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Suggested readings:

Buchanan B B, Gruisemm W, Jones R L (2015) Biochemistry and Molecular Biology of
Plants, 2™edition, Wiley Blackwell, NewJersey.

Hopkins W G, Huner N P A (2009) Introduction to Plant Physiology, 4™ edition Wiley
International edition, JohnWiley & Sons, New Y ork.

Taiz L, Zeiger E, Moller I M, Murph A (2015) Plant Physiology and Development,
6"edition, Sinurer Associates Inc Publishers, Sunderland, Massachusetts.

Frank B. Salisbury and Cleon W. Ross (1985) Plant Physiology Wadsworth Publishing
Company, Belmont, California.

Robert M. Devlin (3"edition) (1975) Plant Physiology Van Nostrand Reinhold Company,
NewYork.

Walter Larcher (4%edition) (2003) Physiological Plant Ecology: Ecophysiology and Stress
Physiology of Functional Groups Springer Verlag, Berlin.

Hans Mohr and Peter Schopfer (2010) Plant Physiology Springer Verlag, Berlin. Edwin
Oxlade (2007) Plant Physiology: The Structure of Plants Explained Glmp Ltd, Abergele,
United Kingdom.

o,
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Laboratory Work Based on Topics Covered in BOC-304

Major Experiment:
1. Determination of IAA/ IAA Oxidase activity.
2. Estimation of Sugar, Protein, Amino acid content from control and stressed seeds.
3. Extraction and estimation of plant pigments in young and old leaves.
4. Estimation of chlorophyll a and b from C3 and C4 plants.

Minor Experiment:

1. Separation of Plant pigments by using separation funnel/Chromatography.

2. Seed germination under different light, temperature and hormone treatments.
3. Determination of seed survival under salinity.

4. Seed germination studies using different mineral ions.

General experiments:

1. Seed viability, seed vigor study and seed leach ate Study.

2. Study growth indices: RGR, NAR, LWR and LAL.

3. Effect of seed soaking with different PGRs on seed germination and seedling growth.
4. Demonstration of leaf senescence by ABA and Kinetin.

Demonstration:

1. Promotion and inhibition of seed germination as affected by red and Far- red radiation.
Avena Coleoptiles curvature test.

Effect of apical bud removal and auxins on lateral bud growth.

Translocation of floral hormone.

Corn leaf showing Kranz anatomy.

IR

Clinostat apparatus.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
M.Sc. Semester—II1

Botany Practical Examination, Nov./Dec.20
BOP-301: Botany Practical
(Based on Topics covered in BOC-301 & BOC-302)
[Biology and Diversity—III (Gymnosperms and Fossils, Molecular Biology of Plants]
Date: / /20_ Place:

Time: 5 Hours Maximum Marks: 75
Instruction: Students are requested to follow instructions given by the examiners

. Identify and classify given specimens “A” and “B”. 12
. Identify and describe with diagrams the structural peculiarities observed

in the given specimens “C” and “D”. 12
. Preparation of standard curve of DNA/ RNA or Analysis of DNA/ RNA

by Agarose gel Electrophoresis. Tabulate your observation and draw graph.

Show the result and/ or conclusion to the examiner. 12
. Separation and analysis of chloroplast protein/ mitochondrial protein/

Isolation of plant DNA/ Estimation of DNA/ RNA and show your preparation,

Tabulate your observation and draw graph. Show the result and /or conclusion

to the examiner. 12
5. Comment upon the given spots/ Photographs /Diagrams /Models /Charts

F. From Molecular Biology 03
G. From Molecular Biology 03
H. From Fossils 03
I.  From Fossils 03
6: (A) Journal 03
(B) Submission 05

(C) Viva-voce 07
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

M.Sc. Semester—III
Botany Practical Examination, Nov./Dec.20_
BOP-302:Botany Practical
(Based on Topics covered in BOC-303 & BOC-304)

[Plant Ecology, Plant Physiology]
Date: /120 Place:

Time: 5 Hours Maximum Marks: 75
Instruction: Students are requested to follow instructions given by the examiners

Q.1: Determine the minimum size of Quadrate and then calculate the Frequency/Abundance/Density
(Any five plant Species) from given area and show your observations and results to the examiner. 08

Q.2: Estimation of Calcium /Chloride /Total Hardness /Biological Oxygen Demand (BOD)/ Chemical
Oxygen Demand (COD) from given water sample “A”. 08

Q.3: Determine the Water holding capacity/ Moisture content/ Electrical Conductivity/
Phosphorus/Potassium/Nitrogen from given soil sample “B”. 08

OR

Determine the Sodium, Potassium, Calcium and Phosphorus from plant ash material.

Q.4: Perform the Major experiment “C” assigned to You Tabulate your observations
and draw graph. Show the result and/ or conclusion to the examiner. 12
Q.5: Perform the Minor experiment “D” assigned to You . Tabulate your
observations. Show the result and/ or conclusion to the examiner. 10
Q.6: Perform the General experiment “E” assigned to You . Tabulate your observations.
Show the result and/ or conclusion to the examiner. 08

Q.7: Comment upon the given spots/ Photographs/ Diagrams/ Models/ Charts

F. Demonstration 03

G. Demonstration 03

Q.8: (A) Journal 03
(B) Submission 05

(C) Viva-voce 07

P20 |5} fc. Reqgistrar

Fimgs /s Hemchandracharya

el 4 Morilh Gujarat UniverRage 22 of 25
PATAN

=% y
T,

e

T b

f",/'."_ﬁ.
.'.e..".
=
=
==
u
i



BOE-301

AIR POLLUTION AND CLIMATE CHANGE
(Credit-2)

UNIT-I

® Atmospheric composition and climate; gaseous and particulate pollutants, indoor air pollution.

Sulphur derivatives: Sources, effects on plants and human health, mechanism of toxicity, resistance

and buffering, sulphur metabolism.

Nitrogen derivatives: Formation and sources; uptake, metabolism, critical load; effects on plants, eco

systems and human health.

Fluoride derivatives: Sources, bioaccumulation, effects on plants and human health.

Tropospheric ozone: Formation, photochemical smog; effects on plants and human health, mechanism

of toxicity, induction of defense system.

UNIT-II

e Stratospheric ozone depletion: Phenomenon, causes, effects of enhanced UV-Bon terrestrial plants,
microbes, marine life and human health; mechanisms of action, evolution of land plants in relation to
UV radiation.

e Climate change: Green house effects: process; drivers of climate change; consequences, global
warming, sea level rise, agriculture, natural vegetation; human implications, effects of increased CO,
on plants, carbon sequestration in terrestrial ecosystem.

e Acid rain: Formation, deposition, trends; consequences on soil fertility, aquatic and terrestrial
ecosystems; forest decline.

e Biomonitoring of air pollution: Concept, active and passive monitoring; bioindicator parameter.

Suggested Readings:

1.
2.

3.

hd

Bell J N B, Treshow M (2002) Air Pollution and Plant Life, John Wiley and Sons Ltd, NewYork.
Omasa K, Nouchi [, DeKok L J (2005) Plant responses to air pollution and global change, Springer
Japan, Tokyo.

Agrawal S B, Agrawal M (1999) Environmental Pollution and Plant Responses, CRC Press,
BocaRaton, USA.

Gurjar B R, Molina T, Ojha CSP (2010) Air Pollution Health and Environmental Impacts, CRC
Press, BocaRaton, USA.

Vallero D A (2007) Fundamentals of Air Pollution, Elsevier Academic Press, Amsterdam.

Rao M N, Rao HV N (2009) Air Pollution, Mc Graw-Hill Pub Co Ltd, NewDelhi.

BBt Vc. Reqistrar
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Unit-1

BOE-302

HERBAL MEDICINE
(Credit-2)

Secondary metabolites: Introduction, its type and functions.

Synthesis: Common pathway of biosynthesis of major secondary metabolites.

Diagnostic features, bioactive molecules and therapeutic values of some common medicinal plants
viz., Giloy, Brahmi, Safed musli, Amla, Kalmegh, Satavari, Bel, Sarpgandha, Ashwagandha, Aloe,
Tulsi, Ashok.

Multiplication and conservation of medicinal plants using in vivo & in vitro techniques.
Nutraceuticals and medicinal foods.

Bioprospecting, biopiracy and protection of traditional medicinal knowledge.
Commercial cultivation of medicinal plants and Standardization of herbal drugs.

Suggested readings:

Cultivation of Selected Medicinal Plants, National Medicinal Plant Board, 36, Janpath,
NewDelhi.

Mandal S C, Mandal V, Das A K (2015) Essentials of Botanical Extraction: Principles and
Applications, Academic Press, Elsevier, Amsterdam.

Prajati N D, Purohit S S (2006) A HandBook of Medicinal Plants, Agrobios, Jodhpur, India.
Samant S S and Palini L M S (1998) Medicinal Plants of Himalaya: Diversity, Distribution
and Potential Values, Gyonadra Prakashan, Nainital.

Singh M P (2011) Indigenous Medicinal Plants, Social, Foresting and Tribals, Daya
Publishing House, NewDelhi.
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Unit-1

Unit-2

BOE-303
BIOSTATISTICS
(Credit-2)

General concepts and terminology and Sampling methods.
Concepts of central tendency, normal distribution and variability.
Contingency tables and chi-square test.

Comparison of means: t-test, multiple range tests.

Correlation and regression analyses.

Simple experimental design and analysis of variance.

Introduction to multivariate methods: Parametric and non-parametric ordination.
Statistical packages for data analyses.

Basics of environmental modelling.

Suggested Readings:

Forthofer RN, Sullee E, Hernandez M (2006) Biostatistics: A guide to design, analysis &
discovery, Academic Press, USA.

George W, Snedecor W, Cochran G (1989) Statistical Methods, Publisher Iowa State
University Press, Ames, lowa, USA.
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Proposed Details of Course pattern and scheme of examination

Sem. Course Interaction Duration Marks Credit
(hrs/week) of Exam(hrs) Internal External Total
Sem.-1 Core Paper-I 4 2.30 30 70 100 4
Core Paper-II 4 2.30 30 70 100 4
Core Paper-IIT 4 2.30 30 70 100 4
Core paper-IV 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-I 2 2.00 15 35 50 2
Practical (Based on core paper-I & II, III & IV) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
Sem.-1I Core Paper-V 4 2.30 30 70 100 4
Core paper-VI 4 2.30 30 70 100 4
Core paper-VII 4 2.30 30 70 100 4
Core Paper-VIII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-II 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10 (5X2 days) - 150 150 6
V&V VII&VII)
Total 24 135 465 600 24
Sem.-IIT Core Paper-IX 4 2.30 30 70 100 4
Core paper-X 4 2.30 30 70 100 4
Core paper-XI 4 2.30 30 70 100 4
Core paper-XII 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-III 2 2.00 15 35 50 2
Practical (Based on core paper- 6 10(5X2days) - 150 150 6
IX & X, XI & XII)
Total 24 135 465 600 24
Sem.-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Core Paper-XVI 4 2.30 30 70 100 4
Elective disciplinary/Interdisciplinary Paper-IV 2 2.00 15 35 50 2
Practical (Based on core paper-) 6 10 (5X2 days) - 150 150 6
Total 24 135 465 600 24
OR
Sem-IV Core Paper-XIII 4 2.30 30 70 100 4
Core Paper-XIV 4 2.30 30 70 100 4
Core Paper-XV 4 2.30 30 70 100 4
Minor Dissertation 12 10 (5X2 days) - 300 300 12
Total 24 90 510 600 24
OR
Sem-IV Major Dissertation 24 15 (5X3 days) - 600 600 24
Total 24 600 600 24
g - i
# 4.
{1 W
*' i EpOH 150 Ifc. Reqistrar
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Programme: M. Sc. BOTANY (CBCS)
Syllabus with effective from: June-2021

BOC-101 & 102

BOC-201&202

M. Sc. Botany
Semester I I I v
Biology and . .
. . Biology and Biology and
Diversity-I . . . s
. . Diversity-I1 Diversity-IIT Plant
Core Paper-1 (Virus, Bacteria, .
. . (Bryophytes, and (Gymnosperms and Biotechnology
(4Credits) Algae and Fungi) dobh 1
And Plant Pathology Pteridophytes) Fossils) (BOC-401)
(BOC-101) (BOC-201) (BOC-301)
. Ethnobotany,
Core Paper-II Plant Taxonomy Plant Developm.ent Molecular Biology Mushrooms and
(4Credits) (BOC-102) and Reproduction of Plants Mycorrhiza
(BOC-202) (BOC-302) (BOC-402)
Biochemistry, Plant Resources
Core Paper-III Cell Biology Biophysics and Plant Ecology Utilization and
(4Credits) (BOC-103) Instrumentation (BOC-303) Conservation
(BOC-203) (BOC-403)
Research
methodology, i
Core Paper-1V | Genetics & Evolution : oo OBy Plant Physiology Horticulture a nd
- Biostatistics, IPR Plant Breeding
(4Credits) (BOC-104) and Biosafety (BOC-304) (BOC-404)
(BOC-204)
Biofertilizer Plant Tissue Culture Au: Pollution and Bioinstrumentation
Technology (BOE-201) Climate Change (BOE-401)
Elective-I (BOE-101) (BOE-301)
(2 Credits) . . Conservation and
(Any One) Environmental River Ecology and Herbal Medicine Restoration
Biology Water Management (BOE-302) Ecology
(BOE-102) (BOE-202) (BOE-402)
Photobiology,
s . Bioinformatics . . Molecular
Biodiversity Biostatistics . .
(BOE-203) Microbiology and
(BOE-103) (BOE-303) Synthetic Biology
(BOE-403)
Core Practical - I BOP-101 BOP-201 BOP-301 BOP-401
. On the basis of On the basis of On the basis of
(2 Credits)

BOC-301 & 302

On the basis of
BOC-401 & 402

Core Practical-II
(2 Credits)

BOP-102
On the basis of
BOC-103 & 104

BOP-202
On the basis of
BOC-203 & 204

BOP-302
On the basis of
BOC- 303 & 304

BOP-402
On the basis of
BOC-403 & 404

OR
BOC-401, 402, 403
&
Minor Dissertation
OR
Major Dissertation
15/ P L V. Reqgistrar
Tal fimed Hemchandracharya
“x B Y Marth Gujarat University
H"\-C
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Detailed Course Pattern for Each Semester

M. Sc. Part-1: Semester - I
f| E . Teachi
Name o Xalfl Ext. Int. Total caching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-1 Core-1 2:30 70 30 100 4 4
Paper-2 Core-I1 2:30 70 30 100 4 4
Paper-3 Core-III 2:30 70 30 100 4 4
Paper-4 Core-1V 2:30 70 30 100 4 4
Practical: Paper-1
Pract. -1 : 7 - 7 4
(Based on Core-1 & II) rac 5:00 > > 3
Practical: Paper-2
Pract -11 : 7 - 7 4
(Based on Core-III & IV) rac 5:00 > > 3
Elective Course
(Any One) Disciplinary / Ele 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-1: Semester — 11
N f| E . Teachi
ameot] EXaM- gt | Int. | Total | o 8| Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-5 Core-V 2:30 70 30 100 4 4
Paper-6 Core-VI 2:30 70 30 100 4 4
Paper-7 Core-VII 2:30 70 30 100 4 4
Paper-8 Core-VIII]  2:30 70 30 100 4 4
Practical: Paper-1
Pract-TI1 : 7 -—- 7 4
(Based on Core-V & VI) rac >:00 > > 3
Practical: Paper-2
Pract-1V 5:00 75 - 75 4 3
(Based on Core-VII & VIII) rac
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
[ ; [ L 1 \fc. Reqistrar
Tal Pimgl /a2 Hemchandracharya
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M. Sc. Part-2: Semester — I11

Name of Exalf" Ext. Int. Total Teaching Credit
Course the Duration Marks | Marks | Marks Hours/ Point
Course | (Hours) Week
Paper-9 Core-IX 2:30 70 30 100 4 4
Paper-10 Core-X 2:30 70 30 100 4 4
Paper-11 Core-XI 2:30 70 30 100 4 4
Paper-12 Core-XII 2:30 70 30 100 4 4
Practical: Paper-1 . .
(Based on Core - IX & X) Pract-V 5:00 75 75 4 3
Practical: Paper-2 )
(Based on Core - XI & X1y | Tract-VI|— 5:00 > 73 4 3
Elective Course
(Any One) Disciplinary / Ele- 2:00 35 15 50 2 2
Interdisciplinary
Total 465 135 600 26 24
M. Sc. Part-2: Semester -1V
Course Name Exam. Ext. Int. Total | Teaching | Credit
of the | Duration | Marks | Marks | Marks | Hours/ | Point
Course | (Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XIV 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
Paper-16 Core-XVI 2:30 70 30 100 4 4
Practical: Paper-1 Pract-VII 5:00 75 -—- 75 4 3
(Based on Core - XIII & XIV)
Practical: Paper-2 Pract-VIII 5:00 75 -—- 75 4 3
(Based on Core - XV & XVI)
Elective Course (Any One) Ele- 2:00 35 15 50 2 2
Disciplinary / Interdisciplinary
Total 465 135 600 26 24
OR
Name of EX"““F‘ Ext. Int. Total Teaching Credit
Course Duration Hours/ .
the Course Marks | Marks | Marks Point
(Hours) Week
Paper-13 Core-XIII 2:30 70 30 100 4 4
Paper-14 Core-XI1V 2:30 70 30 100 4 4
Paper-15 Core-XV 2:30 70 30 100 4 4
. . . 10
Minor Dissertation --- (5 X 2 Days) 300 --- 300 12 12
Total --- 510 90 600 24 24
OR
Course Name of Exam. Ext. Int. Total | Teaching | Credit
the Course Duration Marks | Marks | Marks | Hours/ Point
(Hours) Week
Major Dissertation - 15 600 --- 600 24 24
(5 X 3 Days)
Total --- --- 600 - 600 24 24
T e arss o8
[ ; [T L i \fc. Reqistrar
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General format / design of core course
Question paper style / Pattern for Semester end examination

The semester- end examination question paper shall have following format:

Question paper will be set in the view of the / in accordance with the entire Syllabus and preferably

covering each unit of the Syllabi.

Question-1(From Unit - 1)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)
(C) Answer the following — Objective type Question (Three out of Five)

Question — 2 (From Unit - 2)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 3 (From Unit - 3)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following - Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

Question — 4 (From Unit - 4)
(A) Answer the following — Long answer question (One out of two)
(B) Answer the following Short Notes / Differences / Comparison (One out of two)

(C) Answer the following — Objective type Question (Three out of Five)

18 marks
08 marks
07 marks
03 marks

17 marks
08 marks
06 marks
03 marks

18 marks
08 marks
07 marks
03 marks

17 marks
08 marks
06 marks
03 marks

15 -r";r,.;. i If'c. Reqistrar
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General format / design of Elective course
Question paper style / Pattern for Semester end examination

The semester — end examination question paper shall have following format

Question paper will be set in the view of the / in accordance with the entire Syllabus and

preferably covering each unit of the Syllabi

Question- 1 (From Unit - 1) 14 marks
(A) Answer the following —Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06

marks

Question — 2 (From Unit - 2) 14 marks
(A) Answer the following — Long answer question (One out of two) 08 marks
(B) Answer the following — Medium answer question (One out of two) 06 marks

Question — 3 (From Unit -1 & 2) 07 marks

Answer the following — Very short answer question (Seven out of ten)
(Unit wise five questions)

In One word, Fill in the gap, Objective type questions.

..-".._'.-F'-.I:. : g .M
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M. Sc. BOTANY - SEMESTER- IV

CORE PAPERS
BOC-401 Plant Biotechnology
BOC-402 Ethnobotany, Mushrooms and Mycorrhiza

BOC-403 Plant Resources Utilization and Conservation
BOC-404 Horticulture and Plant Breeding
PRACTICAL PAPERS:
BOP-401 Practical Based on Topics Covered in BOC-401 & BOC-402
BOP-402  Practical Based on Topics Covered in BOC-403 &n BOC-404
ELECTIVE PAPERS:

Choice-based: Student should select any one course from the following.

BOE-401
BOE-402
BOE-403

Bioinstrumentation
Conservation and Restoration Ecology

Photobiology, Molecular Microbiology and Synthetic Biology

Y TPE,

[ ; [T L . fe. Registrar
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BOC-401

PLANT BIOTECHNOLOGY
(Credit-4)

UNIT-I

e Biotechnology - Basic concepts, principles and scope.

e Genetic Engineering of Plants: Aims, strategies for development of transgenics,
Gene transfer methods, Vector mediated/indirect gene transfer
(Agrobeacterium- the natural genetic engineer, T-DNA mediated gene tagging,
Virus mediated gene transfer).

e Vector less\direct DNA transfer.

e Introduction to bioethics: Principles, Social, Ethical issues and Ethical conflicts
in biotechnology.

Unit-II

e Microbial Genetic Manipulation: Bacterial transformation, selection of
recombinants and transformants, genetic improvement of industrial
microbes and nitrogen fixers, fermentation technology.

e Genetic Engineering of Plants: Aims, strategies for development of
transgenes (with suitable examples),

e Molecular farming: Production of Antibodies, Vaccines, Polymers and
Bioplastic.

e Genomes and comparative genomics- Molecular markers for introgression of
useful traits. Brief account of Arabidopsis genomes and genome annotation.

Unit-I11

e Transgenic plants for crop improvement in W heat, Rice and resistance to
herbicides, insecticides, virus and other diseases.

e Transformation of chloroplast (Cp) genome in higher plants (using micro
injection & partical gun).

e Embryo culture, Bud culture, Pollen culture, Clonal propagation, Artificial
seeds, Germ plasm storage, Cryopreservation.

e Production of hybrids and somatoclones, Production of secondary
metabolites and natural products and application, Hybridoma technology.

Unit-IV

e Application of Biotechnology: In Horticulture, Floriculture & Agriculture,
GMO crops and Traditional knowledge.

e Roll of Biotechnology: In Herbal medicine, Food nutrition and Health.

e Controlling environmental pollution and hazards, waste management by using
biotechnology, social responsibility.

e Biotechnological Products: Industrial products and other related product for
human welfare, biotechnology & sustainability.

Ifc. Reqistrar
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Suggested Readings:

Brown, T.A. (1999) Genomes, John Wiley and Sons (Asia) Pvt.Ltd.,
Singapore.

Callow, J.A., Fort-Lloyd, B.V. and Newbury, H.J. (1997) Biotechnology
and Plant Genetic Resources: Conservation and Use, CAB International,
Oxon, UK.

Chrispeels, M.J. and Sadava,(1994) Plants, Genes and Agriculture, Jones &
Barlloy Publishers, Boston, USA.

Glazer, A.N. and Nikaido (1995) Microbial Biotechnology. W.H. Freeman &
Company, New York, USA.

Gustafson, J.P (2000) Genomes Kluwer Academic Plenum Publishers, New
York, USA.

Henry, R.J (1997) Practical Applications of Plant Molecular Biology,
Chapman & Hall London, UK.

Vi 7" TP,
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Laboratory Work Based on Topics Covered in BOC-401

1.

Models/Charts/Photographs of topic covered in theory syllabus.

Study of Embryo culture, bud culture, pollen culture.

Growth characteristics of E. coli using plating and turbidimetric methods.
Isolation of plasmid from FE.coli by alkaline lysis method and its
quantitation spectrophotometrically.

Restriction digestion of the plasmid and estimation of the size of various DNA
fragment.

Cloning of DNA fragment in a plasmid vector, transformation of the given
bacteria population and selection of recombinants.

Demonstration of DNA sequencing by Sanger's dideoxy method.

Suggested Readings (for laboratory exercise):

e Plant molecular biology Manual, 2nd edition, Kluwer Academic Publishers,
Dordrecht, The Netherland.

e Glick, B.R. and Thompson, J.E(1993) Methods in Plant Molecular Biology and
Biotechnology, CRS press, Boca Raton, Florida.

e Glover, D.M. and Hames, B.D. (Eds) (1995) DNA Cloning 1: A Practical
Approach; Core Techniques, 2nd edition, PAS, IRL Press at Oxford University
Press, Oxford.

e Hackett, P.B., Fuchs, J.W(1988) An introduction to Recombinant DNA
Techniques; Basic Experiments in Gene manipulation. The Benjamin
Cummings/ Publishing Co.; Inc Menlo, Calio Park, Callifornin.

e Shaw, C.H. (Ed.) (1988)Plant Molecule Biology: A Practical Approach, IRL
Press, Oxford.

o . P2,

J; .FJJ_-u‘n : Ifc. Reqistrar
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BOC-402
ETHNOBOTANY, MUSHROOMS AND MYCORRHIZA
(Credit-4)
Unit-I:
e Ethnobotany: Introduction, concept, scope and objectives, Ethnobotany as an
interdisciplinary science.
e Ethnic groups: Major and minor, Tribals of India and their life styles. Forest
vs. ethnic groups, sacred grooves.
e Medico-ethnobotanical survey and their role in Ayurveda.
e Significance of the following plants in ethnomedicinal practices (along with
their habitat and morphology) a) Azadiractha indica b) Ocimum sanctum c)
Vitex negundo d) Gloriosa superba e) Tribulus terrestris f) Pongamia

pinnata g) Cassia auriculata h) Indigofera tinctoria.

Unit-II:

e Methodology of Ethnobotanical studies: Field work, Herbarium, Ancient
Literature, Archaeological findings, Protocols.

o Ethnobotany as a source (recent) of already known drugs: (a) Withania as an
antioxidant and relaxant (b) Rauvolfia in brain ailments (c) Becopa and
Centella in epilepsy and memory development in children (d) Phyllanthus
fraternus in diabetic and viral jaundice (e) Artemisia as a powerful cerebral
antimalarial agent and its possible use in tuberculosis.

e Role of ethnobotany in modern Medicine: Medico-ethnobotanical sources in
India with special reference to Gujarat.

e The relevance of ethnobotany in the present context.

UNIT-III: Mushrooms

e Mushrooms: Basic Introduction, Types of Mushrooms: Oyster, white button,
paddy straw, Morels, Truffles and poisonous mushrooms.

e Method of cultivation of Agaricus bisporus, scope and biological significance.
e Medicinal and nutritional value of Edible and Poisonous mushrooms.
e Effect of environmental, nutrient and chemical factors on mushroom formation.

UNIT-1V: Mycorrhizae
e Mpycorrhizae: Basic introduction, types of Mycorrhiza: Endomycorrhizae and

Ectomycorrhizae.

e Isolation and mult1phcat10n of mycorrhizae, VAM Fungi and orchid
mycorrhizae. ;'L;- ; LGP IR

e Role in crop produculVity"&,nd forestry. fc. Registrar
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Suggested Readings:

S.K. Jain (1995) Manual of Ethnobotany, Scientific Publishers, Jodhpur.

S.K. Jain (ed.) (1981) Glimpses of Indian. Ethnobotny, Oxford and I B H, New
Delhi.

S.K. Jain (ed.) (1989) Methods and approaches in ethnobotany. Society of
ethnobotanists, Lucknow, India.

S.K. Jain (1990) Contributions of Indian ethnobotany. Scientific publishers,
Jodhpur.

Tewari, Pankaj Kapoor, S.C., (1988). Mushroom cultivation, Mittal
Publications, Delhi.

Nita Bahl (1984-1988) Hand book of Mushrooms, II Edition, Vol. I & Vol. IL.
Sathe, T.V. 2004 Vermiculture and Organic Farming. Daya publishers.

Subha Rao, N.S. 2000, Soil Microbiology, Oxford & IBH Publishers, New
Delhi.

Vayas,S.C, Vayas, S. and Modi, H.A. 1998 Bio-fertilizers and organic Farming
Akta Prakashan, Nadiad .

Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan. R (1991)
Oyster.

Mushrooms, Department of Plant Pathology, Tamil Nadu Agricultural
University, Coimbatore.

Swaminathan, M. (1990) Food and Nutrition. Bappco, The Bangalore Printing
and Publishing Co. Ltd., No. 88, Mysore Road, Bangalore - 560018.

'L -\-'r'm i : --l;g-: oot !.'_\
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Laboratory Work Based on Topics Covered in BOC-402

1. Live plants/Herbarium specimens/Photographs as per theory syllabus for

description and identification.

2. Writing exercise.
3. Nomenclature exercise.
4. Classification exercise.
5. Visit the rural and forest area and identify the ethnobotanical important plants and
its uses.
Mushrooms-
e To study on topics through chart/models/Photographs.
e Method of cultivation of Agaricus bisporus (edible mushroom), its biological
significance.
Mycorrhizae-
e [solation, identification and characterization of Mycorrhizae from local crop /
forest /wild plant species.

e To study on topics through chart/models/Photographs.

:’l_-F'-d'- : TP,

J; .FJJ_-u‘n : Ifc. Reqistrar

Tal Pimgl /a2 Hemchandracharya

“x B Y Marth Gujarat University
b A AN

Ty PaTE r_.-l'""
SYLLABUS OF M.Sc. SEM IV BOTANY SUBJEC‘F-‘effect from June 2022) Page 14 of 25



BOC-403

Plant Resources Utilization and Conservation
(Credit-4)

Unit-I: Plant Resources-I

e Adulteration in plant products: Introduction, detection of adulteration in the
following: Oils- groundnut and sunflower, Spices and condiments: pepper,
fennel, cardamom, saffron and clove, Cereals and pulses: Bajara, Rice, Tur
and Gram.

e Origin, evolution, cultivation and uses of: (i) Food — Wheat, chicken pea,
potato, Mustard (i1) Forage/fodder crops- bajara, guarbean.

e Plant fibers: Textile fibers- cotton, jute, linen, sun hemp, cannabis, Cordage
(coir), Fibers for stuffing (silk cotton).

Unit-1I: Plant Resources-11

e Dyes- Turmeric, Indigo, Butea monosperma, Lawsonia alba.

e Important fire wood and timber yielding plants: Acacia nilotica, Tectona
grandis, Dalbergia sissoo, Terminalia arjuna, Mangifera indica.

e Rubber- Introduction, chemical composition, hevea rubber, Plantation and
production of rubber in the world and India, Processing. Uses of rubber and
synthetic rubber.

e Medicinal plants- Atropa belladonna, Catheranthus roseus, Adhatoda vasica,
Allium sativum, Phyllanthus emblica, Papaver somniferum, Aloe barbadense.

Unit-III: Conservations-I
e Principles of conservations, Strategies for conservations - In situ
conservation.
e International efforts and Indian initiatives, protected areas in India,
Conservation of wild biodiversity: sanctuaries, national parks, biosphere
reserves, Wetlands, Mangroves and coral reefs.

Unit-IV: Conservations-II

e Ex situ conservation: Principles and practices, botanical gardens, field gene
bank, seed banks, in vitro repositories.

e General account of the activities of Botanical survey of India (BSI), National
Bureau of plant genetic resources (NBPGR), Indian council of Agriculture
research(ICAR), Council of scientific and Industrial research (CSIR), and the
department of Biotechnology(DBT) for conservation and non formal
conservation efforts.

o ; TP,

J; ':;' : Ifc. Reqistrar

1."(-' F 1 EREY Hemchandracharya
“x BTl N Marth Gujarat University

h b AT r_.-l'"" F_.I'l._ | ,I".-\,,I
SYLLABUS OF M.Sc. SEM IV BOTANY SUBJEC‘F-‘effect from June 2022) Page 15 of 25



Suggested Reading:

e Paroda, R.S. and Arora R.K(1991) Plant resources conservation and
management, [PGRIP USACampus, New Delhi.

e Chandel, K.P.S., Shukla, G. and Sharma, N (1996) Biodiversity in medicinal
and aromatic plants in India, conservation and utilization. National bureau of
plant genetic resources, New Delhi.

e Heywood, V.H. and Wyse Jakon, P.S (1991) Tropical botanical gardens, their
role in conservation and development, Academic press San. Diego.

e Council of Scientific and Industrial Research (1986) The Useful Plants of
India. Publications and directorate, CSIR, New Delhi.

e Kochhar, S L (1998) Economic botany of the Tropics, 2nd edition. Macmillan
India Ltd., Delhi.

e Thakur, R.S., Puri, H.S. and Hussain, A (1989) Major Medicinal Plants of
India. Central Institute of Medicinal and Aromatic Plants, CSIR, Lucknow.

e Swaminathan, M.S. and Kocchar, S.LL (1989) Plants and Society. Macmillan
Pub. London
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Laboratory Work Based on Topics Covered in BOC-403

1. Perform the tests of adulteration in plant products: Oils-groundnut and sunflower,
spices and condiments-pepper, fennel, cardemons, saffron and clove. Cereals
and pulses- Bajara, Rice, Tur and Gram.

2. Scientific name, local name, family, useful organ, morphology and uses of
food crops, forage/fodder crops, plant fibers, medicinal plants, dyes and
important fire wood and timber yielding plants as per theory syllabus.

3. Visit to protected areas of India/Gujarat-sanctuaries, national parks, biosphere
reserves, mangroves and coral reefs for conservation of wild diversity.

4. BSI, NBPGR, ICAR, CSIR, DBT and prepare the note.

Vi 7" TP,
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BOC-404

Horticulture and Plant Breeding
(Credit-4)

UNIT-I:

Fundamentals of horticulture (History, nature and scope of horticulture)

Origin of Horticulture: Domestication of plants, importance of horticulture in terms of
economy, horticultural crops, pomology, olericulture, spices and planting,

Ornamental horticulture: horticultural climatic zones of India and Gujarat, development
of horticulture in India

Divisions of horticulture, nutritive value and nutra-ceutical properties of horticultural
Crops.

Unit-II:

Factors influencing horticultural crop production

Growth and development: seed physiology; dormancy and germination, physiology of
flowering, pollination, fruit set, fruit ripening and senescence.

Factors influencing growth and development: soil, light, temperature, rainfall, humidity,
wind.

Role of plant growth regulators in seed and bud dormancy, juvenility, maturity and
senescence, flowering, pollination, fruit set including parthenocarpy, fruit growth, fruit
drop and fruit ripening (climacteric and non- climacteric) and fruit colour development,
tuber and bulb formation and sex expression and extension of shelf life in fruits,
vegetables and flowers.

Unit-II1: Plant Breeding-I

Unit —

History, methods, goals, objectives and applications of  plant breeding, Origin,
domestication and introduction of crop plants.

Modes of reproduction: asexual and sexual reproduction.

Methods of plant breeding in Self and Cross Pollinated crops (pedigree method, bulk method,
backcross method), merits and demerits of methods.

Selection: pure line selection, mass selection, recurrent selection, population improvement,
hybrid variety, synthetic variety.

IV: Plant Breeding-II

e Hybridization: History , techniques and consequences, objectives, types of hybridization —

choice of parents, evaluation of parents, emasculation — different methods, bagging, tagging,
pollination , harvesting and storing of the F1 seeds and selfing, consequences of hybridization,
Hybrid vigour.

Polyploidy in plant breeding: Application of polyploidy in crop improvement and its
limitations.

Basics of Genetically modified plants, Seed certification, Plant Breeder’s Right, Biosafety
and Bioethics.

Intellectual Property Righ'fs_ (IPR), Patents: Concept and Benefi_w
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Suggested Readings:

Adams, C.R. and M. P. Early(2004) Principles of horticulture. Butterworth
— Heinemam, Oxford University Press.

Chadha, K.LL (2001) Handbook of Horticulture, ICAR, New Delhi.

Chandra, R. and M. Mishra. (2003) Micropropagation of horticultural
crops. International Book Distributing Co., Lucknow.

Chattopadhyaya, P.K (2001) A text book on Pomology (Fundamentals of
fruit growing) Kalyani Publication, New Delhi

Christopher, E.P (2001) Introductory Horticulture, Biotech Books, New Delhi
Edmond, J.B. T.L.Senn, F.S. Andrews and P.G.Halfacre (1975)
Fundamentals of Horticulture, Tata MC. Graw Hill Publishing Co.New Delhi
George Acquaah (2002) Horticulture-principles and practices. Prentice-Half
of India pvt. Ltd., New Delhi.

Hartman, H.T. and Kester, D.E (1986) Plant propagation — Principles and
Practices — Prentice Hall of India Ltd., New Delhi.

Jitendra Singh (2006) Basic Horticulture. Kalyani Publishers, New Delhi.
Kumar, N (1997) Introduction to Horticulture, Rajalakshmi Publication,
Nagercoil.

Rajan, S. and B.L. Markose (2007) Propagation of horticultural crops. New
India Publishing, New Delhi.

Shanmugavelu, K.G., N. Kumar and K.V. Peter (2005) Production technology
of spices and plantation crops. Agrobios, Jodhpur.

Singh, N.P (2005) Basic concepts of fruit science. International Book
Distributing Co., Lucknow.

Surendra Prasad and U. Kumar (1999) Principles of horticulture, Agro-
botanica, Bikaner, India.

Teresa Andesirk, Gerald Audesirk and Bruce, E. Byers (2003) Biology-Life on
Earth. 6th edition. Prentice Hall University of Massachusetts, Amherst.
Valentine, D.H (1972)Taxonomy, Phytogeography and Evolution. Academic
Press, London. New York.

Webber, P and Punnett, N (1999) Physical geography and people Stanley.
Thomas (Pub) Ltd. England.
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Laboratory Work Based on Topics Covered in BOC-404

1.

2.

8.

9.

To detect the seed viability

Plant propagation by seeds and vegetative structures —tuber, rhizome, bulb, corn.
To study the seed germination in some selected plant species (Dicot & Monocot)
Perform the horticulture techniques-Stem cutting, Grafting, Budding, Layering,
Potting and Repotting.

Landscaping-Principles, types and planning.

Greenhouse-Construction and maintenance techniques.

To prepare- organic farming, mulching and composting.

Indoor gardening- techniques and practice.

Old and new world polyploids variety (Wheat and Cotton).

10. Study through Charts/Photograph/Map.

Vi " TP,
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
M. Sc. Semester — IV
Botany Practical Examination, 20....
BOP- 401: Botany Practical
(Based on Topics covered in BOC-401 & BOC-402)

Date :

/120

Time : 5 Hours

Place :

Maximum Marks

[Plant Biotechnology and Ethnobotany, Mushrooms and Mycorrhiza]

275

Instruction: Students are requested to follow instructions given by the examiners

1. Write the short essay on Techniques/Vectors/Transgenic crops and show the
results / conclusion to the examiner.

2. Perform the experiment on Embryo culture/Bud culture/Pollen culture, write
media required and precautions.

3. Write critical notes on Ethnobotanical specimens of following.
a. Herbarium Skill and Specimens/ Field work exercise/ Ancient literature.

b. Ethno-medicinal uses of plant and practice.

4. Write critical notes on following.
To study on topics through chart/models/Photographs: Mushrooms.
b. To study on topics through chart/models/Photographs: Mycorrhiza.

a.

5. Comment upon the given spots / Photographs / Diagrams / Models/ Charts

a.

b.
C.

o e

From Plant Biotechnology
From Ethnobotany

From Mushrooms/ Mycorrhiza

Journal
Submission
viva-voce
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

M. Sc. Semester — IV
Botany Practical Examination, 20....
BOP- 402: Botany Practical
(Based on Topics covered in BOC-403 & BOC-404)

[Plant Resources Utilization and Conservation, Horticulture and Plant Breeding]

Date: / /20 Place :

Time : 5 Hours Maximum Marks : 75

Instruction: Students are requested to follow instructions given by the examiners

1. Mention any test of Adulteration in plant products, Show your preparation/results
to examiner. 12

2. Scientific name, local name, family, useful organ, morphology and uses of
natural resources A, B and C. 12

3. Write the principle, construction, types and maintenance of green
house/landscaping/indoor gardening. Show your preparation/results to the

examiner. 12
4. Describe the horticulture technique assigned to you. 06
5. Prepare the male and female flower through hybridization technique 06

6. Comment upon the given spots / Photographs / Diagrams / Models/ Charts: 12
Mention the regions on the maps of world/India (From conservation-I).
Write the brief summary on spot (From Conservation-II).

Methods of Plant breeding (From Plant breeding-I).

Old and new world Polyploid variety (From Plant breeding-II).

/0 o

Journal 03
Submission 05
C. viva-voce 07

o

é [ Ta A \S Ifc. Reqistrar
B FImER /s Hemchandracharya
“x B Y Marth Gujarat University

h b AT r_.-l'"" P_.I'l._ | lr".'-\l“'\vl
SYLLABUS OF M.Sc. SEM IV BOTANY SUBJEC‘F-‘effect from June 2022) Page 22 of 25



BOE-401

Bioinstrumentation

Credits: 2

UNIT-I:

e Visualization techniques: Principle of working and applications of bright field
microscopy, phase contrast microscopy, fluorescence microscopy, confocal microscopy,
scanning and transmission electron microscopy, scanning tunneling microscopy, atomic
force microscopy.

e Principle and application of cytophotometry and flow cytometry.

Unit-II:

e Separation techniques: Basic principle and application of differential, density and
ultracentrifugation.

e Principle and application of Native-PAGE, SDS-PAGE, Agarose and 2D gel
electrophoresis, Capillary electrophoresis and its application.

e Principle, methodology and application of gel-filtration, ion-exchange and affinity
chromatography, Thin layer and High performance Thin layer Chromatography. Gas
chromatography. High performance liquid chromatography and FPLC.

Suggested readings:
e Sharma B.K.(2019) Instrumental method of chemical analysis
e Skoog D A (2007) Instrumental method of analysis
e Chatwal and Anand (2012) Instrumental Methods Of Chemical Analysis

® Boyer (2000) Modern experimental Biology
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BOE-402

Conservation and Restoration Ecology

Credits: 2

UNIT-I:

Introduction to conservation ecology: Principles, postulates and ethics

Population dynamics and conservation: Genetic variation and its loss, .variation in natural
populations, mechanisms of population regulation, habitat specific demography, population
viability analysis.

Species and habitat conservation: Prioritizing species and habitat, protected area networks,

theory of reserve design.

UNIT-II:

Conservation strategies: Planning and management, plan process for species and site
management; general principles of management; models of sustainable development
Ecology of disturbed ecosystems: Ecosystem dynamics and stability, disturbances, impact of
disturbances on the structure and functioning of ecosystems.

Aims and strategies of restoration: Concepts of restoration, ecosystem reconstruction,
major tools used in restoration.

Degradation and restoration of natural ecosystems.

Suggested readings:

Wali MK (1992) Ecosystem Rehabilitation, SPB Academic Publishing, Amsterdam.

Singh JS (1993) Restoration of degraded land: concepts & strategies, Rastogi
Publications, Meerut.

Pimm SL (1991) The Balance of Nature? Ecological Issues in the Conservation of
Species and Communities, The University of Chicago Press, Chicago.

Smith RL (2001) Ecology and Field Biology, 6th edition, Benjamin Cummings,
San Francisco.

Primack RB (2010) Essentials of Conservation Biology, 5th edition, Sinauer Associates

Inc, Sunderland.

Meffe GK, Carroll CR (2006) Principles of Conservation Biology, 3rd edition,

Sinauer Associates Inc, Sunderlan_d.
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BOE-403
Photobiology, Molecular Microbiology and Synthetic Biology
Credits: 2

UNIT-I:

Molecular mechanisms of photodamage and photoprotection: Photo-induced damage to
microbes; genetical, biochemical and molecular aspects of mycosporine-like amino acids
(MAAs) and scytonemin production, ecological and economical implications.
Cyanobacterial toxins: Types of cyanobacterial toxins, molecular tools for the
identification of toxic cyanobacteria, biochemical and molecular aspects of toxin
production, ecological and economical implications.

Light harvesting in cyanobacteria: Phycobilisomes, biochemical and molecular insight of
light sensing and photomorphogenesis during complementary  chromatic acclimation
(CCA) in model organism Fremyella diplosiphon, ecological significance of CCA, model
of CCA.

Carbon concentrating mechanisms (CCM) in cyanobacteria: Components of CCM, types of
carboxysome and its shell proteins, inorganic carbon uptake systems, carboxysomal
enzymes, model of cyanobacterial CCM.

UNIT-II:

Biofuels: Use of microalgae and cyanobacteria in renewable energy production, types of
biofuel, cultivation systems, bioethanol production.

Synthetic biology of cyanobacteria: Introduction of synthetic biology, Genetic modification
of cyanobacteria, inducible promoters, reporters, application of cyanobacterial synthetic
biology.

Basics of antibody production: Steps involved in antibody production and purification,
Innate and adaptive immune response, antigens, clonal selection theory, structure of
antibody, primary and secondary antibody response, antigenic determinant (epitope),
major histocompatibility complex (MHC), monoclonal and polyclonal antibodies,
immunoprecipitation.

Suggested Readings:

Herrero A, Flores E (2008) The Cyanobacteria: Molecular Biology, Genomics and
Evolution, CaisterAcademic Press, Sevilla, Spain.

Bryant DA (2004) The Molecular Biology of Cyanobacteria, Kluwer Academic
Publishers, Berlin.

Chorus 1, Bartram J (1999) Toxic Cyanobacteria in Water: A guide to their public
health consequences, monitoring and management, WHO, Berlin.

Singh SK, Sundaram S, Kishor K (2014) Photosynthetic Microorganisms: Mechanism
for Carbon Concentration, Springer Cham Heidelberg, New York.

Karp G (2005) Cell and Molecular Biology, 4th edition, Willey International, New York.
Tropp BE (2012) Molecular Biology 4th edition, Jones and Barlett Learning, USA.

Bernard R, Glick, Jack JP (2003) Molecular Biotechnology: Principles and application
of recombinant DNA, ASM Press, Washington, DC.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
Choice Based Credit System-Semester-Grading System
Under Graduate B Sc Programme
With Effective from June - 2022

The New course in B.Sc. PHYSICS (Sem-V & VI) UG syllabus (Programme) is based on Choice
Based CreditSystem (CBCS) which is inforce from june-2022.

Salient Features of CBCS in UG programme:

Physics subject in the Universities/Affiliated Colleges shall offer undergraduate
programme in Faculty of Science from the Academic year 2022-23.

A student will have to get enrolled a Core course depending upon his/her requirement of a
degree in the said discipline of study. A student will have a choice of selecting an Elective
as well as Foundation courses from a pool of courses.

Each course shall be assigned a specific number of Credits.

A Core course is the course which should compulsorily be studied by a candidate as a Core
requirement so as to get degree in a said discipline of study.

There shall be four Core Compulsory courses (Theory) each with 3 credits and their
practical’s each with 1.5 credits. Thus, a credit weight-age in Sem-V & VI of B. Sec.
programme for each core course shall be of 4.5 credits. In short, 4.5 credits multiplied by 4
core compulsory courses equal to total of 18 credits.

In addition to the Core courses, a student will have to choose Elective as well as
Foundation courses from a pool of courses.

Two courses of Elective, one each from Generic Elective and Interdisciplinary /
Multidisciplinary / Subject centric electives shall have to be offered. The credit weight-
age for each Elective course shall be of 02 Credits. Hence, a total credit weight-age for
Elective courses shall be of 4 credits.

One Foundation (English Language) course shall have to be offered. The credit weight-
age for Foundation course shall be of 02 credits.

Each course shall have a unique Course code. The Core courses, Elective courses and the
Foundation courses shall be abbreviated respectively as CC, PC, EG, ES and FC.

Core Compulsory-CC Practical Core -PC
Elective Generic -EG

Elective Subject- ES

Foundation Compulsory- FC

talb o .

Each Academic year shall consist of two semesters, each of 15 weeks of teaching
equivalent to 90 working days. The Odd semester period shall be from July to November

and the Even semester period shall-be from December to April. PN,
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The course with 4 credits shall be of 60 hrs(15 weeks x 4 credits) duration. The course
with 3 credits shall be of 45 hrs(15 weeks x 3 credits) duration. The course with 2 credits
shall be of 30 hrs(15 weeks x 2 credits) duration.

A general framework for Bachelor of Science (B Sc) programme shall be as follows:

Semester wise credits Toatal Creditsof
the Programme
I I 11 v Vv VI
24 24 24 24 24 24 144

The semester wise weightage of core, elective and foundation courses shall be as
follows:

Academic Year Core compulsory Elective Foundation
Courses courses Courses
Semester I & 11 75% 15-20% 10-15%
Semester 111 & IV 75% 15-20% 10-15%
Semester V & VI 75% 15-20% 10-15%

Total weight-age - 100%

Attendance:
The Attendance Rules as per the norms of Hemchandracharya North Gujarat University.

Medium of Instruction:
The Medium of Instruction shall be of Gujarati medium. Student is free to write answers

either in Gujarati or English language.
Language of Question paper:
Question paper should be drawn in Gujarati language and its English version should be given.

Evaluation Methods:
1. A student shall be evaluated through Comprehensive Continuous Assessment (CCA)/

(Internal Evaluation) as well as the End of Semester examination (External
Evaluation). The weight-age of CCA shall be 30%, where as the weight-age of the
Semester end examination shall be 70%. There will be no internal evaluation in
practical courses.

2. The Semester assessment (CCA)/ (Internal Evaluation) is spread through the duration
of the course and is to be done by the Teacher teaching the course. The assessment is to

e

be done by various meansincluding:
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Internal Test-15 Marks Assignments —10 Marks Attendance -05 Marks

The performance of student in each course is evaluated in terms of percentage of marks with a
provision for conversion to grade points. Evaluation for each course shall be done by
continuous internal assessment as well as semester end exam and will be consolidated at the
end of the course.

3. The End of Semester examination (Theory Examination,External Evaluation) shall
have an assessment based upon following perspective with respect to all thecourses:

Evaluation with respect to Knowledge
Evaluation with respect to Understanding
Evaluation with respect to Skill
Evaluation with respect to Application
Higher Order Thinking Skills

AN NN NN

4. With respect to all the above components, there shall be following types of Questions from
each unit of the course.
v Long answer questions
v" Medium answer questions
v Short answer questions
v Examples/ Problems,etc
v" MCQs/Fill in the blanks/ Match the pairs,etc.
Only Bord of Studies can change the Pattern of question paper of external examination.

5. The End of Semester Examination (Practical) will be conducted by the University. A
Certified Journal of the respective core compulsory course shall be produced at the
time of practical examination. If a Student does not produce certified journal in the
practical examination then examiner will be able to exclude him/her from practical
examination.

In Practical Exam there will be four practicals (each from PC-501 to PC-504 for Sem-V &
PC-601 to PC-604 for Sem-VI) each of 50 marks (35 Marks for practical+15 Marks for
VIVA) and duration of each practical will be 3 hours. Numbers of student in a practical
exam will be 16 per batch and examiners will be 2.

SCHEME OF ASSESMENT for Each Practical

No. | Name of the head Marks

1 Understanding and approach to the experiment, circuit layout, use of apparatus 10

2. Tabulation with correct units and accuracy of reading, which is read 08
and noted by the student and verified by examiner.

3. Oral questions Regarding the experiment (Viva) 15

4. Calculations by correct formula and graph with scale. 10

5. Accuracy of the result as judged by comparing the students results 02
with those supplied by expert assistant who has set the experiment.

6. | Marks for journal. 05

: 50
~Total P Ty
_U..ota i
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6. It will be compulsory for a candidate to obtain passing percentage in both
Internal as well as External Evaluation. The passing marks shall be 40%, or
as decided by concern Board of Studies of the Subject.

7. Promotion, Re-Admission and Time for Completion of Course, Procedure
for Awarding Grades, Provision for Appeal, etc. as decided by the
Hemchandracharya North Gujarat University.

HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS-Semester Grading Pattern
B.Sc. SEMESTER -V PHYSICS SYLLABUS

For Theory and Practical
From Academic year 2022-23

Physics Theory | Physics Theory | Physics Theory | Physics Theory | Elective Subject Physics Practical
Unit] ES-PHY - 07 PC:PHY-501
CC-PHY-501 | CC-PHY -502 | CC-PHY -503 | CC-PHY - 504 ES-PHY- 03 PC:PHY-502
3 Credit 3 Credit 3 Credit 3 Credit 2Credit PC:PHY-503
PC:PHY-504
6Credit
Total 100 Marks| Total 100 Marks [Total 100 Marks | Total 100 Marks| Total 50 Marks
Internal 30 Marks| Internal 30 Marks | Internal 30 Marks | Internal 30 Marks| [nternal 15 Marks Total 200 Marks
External 70 External 70 External 70 External 70 | External 35 Marks (External)
Marks Marks Marks Marks 12 Hrs/Week
3 Hrs/Week 3 Hrs/Week 3 Hrs/Week 3Hrs/Week 2 Hrs/Week
Mathematical Statistical . i
I Physics Mechanics Nuclear Physics Electronics Student has to
select one There are Four Groups
elective course of Practicals.
from above two Each
. . 1 group
II Classical Solid State Nuclear Physics Electronics courses Consists of 5
Mechanics Physics experiments.
Total 20 experiments
Quantum Molecular
I . Plasma Physics Spectra Computer
Mechanics

In order to give exposure of industry, research institute and higher learning in the field of physics,

industrial visit may be arranged.
It is expected that students of B.Sc. (PHYSICS) Semester — V & VI must visit industry /
research institute /institute of higher learning.

Ifc. Reqgistrar
Hemchandracharya
Morth Gujarat University
PAadlAN




B.Sc. SEMESTER - VI PHYSICS SYLLABUS

For Theory and Practical
From Academicyear2022-23

Physics Theory | Physics Theory | Physics Theory | Physics Theory | Elective Subject Physics Practical
Unit] ES-PHY - 09 PC:PHY-601
CC-PHY- 601 CC-PHY-602 | CC-PHY-603 | CC-PHY- 604 ES-PHY- 10 PC:PHY-602
3 Credit 3 Credit 3 Credit 3 Credit 2Credit PC:PHY-603
PC:PHY-604
6Credit
Total 100 Marks| Total 100 Marks| Total 100 Marks| Total 100 Marks| Total 50 Marks
Internal 30 Marks| Internal 30 Marks| Internal 30 Marks| Internal 30 Marks| [nternal 15 Marks Total 200 Marks
External 70 External 70 External 70 External 70 | External 35 Marks (External)
Marks Marks Marks Marks 12 Hrs/Week
3 Hrs/Week 3 Hrs/Week 3 Hrs/Week 3 Hrs/Week 2 Hrs/Week
Mathematical Statistical
I aPhema e . Electrodynamics Electronics Student has to
ysies Mechanics select one elective
course from above There are Four Groups of
two courses Practicals. Each group
I Classical Solid State El d . El . Consists of 5 experiments.
Mechanics Physics ectrodynamics ectronics Total 20 experiments
Molecular
I Quantum Optics Spectra Compute.r
Mechanics Programming

In order to give exposure of industry, research institute and higher learning in the field of

physics, industrial visit may be arranged.
It is expected that students of B.Sc. (PHYSICS) Semester — V & VI must visit industry / research

institute /institute of higher learning.

Ifc. Reqgistrar
Hemchandracharya
Morth Gujarat University
PAadlAN



B.Sc. Programme with 144 credits

CBCS-Semester-Grading Pattern w.e.f. June-2022
General Pattern/Scheme of study components along with credits for Science faculty.

>
L

=
I
F
r
r

L L

&~ Examination
= x| = =
2 Course Study Components €8 Bl z&| E| 3
= 5| g 53| | S
= code 22| Z = A
Semester-V
CC:PHY-501 Core Compulsory (CC) Course
CC:PHY-502 Core Course-I (Paper-7) 3 30 70 100 | 3
CC:PHY-503 Core Course-I (Paper-8) 3 30 70 100 3
Core Course-I(Paper-9) 3 30 70 100 3
CC:PHY-504 Core Course-I(Paper-10) 3 30 70 100 | 3
Practical Core (PC) Course
>| PC:PHY-501 Practical Core Course-I (Paper-7) 3 - 50 50 1.5
% PC:PHY-502 Practical Core Course-I (Paper-8) 3 - 50 50 1.5
U? PC:PHY-503 Practical Core Course-I(Paper-9) 3 -- 50 50 |15
C?J PC:PHY-504 Practical Core Course-I(Paper-10) 3 - 50 50 1.5
e Foundation Course (FC)
FC-5 Foundation (Generic) Course — V
Compulsory English (L.L.) 2 15 35 100 | 2
EG-5 Elective Course (E)
ES:PHY-07 Elective (Generic) Course —V 2 15 35 50 2
ES:PHY-08 Elective (Subject) Course -V 2 15 35 50 2
30 165 | 585 | 800 |24
Semester-VI
Core Compulsory (CC)Course
CC:PHY-601 Core Course-I (Paper-11) 3 30 70 100 | 3
CC:PHY-602 Core Course-I (Paper-12) 3 30 70 100 | 3
CC:PHY-603 Core Course-II (Paper-13) 3 30 70 100 3
Core Course-II (Paper-14) 3 30 70 100 3
_ CC:PHY-604 Practical Core (PC) Course
>. Practical Core Course-I (Paper-11) 3 - 50 50 |1.5
% PC:PHY-601 Practical Core Course-I (Paper-12) 3 - 50 50 (1.5
ch PC:PHY-602 Practical Core Course-II (Paper-13) 3 - 50 50 |1.5
Ug PC:PHY-603 Practical Core Course-II (Paper-14) 3 -- 50 50 (1.5
R PC:PHY-604 Foundation Course (FC)
FC-6 Foundation (Generic) Course — VI
Compulsory English (L.L.) 2 15 35 100 |2
EG-6 Elective Course (E)
ES-PHY-09 Elective (Generic) Course —VI 2 15 35 50 |2
ES-PHY-10 Elecgi:vs (Subject) Course —VI 2 50 |2
f& & 30 [ 165 | 585 [s00 |24
= ! .FI" G, FRELE
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Hemchandracharya North Gujarat University, Patan
B. Sc. Programme (CBCS-Semester-Grading pattern)
Semester end Examination (Sem-V & VI)

Format for Question paper for Elective Courses (Subject) in Physics

There will be three questions. First question will be from Unit - I, Second question from
Unit-1II, and Third question will be from both the Units. All the questions are detailed as

under.
Time: 1.5 Hrs Total Marks: 50
1 (a) Answer the following (Any two out of three) 08 Marks
(Theory questions)
(b) Attempt any two of following (Out of three) 06 Marks
(Theory type or Application/Example/Problem)

(c) Attempt any three (Out of five) 06 Marks
(Short answer or objective type questions)

2 (a) Answer the following (Any two out of three) 08 Marks

(Theory questions)

(b) Attempt any two of following (Out of three) 06 Marks
(Theory type or Application/Example/Problem)

(c) Attempt any three (Out of five) 06 Marks
(Short answer or objective type questions)

3. Answer the following (Any ten out of twelve) 10 Marks

(M.C.Q. Type or objective type)

Ifc. Reqgistrar
. Hemchandracharya
! v Morth Gujarat University
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Hemchandracharya North Gujarat University, Patan
B.Sc. Programme (CBCS-Semester Grading pattern) Semester end
Examination (Sem-V & VI)
Format (Pattern) for Question paper of Core Compulsory Courses in Physics

There will be four questions. All questions are of 18,17,18& 17 marks each. First question will be from
Unit - I, Second question from Unit-1I, Third question from Unit-III, Forth question will be from all Three
Units. Detailed about all the questions is as under.

Time: 2.5 Hrs Total Marks: 70
1 (a) Answer any one out of Two (Long Theory type questions) 08 Marks
(b) Answer any Two Out of Three 10 Marks

(Short Note/ Application/Example/Problem)

2 (a) Answer any one out of Two (Long Theory type questions) 07 Marks
(b) Answer any Two (Out of Three) 10 Marks
(Short Note/ Application/Example/Problem)

3 (a) Answer any one out of Two (Long Theory type questions) 08 Marks
(b) Answer any Two (Out of Three) 10 Marks
(Short Note/ Application/Example/Problem)
4 (a) Answer the following (Any Six out of Eight) 12 Marks
(Short answer or objective type questions)
(b) Answer the following (Any Five out of Seven) 05 Marks

(Very Short answer or MCQ type questions)

'L '\-'r" --35 ottt 5,
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern
B. Sc. Semester - V

PHYSICS SYLLABUS (Effective from June-2022)

CC: PHY-501

Mathematical Physics, Classical Mechanics & Quantum Mechanics

Course Objectives:
e To provide concepts of generalized curvilinear coordinates and their vector operators with

orthogonal applications.

e To Give basic knowledge of Mathematical Physics and to Provide deep knowledge of various
Differential equation for solving certain special classes of physical problems.

e To provide various numerical techniques useful for the scientific data analysis.

e To Understands the concept of Langrangian Formulation and properties of angular momentum and

Eulers’s equation of motion.

e To study the schrodinger equation, Degeneracy, Eigen value problem and Momentum eigen functions.

UNIT - I MATHEMATICAL PHYSICS

(a) Curvilinear Co-ordinates :
Curvilinear coordinates (10.6), Scale factors & basis factor for orthogonal systems (10.7), General

Curvilinear coordinates (10.8), Vector operators in orthogonal Curvilinear Coordinates (10.9)
Note : The expressions for Divergence and curl are not to be derive but directly expressions

are to be given.
Related Examples, Problems & Short Questions
Basic Reference: Mathematical Methods in Physical Sciences 2" Edition by M.L. Boas. John

Wiley & Sons.

(b) Differential Equations :
Some partial differential Equations Physics (2.1), The method of separation of variables (2.2A),

Separation of Helmholtz equation in Cartesian Coordinates (2.2B), Separation of Helmholtz
equation in spherical polar Coordinates (2.2C), Separation of Helmholtz equation in cylindrical
coordinates(2.2D), Laplace's equation in various coordinate systems(2.2E), Choice of Coordinate

system an seprability of a partial differential equation (2.3)
Related Examples, Problems & Short Questions

(c) Second order differential Equations :
Ordinary and singular points (3.1). Series solution around and ordinary point (3.2),

Some Special Functions in Physics : Lagueree Polynomials (5.7), The Gamma Functions (5.8)

Related Examples, Problems & Short Questions
R SRS
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Basic Reference : Mathematical Physics by P. K. Chatopadhyay, New age international
publsihers. (Second Edition). {For b & c}
Other References:
1. Mathematical Physics by B.D.Gupta.
2. Mathematical Physics by H.K.Dass.

UNIT- II CLASSICAL MECHANICS

(a) Lagrangian Formulation :

Constraints (8.1), generalized coordinates (8.2), D'alembert’s principle (8.3), Lagrange's equations
(8.4), A general expression for kinetic energy (8.5), Symmetries and the laws of conservation
(8.6), Cyclic or ignorable coordinates (8.7), Velocity dependent potential of electromagnatic
field(8.8), Rayleigh”s Dissipation Function (8.9)

Related Examples, Problems & Short Questions

(b) Moving Coordinate Systems :

Coordinate Systems with relative translational motion (9.1), Rotating Coordinate systems(9.2), The
Coriolis force (9.3), Motion on the earth (9.4), Effect of Coriolis force on a freely falling particle
(9.5). Related Examples, Problems & Short Questions

Basic Reference: Introduction to Classical Mechanics by Takawale and Puranik. McGraw Hill
education (india) private limited.

Other References :
1. Classical Mechanics, by Goldstein. Narosa Publishing House, NewDelhi.
2. Classical Mechanics by Yasvant Waghmare.
3. Classical Mechanics by N. C. Rana and P. S .Joag, THM

UNIT -III QUANTUM MECHANICS

(a) General formalism of Wave Mechanics :

The Schrodinger equation and Probability interaction for N-particle system (3.1), The fundamental
postulates of wave mechanics (3.2), The Adjoint of an operator and self Adjointness, (3.3), The
Eigen value Problem; Degeneracy (3.4), Eigenvalues and FEigen Functions of Self-Adjoint
Operators (3.5), The Dirac Delta Function (3.6), Observables: Completeness and Normalization of
Eigen Functions (3.7), Closure (3.8), Physical Interpretation of Eigen values, Eigenfunction and
expansion Co-efficients (3.9), Momentum Eigenfunctions : wave Functions in Momentum Space
(3.10), Uncertainly Principle (3.11), States with Minimum Value for Uncertainly Product (3.12),
Commuting Observable: Removal of degeneracy (3.13). Evolution of System with Time Constants

of the Motion (3.14). Non-Interacting and Interacting Systems. (3.15).
Related Examples, Problems & Short Questions
Ifc. Reqgistrar )
. Hemchandracharya
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Basic Reference : A text book of Quantum Mechanics by P.M. Mathews and K. Venkateshan,

McGraw Hill education (india) private limited.

Other References :

1.

2.
3.
4

Quantum Mechanics by Ghatak and Loknathan, The Macmillan company of India Ltd..
Quantum Mechanics by Fschwabi, Narosa Publishing House, New Delhi.

Quantum Mechanics by John, L. Powell and B.Crasemann.

Quantum Mechanics by Schiff.

Learning Outcome:

After the successful completion of the course students will be able to
e Understand the basic knowledge of generalized curvilinear coordinates and of various

differential equations.

e [ earnt the various numerical techniques useful for the scientific data analysis.

¢ Understand applications of various differential equations and solve certain special physical problems.

e Understand concept of Langrangian Formulation, properties of angular momentum and Euler’s

equation of motion.

¢ Get sufficient knowledge of Schrodinger equation, Degeneracy, Eigenvalue problem and

Momentum eigen functions. Also knows about Physical interpretation of Eigen values, Eigen

function.

PHYSICS -SEM 5 Syllabus effective from June 2022 .:
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern
B. Sc. Semester - V

PHYSICS SYLLABUS (Effective from June-2022)

STATISTICAL MECHANICS, SOLID STATE PHYSICS & PLASMA PHYSICS

Course Objectives:
¢ To create awareness about various application of Statistical Mechanics, with knowledge of
chemical potential as well as potential energy.
e To provide an exposure to Drude model, Sommarfeld model, Hall co-efficient.
e To create awareness about applications to plasmons, Polaritons and Polarons.
e To learn characteristics of plasma in magnetic field and get sufficient knowledge of various
application of plasma. .

UNIT- I STATISTICAL MECHANICS
(a) Some Application of Statistical Mechanics:

Rotating Bodies (6.1), The Probability Distribution for Angular Momenta and Angular Velocities of
Rotation of molecules (6.2), Thermodynamics (6.3), Reversible and Irreversible processes (6.3.1),
The Laws of Thermodynamics (6.3.2) ((i) Zeros (ii) First Law (iii) Second Law (iv) Third Law),
Statistical interpretation of the basics thermodynamic variables (6.4) & (6.4.1 to 6.4.8), Physical
Interpretation of a (6.5), Chemical Potential in the equilibrium state (6.6), Thermodynamic functions
in terms of grand partition function (6.7), Ideal gas (6.8), Gibbs’s Paradox (Inclusive Sackur-Tetrode
equation) (6.9), The Equipartition Theorem (6.10), The Statistics of Para magenetism (6.11),
Potential Energy of a Magnetic Dipole in a Magnetic Field (6.11.1), Curle’s Law (6.11.2), Thermal

Disorder in a Crystal Lattice (6.12), Non-Ideal Gases (6.13).
Related Examples, Problems & Short Questions

Basic Reference : Fundamentals of Statistical Mechanics by B. B. Laud. (Second edition)
New Age International Publisher
Other Reference:
1. Statistical Mechanics and Properties of Matter by E.S.R.Gopa
2. Statistical Mechanics by B K Agarwal & Melvin Eisner, Wiley Eastern
3. Statistical Mechanics - T_h_é_qry and Application by S K Sinha, TW.LM. New Delhi
4. Statistical Mechanics bg{-tﬁ'lg.}l’a_thariya, Pegramon Press I
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UNIT-II SOLID STATE PHYSICS

(a) Free Electron Theory of Metals:
The Drude Model (6.1), Electrical Conductivity of Metals (6.1.1), Thermal Conductivity of

Metals (6.1.2), Lorentz Modification of the Drude Model (6.2), The Fermy-Dirac (F.D.)
Distribution Function (6.3), The Sommerfeld Model (6.4), Density of States(6.4.1), The Free
Electron Gas at 0" K (6.4.2), Energy Of Electron at 0° K (6.4.3), The Electron Heat Capacity (
6.5), The Sommerfeld Theory of Conduction in Metals (6.6), The Hall Co-efficient(Ry)

(6.6.1).Mathiessen’s Rule (6.7).
Related Examples, Problems & Short Questions

(b) Application to Plasmons, Polaritons and Polarons:
(Note: Qualitative description of dielectric constant (W) should be given equation 10.45 and

10.49)
Dielectric Losses (10.6), Optical Phenomena (10.7), Application to Plasma(10.8), Plasma
Ossilations(10.8.1), Transeverse Optical Mode in Plasma(10.8.2), Application to Optical Phonon
Modes in Ionic Crystals(10.9), The Longitudinal Optical Mode(10.9.1), Transeverse Optical
Mode(10.9.2), The Interaction of Electromagnetic Waves with Optical Modes(10.10), Application to the
Motion of Electrons in Polar Crystals (10.11).

Basic Reference: Elements of Solid State Physics by J.P. Srivastava, PHI New Delhi 2006
(Second Edition)
Other References :
1. Solid State Physics by A. J. Dekker.

2. Introduction to Solid State Physics by C. Kittel. 7" Edition, John Willy and Sons
3. Solid State Physics by S O Pillai (8™ Edition), New Age Int. Publishers Limited
4. Fundamental of Solid State Physics by Saxena, Gupta, Saxena & Mandal, Pragati Prakashan

UNIT- III PLASMA PHYSICS

(a) Characteristics of a Plasma in a Magnetic Field:

Description of Plasma as a Gas Mixture (3.1), Properties of Plasma in Magnetic Field (3.2), Force
on Plasma in Magnetic Field (3.3), Current in Magnetised Plasma (3.4), Diffusion in a Magnetic
Field (3.5), Collisions in Fully Ionized Magneto-Plasma (3.6), Pinch Effect (3.7), Oscillations and
Waves in The Plasma (3.8), Plasma Frequency (3.8.1), Maxwell’s Equation in a Homogenous
Plasma (3.8.2), Electromagnetic or Transeverse Oscillations (Steady Applied Magnetic Field szO)

(3.8.3), Electrostatic or Longitudinal Oscillations (B_a)=0) (3.8.4), Oscillations of the Plasma (B_a);tO)

(3.8.5), Hydromagnetic Waves (3.8.6), Resonances and Cut-offs or Reflection Points(3.8.7)
Related Examples, Problems & Short Questions

(b) Applications of Plasma:

Controlled Thermonuclear Reactions (7.1), Lawson Criterion (7.1.1), T%?(d;(%ﬂ&b Barrier (7.1.2),

Heating and Confinment of thé:Plasma (A) - Pinch Devices: Z-Pinch ~O--pinch, (B)- Mirror
R SRS
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Machine, (C)- Stellarator, (D)- Tokamak, (E)- levitrone, (7.1.3), Radiation loss of energy (7.1.4),
Magneto Hydrodynamic conversion of energy (7.2), Plasma Propulsion (7.3), Other plasma devices
(7.4).

Basic Reference: Elements of Plasma Physics by S. N. Goswami New Central Book Agency
(P). Ltd. Calcutta.reprint2011.

Other References :

1. Introduction to Plasma Physics by F.F.Chen. PlenumPress.
2. Plasma Physics by S. N. Sen, Pragati Prakashan, Meerut.

Learning Outcome:

At the successful completion of the course, the students will be able to understands

e Various application of Statistical Mechanics and sufficient knowledge of chemical potential as
well as potential energy.

e Also earn sufficient knowledge about Thermodynamic functions in terms of grand partition
function, Ideal gas, Gibbs’s Paradox and The Equipartition Theorem.

e Drude model, Sommarfeld model, Hall co-efficient. Also aware about applications to plasmons,
Polaritons and Polarons.

e Characteristics of plasma in magnetic field and get sufficient knowledge of various application
of plasma.

e Plasma frequency, Oscillations of plasma, electromagnetic (Transeverse) oscillations
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern
B. Sc. Semester-V

PHYSICS SYLLABUS (Effective from June-2022)

CC: PHY-503
NUCLEAR PHYSICS & MOLECULAR SPECTRA

Course Objectives:

e To make students aware of properties of Nucleus and also familiarize and acquaint
Rutherford scattering as well as estimation of Nuclear size.

e To learn different types of spectra and decay of alpha, Beta and Gamaa rays.

e To provide an exposure to Liquid drop model of a nucleus, Nuclear Energy and various
Elementary particles

e To learn characteristics of  Types of Molecular Energy and Molecular Spectra

e To get sufficient knowledge of Rotational Spectra and Salient Features of Vibrational-
Rotational Spectra

UNIT - I NUCLEAR PHYSICS : THE NUCLEUS

(a) Part—1I Constituents of the Nucles and Some of Their Properties
Introduction (4.1.1), Rutherford Scattering and Estimation of the Nuclear Size (4.1.2),
Measurement of Nuclear Radius (4.1.3), Constituents of the Nucleus and their
Properties.(4.1.4).
Part — II Alpha Rays : Spectra and Decay
Range of Alpha Particles (4.11.1), Disintegration energy of Spontaneous Alpha-Decay

(4.11.2), Alpha-Decay Paradox-Barrier Penetration(4.11.3).

(b) Part—1III Beta Rays : Spectra and Decay
Introduction (4.111.1), Continuous Beta ray spectrum-Difficulties in understanding it (4.111.2),

Pauli's Neutrino Hypothesis (4.111.3), Fermi's theory of Beta-dacay (4.111.4), The Detection
of Neutrino (4.1IL.5).

Part — IV Introduction of Gamma(y) Emission:
Introduction (4.IV.1), Gamma(y)-ray emission - selection rules (4.1V.2), Internal conversion

(4.IV.3). Nuclear Isomerism (4.1V .4).
Related Examples, Problems & Short Questions

Basic Reference :
Nuclear Physics (An Introduction ) by S. B. Patel, New age interngtional publishers (second

Edition) Ak A
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Other References :

1. Nuclear Physics by D C Tayal, Himalaya Publishers.

2. Nuclear Physics by Irvin Kaplan

3. Introduction to Nuclear Physics by H Henge, Addition Wesley.

UNIT-II NUCLEAR PHYSICS

(a) The Liquid drop model of a nucleus
Introduction (5.1), Binding Energies of Nuclei: Plot of B/A Against A (5.2), Weizsacher’s
Semi-Empirical Mass Formula (5.3), Mass Parabolas: Prediction of Stability Against f -
Decay for Members of an Isobaric Family (5.4)

(b) Nuclear Energy
Introduction (6.1), Neutron Induced Fission (6.2), Asymmetrical Fission-Mass Yield (6.3),
Emission of Delayed Neutrons by Fission Fragments(6.4), Energy Released in the Fission
of 2°U (6.5), Fission of Lighter Nuclei (6.6), Fission Chain Reaction (6.7), neutron cycle in
a Thermal Nuclear Reactor (6.8), Nuclear Reactors (6.9)
Related Examples, Problems & Short Questions

Basic Reference :
Nuclear Physics An Introduction by S. B. Patel, Willey Eastern Ltd. {For a and b}

(c¢) Elementary Particles:
Interaction and Particles (13.1), Leptons and Hadrons (13.1.1), Leptons (13.2), Neutrino and
Antineutrino (13.2.1), Other Leptons (13.2.3), Hadrons (13.3), Quarks (13.5)

Basic Reference :
Concepts of Modern Physics by Arthur Beiser, S. Mahajan, S R Choudhury {For ¢}
(Seventh Edition) McGraw Hill Education

Other References :
1. Nuclear Physicsby D C Tayal, Himalaya Publishers.
2. Nuclear Physics by Irvin Kaplan
3. Introduction to Nuclear Physicsby H Henge, Addition Wesley.

UNIT-IIT MOLECULAR SPECTRA

(a) Types of Molecular Energy and Molecular Spectra :
Separation of Electronic and Nuclear Motion: the Born Oppenheimer Approximation (17.1),
Types of Molecular Spectra (17.2), Types of Molecular Energy States and Associated
Spectra(17.3)

(b) Pure Rotational Spectra :
Salient Features of Rotational Spectra (18.1), Molecular Requirement for Rotational Spectra
(18.2), Experimental Arrangement (18.3), The Molecule as a rigfd”Raeafey: Explanation of

i
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Rotational Spectra (18.4), The Non-rigid Rotator (18.5), The Isotope Effect (18.6).

(c) Vibrational — Rotational Spectra :
Salient Features of Vibrational-Rotational Spectra (19.1), The Molecule as a Harmonic
Oscillator (19.2), Anharmonic Oscillator (19.3), Vibrational Frequency and Force Constant for

Anharmonic Oscillator (19.4), Isotope effect on Vibrational Levels(19.5)
Related Examples, Problems & Short Questions

Basic Reference: Aromic & Molecular-Spectra by RajKumar, KedarNathRamNath, Delhi.

Other References:
1. Molecular spectroscopy by Herz-Berg.
2. Molecular spectroscopy by Banewell
3. Atomic Physics by J B Rajam ( 7" Edition) S. Chand publication, Delhi
4. Elements of spectroscopy by S L Gupta, V Kumar, R C Sharma, (30™ Edition) Pragati
Prakashan

Learning Outcome:
At the successful completion of the course, the students will be able to understands

e Properties of Nulceus also Rutherford scattering as well as estimation of Nuclear size.

o Different types of spectra and decay of alpha, Beta and Gamaa rays.

e Liquid drop model, Nuclear Energy and Fission of Lighter Nuclei and Fission Chain
Reaction

e Various Elementary particles like Leptons Hadrons, Neutrions, Antineutrions, Hadrons
and Quarks

e Characteristics of Molecular Energy and Molecular Spectra

e Rotational Spectra and Salient Features of Vibrational-Rotational Spectra and
applications
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern

B.Sc.Semester-V
PHYSICS SYLLABUS (Effective From June-2022)

CC: PHY-504
ELECTRONICS & COMPUTER

Course Objectives:

e To provide deep knowledge of Network Transmission and various type of network sections.

¢ To make students aware about Thyristor and Optoelctric Devices like Triac, Diac, LDR, Solar
cell. To learn applications of LDR, Characteristics of Solar cell and of LASER.

e To get sufficient knowledge of basic Transistor amplifier, Multistage amplifier and
Regulated power supply.

e To learn about computer, executing a C Program and programming style.

e To provide an exposure to programming C.

UNIT -1

(a) Network Transformations:

Principle of duality (1.3), Reduction of Complicated network (1.4), Conversions between T and
n sections (1.5), The bridged-T network (1.6), The Lattice Network (1.7), The Reciprocity
theorem (1.9), The compensation theorem (1.12), Driving point impedance, transfer impedance
(1.14), The parallel-T network (1.17).

Basic Reference : Networks, Lines and Fields by J. D. Ryder Prentice Hall.

(b) Thyristors and Optoelectronic Devices :

Introduction to Thyristors, Triac (2.51), Diac (2.52),

Introduction to Optoelectronic Devices (3.1), LDR (Light Dependent Resistor) or Photo-
Conductive Cell (3.2), Applications of LDR (3.3), Photo-Transistor (3.5), Photovoltaic or Solar
Cells: construction, working, Characteristic and Efficiency of Solar cell(3.6), Lasers (3.8), Laser
Action (3.9), Spontaneous and Stimulated Emission Probabilities and Condition of Population

Inversion (3.10), P-N Junction Laser Diode (3.11).
Related Examples, Problems & Short Questions

Basic Reference :Hand Book of Electronics by Gupta and Kumar, 46™ revised Edition 2019.

UNIT - II

(a) Basic Transistor Amplifiers:

Current and Voltage amplifiers (6,10), Common Emitter Amplifiers with Emitter Resistor
(6.11), Simplified Common Emitter Hybrid Model (6.12), (6.12.1, 6.12.2), Effect of An

Emitter Bypass Capacitor in low frequency Response (6.13) Bt
(g g
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(b) Multistage Amplifiers :

Multistage Transistor Amplifiers (General) (7.1), Terms used in Multistage Transistor Amplifiers
(7.1.1), R-C- coupled Amplifiers (7.2), Middle Frequency Range (7.2a), Low Frequency Range
and Lower Cut-off Frequency (7.2b) Transformer Coupled Amplifiers (7.4, a, b), Direct coupled

Amplifiers (7.5), Effect of cascading on Band width (7.6).
Related Examples, Problems & Short Questions

Basic Reference : Hand Book of Electronics by Gupta and Kumar. 46™ revised Edition 2019.

UNIT - III
(a) Overview of C :
History of C (1.1), Importance of C (1.2), Sample Program: Printing a Message (1.3), Basic
Structure of C Programs (1.8), Programming Style (1.9), Executing a C Program (1.10).

(b) Constants, Variables & Data Types: (Programming in C)

Introduction (2.1), Character Set (2.2), C Tokens (2.3), Keywords and Identifiers (2.4), Constants
(2.5), Variables (2.6), Data Types (2.7), Declaration of Variables (2.8), Declaration of Storage
Class (2.9), Assigning Values of Variables (2.10), Defining Symbolic Constants (2.11),
Declaring a Variable as Constant (2.12), Declaring a Variable as Volatile (2.13), Overflow and
Underflow of Data (2.14).

Basic Reference : Programming in ANSI C by E.Balaguruswami (THM) ( 3" Edition )

(c) Regulated dc power supply
Introduction to regulated power supply, Transistor Series voltage Regulator (25.2.), Negative
Feedback Voltage Regulator (25.3), Transistor Shunt Regulator (25.4), Transistor Current
Regulator (25.5),

Related Examples, Problems & Short Questions
Basic Reference :
Electronics and Radio Engineering by M. L. Gupta. 9" Enlarged Edition reprint 2002.

Dhanpat Rai Publication Co.

Other Reference :

1. Electronic Devices and Circuits by Mottershead Prentice Hall
2. Integrated Electronics by Millimum & Halkias
3. Basic Electronics and Linear Circuits by N N Bhargava, D C Kulshreshtha, S C gupta

Learning Outcome:
At the successful completion of the course, the students will be able to understands
o The Network Transmission and various type of network sections like T and & sections, the
bridged -T network and the Lattice Network.
e Triac, Diac, LDR, Solar cell. To learn applications of LDR, Characteristics of Solar cell and

of LASER.

e Basic Current and Voltage amplifiers, Common Emitter Amplifiers with Emitter
Resistor and Simplified Common Emitter Hybrid Model. Also Multistage amplifier
(R-C- coupled Amplifiers ) and Regulated power supply.

e About computer, executing a C‘Program, programming style and pmgr%

ol
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern

B.Sc. Semester-V
PHYSICS SYLLABUS (Effective From June-2022)

LABORATORY EXPERIMENTS

Course Objectives:

e To gain practical knowledge by applying the experimental method to correlate with
the Physics theory.

e To provide hands on experience with equipments such as CRO, GM counter,
spectrometer, Goniometer, electronic circuits.

e To learn the usage of electrical and optical systems of various measurements.

e To impart practical knowledge by performing experiments based on the principles of
theory courses.

e To provide training how to analyze the experimental data and graphical analysis.

e To develop intellectual communication skills and discuss the basic principles of
scientific concepts in the group.

PC: PHY-501
Acceleration due to gravity (g) using Kater’s pendulum(with MOVABLE knife edges)
Determination of Thermal conductivity ‘K’ of a rubber tube.
I-V Characteristic of solar cell and determination of FF, V. F.& n
Velocity of sound in air using CRO
G.M. Counter (Plateau Characteristics)

M N

PC: PHY-502
. Refractive index © p ¢ by total internal Reflection method using Gauss eyepiece
Resolving power of grating
To study absorption spectra of lodine gas molecule
Goniometer (Determine of Cardinal points)
To study absorption spectra of liquid(KMnO,)

SN R S

PC: PHY-503

Comparison of capacity (C;/C,) using method of mixture
Measurement of frequency f and phase difference ‘0’ of a.c wave using CRO
Calibration of magnetic field

Solenoid Inductor ( Fixed Current of Secondary Coil)

e/m Thomson method /& " TP,
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PC: PHY-504

1. A study of transistorized Hartley Oscillator using CRO/Wavemeter
2. 1/P and O/P impedance of a R-C CE amplifier at different frequency using VITVM/CRO
3. A study of Transformer coupled Amplifier using VITVM/CRO
(voltage gain frequency response and bandwidth)
4. Diac characteristics
5. Characteristic of SCR

Learning Outcomes:
By the end of the course, the students will be able to understand..

The basic principles of Physics related to their courses in the practical way.

The operational details of CRO, GM counter, spectrometer, electronic circuits etc.
The experimental design aspects to determine various properties of like gravity,
Thermal conductivity, Refractive index, determination of R, analysis of absorption
spectra, value of e/m etc.

The process to analyze the observations and infer the outcome of the experiments.
How to analyze the experimental data and graphical analysis.

PHYSICS -SEM 5 Syllabus effective from June 2022
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern

Elective (Subject) Courses for SEM V [Credits-2]
(In force from June 2022)

ES : PHY-07: INSTRUMENTS

Course Objectives:
e To gain deep knowledge of principle, construction, working process of M L
e To provide hands on experimental aspect to measurement of wavelength and determination of
thickness of thin transparent sheet as well as refractive index.
e To develop knowledge of B.C. as well as CRO and usage of it.
e To learn the usage of GM counter and working function of it.

UNIT1I

Michelson’s Interferometer (15.7) Principle, Construction, Working, Circular fringes, Localized
fringes, White light fringes, Visibility of fringes(15.7.1 to 15.7.7), Applications of Michelson
Interferometer (15.8)-Measurement of wavelength, Determination of difference in the wavelengths of two
waves, Thickness of a thin transparent sheet, Determination of the refractive index (15.8.1 to 15.8.4)
Babinet Compensator (20.21):Construction (20.21.1), Production of polarized light (20.21.2),
analysis of elliptically polarized light (20.21.3).

UNIT-II

C.R.O.: CR Tube (3.5), Electrostatic Deflection Sensitivity (3.5.1), Magnetic Deflection
Sensitivity (3.5.2), CRT connections (3.5.3), Uses of C.R.0.(3.5.4)

G. M. Counter: Principle, Construction, Working, Dead time, recovery time, True counting rate,
Efficiency of counting, Quenching of G M counter, Operation and testing of G.M. counter,
Plateau, Applications of GMC, Advantages and limitations of GMC.

Basic references:
1. A Textbook of Optics by Dr. N. Subrahmanyam, Brijlal & Dr.M. N.Avadhanulu, S.Chand

(for M1, B.C.)
2. Hand Book of Electronics by Gupta and Kumar. 30" revised Edition 2002.(for CRO)
3. Refresher Course in Physics Vol-III, S. Chand & Co. Ltd.(7th edition-2006) (for GMC,Ch-28)

Learning Outcomes:
By the end of the course, the students will be able to understand..
e Principle, construction, working process of M L.

e The technique of measurement of wavelength and determination of thickness of thin
transparent sheet as well as refractive index.

e The principle, working function and usage of B.C. as well as CRO.
¢ The usage of GM counter and working function of it.

/ } F a1 Vc. Registrar
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN
CBCS - Semester - Grading Pattern
B. Sc. :: PHYSICS :: SEMESTER-V

ES : PHY-08: ENERGY TECHNOLOGY

Course Objectives:
e To gain deep knowledge of Fundamentals and Applications of Solar Energy.
e To learn the Merits and Limitations of Solar energy conversion and utilization.
e To develop knowledge of Solar energy from satellite station through microwaves to
Earth station.
e To provide an exposure to Solar photovoltaic systems: V-I characteristics of a solar cell.

UNIT -1

Fundamentals and Applications of Solar Energy

Introduction (3.1), Applications (3.2), Essential subsystems in a Solar energy plant (3.3), Solar
energy chains (routes) and their prospects (3.4), Terms and definitions of some basic entities
(3.4.a.), Units of solar power and solar energy (3.5). Merits and Limitations of Solar energy
conversion and utilization (3.6), .Energy from the Sun (3.10), Solar constant (3.11).

UNIT- 11

Solar Energy Conversion Systems and Thermal Power Plants:

Solar thermal power supply system for space station (4.18), Solar energy from satellite station
through microwaves to Earth station (4.19), Solar thermoelectric power (4.20). Solar
photovoltaic systems: V-I characteristics of a solar cell (5.6), Inter connections of solar cell (5.7),
Efficiency of solar cell (5.8).

Basic Reference:
Energy Technology by S. Rao and Dr. B. B. Parulekar. Khanna Publ., Delhi. 1% edition 1985

Learning Outcomes:

By the end of the course, the students will be able to understand.
The fundamentals and Applications of Solar Energy.
Merits and Limitations of Solar energy conversion and utilization.
The Solar energy from satellite station through microwaves to Earth station.
The Solar photovoltaic systems and V-I characteristics

i a5 |
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN

Programme code : Programme Name : B.Sc.
Faculty : SCIENCE Semester : \Y
Subject : CHEMISTRY
Effective from : June 2022 4l
Sr. | Paper Code Name of Paper Credit
1 CC CH-501 INORGANIC CHEMISTRY-I 3
2 | CC CH-502 ORGANIC CHEMISTRY-II 3
3 | CC CH-503 PHYSICAL CHEMISTRY-III 3
4 | CCCH-504 STRUCTURAL -ANALYTICAL CHEMISTRY-1V 3
5 SE CH -505 A | SYNTHETIC DYES
2
SE CH -505 B | SPECTROPHOTOMETRY
6 | GE CH 506 ELECTIVE (GENEIC) COURSE 2
LC CH-507 A | LABORATORY COURSE-I 1.5
INORGANIC CHEMISTRY PRACTICALS
LC CH-507 B | LABORATORY COURSE-II 1.5
7 ORGANIC CHEMISTRY PRACTICALS
LC CH-507 C | LABORATORY COURSE-III 1.5
PHYSICAL CHEMISTRY PRACTICALS
LC CH-507D | LABORATORY COURSE-IV VIVA -VOCE 1.5
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY
University Road, P.O.BOX NO: 21, PATAN-384265
N. Gujarat. INDIA.
NAAC Accreditation Grade — “B”
E-Mail: ngu_vc@wilnetonline.net
ngu_regi@wilnetonline.net
Website: www.ngu.ac.in
www.ngu patan.org
FACULTY OF SCIENCE
CHEMISTRY SYLLABUS
(Effective from June-2022)

B.Sc. (semester V & VI Programme)

The proposed new courses in chemistry for under graduate classes are
reassigned in accordance to semester/CBCS/Grading system with new education policy. The
new course is based on model curriculum of the university grants commission.

The medium of instruction should be Gujarati and the question paper should be
drawn in Gujarati with the English version. Students are permitted to write answer in English
or Gujarati language.

Its objective are as under:

1. To meet the growing demand of Specialization and Advanced Courses in applied
science.

2. To help the colleges to update and modernize their laboratories.

3. To redesign the courses the special emphasis on local requirements,
environment, to link the courses with requirements of the industries and research

4. To prepare for National level entrance test like NET/SLET/JRF and other
competitive exams.
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY
University Road, P.O.BOX NO: 21, PATAN-384265
N. Gujarat. INDIA.
NAAC Accreditation Grade — “B”
E-Mail: ngu_vc@wilnetonline.net
ngu_regi@wilnetonline.net
Website: www.ngu.ac.in
www.ngu patan.org
FACULTY OF SCIENCE
CHEMISTRY SYLLABUS
(Effective from June-2022)

Common Formula For Question Paper (Core course)
Time: 3 Hours Total Marks:70

Theory Examination Pattern( Core Course):

Que.No 1 A: Write any Two out of Three Questions 12 Marks
ue.No:
B: Write any One out of Two Questions 05 Marks
A: Write any Two out of Three Questions 12 Marks
Que.No:2 . .
B: Write any One out of Two Questions 06 Marks
A: Write any Two out of Three Questions 12 Marks
Que.No:3 . .
B: Write any One out of Two Questions 05 Marks
Que.No:4 Write any Three Questions out of Five Questions. 18 Marks
(Ask Questions from Unit-1,2 and 3 With Equal Sharing.)
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Inorganic Chemistry
Paper : CC CH-501

UNIT -I: Reaction Mechanism of Coordination Compounds

e Substitution reaction of square plannar complexes

e Reaction of Platinum Il complexes, the trans effect, theories of trans effect, use of
synthesis in trans effect and analysis

e Substitution reaction in octahedral complexes, Possible mechanism reactions, Ligand
displacement reaction in octahedral complexes, acid hydrolysis, Base hydrolysis

e Electron transfer reaction, mechanism of redox reaction, mechanism of substitution in
square plannar complexes

UNIT- II : Organo Metallic Compounds

Definition

Types of O.M.C.

Classification

Nomenclature of O.M.C

Structure and bonding in dihapto and metal olifines complexes. e.g. Ziese's
salt complexes, ferrocine structure

e O.M.C. of Li and Al complexes

UNIT- III : Corrosion

Principle of corrosion

Types of corrosion

(I) Wet corrosion

(I) Dry corrosion

(IIT)Galvanic corrosion

(IV) Atmospheric corrosion

(V) Pitting corrosion

(VI) Inner granual corrosion

(VII) Dezincfication

Prevention of corrosion: Inhibitors- Definition, type and use of inhibitors.

Books Suggested (Inorganic Chemistry):

1. Valance and molecular structure by Cartmell and Flower.

2. Text book of Inorganic Chemistry by Durent and Durent.

3. Inorganic Chemistry by S. Chand.

4. Advance Inorganic Chemistry Vol-Il Satya Prakash (S.Chand)
5. Concise Inorganic chemistry by J.D.Lee.

6. Metalic Corrosion By M.N. Desai

7. Advance Inorganic Chemistry J.E. Huhee.

Ifc. Reqgistrar
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Organic Chemistry
Paper : CC CH-502

UNIT-I : Stereochemistry

Conformational analysis of mono and di substituted cyclohexanes

Molecular asymmetry as illustrated by allenes and diphenyls

Isomerism of oximes.

Determination of geometrical isomerism of Aldoxime.

Determination of geometrical isomerism of Ketoxime(Beckmann's transformation)

UNIT- 11
(A) Carbohydrates

Introduction of Disaccharides
Structure determination of
(1) Sucrose

(2) Maltose

(3) Lactose

(B) Isoprenoids

Classification

General methods of structure determination

Isoprene rule

Contitution of Citral, a-Terpeneol and Camphor with their synthesis

UNIT- III : Nucleophilic substitution at saturated carbon atom

The reaction mechanism

Mechanism of SN' and SN” reactions

Stereochemistry of reaction SN' and SN” reactions

Relative reactivity in substitution

Solvent effect variation at carbon site

Relative leaving group activity

Neighboring group participation

Competitive reactions. Elimination E;, E; and E;., mechanisms

'H, F gt Vc. Reqistrar
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Books Suggested (Organic Chemistry):

. Organic chemistry by Morrison & Boyd V" Edition

. Advance organic chemistry by R.K.Bansal.

. Organic chemistry by LL.Finar Vol. 1 &.I1 V" Edition

. Organic chemistry by pine, Hendrikson, Cram and Hammond IV" edition...
. Outline of chemical technology by Dryden II" Edition

. Synthetic organic chemistry by Gurdeep R Chatwal.

. Advanced organic chemistry by Jerry March.

. Organic reactions and their mechanisms II" edition by P.S. Kalsi.

O 0 3 O N B~ W N =

. Stereo chemistry: conformation and mechanism VI edition by P.S.Kalsi.

10. Organic chemistry of natural product Vol: I & Il by Gurdeep R. Chatwal.

11. Advanced organic chemistry by Arun Bahal and B.S. Bahal.

12. Organic chemistry Vol, I, II, IIT by S.M.Mukherjee, S.P.Singh, R.P.Kapoor.

13. Stereo Chemistry by Nasipuri.

14. Advanced Organic Chemistry by L.D.S. Yadav & Jagdambasingh, Pragati prakashan
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Physical Chemistry
Paper : CC CH-503

UNIT-1: Electro Motive Force

e Introduction of Terms
- Oxidation, Reduction, Redox, Anode, Cathode
- Electrode, Half cell
- Oxidation & Reduction Potential
- Galvanic cell
- Chemical Cell
- Electro Chemical Series
- Nearnst Equstion
e Without Transference with Transference Verification of
e Concentration cell and it's EMF equation.
Electrolyte concentration cell
Concentration cell without transference, Concentration cell with transference
Electrode concentration cell
Liquid -Liquid junction potential
Application of EMF measurements Determination of
Degree of hydrolysis of salt Solubility of sparingly soluble salt
Stability constant of complex
Equilibrium constant
pH
Ionic constant of water
Dissociation constant of weak acid,
e Numericals

UNIT:-II: Thermodynamics

Zeroth law of thermodynamics
Absolute temperature scale

Nernst heat theorem

Third law of thermodynamics
Determination of absolute entropy
Experimental verification of third law
Entropy change in chemical reactions.
Fugacity and Activity

. © ©

K/

AS

» The concept of Activity & Activity Coefficient
» Determination of Fugacity of Gas
» Fugacity of a gas in a gaseous mixture
» Fugacity of a Liquid Component in a Solution
> Physical Significanee of fugacity LGP IR
|f '"5 1 Vc. Registrar
i ; .,u ; - 8 Hemchandracharya

- North Gujarat University
N W PATAN




e Concept of Fugacity and determination of Graphical Method & Approximation
method
e Numerical

UNIT- II1: The Colloidal State

Introduction
Types of Colloidal System
Classification of Colloids
Difference between True Solutions, colloidal solution and suspension.
Preparation of Colloidal Solutions.
(a) Dispersion Methods.
(b) Condension Methods.
e Purification of Colloidal Solutions.
(a) Dialysis
(b) Ultra-filtration.
e Properties of Colloidal solution.
(1) Physical
(i) Colligative
(iii) Optical
(iv) Kinetics
(v) Electrical
(vi)Electro kinetics properties (Zeta potential)
Electro phoresis
Electro Osmosis
Stability of Colloid (Rule of Schulze Hardy)
Gold number
Donan membrane equilibrium and calculation of molecular Weight
Gels and Emulsion
Foams, Theory of Foamstability, Antifoamers.

Importance and applications of Colloids

Books Suggested (Physical Chemistry):

1. Advance Physical Chemistry by Gurdeepraj.

2. Physical Chemistry (Question and Answer) by R. N. Madan, G.D. Tuli, S.Chand.
3. Principal of Physical Chemistry by Puri, Sharma, Pathania.

4. Chemical Thermodynamics by R.P. Rastogi and R.R. Mishra.

5. Physical chemistry by atkins.

6. Essentials of Physical Chemistry by B. S. Bahal, Arun Bahal, G.D.Tuli,

7. Physical Chemistry by P.W. Atkins, 5" edn, Oxford 1994 7™ edn-2002.

8. Physical Chemistry by R.A. Albern and R.J.Silby, John Wiley 1995.

9. Physical Chemistry by G.H. Barrow, 5" edn, Mac Graw Hill, 1988,6™ edn, 1996.
10.Physical Chemistry by W.J. Moore, 4™ edn, Orient Longmans 1969.
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Structural - Analytical Chemistry
Paper : CC CH-504

UNIT:-I: Symmetry of molecules

Symmetry elements & symmetry operations

Multiplications of symmetry operations

Multiplication table for Cyy, Csy, Con point groups only
Classification of schoonflies point groups

Determination of schoonflies point groups natations
Symmetry & optical activity

Symmetry property of orbital's for Cyy, C3y, Cap, point groups

UNIT- II : NMR spectroscopy

Introduction
Proton magnetic resonance (1H NMR) spectroscopy
Equivalent and non equivalent protons
Enantiotopic and Diastereotopic Protons
Nuclear shielding & de-sheilding
Chemical shift & molecular structure
Intensity of Signals
Spin-spin splitting and coupling constant
Simplification of Complex spectra

» Double Resonance

» Deuterium labeling
e NMR Based Examples by Using Spectral Data

UNIT:- III : Acid-Base titration

e Construction of titration curves (Neutralization of weak acid by strong base and weak
base by strong acid only)

Neutralization of polyprotic acid (Dibasic and tribasic acid only) by strong base
Analysis of Soda Ash

Titration of Boric acid

Indicators, Mechanism of Indicators

Gran's plot

Buffer Solution, buffer level, buffer range & buffer capacity

Numericals
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Suggested books: (structural chemistry)

. Chemical application of group theory by F.A.Cotton

. Chemical bonding and introduction by K.C.Patel, R.D.Patel and Raval
. Application of group theory to chemistry by Bhattacharya

. Symmetry in chemistry by Jafle and Orchin 9 4-2013

. Advance inorganic chemistry by cotton & Wilkinson

. Basic principles of spectroscopy by R.Chand

. Organic chemistry Vol. 1 by S.M.Mukherji, S.P.Shingh, Kapoor

. Spectroscopy organic compounds V1" edition by P.S kalsi

O 0 39 O N B~ W N =

. Organic chemistry by Morrison and Boyd

[a—
o

. Spectrometric identification of organic compounds V" edition by Silverstain, Bassler
and Morrill.
. Application of absorption spectroscopy of organic compounds by John R. Dyer

—_ =
N =

. Spectroscopic method in organic chemistry V'™ edition by Dudley H. Williams & lan
Fleming

13. Physical methods for chemist Ruwssell S. Drago

14. Organic spectroscopy by Williams & Kemp

15. Organic spectroscopy by V.R.Dani

16. Qualitative Analysis R.A.Day & A.L.Underwood

17. Analytical Chemistry G.D. Christain

18. Fundamentals of Analytical Chemistry D.A.Skoog, D.M. West & F.J.Holler

19. Principales of Analytical Chemistry J.H. Kennedy

20. Analytical Chemistry — Principals & Techniques L.G.Hargis

# '\-'r'% --55 ot 5,
I5 P S Vc. Reqistrar
Vel FAmES /a Hemchandracharya

L s 4 North Gujarat University
N A W PATAN




Hemchandracharya North Gujarat University, Patan

B. Sc. Chemistry
Semester : V

Synthetic Dyes
Paper : SE CH-505 A

UNIT :-1:
e Introduction
e Synthetic Dyes
[ ]
e Difference between Dyes and Pigments
e (lassification of Dyes

- According to constitution

- According to method of coloring the fibres

Optical Brightners

UNIT :- II : Synthesis and uses

Congo Red

Eosin

Alizarin

Crystal violet
Indigo

Sefronine -T
Methylene Blue
Ereochrom Black -T
Rhodamine
Rosanilin

References Books :

1. Synthetic Dyes by Venkatramanan

2. Synthetic Dyes by G.R.Chatwal

3. Synthetic Dyes and Drugs by O.P.Agrawal
4. Synthetic Dyes by O. D. Tyagi & M. Yadav
5. Sanshlesit Rangako, Granth Nirman Board

Chromophores, Chromogens, Oxochroms, Bathochromic shieft, Hypsochromic shieft
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Spectrophotometry
Paper : SE CH-505 B

Unit-1: - Spectrophotometry

» Introduction, Theory of spectrophotometry and colorimeter. Lambert-Beer’s law,
Application of Lambert-Beer's Law, Introduction to Colorimetry ,Instrumentation of
colorimeter.

» Spectrophotometry: Wavelength selection by prism and diffraction grating,
Radiation source, cells, data presentation, single-beam spectrophotometer, Double-
beam spectrophotometers, Numericals

Unit-II: - Atomic Spectroscopy

» Introduction, Principle, Flame Emission Spectroscopy (FES) and Atomic
adsorption Spectroscopy (AAS), Principal, comparison and applications, Burners
(Total consumption burner and Premix burners).

Reference Books

1. Analytical Chemistry by G. D. Christian, et al , Wiley, 6th Ed.
2. Principles of Instrumental Analysis: Holler, Skoog, Crouch 6th Ed. Thomson Publication

3. Modern Analytical Chemistry, David Harvey, Mc-Graw Hill Higher education
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V
Laboratory Course
LC CH-507
(Inorganic, Organic, Physical Chemistry)

This syllabus is to be completed by assigning four laboratory session per week, each
of Three periods. The number of students in the laboratory batch should not exceed fifteen
(15) the medium of instruction will be English in laboratory course

Inorganic Chemistry practical

(A) Alloy

1) Brass alloy ------- Zn (Gravimetric) and Cu (Volumetric)

2) German silver alloy ------ Ni (Gravimetric) and Cu (Volumetric)
3) Bronze alloy ------ Sn (Gravimetric) and Cu (Volumetric)

(B) Synthesis by Convention Method

1) Ferrous sulphate or Green vitriol (FeSO4 7H,0)
2) Sodium cobaltinitrate Naz [Co(NO;)s]

3) Tetra amine cupric sulphate

4) Hexa thio urea plumbous nitrate

5) Cuprous chloride

Organic Chemistry practical
(A) Qualitative Analysis (Minimum 08)
Analysis of an organic mixture containing two components using water, NaHCOs,
NaOH, HCl as a solvent for Separation /or using distillation process for separation and
identification with the suitable chemical tests and preparation of suitable derivatives.

Soluble Components:- Oxalic Acid, Succinic Acid, Resorcinol, Urea, Thiourea
(Give water soluble compounds only in solid + solid mixture and water soluble components
should not given with same natured compound’s mixture)

Separation of two components from Organic Mixture Such as....
Solid-Solid ------ Mixture

Solid- Liquid ------- Mixture

Liquid-Liquid ------ Mixture

[Liquid component must be neutral in nature]

Ifc. Reqgistrar
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Physical Chemistry practical

[A] Instruments: (Minimum 05)

1. To Determine the Normality and Amount of each acid in given mixture of XN
(HC1+CH3COOH) by PH metric titration using 0.1 N NaOH.

2. To Determine the Normality and Amount of each acid in given mixture of XN
(HCI+CH3COOH) by Potentiometry titration using 0.1 N NaOH.

3. To Determine the Normality and Amount of each acid in given mixture of XN
(HCI+CH3COOH) by Conductometry titration using 0.1 N NaOH.

4. To Determine the Solubility & Solubility product of Sparingly Soluble salt PbSO4/BaSO4
by Conductometry.
5. Determine the Concentration of Mn**ions and Cr* ions in in a given mixture of
(KzCI'207 + KMDO4)
6. To Determine the Amount of Nickel in the given unknown solution by Colorimetric
method.

[B] Chemical Kinetics & Adsorption:

7. To determine the order of reaction between K,S,0g and KI.

8. To determine the order of reaction between H>,O, and HIL.

9. To study the adsorption of Acetic acid/Oxalic acid on animal charcoal and prove the

validity of Freundlich Equation.

fgt PEE,
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry
Semester : V

Pattern of University Practical Exam

Time: 11:00am to 5:30pm (Including 30 minutes recess) Total Marks: 200

First Day
(A) Inorganic (50 marks)

-Estimation from Alloy (30 marks) and Inorganic Preparation ( 20 marks)
(B) Organic (50 marks)

- Qualitative analysis of an organic mixture.

Second Day
(C) Physical (50 marks)
- Any one exercise should be selected for each candidate from syllabus.

(D) Viva-Voce and Journal

e Viva-Voce on practical base (40 marks)

Inorganic ...... 13 marks
Organic ......... 13 marks
Physical ........ 14 marks

e Journal (10 marks)

> Note: Certified practical journal is compulsory for practical exam.
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Hemchandracharya North Gujarat University, Patan
B. Sc. Chemistry

Semester : V

Suggested batch distribution for practical exam

First Day:

11:00am to 2:00pm | 2:30pm to 5:30pm

Inorganic: A Inorganic: B

Organic: B Organic: C

Physical: C Physical: A

Second Day :
11:00am to 2:00pm 2:30pm to 5:30pm

Inorganic: C Inorganic viva- All students ( A,B & C batch)
Organic: A Organic viva- All students (A,B & C batch)
Physical: B Physical viva- All students (A,B & C batch)

Batch distribution (for maximum 30 students and 3 Examiners)

[Maximum 10 Students per each Examiner]
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY
PATAN- 384 265

Modified Detailed Syllabus of CBCS PROGRAMME
Pattern for B Sc Mathematics Semester System

With Effect from June: 2022
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B.Sc. in Mathematics: PROGRAMME Structure under CBCS
With Effect from June: 2022

Hemchandracharya North Gujarat University, Patan-384265.

Mission: Our mission is to provide opportunities for developing basic-quality mathematical skills and
achievement for their betterment of life through scientific and technological development.

Learning outcomes: Four major focusing areas: Logical Reasoning & Motivation; Analysis & Problem
solving; Information & Technology Proficiency.

Vision: To Motivate Individuals to excel in the mathematical basic knowledge-driven environment of the

215t century through curriculum and train integrally human resources through teaching. We Focus on
quality education.

(1) EDUCATIONAL AIMS:

Mathematics is one of the fundamental disciplines in science. It is the basic for all the
disciplines. To make education more effective and learner centric, restructurisation of curriculum
becomes essential. As a positive step in this direction and in order to respond to the emerging trends
in the global scenario, it is decided to introduce the Choice Based Credit System (CBCS) from the
academic year 2011-12 and modified it after three years. Under this system, the academic programme
becomes student-oriented, relevant, interdisciplinary and flexible.

(2) CONDITIONS FOR ADMISSION :

A candidate who has passed the H Sec-Science Degree examination of the state or any other
examinations accepted by the Syndicate as equivalent thereto shall be eligible for admission to this B
Sc Programme in Mathematics on full-time basis of study.

INTAKE rules for admission are as per University notification from time to time.

Students are allowed to take admissions to successive semesters under carry over benefit
facility as per the norm decided by the university .

(3) LEARNING OUTCOMES :

The programme leading to this degree provides the opportunities to develop and demonstrate
knowledge and understanding in the following areas:

e Knowledge and understanding : When one has completed this degree he/she will have
knowledge and understanding of the fundamental concepts, principles and techniques from
a range of topic areas.

e Cognitive skills : When one has completed this degree he/she will be able to understand how
to solve some problems using the methods taught and develop abstract