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Annexure- 1

HIMACHAL PRADESH UNIVERSITY

Courses of Study and Syllabi for M. Se. Physics

Semester-1 Max. Marks (Credits)
Course-PHYMS-101  Mathematical Physics B0+ 20 1A (4)
Course- PHYMS-102 Classical Mechanics 80+ 20 1A (4)
Course- PHYMS-103 Electronics- [ Bl 20 1A (4)
Course- PHYMS-104 Computational Methods in Physics B+ 20 LA (4)
Course- PHYMS-105 Laboratory Bl 20 1A (6)

Additional Optional Course I-PHYMS-106

Computer Application in Physics Nodal Center based B0 (Theory 40 + Practical4d)
+20 LA
(3)
Semester-11
Course- PHYMS-201 Quantum Mechanics-1 B0+ 20 1A (4
Course- PHYMS-202 Condensed Matter Physics 84+ 20 1A (4)
Course- PHYMS-203 Suatistical Physics B0+ 20 1A (4
Course- PHYMS-204 Electrodynamics 84+ 20 1A (4)
Course- PHYMS-205 Laboratory B0+ 20 1A (6)
Additional Optional Course-11 - PHYMS-206
Computer Application in Physics Nodal Center based B0 (Theory 40+ Practical 40)
+20LA
(3)
Semester-111
Course- PHYMS-301 Quantum Mechanics-11 84+ 201.A (4)
Course- PHYMS-302 Material Science B0+ 20 1A (4)
Course- PHYMS-303 Nuclear Physics 84+ 201.A (4)
Course- PHYMS-304 High Energy Physics B0+ 20 1A (4)
Course- PHYMS-305 Laboratory 80+ 201.A (6)



Sgmester-IV
Course- PHYMS-01 Electromics -1

Course- PHYMS-402 Elective Papers one of the following

i)  PHYMS-402 (a) Advanced High Energy Physics

i) PHYMS-402 (b) Nuclear & Particle Astrophyvsics

i)  PHYMS-0Z (¢) Advanced Quantum Mechanics

Course- PHYMS-403 Elective Papers one of the following

1) PHYMS-403 (a) Nano Physics

i) PHYMS-403 (b) Mesoscopic Physics

i} PHYMS-403 () Advanced Computational Physics
Course- PHYMS-404 Elective Papers one of the following

i} PHYMS-404 (a) Advanced Nuclear Physics
i) PHYMS5-404 (b) Nuclear Technology

iii)  PHYMS-404 (¢) Opto — Electronics

Course- PHYMS-405  Project

B0+ 20 LA

B+ 20 LA

B+ 20 LA

B0+ 20 LA

()

(4

()

S]]

(1)

Note: Each theory course is given 4 credits as per 4 hours of lectures per week

and each practical course is given 6 credits for 12 hours of engagements per

week. The Project work in the IV semester is given 10 credits for 20 hours af

engagement per week. Therefore M.Se in Physics programme is given 92 credits.

Student will have to earn 92 credits to pass M.5c. Physics programme. Nodal

Centre based Additional Optional course is given 3 credits each.



Frogram Qutcomes

1.

2.

10.

Becoming Masters of physics by gaining advanced knowledge of the courses proposed
in the syllabus.

Developing analytical thinking to correlate experimental and theoretical aspects of
various specialized branches of physics

Developing integrative approach while learning diverse courses which leads o unified
thinking towards Physics and all natural phenomena.

Leaning basic aspects of various courses to develop problem solving aptitude 1o
strengthen the learning of Physics

Apply the knowledge and skill in the design and development of Electronic circuits and
characterization of material properties

Becoming professionally trained in the various specialized areas of physics for their
apphication in mdustry.

Tov develop inter-disciplinary outlook, collaborative thinking and team work for quality
research output

Becoming aware and successful in their career outlets in India and abroad as excellent
professionals such as Scientists, scientific officers (in BARC, ISRO, DRDO,
Meteorology & Geology, and Forensic Sciences ete.), teachers and technicians

To develop rational thinking and scientific temperament in all pursuits of life of
aspirants for their own benefit and society.

Demonstrate highest standards of ethical conduct and professional behaviour, eritical,
interpersonal and communication skills as well as a commitment to life-long learning.

Program Specific Outcome for M.Se. Physics:

1. Understanding the basic concepts of physics particularly in Mathematical Physics,
quantum mechanics, computational physics, electronics, electrodynamics and
statistical physics and to realize how diverse phenomena observed in nature can be
derived from a small set of fundamental laws

2. Leam lo carry oul experiments in basic as well as certain advanced areas of physics
such as condensed matter physics, nuclear physics and electronics

3. Leaming computational modelling for the purpose of research in the frontline
specific areas of the Physical Sciences

4. A career onented learning that develops analytical and problem-solving skills that
contributes to the professional development of aspirants
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HIMACHAL PRADESH UNIVERSITY
DEPARTMENT OF CHEMISTREY

FROCEEDINGS OF THE MEFTING OF THE BOARD OF STUDIELS IN (PG) IN THE SUBJECT OF
CHEMISTEY

A mesting of the Board of Stodies in PG in the subject of Chemisoy was held on 24122001 at 200PM m the
Deparmmental Library of the Chemistry Department. ThefﬂLl}"m_ TEle pressn-

1 Prof. Baljit Smgh Chairman & Coovener

I Frof Suman Lata External Expert
Deparmment of Chemistry. Deenbindn Chhota Ram University of Science and
Techmalogy. Mimuthal Haryama.

3 Prof. (parjaspreet Sinsh. Department of Chemistry, Punjab University External Expert
Chandigarh. (atended online meeting)

4 Prof. Suvarcha Chankan Mamber

5 L. Sandeep Chauban Mlember

§ Dr. Kirean Kumar Mamber

7 Dir. Bajpesh Enmar Mlember

The following decisions ™ere @iken-

1. The scheme as well as the comrse contents of the syllabi of M. 5c. Chemistry (CBCS). spread owver four semasters (I-IV)
applicable . e £ the Academic Sessicm 2022-3023 ie. Fuly, 2022 anvards, was discussed and recommended for the
consideration of the Faculty of Physical Sciences (a5 per annexure A7) .

2. In arder to maintain the academic sandard in respect of research and teaching and also to maintain the uniformity in PG
courses offered by HP University to the affiliated instingtes (both private and Gewt. colleges). the BOS recommended
thar the all the affiliated instimtes will condoct the PG, practical examirations by the pael of exanviners recommendad
by the chaimman of the BOS with subsequent approval of the competent authorities of the University. The practical
examiratim conducted witheut approved panel of the examiner will not be considered valid fior M.5c. Chemisiy deprae.

3 The BOS authorized the Chairman & Comvener of the BOS (PG) to make typopraphic comections and mistakes if amy.
4. It was resalved by the BOS (PG) that the pass percentage will be 40% for the M. 5S¢ (Chemisoy) . The detail of pass

percentaze will be as mder:
A In Theory - 407 (3E0)
B.InlA - 407 (02200
C.InPractical - 0% (20050)

The meeting ended with a vote of thanks o the chair.

Prof Suman Lat Prof. Gurjasprest Sinsh Prof Suvarcha Chanban Dr. Sandeep Chauban
Exiemnal Expert External Expert Memb=r Mamber
Dr. Kiran Fumar Dir. Bajesh Fumar PBrof. Baljit Smeh

Mlember Member Chairman & Coovener



AnpeTure-=4”
A Detailed Scheme and Course Contents of the Syllabi for M Sc. Chemistry Spread Over Four Semesters (I-IV) For
Session 2022-23 and Owrards

Course Course Tide Comrse Type | Credics | Teaching | Marimmm saries theary +
mumber Heur: per | Intermal asvessment =Tatal
week Mark:
Semezter I
CHEM 10] | Inorgmnic Chamisay Theory -1 (%] 4 4 2-10=100
CHEM 102 | Orgenic Chamisty Theary -1 [%3] + 4 -2e=100
CHEM 103 | Phyrical Chesmictry Thaary -1 [%] 4 4 Ei-10=100
CHEM 104 | Mathemasics for Chamiss GE 3 3 40-18=50
CHEM 105 | Applications of compoier in Chemizay SEC 3 3 A= 10=50
CHEM 106 | Inorgenx Chamisay Prmial -1 [+ 3 [ i
CHEM T07 | Trgansc Chamisty Practical -1 CF 3 [] ]
CHEM 108 | Phryrical Chesmiciry Practical -1 [%] 3 [] i
Tozal ¥ E=]
Semester I
CHFM X1 | Inorgenic Chamisery Theory -2 (%] + 4 B0-10=100
CHEM 202 | Organic Chamizery Theory -2 [%] 4 4 Ei-10=100
CHEM 203 | Phyical Cheemisiry Thaary -2 [%] 4 4 B0-20=100
CHEM MM | Chamwiry of Life Scence GE 3 3 40-16=50
CHEM 205 | Envisonmsmial Chamisoy GE 3 3 H-10=50
CHEM 206 | Inorganic Chamizory Pramial -2 [%] 3 [ i
CHEM X7 | Organse Chamiwry Praciical -1 (%] 3 [ 30
CHEM 208 | Ploycical Chesmisiry Practical -2 [%] 3 [ 0
Tozal Faj =]
Semevrer T
CHEM 301 | Iorgenx Chammsery Theory -3 [ 4 4 B0-20=100
CHEM 302 | Organic Chamizary Theary -3 [%] 3 3 SO Ie=1
CHEM 303 | Phyuical Chesnisiry Thaary -3 CP 4 4 B0-20=100
CHFM ¥ | Inorgensc Chamistry Special Thiory -1 DEE 4 4 8-a=100
CHEM 305 | Organic Chamizty Spedial Theory -1 DSE + 4 Bi-10=100
CHEM 306 | Phyoical Chesmsiry Specal Theory -1 DSE 4 4 B0-20=100
CHEM 307 | Inorganic Chamisay Praczical -3 L) 3 ] 53]
CHEM 308 | Organic Chamisay Practical -3 [%3] 3 [] ]
CHEM 309 | Plysical Chesnsiry Practical -3 [%3] 3 [] i
Tozal 5 = ]

Candsdate vill choote caly ome
spacialization = Semessar [T & Semecer

i
Semeser IV

CHEM +0]1 | Inorganic Chamizery Special Theery -2 DEE 4 4 E0=10=100
{Advanced Orpanometallic)s

THEM 202 | Inorgamsc Cesmivay Special Theeey -3 DSE ¥ 3 BI-20=100
(Modern Technigues of Chemical
Amnalysis)

CHEM 403 | Inorganic Chamistry Special Theory -2 D&E 4 4 E0-2=100
({Inorganic Speciroscopy)

CHEM +04 | Inorganic Chamistry Special Theory -3 DSE + 4 B0-2C=100
(Bio-Inorpanic Chemisiry)

CHEM 405 | Organic Chamisery Special Theeey -2 D&E 4 4 E0-2=100
{Orgamic Synthasiz)

CHEM +06 | Organic Chamisay Special Theeoy -3 DSE + 4 E0~10=100
(Manzmal prodocs)

CHEM +07 | Organic Chamizery Special Theeey £ DEE 4 4 E0=10=100
Medicanal Chezmsiny)

CHEM 40E | Organic Chamisery Special Theeey -5 D&E 4 4 E0-2=100
(Pehvmar Chamivoy)

CHEM +09 | Physical Chesstry Special Theory -2 DSE + 4 E0~10=100
(Advanced Quantum Chemistry)

CHEM 410 | Physical Chesmriry Spectal Theory -3 DSE 4 4 B0-2=100
(Solid Scate Chemistry)

CHEM 411 | Phyical Chesmictry Spocial Theory -3 DEE 4 4 E0=10=100
{Biophysical Chemssiry)

CHEM 412 | Phyrical Chesndsiry Special Theory -3 DSE 4 4 E0~1=100
{Chemistry of Maoomelecules)

CHEM 413 | Inorganic Chamizery Special Practical -1 DEE & i 100

CHFEM 414 | Orgensc Chamizry Special Pracocal-1 DSE & 5 160

CHEM 415 | Phoysical Chesndsiry Special Practical-1 DEE & £ 100

CHEM 416 | Two Semizar® AEC + £ ]

[ Sizgle aramd Hist)
[ x1=5
Tedal 16 ES

For practicsl exsminston, sngle serard lise will be prepared which mdudes marks of practicsl and internsl assessment of
pracocal (20%%) for esch pracical conrze.

3



[1] The abbreriations use m the abore course types are as follows:

Core papers = CP

Dhscipline Specific Elective= DSE
Generic Electre = GE

Abality Enhancement Courses= AEC
Skall Enhancement Courses =SEC

[2] Students will opt DSE course as per their spacialization 1. Inorgame, Organie and Physical
chemistry.

[3] The examination tme for each theory paper will be of three hours.

[4] The examination tme for practicals of first, second and third semester will be of & hrs m two
sessions (1.e both moming and evemimg).

[5] The examination time for practical’s of fourth semester will be of 12 hrs m four sessions {Le. 1n
two days both morming and evemng)

[6] For Internal Assessment (A ), the following cnitenia wall be mmplemented with regards to the
award of mtemal assessment:
1) Imtermal Assesoment (IA) of 20 % Marks mill be added 1o each paper.
if) These marks would . hewever be splhit as following: (3) 5 Marks for attendance in thepry as well as in
practical classes. The Weightage o afendance will be as follows: wpto 75% with condonation from
competent authority as per provision under ordmance-ZERO. Withoat condomation upio 75%- ONE
MARE 76-80%- TWO MARES 21-85%; THREE MARES. 85-00%:- FOUR MARES and above 91%

EIVE MABES
i) The award af 15 Marks would be based on the performance of one class test of 15 Marks and this Tast
will consist af both subjectve as well & objectve fype questons.

[7] Total Marks of all Four Semesters

Semester Credits Marks
Semeaster [ 27 550
Semacter IT 7 5350
Semacter ITT 15 550
Semaster IV 26 550
Grand Total 105 2300




SEMESTER-I
CHEM 101
Inerganic Chemistry Theory -1
Lectares-&0
Maz. Marks-50
Course Objectives: This is an inireduciory inorgamic chemistry course which will help in thoroughly wmdemtndng the
ooncepts and the applications of group theory. non agqueous solvents, clusters, supramolecular chemistry and comsequently
in development of the aptitnde for academic and professional skills,

Nove: i. Ten guestions will be ser by the examiner relscring TWE from each imit. A5 for as pocsible every guesaon will be
dnided mig Tiwe = Three Parrs. The students shall armempr FIFE guestions selecnng ONE from sach umr i Snidents can
azkfor Characrer Table: fencept for O2F and CIF poinr groups) if regrared.

UNIT-I

Grouwp theory: The concept of group. Symmetry elements and symmetry operatioms. Assigmment of point proups to
Inorgamic molecules, some general rules for multiplicatons of symmetry operations. Multiplication tables for water and
ammoenia, Representations {matrices, matrix representations for C;V and G,V point groups imeducible representations),
Character and character tables for €,V and C,V poimt groups. Applications of proup theory to chemical bonding (hybnd
orhitals for o-bonding in different geometries and hybrid ochitals for z-bonding. Symmetries of malecular orbitals m BF,,
CH, md B.H,

UKIT-IU

Non-Aqueous Sobvents: Factors justifying the need of Non-Aqueous solution Chenvistry and failare of water as a Solvent.
Salution chemistry of Sulphuric acid: Physical properties, Tonic self-dehydration im H,50,, high electrical conductance in
ip@eﬂfhzhnscosm Chemistry of H, 50, as an acid. as a debydrating agent, as an omd:mg agent, a5 @ medium fo cary
aut actd-base neurralization reaction and as a differentiating solvent Lignid BrF3: Phoysical properties. sokbilities in BiF3,

self-iomization. ackd base neumalization reactions. solvolytic reactions and formation of ransition metl fiworides.

UNIT-II
]:IDI'EIII.II: Hydrides: Classification. p:epmlmn. bonding and their applications. Transition mefal compoumds with bonds
o bydrogen, :a.rbuml hydrides and hydride amions. Chmﬁﬂl.lnn., momenchiure, Wade™s Rules, preparation, structure and
bomding in baron hydrides (boranss) and carboranes,

URIT-IV

Organic Keagents in Inorganic Chemistry: Chelation. factors determuming the stability of chelates (effect of nng size,
axidation state of the matal. coordination mumber of the metal): Use of the following reagants in anakysis:

(2) Dimethy]glyoxime (in analytical chemisiry)

{b) EDTA (in malytical chermistry amd V)

{c) 8-Hydrogryquinaline (im analytical chemistry and chemotherapy)

{d) 1.10-Phepanthroline {in analytical chemisiry and

(=) Thiosen carbazones (in !]:I.!].j‘lil:!lchﬂﬂistl.’}' ind chemotherapy)

() Dithiarome (in analytical chemisiry and chemetherapy)

UKIT-V

Snpramelecular Chemisiry (Ref Book 15): Inrodoction. Seme imporant concepts, Imtmoduction to Recognition
informmation and complementarity, Principles of molecular receptor designs. Spherical recognition (orypiates of meml
cations) Terahedral recoenition by mamomicyclic ayp@ands. Recognition of ammonium ions. Recopnition of newiral
moleciles and anianic substrates (amionic coordmation)

Baools Recommended:

Chemical applications of Group Theory — F. A Cotton
Inprgmmic Chemisiry — Dharant and Dharant

5‘|'IEIIEH!I‘|- in Chamm:n Taffe and Crchin

‘aﬂn—aqmuus salvents — H Sisler

Noo-aqueows solvents — T.C Waddington

Noo-aqueous solvents — Logowsky

Advanced Inorgamic Chemistry: Cottond Willkinson VihEdn.
Conrise course in Tnorpanic Chemisory- JD Lee

Mabmre of Chemical Bond — L. Pauling

10. Chemictry of Elemants — Gresmmood and Eamshaw

11. Inprgamic Chemisty — T. Moellsr

1 Im‘rﬂmlct‘haunm I E Huheey 3rd Edn

13. Tomics in Cuorent Chemismy :_Iummﬂﬂm-t’bmsu’ﬂ-ﬁ-ol 54
14. A Text Book of Chantmrive Inorpanic Analysis- A L Vioesl

15. Supramolecular Chemistry (Concepes and Perspectives) - Jean Marie Lebn(ViCH-19095).

L e 1

Course Outoomes:

C0 1: Apply the concepts of symmetry operafion. character tables, group representation to describe the geometries and
chemical bonding of molecules

o E;plmntedmmrim and mechanisms of tapsiton metal fluorides m the presence of non-aquecus solvents.
0 3: Classify the various kind of metal clusters with reference the metal bormes and carboranes

00 4: Understand and describe the role of some orgamic reagents i inorpanic chenysmy.

00 5: Enow the basic concepts associated with supramolecular chemistry and their applications.







