Sr. |Programme Name of Course Course ID Type of Credits Credits Total Theory |Theory |Total Practica |Practical |Total Total
No. Course (Theory) |(Practical) |Credits |[Ext Int Theroy |l Ext Int Marks [Practical |[marks
Marks |Marks |Marks [Marks Marks
1 M.A. Economics |Entrepreneurship 241/ECO/AE401 Ability 2 0 2 35 15 50 0 0 0 50
Enhancement
Course
2 M A Hindu ) 251/HS/AE401 Ability 1 1 2 30 10 30 0 10 10 50
Studies 4th Sem WWWG Enhancement
Course
3 . 251/SKT/AE401 Ability 1 1 2 30 10 30 0 10 10 50
gl:mSanskrlt ath AITRINSG WP d-3 Enhancement
Course
4 o ) w1 B TS 241/HIN/AE401 Ability 2 2 35 15 50 50
MA. Hindi fyefET Enhancement
Course
5 M.Sc. Chemistry [Advanced Physical 241/CHE/AE401 Ability 2 0 2 35 15 50 0 0 0 50
Chemistry Enhancement
Course
6 M.Sc. Chemistry [Advanced Organic 241/CHE/AE402 Ability 2 0 2 35 15 50 0 0 0 50
Chemistry Enhancement
Course
7 M.Sc. Chemistry |Advanced Inorganic |241/CHE/AE403 Ability 2 0 2 35 15 50 0 0 0 50
Chemistry Enhancement
Course
8 M.A. History Art and Science in 241/HIS/AE401 Ability
History Writing Enhancement |2 0 2 35 15 50
Course
9 Ability
Corporate Leadership Enhancement
MBA BA 2nd SEM |& Networking Skills  [251/MBABA/AE201  |course 2 - 2 35 15 50 - - - 50
10 Ability
Data Visulaization Enhancement
MBA BA 4th sem |with Power BL 241/MBABA/AE401  |course 2 - 2 35 15 50 - - - 50
11 Ability
Business Negotiation Enhancement
MBA General Skills 241/MBA/AE401 Course 2 - 2 35 15 50 - - - 50
12 |Master of Public |Communication and |241/MPH/AE401 Ability 2 2 35 15 50 50
Health training in Health Enhancement
Course
13 |M.A. English Essentials of Writing [241/ENG/AE401 Ability 2 0 2 35 15 50
Skills Enhancement
Course
14 |M.Sc. (Physics) |Introduction to 241/PHY/AE401 Ability 2 0 2 35 15 50 0 0 0 50
Astrophysics Enhancement

Course




241/ECO/AE401

AEC Entrepreneurship
Max. Marks: 50 Written Exam: 35 (2 Hours)
Credits: 2 Internal Assessment: 15

Note For the paper Setter
1. Five Questions will be set in all and students will be required to attempt 3 questions.
2. Question No. 1 will be compulsory and will consist of 5 short answer type questions of 3
marks spread over the entire syllabus (3x5=15 marks).
3. From the remaining four questions, students will attempt ! out of 2 questions from each of the
two units (10 marks each)

Course Learning Outcomes: After completing this course, the learner will be able to-

CLO It Understand the Concept of Entrepreneurship and recognize the essential traits and
competencies required for successful entrepreneurship

CLO 2: Analyze the Factors Influencing Entrepreneurial Emergence and Growth

CLO 3: Evaluate the concept of Sustainable Entrepreneurship

CLO 4: Compare and contrast the entrepreneurial and managerial mindsets

UNIT-I

Entrepreneurship: Concept, Types, traits of successful entrepreneurs (along with class
discussion on success stories of few Indian Entrepreneurs — Nykaa, Oyo rooms, Paytm, Ola
cabs, Flipkart etc.), factors impacting emergence of entrepreneurship, stages of
entrepreneurial growth and development, barriers to Entrepreneurship,
Sustainable Entrepreneurship- its principles and barriers.

UNIT-11
Entrepreneurial decision-making process, Factors influencing entrepreneurial decisions,
Process of setting up a new business enterprise, Government Schemes/ Programs for
entrepreneurs in India in last one decade, Importance of entrepreneurs in circular economy,
Role of entrepreneurship in economic development,

Reading List:

® Desai Vasant, Dynamics of Entrepreneurial Development and Management, Himalaya
Publishing House

¢ Jerome Katz and Richard Green, Entrepreneurial Small Business, McGraw Hill
Jain Rajiv. Planning a Small Scale Industry. A Guide to Entrepreneurs. Delhi; S.S. Books.
* Khanka S.S., Entrepreneurship Development, S. Chand Publishing
* Kumar, § A, Entrepreneurship in Small Industry. New Delhi, Discovery.
* McClelland, D C and Winter, W G. Motivating Economic Achievement. New
York; Free Press.
* Rajeev Roy, Essentials of Entrepreneurship, Oxford University Press

¢ Charantimath Poornima M. Entrepreneurship Development and Small Business Enterprises,
Pearson Education

 Robert Hisrich and Michael Peters and Dean Shepherd, Entrepreneurship, 11th
Edition, 2020

e  https://digest.myha.in/top-10-government-schemes-for-startups-in-india/

® https://managemententhusiast.com/top-11-government-schemes-for-
entrepreneurs-in-india-funding-benefits-and-opportunities/t




251/HS/AE401

AEC

Semester-1V

Cours | CourseTitle [Course [L|T|P |L| T [P]Credis MARKS

e ID (Hrs) Credits TI TE | PI PE | Total

Code

AEC | eqraeiR® T-121]- |22 10 [30 [10 [- |50
qEFHd-3

UsaHA faaor:

UISThA T 3¢ard TGl AT HERd AW H Jooid TR HT HAlGIcHS, AW, GooT Ud

AT &THAT & FHCY HTTT §| I§ IISTUhH HEhd HINT & SAGgIND JANT W dhiead &, foad

o JTas Jur IETaRe RUfadl & d&hd & garfsd 3uhleT X Feh| faeniar i

HEhd H IHeJeoe o, Halg e, HINOT, JUT GATIR YoeT i 33T AT S| I
T qdadt & FRT W 3ruRa § aur ol # e Sliad & nye gE@al F wEpd &
aER H AT SoTrer & fem & 31987 aar Bl
RICEE LA D

o Tt & H¥pd # HalG, oW UG HAUT Sl Jeold &THAT JeTel el

o HEHA ICT-UCT & HATLIH § FUNUT el HT [dhrg =

o HEpd H 3Iedle, HINUT, 9UT, HeJeoq olEe MG & ALIH & IagiNe
CETT YT hTedT|

o TACTTITT H HEPH HINT & GG YANT H &7 qelrelr|

. Tt @ vaRe va seigais gae # dehad # sifdeafad gq
IR |

o HEHd H FATER, HINUT, HaTe 3MME & ATEIH ¥ FAAARS fawal W

T B &HaT faRfad wET
o HEPI & Tid 2, AcATIREAY Ud AT sqagReferdr &1 faer &L=

gH1S-1: HaAG Hierd (Conversation Skills)

o HERd # &S Sl & Soold Hale:

o T, TEIHIE, doh, SR, 3T, I e

o

o

gAY Aell, HETH-YeTd & ared
3aRe e tgeRe et & araremT




o HSU WHM W NG 39T (Fpd I Frera/merferan)
gHIg-2: AWl 7T (Writing Practice)

 3[<O¢ @ (Paragraph Writing) - 100-150 2reg
o UF A@e - vailRe / 3Etaaie

o I T T (Notice Writing)

o FUTS/MTHAV/INAT-IT 3T T IW@sT

$H15-3: UEHd YATGR TS HarG (Contemporary Use of Sanskrit)

o TEhd H AR Y& &l IRIFS 378918
o 3ThRIETCN/GIE Aol H Harg
o TERA H HIVOT & (1-2 AT 7 g 7won)
o i FATIRT $T H&hd IHeare ()
7ea T=-
1. TIIIaTG Hagdr, ST Hieed feadr
2. @& ardrennd (Sanskrit Vartalap) — oY, eamagex &4
3. HEpa AT E (Learn Sanskrit Language) — EareT sireror
4. HEHA sagRHIA (Sanskrit Vyavaharakoushal) — sF. frfrer arosa
5. HEhd g Fefesh (Sanskrit Samvad Prabodhini) — T, fasie aR
6. Tl cATagINe fA&T (Sanskrit Practical Education) — Y. I eiehe eraA
7. E¥eh Hare A= (Sanskrit Samvad Sadhana) — ¥t FRqrgedr
8. =¥aEIe F¥ahd (Practical Sanskrit) — ST, IHEHSOT AT
9. HaTaAr" — HEhd Hale IR 3HeATH GEih
10. AIR s¥Fa ¥a R (Audio Reference)
11. T 2ol / Gt / dare 3eTeor (MaAestarace i, fBdraeer, geed)
TSIHH TROTH:
SH UTGTsh &l YT hiet & 3T e

o 3iqenie va reitaaries wHe H T 7 HalG F H HaTH gl |
o TEHA A TS, T, Gl TS oI el i i YGE T TIHTERATel GIT T T T
|




o GUT UG Y&eT HTHIAT ol THSTHT 30X Gl AT 3HHT TTL0ITUT kel H G&T g1l |

o TEHA H oIg HIVUT, Halg TEfcl T HATAR TS SHET saragian arfafaferay a1 st oo
H TcATILATH 9T ST |

o TERH AN o Uil cTAGTR GTSeehioT Ud T o faenret anial, Torad ag fRuefor, 31gdre,
T FHT GEG T S T 7 $7 3uT A T |

ey wdead F o &

g 9ReT 97 & Wl A faenfad glem odieteh @ e § % 98 QU gregshA 4 Ws T &
HiFard e & & F ARG F (TF aEJfAse A1 FfFauE g Fehal §) TS A TAF
SHS A & Ul A & T & Ao RN ST H YcAdh FHS ¥ U Y& & 3 ol
ghamm|




251/SKT/AE401

AEC

Semester-1V

Cours | Course Title | Course TIP|L|T Credits MARKS
gode D (Hrs) | Credits TI |[TE |PI | PE | Total
SATaRIRE 0[21]1]0 2 15 |25 | 10 50
TEFA-3
IeaHA faaor:

UIGThA I 36erT AT 1 HERT W9 H 3oeid TR I HAGIcHS, olEel, Yo Td Haol
STH ¥ THCY HLT gl Ig ToTshd HEhd MW & AN YANT W dhiead g, fo@d o
oaies qur et Fufdat & d&pd #T FAridd 3uAET X Tl deantdar &1 d&pd &

e AW, Halg YEi, V0T, JAT FATAR YSeT 1 IATH AT ST | I§ R qaadt af
T W IR § aur o B &fE Shaed & 3yfds gEe J §Fhd & SagR H ATcATAIR

Follel T TR & 3R T gl
UISTHA Ieard:

o Tt & H¥pd # HalG, oW UG HAUT Sl Seold &STHAT FeTel e

o HEHA ICT-UCH & HATLIH § FUNUT el HT [dhrg S

o HEpd H 3HeldlG, HIVOT, qU, 3lede o@e TG & ATEIH & cTagieh G&Tdm
gred S|
o TACTITITT H HEPHT HINT & agTNeh YANT H a7 qelrelm|
o TacIidEt & HuRer T EloaReE gHel A HEpd # A’FAFT g AN
T

« HEhd H AR, HINOT, Galg, 3 & AEIH & FAAARS fawat ) g&gfa &
&THaT RAfaa
o HEPI & Tid 2, AcATIREAY Ud AT cqagReierdr &1 faer &L=

gH1$-1: HAG i (Conversation Skills)

o HERA A &fAd SliaeT & 3eid Hae:
o AT, qEdhIerd, deh, STSIR, 3EddTe, IME7 37
o FeARRY e, ETT-Yerd & aad
o 3iTale Tg AgaiRe el H ardieny




o

e A X IR 33U (GEF HI2DY Fera/eperiara)

gHIg-2: AWl 7T (Writing Practice)

3o @ (Paragraph Writing) - 100-150 2rsg
97 @ - IR / TR

AT 1 @l (Notice Writing)
FUTS/3MHTOT/SIAT-9F 37 T @

$H15-3: UEHd YATGR TS HarG (Contemporary Use of Sanskrit)

o TEhd H AR Y& &l IRIFS 378918

o 3ThRIETCN/GIE Aol H Harg

o TERA H HIVOT & (1-2 AT 7 g 7won)
o e FATART & HEF IHelAG (FeA)

e -

1.

2
3
4
5.
6
7
8
9

. HEH dTciTed (Sanskrit Vartalap) — 9T. IT#AgeX &
. HEp AT HIY (Learn Sanskrit Language) — FaTHT Sreror

. HEP STAgRePIIeT (Sanskrit Vyavaharakoushal) — 3T. AT qrosgy

&R Hale, JsIfe (Sanskrit Samvad Prabodhini) — ST. faile $aAR

. HEpd a1agTRe fAET (Sanskrit Practical Education) — 9T. I 2feht QAT
. HEHd Hale ATEET (Sanskrit Samvad Sadhana) — Tt BFqrgedr
. SYagTeh HEPd (Practical Sanskrit) — ST. TFHHSIT AHT

. Harfee" — A Hate TR 318018 [ecish

10. AIR HFd HATEIR (Audio Reference)
11. TITA LoiTeh / FiberdT / Falg 3areor (Aeestaraceiiar, ffaraeer, ged)

IISAHHA TROTH:

SH UIQTShA &l JUT &lel o ST Taearat:
o 3gaTRes v IetaarRe g F G F Harg Fe 7 TETH g




o TERA H IeTeOE, T, YT TS oI @et HIAT T YT Td FHTARMeN ST § TEJT Y
Fehdl |

o HJUT UG US ATHIN I AT 30X ol dUT 3T [T it H &7 gl |

o T H Y HIVUT, Hale TEJT TUT HATIR YSoT ST SATagTRep Ifciaferdt 7 et
ool H HTcATIaTd Ured &Hidl|

o TER AN & YT TG giScehivT Te Tfer o fdehrdt hial, Torad ag Ruafor,
3fefate, AT HY G S a1 & oY 39T =Y Feh|

areg wdietd F v Ader:

Ig 9T U &l Wst # TSI g alieTeh & 3R § b 98 W UeThA § TS U H e
yed & & H FUiRa Y (Ig argferss a1 AFARE g TRl )| TS A TAE FHS U al
9ol H & Folol T fAheq g BTH B YA ShS W Teh Y& T 3o &l glam|




241/HIN/AE401

AT, 7 (agd dHeeR)

AEC- 03 f&dt yrar & veATer® srfiraafad- i
quifep- 35+15=50

UrogsH & I£2Y: 1. Bt I B [ e DId o1 [IpRid STl
2. B H TWETHB AT 3R T Bt &HdT Bl ST
3. fafir e Qferal &1 31 AT 3R I US|
4. HTST & 1Y W 3R e faR) & ad o3 & o seA- Ry &1 sgr|
UTSUsHH & URUMH: | BT JaTd® Sfiafad § YUR &R Aol |
2. faftrer e ufshanaii &1 Tt R T, S b ey ke, Siadi dvad, 3R weMt akaH |
3. HTST T TE! YT HPp WY 3R YU TS foRg Tl |
4. 3T TITHD Uhell o ATEIH I 30 fIaRY 3R Hia-aif &) IHema |
UTSIHH:
TPIS - 1 : TI B MYAH faenaft o1 e 3R Ta=m=feran
TART, I ARa 3R TATRiean
TaTe aa 3R AT o
fararst o, SR A, Shiat aka 3nfe & a-T=itear
TPTS - 2 : T HIAH G (3MepTrarofh
JHTER TG 3R TR R
TGl ATeeh aRa Ufafd 3ik ¥
STDHTRIGTUl B Tl HIST BT Wy
TP - 3 : T4 HIHH (GRGRH) T
YRIATeH WY, TG
R gafa @difthen)
a3 &1 fau= SR Iqah fedt Hr
GRGRM o TRY-HT Al Bl ATHO
et & Tme qRax daeh gHIfaar
o=
1. UrsashH H RYiRd Ud® §1g U &8 HH TP 41U Uy 3fa=d YT ST | e 7T Uil &) 1 IR g,
fores O e ) pot <1 U B B | U U B o 8 3 ufRa 81 199 5 16 376t 18N
2. R UTGIHH B Y $d &: TR T I e, o I udteneif &1 150 2real & fbgl TR usli &1 IR &
BRI | TS U < 3{%h BT 51T GRTUY 12 3T &1 51T
3. R UGIHHA T 7 A AR 0% I ST | T U Uh-Uh 3 HI T
Holdd Y :
1. f&d e - Judg uisy
2. XIS G- & Rigid- TR Rig
3. gor 3R St - B-oR UTusy
4. T8<t Qe o1 TR Sfde™ - Sl RiapaR oy




Department of Chémistry

Scheme: M.Sc Chemistry (02 Years)

Internship/Field Activity#

 SEC-02 Medicinal | 241/CHE/S
‘ chemistry B30l | 2 | 2 2 15 .
L. Value-added Course(s) - D
| Interdisciplinary = 241/CHE/
VACR | Chemistry  vasor |2 | F | R
| ) Seminar .
Seminarj ‘ ‘ ‘ \ ‘ 2 r

4

Total
Credits

28

50

50

50

#Four credits of internship earned by a student during summer interaship after 2nd semester wifl be counted in 3% semester of a student who pursue 2 year PG Programme without taking exit option.

Semester 4

Course Code

Total
Credits

Dissertation

|

L

Course Title Course ID
Advance.d 241/CHE/AE/
Inorganic 401
Chemistry :

AulyanGedl oy ) e/ AR/
Physical 411

Chemistry |

Advanced |, ey
Organic 421

Chemistry |

MARKS

Dissertation/Project Work

20
22

T [ P L T P )
i 1 — Total Credits —
() Credis TI TE | P | PE ‘ Total
Ability Enhancement Course(s) i
' |
|
2 2 15 35 50




Napntomank 4] chamistiy P mastn )

Mvance & Nt oy || Cee\NEY ol

Course Code Course T‘tle Course ID
AEC-03 1 A@hu d Qlgaiealis O ..'-;Jm-
L | T | P TPOrotal U MARKS
(Hrs) Credlts Credits TI |TE PI | PE @ Total
2 ] | 2 | ] 2 15 [ 35| - - 50
Examination
Duration: Theory: 2 Hrs
The primary objectives of this course are:
1. To introduce the fundamentals of quantum states, complexions, and
probability distributions in statistical mechanics.
2. To develop a deep understanding of Maxwell-Boltzmann statistics
and the role of partition functions in thermodynamics.
3. To analyze the statistical basis of heat capacities in gases and solids
Course at various temperatures. = ‘
Obiecti 4. To study advanced quantum statistics including Bose-Einstein and
jectives yia ek
Fermi-Dirac distributions.
5. To connect microscopic particle behavior with macroscopic
thermodynamic properties.
6. To explore quantum effects in systems like electron gases, liquid
helium, and ortho/para hydrogen.
7. To equip students with tools to apply statistical methods to real-world
- physical and chemical systems.
After the completion of this course, the students will be able to:
1. Describe and calculate probabilities and distributions for quantum
and classical systems.
2. Evaluate partition functions and relate them to thermodynamic
quantities for molecular systems.
3. Analyze heat capacity behavior in solids using Einstein and Debye
Course models.
Outcomes: 4. Compare and apply Maxwell-Boltzmann, Bose-Einstein, and Fermi-
Dirac statistics.
5. Explain quantum phenomena in low-temperature systems and
condensed matter.
6. Calculate equilibrium constants using partition functions and
interpret their physical significance.
7. Apply statistical mechanics to predict physical behavior of gases,
, solids, and quantum systems.
COURSE SYLLABUS

Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.

2. Eight questions will be set, two from each of the units I, II, IIl & IV. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.

3. The question paper must be set in consonance with course outcomes.

Unit No. Contents Contaes
: |  Hrs
I Statistical Mechanics-1 I _8 o |




Nepasbrmart of hamishyy PG ( Aermastise %)

111

' definite total energy, Degeneracy_of energy levels,_ProlEility_and_
most probable distribution, Indistinguishability.

| Statistical Mechanics-I1

Maxwell-Boltzmann statistics, partition function, Translational,

rotational, vibrational, nuclear and electronic partition functions,

partition functions and their relation to thermodynamic quantities,

' Maxwell-Boltzmann law for gaseous system, Thermodynamic

J_fﬂ:tions for gaseous systems

Statistical Mechanics-IIT

Heat capacity of hydrogen at low temperatures, Heat capacities of

monoatomic crystals, The Einstein model, Debye's theory of solid, | 7

Heat capacities of crystals at very low temperatures. Expression of

equilibrium constant in terms of partition functions

v

' Statistical Mechanics-1V
Bose-Einstein statistics, Fermi Dirac Statistics, Comparison of M-B,
B-E and F-D statistics, Fermi-Dirac gas (Electron gas in metals)- | 8
Bose-Einstein gas (liquid Helium). Statistical thermodynamics of

ortho and para hydrogen.
- Suggeste«f Books

| I, Statistical Mechanics: Algorithms and Computations by Werner Krauth
(Oxford University Press, 2006).
2. Introduction to Modern Statistical Mechanics by David Chandler
(Oxford University Press, 1987).
3. Polymer Chemistry: An Introduction by Malcolm P. Stevens (Oxford
| University Press, 1999),
| 4. Principles of Polymer Chemistry by Paul J. Flory (Cornell University
Press, 1953).
5. Thermodynamics: An Engineering Approach by Yunus A. Cengel and
| Michael A. Boles (McGraw-Hill, 2007).
6. Physical Chemistry by Peter Atkins and Julio de Paula (Oxford
University Press, 2014),
‘ 7. Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal
Publishing Co.).
8. A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
‘ Education),

‘ Theory

Assessment and Evaluation
Class Participation: 05 Marks
Internal *Assessment: 15 . . .
Marks * Seminar/Presentation/ Assignment: 05 Marks
| ® Mid Term Exam: 5 Marks

‘ e End Term Exam: 35 Marks

External Assessment: 35
' Marks (02 Hours)




o
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‘ Course Code ‘ Course Title COILSE D

AEC-03 Advanced Organic Chemistry
(LT TP [L[TIP] Towmr [ __MARKS
. (Hrs) ' Credits 1 Credits ‘ TI TE PI | PE | Total |
2L | T T T3 s s5] - : 50

. | |
Exa ti
L Theory: 2 Hrs

Duration: |

' 1. To introduce the concepts of synthons, synthetic eq—uivaﬁts,_and_'
‘ functional group interconversions, emphasizing principles of the
disconnection approach in organic synthesis, '
2. To explain one- and two-group C-X and C-C disconnections, with a
| focus on chemoselectivity, regioselectivity, stereoselectivity, and
Course stereospecificity in synthetic planning.
Objectives 3. To explore advanced synthetic strategies, including polarity reversal,
amine and alkene synthesis, ring construction, and the role of
photochemistry and ketones in organic synthesis.
‘ 4. To provide insights into protection strategies for functional groups
and their application in C-C disconnections involving Diels-Alder
reactions, carbonyl condensations, and Michael additions.
After the completion of this course, student will be able to:
1. Demonstrate an understanding of synthons, synthetic equivalents,
| and the principles of the disconnection approach in designing organic
syntheses. -
Course 2. Apply knowledge of C-X and C-C disconnections to solve problems
involving chemoselectivity, regioselectivity, and stereoselectivity.
3. Analyze and design synthetic pathways using polarity reversal,”
photochemistry, and functional group transformations for complex
molecule synthesis.
4. Implement protection strategies for functional groups in multistep
organic syntheses, applying advanced disconnection techniques for
| carbon-carbon bond formation, = il
COURSE SYLLABUS
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
: 2. Eight qﬁestions will be set, two from each of the units I, I, 11T & IV. The candidates are
' required to attempt four questions in all selecting at least one question from each section. All |
questions shall carry equal marks.
‘ 3. The question paper must be set in consonance with course outcomes.

| Contact |
‘ Unit No, | Contents
. Hrs

Outcomes:

‘ Disconnection Approach-I
| An introduction of synthons and synthetic equivalents, general |
' I principles of the disconnection approach, functional group | 8
| interconversions, the importance of order of events in organic
| synthesis, one group C-X and two group C-X disconnections,
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I

I

' Disconnection Approach-II |
One group C-C disconnection, chemoselectivity, regioselectivity,

regiospecificity, stereose]ectmty and stereospecificity.

| Reversal of polarity, amine synthesis, Synthesis of alkenes-use of

wittig reagents, use of acetylene and aliphatic nitro compounds in

| organic synthesis, synthesis of three membered rings.

Disconnection Approach-III

Photochemistry in organic synthesis: synthesis of four membered

rings, uses of ketenes in organic synthesis, synthesis of five and six

membered rings.

Principle of protection of alcoholic, amino, carbonyl and carboxylic ‘
groups.

v

Disconnection Approach-1V

Two group C-C disconnection- Diels Alder reactions, 1,3-
difunctionalized compounds and  o,B-unsaturated carbonyl 7
compounds, control in carbonyl condensations, 1,5-difunctionalized
compounds-Michael addition and Robinson Annulation.

Suggested
Books

1. Designing Organic Synthesis, S.Warren, Wiley.
2, Some Modern Methods of Organic Synthesis, W. Carruthers, Cambridge
Univ. Press.

| 3. Modern Synthetic Reactions, H. O. House, W.A. Benzamin,

Theory

_Assessment and Evaluation
e (Class Participation: 05 Marks

e Seminar/Presentation/Assignment: 05 Marks
* Mid Term Exam: 05 Marks

[nternal  Assessment:
15 Marks ‘

External Assessment:

135 k
| 35 Marks (02 Hours) End Term Exam Marks
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Course Code ' Course Title Course ID
AEC-03 Advanced Inorganic Chemistry ‘
L | T | P | L[TI/[P] Total ‘___ _ ~ MARKS
(Hrs) Credits Credits TI TE  PI | PE | Total
2 | 1 l2] T T 2 T15 3] - - [ s |
Elx)amm.atmn Theory: 2 Hrs Practical: 6 Hrs (Two sessions)
uration:
Course 1. Learn fundamental principles of photochemistry and analyze
Objectives photochemical reactions using Jablonski diagrams and related
processes,
2. Develop proficiency in light scattering techniques like nephelometry
and turbidimetry, with an understanding of their applications.
3. Master polarographic analysis techniques, including wave evaluation
and electrode behavior.
4. Gain practical knowledge in electrogravimetry, including electrolysis
processes and deposition principles.
‘ 5. Explore advanced electrochemical methods such as coulometry,
(e = ) -  amperometry, and voltammetry for quantitative analysis.
Course After completing this course, students will be able to:
Outcomes: . To have basic understanding of photochemistry, Jablonski diagram
and Franck-Condon principle.
2. Differentiate between nephelometry and turbidimetry based on |

principles and applications,
Apply polarographic techniques, interpret polarographic waves, and
‘ understand electrochemical principles.

(98}

4. Perform electrogravimetry, coulometry, and amperometry for
quantitative analysis,

5. Utilize voltametric techniques such as cyclic, anodic, and cathodic
stripping voltammetry,
COURSE SYLLABUS
Note: 1. Question no. 1 is compulsory, which contains short answer type questior_ls and to be |
set from the entire syllabus.
2. Further, cight questions will be set, two from each of the units L I, 1T & IV. The
candidates are required to attempt four questions in all selecting at least one question from
each section. All questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

[ Contact
‘ Unit No. Contents |
| Hrs

| Photochemistry

Laws of photochemistry: (Grothus-Draper law, Stark-Einstein law

of photochemical equivalence and Lambert-Beer’s law), quantum

[ yield, quantum efficiency, singlet and triplet state, Jablonski |

Diagrams: Vibrational Relaxation, Internal Conversion, Intersystem
Crossing, Fluorescence, and Phosphorescence; Fluorescence

| Spectra, Franck-Condon principle, Radiative Lifetime.

| Nephelometry and Turbidimetry

I I Theory-light ~ scattering, choice and comparison between
nephelometry and turbidimetry, factors' affecting measurement,

instrumentation, applications.

—



| Polarography

a
Polarography n o |_ ]

‘ General principles, diffusion controlled current, dropping mercury

electrode, Ilkovic equation (without proof), Half-wave potentials,

over potential, Evaluation of Polarographic waves, Conditions for '

performing Polarographic determinations and applications of

Electro analytical;ethoas of Ar;alysis_

Electrogravimetry:  Current-voltage relationship  during an
electrolysis, decomposition potential, constant current electrolysis,
constant  cathode potential electrolysis, apparatus. electrodes,
mercury cathode, applications physical properties of electrolytic
precipitates, chemical factors of importance in electrodeposition.

v

Coulometry and Amperometry
Coulometric analysis: Principle, Coulometric methods of constant |
electrode potential and coulometric titrations. Apparatus and
applications,

Amperometric titrations, cathodic stripping voltammetry, anodic

| 7

| stripping voltammetry, and cyclic voltammetry.

Suggested Books

1.~ Physical methods in Chemistry; R. S. Drago; Saunders, Philadelphia.

2. Fundamentals of Analytical Chemistry; D.A. Skoog, O.M. West and F.J. Holler; W.B.
Saunders.

3. Instrumental methods of Analysis; L.L. Merits, R.H. Willard and J.A. Dean; Van Nostrand-

Reinhold.

I CANCA EFS

Theory:

Instrumental Methods of Chemical Analysis by Gurdeep R. Chatwal and Sham K. Anand
A Textbook of Quantitative Inorganic Analysis, A.l. Vogel; ELBS, London.
Electroanalytical Methods: Guide to Experiments and Applications by Fritz Scholz
Principles of physical chemistry by Puri Sharma Pathania

' SUGGESTED WEB SOURCES:

1. https://nptel.ac.in/course.html

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5
| 3. https://swayam.gov.in/explorer?category=Chemistr)
Assessment and Evaluation

Theory

o Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks
Mid Term Exam: 05 Marks

Internal Assessment; 15
Marks

External A;sessment:_3_5

‘ Marks (02 Hours) End Term Exam: 35 Marks




241/HIS/AE401

AEC-03 ART AND SCIENCE IN HISTORY WRITING

Credits:2 Maximum Marks :50
Theory Examination:35
Internal Assessment:15
Examination Time: 2 hrs.
Course Outcomes: By the end of the course the student should be able to:

Learning Outcomes:

CO1l:Analyze how myths and memory were used in early historical interpretations and Trace the shift from
narrative to analytical history.

CO2:Evaluate the claims of objectivity and empirical rigor in history writing.

CO3:Explore how literary techniques influence historical interpretation.

CO4:Analyze interdisciplinary approaches to history.

Note: The students will be required to attempt five questions in all.

Question No.1 will be compulsory comprising of 7 short answer type question of 1 mark each and will
cover the entire syllabus 7x1=7 marks. In addition to it Question Nos. II to XI will consist of long
answer (essay type) questions , four Questions from each Unit with internal choices carrying 7 marks

each Ie 4x7= 28 marks thus making it the total weight age to 50 marks. Four long questions to be
attempted. Two from each unit .

Unit 1:
History as Science — Rationalism, Evidence, and Positivism

* Origins of history writing in ancient Times: Mythological History, oral traditions, and early historical
consciousness.

Historical writing in ancient India (Itihasa Purana, and Epics )

Enlightenment Era and the professionalization of history, Ranke and development of Empiricism,
Emergence of the scientific method of history

Unit 2:
History as Art — Narrative, Imagination, and Interpretation
The role of storytelling and imagination in constructing history, Popular History vs Academic
history, Interdisciplinary Histories — Bridging Gaps between Art, Science, and Society, History and

visual arts: using paintings, films, photography as historical texts, Environmental history, digital
history, and data-driven methods, Public history and museum studies.

~27 P



Suggested Readings:

Excerpts from The Histories (Herodotus) and The Peloponnesian War (Thucydides)
Sima Qian, Records of the Grand Historian

Romila Thapar, Past Before Us

Leopold von Ranke, selections from History of the Latin and Teutonic Nations

E.H. Carr, What is History? .

Marc Bloch, The Historian's Crafi

Carlo Ginzburg. The Cheese and the Worms

Hayden White, Metahistory

Natalie Zemon Davis, The Return of Martin Guerre

Robert Darnton, The Great Cat Massacre

Dipesh Chakrabarty, “The Climate of History”

Selections from Peter Burke, Eyewitnessing: The Uses of Images as Historical Evidence



251/MBABA/AE201
Corporate Leadership & Networking Skills
24MGAEC2

Credits: 2 External Marks: 35 (TE)
Internal Marks: 15 (TI)
Type of Course: Ability Enhancement Course

Course Objectives:
This course enables the students to explore what kind of leader one wants to be, what kind of leader you are and how to align your

leadership behaviour with your goals. In this course, you will get a number of opportunities to experience leadership in action and allow
you to reflect on the nature of leadership and discover your strengths and weaknesses as a leader. You will have an opportunity to lead a
team as well as to be a member of a team led by others. This course is different from conventional courses since you learn-by-doing, by
learning from experiences. Rather than just reading about other leaders, you will find yourself in situations in which you must play the
role of a leader. For experiential learning to work you must engage in the activities fully, reflect upon your own and others behavior. Put
in effort to try new behavior, receive and give constructive feedback. The more students will engage in this, the greater will be the
learning and development of capacity to learn from any experience.

Course Outcomes:
On the completion of this course the student will be able to:
COLl: Develop knowledge and understanding of Corporate Communication skills, like e-mail writing, report writing, resume writing,

social networking to facilitate professional image building and branding.
CO2: Apply the basic mechanics of group & individual communication for different types of audience.
CO3: Analyze the ability to lead the organization by effective use of business communication, while following ethical code of conduct.

CO4: Evaluate the effectiveness of practices and strategies of business communication for value based leadership

Detailed syllabus:



PR

UNIT1

Business communication at workplace: bad news messages, persuasive written communication, memos, notice, agenda and minutes of
meeting.
Report Writing: Types of business reports, structure of reports, short reports, long reports, abstracts and summaries, proposals

UNIT II

Email Writing: Email Etiquette, Tips to Writing Effective Emails, Common Grammar Errors, Letters Template, Writing Results Oriented
Letters (Sales and Marketing and other Media Relations), Writing Results-Oriented Job Search Emails, Writing Results Oriented Letters:
Customer Relations, Writing Results Oriented Letters: Placing and Acknowledging Orders, Writing The Extended Email (Reports and
Proposals),Writing a Short Report (Making and Supporting Your Idea)

UNIT 111

Introduction to personal branding: Business Cards, Resume writing, LinkedIn, crafting your personal brand, knowing your brand
(Personal SWOT), Writing a brand story (yours). Controlling your brand (Protocol- poise, business etiquette, Personal-image, dressing
your brand, Professional-presentations, communicating your brand (social media-LinkedIn, create your ad). Demonstrate and build your
brand (business cards), Building a personal network, Personal branding in the work place.

UNIT IV

Conflict Resolution and Negotiation Skills, Creating a Powerful First Impression and Social Skills - Office Etiquettes, Time
Management.

SUGGESTED READINGS:

Murphy, Herta A., Herbert W. Hildebrandt & Jane P Thomas, Effective Business Communication, Tata McGraw Hill, New Delhi
Konera, Arun, Professional Communication, Tata McGraw Hill, New Delhi

McGrath, E.H., Basic Managerial Skills for All, PHI, New Delh

Meenakshi Raman & Prakash Singh, Business Communication, Oxford University Press, New Delhi

Mapping Matrix of Course : 24MGAEC2



Table 1: CO-PO Matrix for the Course 24MGAEC2: Corporate Working Skills

COs PO1 PO2 [PO3 PO4 [POS [PO6 [PO7 [PO8 PSO1 [PSO2
CO1 3 2 2 2 2 3 2 2 2 2
CO2 3 2 2 3 3 2 2 3 2 2
CO3 2 2 3 3 2 2 3 3 3 3
CO4 2 2 3 2 3 2 2 2 2 2
Average [2.5 2 2.5 2.5 2.5 2.25 2.25 2.5 2.25 2.25




241/MBABA/AE401

Data Visualization with Power Bl
PAPER CODE:
Credits: 2

External Marks: 35
Internal Marks: 15
Time Allowed: 2 Hrs

Type of Course: Ability Enhancement Course

Course Objectives:

This course provides a detailed introduction to data visualization using Power BI. It is
designed to equip students with essential skills in data preparation, transformation, and
interactive dashboard development using Power Bl’s desktop interface. The course focuses
on building professional-quality visual reports to support data-driven decision-making across
industries.

Course Outcomes: On the completion of this course the student will be able to:

e COL1: Understand Power Bl deployment modes, project collaboration, dataset design,
and licensing.

e CO2: Prepare and transform datasets using Power BI’s M Query interface, staging
queries, and direct query models.

e COa3: Create and format interactive reports, dashboards, and custom visuals using
Power BI’s visualization tools.

e CO4: Apply advanced filtering, drill-through reports, bookmarks, and other analytical
features to design dynamic dashboards.

UNIT I

Introduction to Power BI
Power Bl Deployment Modes, Project Discovery and Ingestion, Power Bl Project Roles,
Admin and Project Role Collaboration, Power BI Licenses, Data Warehouse Bus Matrix,
Dataset Design Process, Data Profiling, Dataset Planning, Data Transformations, Import
Mode, Direct Query Mode.

UNIT N



Data Transformation and M Query Design

Query Design per Dataset Mode, Connecting to Data Sources, Authentication, Privacy
Levels, Power Bl Desktop Options, M Queries, Data Source Parameters, Staging Queries,
Fact and Dimension Queries, M Query Summary, Data Types. Direct Query Data Models:
Views, Tables, Relationships.

UNIT 111

Creating and Formatting Reports

Report Planning, Connecting Live to Power Bl Datasets, Choosing Visuals, Visual
Interactions, Slicers, Report Filter Scopes, Report Filter Conditions, Visual-Level Filtering,
Visualization Formatting, conditional formatting in visuals, themes and custom color palettes,
the Performance Analyzer tool.

UNIT IV
Custom Visuals, Dashboards and Analytics

Designing Interactive Dashboards, Drill-through Report Pages, Bookmarks, Analytics Pane,
Quick Insights, Custom Visuals, Dashboard Design, Connecting Multiple Reports and
Dashboards for Comprehensive Analysis. Multi-Dashboard Architectures:

Suggested Readings:

1. Chandraish Sinha, 2021, Mastering Power Bl: Build Business Intelligence
Applications Powered with DAX Calculations, Insightful Visualizations, and Loads of
Data Sources, BPB.

2. Kieran Healy, 2018, Data Visualization: A Practical Introduction, Princeton
University Press.

3. Julia Steele & Noah lIliinsky, 2010, Beautiful Visualization, O’Reilly Media.

4. Hadley Wickham, Garrett Grolemund, 2017, R for Data Science: Import, Tidy,
Transform, Visualize and Model Data, O’Reilly.

5. Reza Rad, 2023, Power Bl DAX Simplified: DAX and Calculation Concepts for
Power Bl Users, RADACAD.

Mapping Matrix of Course:
Table 1: CO-PO & CO-PSO Matrix for the Course: Data Visualization with Power Bl

COs PO1 |PO2 PO3 PO4 |PO5 [|PO6 |PO7 |PO8 |PSO1

PSO2

CO1 3 1 1 2 2 2 1 2 2




2.5

2.25

1.5

1.75

2.75

2.5

2.75 2

CO2
CO3

CO4
Average




SUGGESTED READINGS:

1. Murphy, Herta A., Herbert W. Hildebrandt & Jane P Thomas, Effective Business Communication, Tata McGraw Hill, New Delhi
2. Konera, Arun, Professional Communication, Tata McGraw Hill, New Delhi
3. McGrath, E.H., Basic Managerial Skills for All, PHI, New Delh
4. Meenakshi Raman & Prakash Singh, Business Communication, Oxford University Press, New Delhi
Mapping Matrix of Course : 24MGAEC2
Table 1: CO-PO Matrix for the Course 24MGAEC2: Corporate Working Skills
COs PO1 PO2 [PO3 PO4 [PO5S [PO6 PO7 [PO8 [PSO1 [PSO2
CO1 3 2 2 2 2 3 2 2 2 2
CO2 3 2 2 3 3 2 2 3 2 2
CO3 2 2 3 3 2 2 3 3 3 3
CO4 2 2 3 2 3 2 2 2 2 2
Average [2.5 2 2.5 2.5 2.5 2.25 2.25 2.5 2.25 2.25
241/MBA/AE401 BUSINESS NEGOTIATION SKILLS
24MGAEC3
Credits: 2

Type of Course: Ability Enhancement Course

External Marks: 35 (TE)
Internal Marks: 15 (TI)


Admin
Highlight


Course Objectives: This course aims to gain a comprehensive understanding of negotiation theory, including key concepts such as
interests, positions, and negotiation styles. Also, this course targets to enhance verbal and non-verbal communication skills necessary for
effective negotiation,

Course Outcomes: After completing the course students would be able to:

CO1: Understand the core concepts, process, theories and skills required for negotiation.

CO2: Apply complex theory and practice of negotiation in conflict resolution.

CO3: Analyse the negotiation skills of parties by taking real life example.

CO4: Evaluate different negotiation styles and approaches, considering their strengths, weaknesses, and appropriateness for various
contexts.

Detailed syllabus:

UNIT-I

Negotiation Fundamentals — Nature of negotiation, strategies and tactics of distributive bargaining an integrative negotiation, strategic
and planning issues in negotiation

UNIT-II

Negotiation Sub Processes — Building blocks of negotiation: Perception, cognition and emotions; role of communication in negotiation,
sources and application of power in negotiation, ethical issues in negotiation

UNIT-I11

Negotiation Contexts — Relationshipin negotiations: agent constituencies, coalitions;individual  differences in
negotiation: personality, abilities, gender

UNIT-IV

Key Issues — International and cross-cultural negotiation, managing negotiation impasses managing negotiation mismatches, managing
difficult negotiations

SUGGESTED READINGS:

1. Lewicki, Roy J., David M Saunders and Bruce Barry, Negotiations, Tata McGraw Hill, New Delhi
2. Rao, S.L., Negotiation Made Simple, Excel Books, New Delhi



Mapping Matrix of Course: 24dMGAEC3
Table 1: CO-PO & CO-PSO Matrix for the Course 24MGAEC3: BUSINESS NEGOTIATION SKILLS

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PSO1 PSO2
CO1 3 2 2 1 3 2 2 2 2 1
CO2 3 3 2 2 2 1 1 1 2 1
CO3 2 3 2 3 2 1 2 2 1 2
CO4 2 3 3 3 2 2 2 2 2 3
Average 2.5 2.75 2.25 2.25 2.25 1.5 1.75 1.75 1.75 1.75
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Semester 4
3 S P iE T | P [Total
Course ID Course Title Tourse ID vedits
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AEC-2 Communication and 2 | 2 15 38 50
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241/MPH/AE401

Semester 4

1. Communication and Training in Health

Course Objectives

To understand the principles and models of communication relevant to public health.
To develop skills in designing and delivering health communication strategies.

To explore training methodologies for building capacity in the health workforce.

To integrate behavior change communication (BCC) and IEC approaches into public health
programs.

Unit I: Fundamentals of Health Communication

Definitions and elements of communication

Types and channels: interpersonal, group, mass media, digital media

The communication process: sender, message, medium, receiver, feedback
Barriers to effective communication

Role of culture and literacy in health communication

Unit II: Behavior Change Communication (BCC) and IEC

BCC: concepts, importance, and strategy design

IEC (Information, Education, Communication) in health promotion
Health belief models and theories used in BCC

Designing and evaluating IEC materials

Case studies of BCC in national programs (e.g., Mission Indradhanush, Family Planning)

Unit Ili: Training in Puklic Health
Concept and importance of training in health systems
Training cycle: needs assessment, planning, implementation, and evaluation

Adult learning principles and participatory training methcds

e A

-



Tools and techniques for training: role-plays, case studies, group discussions

Designing training modules for ASHA, ANM, and frontline workers

Urit IV: Communication Strategies and Advocacy

Advocacy vs. communication in public health

Stakeholder mapping and engagement

Social marketing approaches in public health

Use of ICT in training and communication (mobile health, e-learning)

Monitoring and evaluation of communication and training programs

Suggested Readings:

Gupta R. Health Communication: Theory and Practice

WHO. Effective Communication in Outbreak Management
Hubley J., The Psychology of Health Communication

Ministry of Health & Family Welfare. BCC Operational Guidelines

Freire P. Pedagogy of the Oppressed (for adult learning concepts)

AW,

A
4



Ability Enhancement Course from the department for pool of the
Courses in the University

(These courses are offered by each department for students of other
departments/same department and is designed to provide value-
based and/or skill-based knowledge and should contain both theory
and lab/hands on/training/field work.)

Course Course CourseID (L | T|{ P| L| T| P [Credits MARKS
Titl
Code itle
(Hrs) Credits TI | TE| PI| PE Total
AEC-3 |Essentials of 2l 2 - 2 is)ss) -] - 50
Writing
Skills




241/ENG/AE401

AEC-3

Essentials of Writing Skills

Course Objectives

CO Description

CO-1 Teach effective editing and revision strategies to refine and improve the clarity,
coherence, and conciseness of written work.

CO-2 Explore professional writing genres and contexts, preparing students to write
effectively in academic, business, and other professional settings.

CO-3 Promote a culture of peer review, where students provide and receive constructive

feedback on their writing.

Course Outcomes

On completing the paper, Essentials of Writing Skills the students shall be able to realize
following programme outcomes:

CO Description
CO-1 | To have an understanding of the elements and conventions of writing skills for
research
CO-2 | To convert skills of summarizing into bulleted points for PowerPoint presentations.
CO-3 | To focus more on the application of the learnt principles




AEC-3

Nomenclature of the Course: Essentials of Writing Skills

UNIT1

Basics of Writing Skills (Language and Style)

1. Definition: Forms, Structures

2. Conventions of register-specific academic writing

3. Academic Vocabulary Building, Words and Phrases

Unitll

Reading, Critical Thinking and Writing
a. Reading

1. Reading Broadly and Narrowly

2. Critical Reading towards Critical Writing

Max. Marks: 50
Theory: 35
Internal Assessment: 15

3. Re-reading for Grammar, Punctuation and Style- Errors in Grammar, Errors in language

use, Punctuation Errors, Referencing style and format

b. Writing

1. Note taking techniques

2. Taking Notes from Research Reading (Recommended Strategies, Direct and Indirect

Quotes)
3. Effective Note making

Unit Il

Report, Synopsis/ Abstract and Term Paper, Presentation (PPT)

1. Working on and developing the theme



2. Integration of Style, Structure and Format
3. Presentations: Preparation and Planning, Creating Interest

4. Establishing a Relationship with the Audience

Textbooks:
Cottrell, Stella.2003. The Study Skills Handbook, Palgrave Macmillan.

Gupta, Renu. 2010. A Course in Academic Writing. Orient Blackswan.

Suggested Readings:

Murphy, Raymond. 1992. Elementary English Grammar (2nd edition). Cambridge University

Press.

Murphy, Raymond. 1994. Intermediate English Grammar (2nd edition). Cambridge

University Press.

Hewings, Martin. 1999. Advanced English Grammar. Cambridge University Press. Hayot,
Eric. 2014. The Elements of Academic Style: Writing for the Humanities.

Columbia Univ. Press: New York.

Instructions to the Paper-Setter and students:

e All questions are compulsory.

e Question no. 1 will be short-answer type question covering all Units. The students are
required to attempt any 4 out of 6. (4x2= 8marks)

e Question no. 2 will be short-answer type question covering Unit [ with internal choice. (9
marks)

¢ Question no. 3 will be short-answer type question covering Unit II with internal choice. (9
marks)

¢ Question no. 4 will be short-answer type question covering Unit III with internal choice.
(9 marks)



241/PHY/AE401

Ability Enhancement Course(s)

COURSE ID: 241/PHY/AE401
INTRODUCTION TO ASTROPHYSICS
Marks (Theory): 35 Credits: 2

Marks (Internal Assessment): 15 Time: 2 Hours

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration. The compulsory question
(Question No. 1) will consist of at least 4 parts covering entire syllabus. The question paper is expected
to contain problems to the extent of 20% of total marks. The examinee will be required to attempt 5
questions; selecting one question from each unit and the compulsory.

Course Outcomes:
After successful completion of the course on Introduction to Astrophysics, a student will be able:

e FExplain the historical evolution of astronomy and interpret key astronomical scales such
as distance, mass, time, brightness, and temperature; apply concepts of positional
astronomy using celestial coordinate systems.

o Demonstrate understanding of astronomical observation techniques, including the
principles and types of telescopes, telescope mountings, and modern detectors, along with
the role of Earth's atmosphere in astronomical observations.

o Analyze the structure, dynamics, and classification of galaxies, including the Milky Way's
rotation, understand fundamental cosmological concepts such as standard candles,
Hubble's law, and explore the scientific basis of astrobiology.

o Summarize India's contributions to astronomy from ancient to modern times and describe
the significance of current Indian observatories and space-based astronomy missions.

Unit -1

Introduction and Astronomical Scales: History of astronomy, wonders of the Universe,
overview of the night sky, diurnal and yearly motions of the Sun, Astronomical Distance, Mass
and Time, Scales, Brightness, density, Radiant Flux and Luminosity and temperature of
astronomical objects, basic concepts of positional astronomy: Celestial sphere, Astronomical
coordinate systems, Horizon system and Equatorial system.

Unit —II
Astronomical techniques: Basic Optical Definitions for Astronomy (Magnification Light
Gathering Power, Resolving Power and Diffraction Limit, Atmospheric Windows), Optical

Telescopes (Types of Reflecting Telescopes, Telescope Mountings, Space Telescopes, Detectors
and Their Use with Telescopes (Types of Detectors, detection Limits with Telescopes).

Unit - 111



Physics of Galaxies: Basic structure and properties of different types of Galaxies, Nature of
rotation of the Milky Way (Differential rotation of the Galaxy), Idea of dark matter

Cosmology and Astrobiology: Standard Candles (Cepheids and SNe Typela), Cosmic distance
ladder, Olber’s paradox, Hubble’s expansion, History of the Universe, Chemistry of life, Origin of
life, Chances of life in the solar system

Unit - IV

Astronomy in India: Astronomy in ancient, medieval and early telescopic era of India, current
Indian observatories (Hanle-Indian Astronomical observatory, Devasthal Observatory, Vainu
Bappu Observatory, Mount Abu Infrared Observatory, Gauribidanur Radio Observatory, Giant
Metre-wave Radio Telescope, Udaipur solar observatory, LIGO-India)(qualitative
discussion)Indian astronomy missions(Astrosat, Aditya)

References/Books:
e Modern Astrophysics, B.W.Carroll & D.A.Ostlie, Addison-Wesley Publishing Co.

e Introductory Astronomy and Astrophysics, M. Zeilik and S.A. Gregory, 4™ Edition,
Saunders College Publishing.

e Fundamental of Astronomy (Fourth Edition), H. Karttunen et al. Springer

e K.S. Krishnasamy, Astro Physics a modern perspective, Reprint, New Age International
(p) Ltd, New Delhi, 2002.

e Baidyanath Basu, An introduction to Astrophysics, Second printing, Prentice - Hall of
India Private limited, New Delhi,2001.

e Explorations: Introduction to Astronomy, Thomos Arny and Stephen Schneider, 2014, 7
edition, McGraw Hill

e Textbook of Astronomy and Astrophysics with elements of cosmology, V.B. Bhatia,
Narosa Publication.

e Astronomy in India: A Historical Perspective, Thana Padmanabhan, Springer.
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