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Third Semester '
Int. BSc-MSc BiotechnoRogy
END SEMESTER EXAMINATION, NOVEMBER 2025

IMSBT101 Introduction to Bio #echnology
Time: 3.00-Hours : Max. Marks: 50

Note: All questioris are mandatory , =7

- Assuthe suitable missing data, if any

i
.
VR

1. Explain the process of transcription in prokaryotes, highlighting
the role of the promoter and the termin ator regions?
[S Marks] [CO4] [BTL2]
2 A student needs to separate a mixture Of pigments from a plant
extract. Which chromatographic technique would you
recommend and why? How is the Rf value calculated and what
is its significance? ‘
15 Marks] {CO5] (BTL3]
3 Biotechnology has revolutionized agriculture and Medicine
Technology" Justify this statement with one-one distinct
examples? : ,
[S Marks] [CO1] [BTL4]
4 A fermentation broth contains intracellular antibiotics within
tough Bacterial cell walls, describe the downstream process
with flow diagram? i
' [S Marks] [CO3] [BTL3]
4 OR
Compare and contrast the principles of Thin-Layer
Chromatography (TLC) and Column Chromatography.
[S Marks] [CO5] [BTLA4]

5 Describe the role of restriction enzymes and DNA ligase in the
creation of recombinant DNA.

[3 Marks] [CO4] [BTL2)

6 Prof. Jonasan, a cell biology expert, has recently welcomed a
new research scholar to his laboratory. He asked the scholar to
design an experiment to study cells using microscopic methods.
The scholar was confused about how to achieve better
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resolut; i -y
tion with the microscope and called you for suggestions.

v at key parameters would you suggest that can influence
Croscope resolution and why?

, 5 Marks] [CO5) [BTL3]
Explain the 'Lock and Key' and Sl o

‘Induced Fit' models of enzyme

action. Which model is more widely accepted and why?
[2 Marks] [CO4) [BTL1]
. OR
Briefly describe the below listed

1. SDS-PAGE Electrophoresis
2. Retention Time

[2 Marks) [CO5] [BTL1]
Draw a labelled diagram of a typical batch fermenter and
describe the function of any four of its components.

[5 Marks] [CO3] [BTL3]
Describe the Nuclear Pore Transport? and protein
Translocation in Nucleus with suitable diagram

[5 Marks] [CO2] [BTL2]

Draw a labelled diagram of a typical batch fermenter and
describe the function of any four of its components.

[5 Marks] [CO3] [BTL3]
A materials science researcher is interested in studying the
surface topology of a.specimen. Which type of electron
microscope should he use? Write down the principle of that
electron microscope? " [5Marks] [CO2] [BTLA]

OR _
Explain the Function of protein complexes in mitochondria
rt with suitable figure?

— [5 Marks] [CO3] [BTLA4]
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END TERM EXAMINATION Nov-2025

COURSE CODE: IMSBT103

COURSE TITLE: Microbiology
Time: 03:00 Hours Max. Marks: 40

| Note: Assume suitable missing data, if any.

Q1- 1-MARK QUESTIONS (Answer Any Five) — 5 1 =5 marks
What is generation time? [1 mark; CO3; BTL-1]

What is nbotyping? 1 mark; CO4; BTL-1]

Name the latest edition of Bergey’s Mdnual. (1 mark; CO4; BTL-1)
Name one enterotoxin. (1 mark; CO5; BTL1]

Define species in bacterial taxonomy. [1 mark; CO4 ; BTL- 1]

What is the pH range preferred by acidophiles?

(1 mark; CO3; BTL-1}

- R L e

Q2-2-MARK QUESTIONS (Answer three) — 2 x 3 = ¢ marks
7. What is phylogenetic classification? [2 marks; CO4; BTL-2]
8.  Discuss the different ways pathogens evade host immune responses.

{2 marks; CO5; BTL-4]
9. Explain the role of 16S rRNA in bacterial classification. [2 marks;
- CO4; BTL-2)
10.  Write two differences between mesophiles and thermophiles.

{2 marks; CO3; BTL-2]
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(Answer ALL) — 3 w4 =12 marks

1. Describe the streak plate, spread plate, and pour plate techniques for

Q3- 3-MARK QUESTIONS

obtaining pure cultures, (3 marks;
What are cytoplasmic inclusiong?
[3 marks; CO2; BTL-2)

A bacterial culture stants with 2x10%5¢ells.

exponential growth, the
CO3;BTL-2)

Calculate:
1. Number of generations (n)
2. Generation time (8) in minutes

14. Describe the steps of microbjal infection: adhesion, invasion, and
colonization. (3 marks; COS5; BTL-2)

COI; BT1-2)
Describe any three with examples.

12.

13. After 3 hours of

population reaches 1.6x107cells. (3 marks,

Q4- 4-MARK QUESTIONS (Answer ALL) — 4 x 3= 12 marks

15. - Describe the structure and organization of Bergey’s Manual of
Systematic Bacteriology. [4 marks; CO4; BTL-3)

16.  Explain the mechanism of action of enterotoxins with one example.
(4 marks; COS5; BTL-3]

Explain continuous culture using a chemostat with a neat, labelled
~ diagram. (4 marks; CO3 BTL3]

¥4

QS- S-MARK QUESTIONS (Answer one) — 5x 1 =5 marks

18. Describe the bacterial growth curve in detail and explain the
physiological events in each phase. [5 marks; CO3, BTL4] _

19. Describe exotoxins, endotoxins, and enterotoxins with their

structure, mode of action, and role in pathogenesis. [5 marks; CO4
BTLA4]
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Integrated BSc-MSc Biotechnology

END TERM EXAMINATION  No»-2025

COURSE CODE ~-IMSBT105 COURSE TITLE: BIOCHEMISTRY
Time: 03:00 Hours

Ry A fta o e e e

¢ Q.1 'Write short note on
_ &. Gxidative Phosphorytati
b. Regulation of fatty acid biosynthesis , :
¢. Oxidative phase of Hexose monophosphate shunt and jts significance.
d. Levels of organization of Protein N
Q2 Discuss in detail about. Electron Transport Chain with well
labelled diagram, Enumerate various inhibitors of ETC

[4X4 = 16 marks][CO1,2][BTLY]

¢¢‘,¢¢gecc~v-{

chain
and uncouplers of oxidative phosphorylation. o
[S+3=8 marks ][C01,2][BTL3]'
Q3 Explain why [4X2 = 8 marks][C03,4] [BTL4] -

a. Significance 0f2,3 BPG at high altitude.
.b. Importance of anaplerotic reactions. oy ,
c. Excess of glucose is converted to fats, but the opposite is not true,
Justify. = e ’
d. Gluconeogenesis and glycolysis do not take place at the same time?
Q4 Descﬁbe‘ig detail about the p-Oxidation of 16C palmitic fatty
acids, its regulation, and bioenergetics. -
| ' [4+3+1 = 8 marks]{CO 3,4)[BTL3]
‘ OR |
Describe in details about Glycogenesis and

Discuss ity hormonal regulation. [4+4=38 marks] [C0_3.4??;'I;Lméj
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% FIRST SEMESTER

S END TERM EXAMINATION NFOV/DEC-2025
'y . IMsBT 107 CURRENT TOPICS IN BIOTECHNOLOGY
. ' Time: 3 Hours Max. Marks: 50
% Note: ‘Attempt any five questions. T g e T S

J oa 'Absurgé'sﬁltable missing data; if any. . - Jia il LD i

- Q1. (a) Define cellular reprograming. Write any two applications
B of stem cells in medicine with examples. (6marks)

(b) How can you treat a patient with sickle cell anemia using
~J genome editing tools. (4 Marks)
: . . ) {CO#1,2)

9 | .

. Q2. (a) Elaborate CRISPR-Cas9 mechanism with suitable

9 ' diagram. Mention two advantages of CRISPR-Cas9 system. (6
i marks) 5y _

9 (& Define RNA interference with suitable diagram. (4 Marks)
-~ o (CO#2, 5)
e Q3. Write short note on: '

(a) Metagenomics

’ 2 - (b) Biomaterials
0 ‘ (c) Tissue Engineering
2 (d) TALENS - |
- : () Lipidomics (2*5=10 Marks
B | (CO# 1,2, 3)

- Q4. (a)Define Pharmacogenomics. How is pharmaco i
usef;llhz;s compare_d to conventional medici:&s? 4 Magrel?:mlcs
g) : t are the limitations of conventional drug deliv ) syste
thow oes advanced drug delivery system help in ol
ese limitations. (6 Marks) S CTEeamng

(CO# 5, 4)

Page 1of2
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FIRST SEMESTER INASET 197

END TERM EXAMINATION NOV/DEC-2025

| IMSBT 107 CURRENT TOPICS IN BIOTECHNOLOGY

Time: 3 Hours Max. Marks: 50

Note: - Attempt any five questions. 710 T
o Assume suitable missing data, ifany. . ;. ..

¥%
$ A e
P AL s

QL. (a) Define cellular reprograming. Write any two applications
of stem cells in medicine with examples. (6marks)

(b) How can you treat a patient with sickle cell
genome editing tools. (4 Marks) |

. (Co#1,2)
Q2. (a) Elaborate CRISPR-Cas9 mechanism with suitable
diagram. Mention two advantages of CRISPR-Cas9 system. (6
marks) - _
(b) Define RNA interference with suitable diagram (4 Marks)

. (CO#2, 5)

anemia using

Q3. Write short note on:

(8) Metagenomics

(b) Biomaterials

(¢) Tissue Engineering

(d TALENS : -
(¢) Lipidomics (2*5=10 Marks)

Q4. (a)Define Pharmacogenomics. How is pharmaco i
useful as compared to conventional . et

medicines? (4 Marks
(b) What are the limitations of conventional dru; deliverj)( sSystem.
How does advanced drug delivery system help in overcomin
these limitations. (6 Marks) 8




30 b

Q?. (a) Explain mRNA vaccines with their mechanism of action.
Give suitable example. (6 Marks) C e
(b) How stems cells can be used for organ transplantation give

example. Mention ethical issues related to stem cell research. (4
Marks)

(CO# 5, 1)

Q6. (a) What are miRNA? Give some therapeutic roles of
miRNA. (6 Marks)

(b) Describe metabolomics and its role in biotechnology. (4
Marks) :

(CO#5.3)

iEND*

Page 2of2
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THIRD SEMESTER INTMSc (BIOTEA HNOLOGY)
END SEMESTER EXAMINATION NOV EMBER 2025
(IMSBT201: BASIC TECHNIOUES IN BIOLOY G AL
e SCIENCES

Time: 3.00 Hours Maax. Marks: 40

Note:  Answer § of the following questions. Qlis compubsory
Assume suitable missing data, if any . ,

.

Q1. Attempt the following question [472=8] [CO-1-4) (BTI, 12)

a) What is Resolution (Rs) in chromatography?

~b) What is the Numerical aperture of an optical microscope?
©) Wha is the difference between KPM and RCF?
d) What is Beer-Lambert law? Explain.

Q2. Outline the principle, instrumentation and applications of
{wo of the following [2%4=8] (CO- 4] [BTL 1,2]
a) Fluorescent Microscopy
b) HPLC

¢) Scanning Electron Microscope

Q3. Answer the following question. [8] [CO-4] [BTL 3,4)
2) Describe the principle of Chromatography; briefly discuss abou

the different Chromatographic techniques according to their
physical state of the mobile phases.

Q4. Answer all questions [2x4=8] (CO-1, S](BTL 34)

a) Differentiate betw.een preparative and analytical Centrifugation
and thereby explain the principle and working of a Preparative
density-gradient ultracentrifugation.

b) For the pelleting of the microsomal fraction from g liver

» an ulumnﬁmaeisownwdataspeed of 50000
r-p.m. What is the angular velocity, o, in radians per second

P.T.0
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Q5. Answer all questions [2x4=8) [CO- 4) [BTL 3,4]

a) Discuss about SPR-b;ased immuno—scnsing technology | :
b) What are DN A sensors? Briefly dis '

cuss its working principle
and how it can be used in the detection of diseases.

factors affecting the electrophoretic mobility, and briefly describe
the 2D electrophoresis techniques used in biomolecular '
Separation.

- -END-
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Total No. of Poges: 2 _i_o,. 3/ - Roll No. ... e
integrated B Sc -M.Sc. BT
THIRD SEMESTER

END TERM EXAMINATION | November-2025
IMSBT 203 Molecular Biology

Time: 03:00 Hours Max. Moarks: 40

‘Note: Answer all thé‘guestions. . . D "m'{' :
L' Assume suitalifé missing data, Hﬂn)gjhﬁiﬁ‘ o

Q.1 [A) Attempt any TWQ of the following (4 marks] (CO 1.23) (BTL1,2,4,5)
" (a) Explain Chargaff’s rule in DNA structure

(b) Compare and contrast the following (2 points for eac h)
(i) Cytidine and Adenosine — structure, type of glyc oside
(ii) Prokaryotic and Eukaryotic mRNASs — structure, stabiity

(c) A point mutation changes the third base of a codon b ut does not alter the
amino acid. Analyse the statement

(d) RNA editing involving deamination of a single base in pre-mRNA can
generate diverse proteins. Evaluate the statement givingan example

[B] Give a flowsheet representation of the elongation phase of translation in
prokaryotes. Clearly mention the roles of various proteins involved

[4 marks] [CO3) (BTLI,2,4)

Q.2 [A] Attempt any TWO of the following {4 marks] [CO2] [BTL1,2,4)
(2) Hew does wobble base pairing reduce the number of tRNAs required in
.a cell? Explain giving a suitable example
(b) Give an analysis of mutations induced by base analogs and alkylating
agents, taking one example of each
(c) Differentiate any TWO of the following (2_points for each)
(i) Short-patch and Long-patch BER
(if) UV damage repair by NER and Photoreactivation
(i) RecB and RecD
[B] Enumerate roles of Ku70/80; RuvC; LigD; MutH proteins and mention
in which DNA damage repair process each is involved

[4 marks] (CO2] [BTL1,2]

P.T.O.
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Q.3 {A] Attempt py_TWO of the following, ‘{ (4 marks} [COI) [UTLI.2.5]

{n) Compare and contrast DNA Polymerase | and DNA Polymerase i

(b) Evaluate the structure of CTD tail of RNA Pol 1l for its role in
transcription and post-transcriptional processing of pre-mRNA

(¢) Describe the conserved resldues involved In intein splicing. What is the
significance of the terminal Asn/Gin cyclization step in intein splicing?

(d) Discuss the roles of SD sequence and ¢lF4QG in translation

[B] Termination of eukaryotic transcription is coupled with cleavage and
polyadenylation. Elucidate giving details of enzymes/proteins involved
and reaction catalyzed. Also explain the significance of poly A tail

(4 marks) [CO3] (BTL3,4] .

Q.4 [A) Attempt any TWO of the following  [4 marks] [CO3,4] [BTL1,2,4,5]
(a) Give a diagrammatic representation of spliceosomal splicing of intron in
nuclear pre-mRNA. Mention roles of various proteins involved
(b) If bacterium is grown in the presence of lactose, evaluate how lactose
uptake and catubotism occurs. Clearly explain the roles aad action of
various regulatory proteins involved :
(¢) Compare and contrast the essential structural features required for the
function of rrans-acting hammerheaded and hairpin ribozymes
-(d) Explain four ways of transcriptional gene silencing by antisense RNAs
[B] Explain steps involved in miRNA-mediated target mRNA degradation.
Summarize specific features of miRNA and salient points of each
enzyme/protein involved in the process  [4 marks] [CO4] [BTL1,2,5]

Q.5 [A] Attempt any TWO of the following  [4 marks] (CO5] [BTL1,2,4,5]
(a) Give salient points of STR that make them suitable for DNA
fingerprinting. Also design strategy for STR-based paternity testing
(b) Give a detailed account of the steps involved in a standard PCR
reaction. How does it differ from reverse transcriptase PCR (RT-PCR)?
(c) Explain how the different chemicals used in Maxam-Gilbert DNA
: sequencing modify and cleave DNA bases
(d) Outline the procedure of Sanger’s method of DNA sequencing. Clearly
explain the significance of DNA polymerase substrate analogs used
[B] Evaluate the vector map of pUC18 with respect to cloning of insert
DNA and principle for color-based selection of recombinants
[4 marks] [COS5] [BTL1,2,5)

tEND *

2




!
1
jl
{
I

{1

I

e v e

Fe

VO VUL LEL GE @ ¢ ¢ 6

i

7

[}

1

i

) WV

O

Y EY YU

v

-

S s o e S Atbd Sl it &

(9
Total no. of Poges: 1 3% 12 Poil no
000 (¥") SEMESTER

Integrated BSc-MSc Biotechnology

END TERM EXAMINATIOR Now,-2025
COURSE CODE- TMSBT205
COURSE TITLE: HUMAN ANATOMY AND PYST OLOGY
Time: 03:00 Hours qu. Marks: 50

*d. Na*-K* Secondary Active Transport
" e..Markers of cell organelles

Q2. Discuss in detail about mechanism of urine formation with well

labelled diagram. [7 marks]{CO1,2])[BTL3]
Q3. Write short note on [5X4 =20 marks][C02,3] [BTL3]
a. Fluid Mosaic Model :
-b. Chemical Regulation of Respiration
¢. Draw well labelled Diagram of Antibody
d Nem‘onwscular Junction

Qd.meelllabelleddhgnnoﬂurt.Diluscarduceyde.

[4+4-8 marks][CO 3,4][BTL4)

OR
Dhcuuhdetaﬂtiznecmhnanuchmtncﬁo-wﬁhwdl
labelled diagram = [8 marks)(CO 3,4)(BTL3]
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lategrated 0.Sc - Sc_ BT
THIRD SEMESTER
END TERM EXAMINATION Nowember-2025
IMSBT 231 Transgenic Technology

Time: 03:00 Hours Mare. Marks: 50

v S P CE ST
Note: Answer all the qugstions. e
;"3'4 Assume suitable fissin data,litﬂ’;j:ﬁ; P
Q.1 [A] Attempt any TWOQ of the followipg [5 marks] [COI] [BTLI 2]

(a) What is the purpose of calcium chloride treatment in preparing
chemically competent E. coli cells? Explain the mechanism in detaj]

(b) Comment on the properties of high-pressure source and microprojectiles
used in microprojectife bombardment ur Exptain  various methods for
immobilization of recipient cells for the purpose of microinjection

(c) Explain the reasons for using the following in cloning experiments
(i) P2 lysogen E. coli host used with A phage replacement vector
(ii) Helper M13 phage used with phagemid vector

[B] What are the essential functional components of Y AC vector and their
roles? Outline the procedure for cloning in pYAC3 and explain the
strategy for selection of recombinants ~ [Smarks] [CO1] [BTLI 2]

Q.2 [A] Attempt any TWO of the following (5 marks) [CO2] [BTL1,2,6]
(a) Describe the procedure of reproductive cloning using SCNT technique
() Design a strategy for targeted cell death using prodrug ganciclovir.
Explain the principle involved

(c) Enumerate salient features of target genomic locus, RNA, and enzyme
involved in the process of CRISPR-Cas9 mediated gene editing

(d) How does Cre recombinase recognize loxP sequences? What are the
different products formed dependent on the orientation of loxP sites?
What is meant by a conditional gene knockout? .

.[B} Applying Cre-loxP system, design a strategy for floxed mouse strain
construction. Explain the significance of positive and negative selection
marker genes in the targeting vector? (5 marks] [CO2] (BTLI1 2,6)

" P.T.O.
£
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Q3 [A) Attempt any TWO of the following {5 t:’rkn] [C0O2,3) (BTL] 2.5:6)
(a) Compare and contrast

. sequential ang simultaneous gene stacking. Also
explain advantages of ench

(b) Outlir?e the principle and procedure of CAR.T cell therapy for cancer
and give one example of commercial CAR-T cell therapy

(€) Enumerate various methods of gene isolation encoding protein of

interest. Explain ANy one wet lab-based method for isolation of
unknown gene in detail :

(d) Design a strategy for humulin production using recombinant microbes

[B] Devise a generalized Strategy for production of protein of interest /
small molecule using  recombinant microbes. What strategies are

adopted in the cloning step? [5 marks] [CO3] [BTL2,6)

Q4 {A] Attempt any TWOQ of the following [S marks] (CO4] [BTL1,2,3)
(a) Write in brief about designing of blue rose

(®) What do you understand by -‘NSG mice’ and ‘Gal-KO pigs'?
.Demonstrate their significance in medical field

(¢) How are iPSCs produced and what are their advantages? Explain the
mecha.msm involved in homing and engrafting of stem cells
[B] Describe any TWO of the following [5 marks] [CO4] [BTL1,2)

() Two strategies for raising transgenic plants for delayed fruit ripening
(®) Production and advantages of edible vaccines
(¢) Types of plant bioreactors

Q.5 [A) Attempt any TWQ of the following (5 marks] (CO2,5) [BTL1,2,4]
(2) Categorize research on ES cells according to the source of stem cells
and nature of experiments, Enlist twa types of researches in each
category '
(b) Discuss the hierarchy
enlist roles of each' :
(c) Enlist various methods for transgene integration analysis and explain
any one method in detail o

[B] The lack of public acceptance remains a major barrier to the
commercialization of GMOs. Explain five health and five
environmental concerns that contributed to resistance toward GMOs

. : [S marks] [CO5] [BTL1,2]
W END ] )
2

of National Regulatory Bodies for GMOs and
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FIRST SEMESTER. ~ - ‘ : - ' o oo
Integrated B.Sc & M.Sc [Physlcs] A g L
END -SEMESTER EXAMINATION R SR NOVEMBER-ZOZ,S
" IMSPH 101 MATHEMATICAL PHYSICSI e gt . B
Time: 3:00 Hours ‘ ' Max. Maarks:50

" 1. ‘Answer the followmg S - o ' [2x5=10][CO#1-5]
 a. EvalateI(-372) e -2
b. Express 2x2 + x + 3 in terms of Legendre S polynomlals
¢ FindL™? [-(-rl)z-} '
d. Evaluate the Hermite polynomial Hi(x)
e. - Find the volume of the tetrahedron whosc vertices are the pomts A (2 1 »~3)s B(4,1 3),
" (3,2,-1)and D (1,4,2)

2. Solve _ :
a z'—Zz=2xt . [51[CO#2]
b. Iﬁ"’ 30 + 225T = 0 - | : : [51[00#3]
3: Using Laplace transform, solve the following ’ IETI '
ca. Yy +y=sinxy(0) =1 ¢ ’ ‘ x [5][CO#3 4]
b. y" +4y=0; y(O) 2,¥'(0) = 2 R | [5][C0#2 23]
4
" a. Solve the followmg system for the unknown functions u(x) and #(x) by Laplace
transform:
e utu-v=0v"-u+v=2u(0)=1v0)=2 [5][00#5]
b 1 For the Hermite polynomials, prove H,(—x) = (—- )"H,,(x) '[2.5][C0#4;3]
] . Prove that B(m,n)—B(m,n+1)+B(m+l,n) [2.5][Co4,5)
S S :
- a Solve the integ_,ral,using gamma function . [5][c0#5] o
’ [ y2eay |
0 . o
R » . _ [z ' ot ey
; b ,‘- prove the relatlon. ];(x) = Jx:u-sinx . [5][(;0#4,5]
6.

" a. Evaluate f xadx using Slmpson s 3/8 rule takingn =3 sub-intervals. [5][C0#3 4]
b. Compare the results of Trapezmdal and Simpson’s 1/3 rules for j' (1 + x?)dx with h =

025 I51CO#3,5]




“Appendix A
L T =f°°° e~*x" dx =-r-(-?2=";'

o
3

)’ B(m,n): I: Xm-—l.(l _-‘x),'l-l-dx =

r(rem)
r(m+n)

; Generatmg Function for Legendre polynomials
g(5,t) = 7 = o A
 Recurrence relations for Legendre polynomials

DxP(x) = 11 (%)
b. Plyy(x) = Pi(x) +2xP (x) — P-1(x)
c. xP,' (x) - P (x) = IP(x)
d. xP_,(x) - IP_,(x) = P/(x)
Generating Function Tor Hermite p

2ttt oy @&
e~ = Tymo :rlv ;
Recurrence relations for Hermite polynomials

a. 2vH,,(x) = Hy(x)

“b. " 2xH,(x) = 2vH,_4(x) + Hv-n(x) -

c. Hy(x)= 2va(x) —Hya(®)
Bessel's Function '
. _ . )" x 2n+m
=] m() = I}:-o ni(n+m)l (z)

X o A
Y2 =J-m(x) = z"“? ni(n-m)! (z) '

Bessel's Generating function

g, ) = 18P = LmsoJm (™
Recurrence relations for Bessel’s function:
a. Jm-1(x) +Jmn () = zf"]m(f)

b. ]p—n(x) —Jms1(¥) = 2Yn(x)

c. Jan(® =TIn(®) —Im)

1

2 : -
[+ @0 .-
1 1 7 ' = (+>90)
e .
. 1
EERE x ;:’ .(..>0)
| ‘ ! n=-1)!
2| e a2 » e 60
‘. J; ‘ ,»_;.J""’-)Il' c,,o) ,
] -
s. e N # LAl (L I
| E : !l!EE!"(b”!H',-O-”?
v = ) i 1y
O R T s
____———__—__
T - ] ';—':—;' >a)
8. sinar '—’f-;; (=>0)
9. ‘cos ax ::_.!_'—1 g>o)_
10. sinh ax —-—-‘,:.,» HrEd M
). . Fu)=2(A9) -
1. cosh ax .T_’__; ¢ > kb
si-a
' 2a3
==  (s>0
. iy e (s? +al)? (s>0)
3 -a?
13. x cos ar (,*ﬂ,!)! ('.>0)
wl e 12 AL PP
(s=a)
. > —
T o 70
: (S—b)’-l-a' («>b)
‘ )
17. sin ax - ax cos ax : 2a ¥
: F+a') >0)
18. -lf-"‘ 1.
- h 1+as
19. .!-(."'_l) 1
: - l(l-:g)
20. l_‘-llc . 1
1 +as)
2L Lrersre |
a .
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Ql. Answer the followmg questlons | [2x5][CO#1-5][L#1,2,3]
[a] The position of a point in the frame S’ moving relative to S,
with a constant velocity of 10cm/s along X-axis is given by
(11,9,8). Calculate its position with respect to frame S, if the two
frames were in coincidence only 0.5 second before.

[b] What are massless particles? Show that thelr energy E and

momentum P must have relation E=pc. = .
[c]Differentiate ' between elastic and melastlc collision. lee
example. '

[d] What is the ratio of the force of attractlon between two bodles |
kept in air and the same distance apart in water?
[e] State and explain Hook’s law.

Q 2[a]D1fferent1ate between inertial and non-mertlal franws of
‘references with suitable examples. Prove that law of conservation of
linear momentum is invariant under ‘Galilean transfornmnon
equations.’ : _ [4][CO#1] [L#2,3]
- [b]Derive Lorentz transformatlon equations for space and time. -
Show that Lorentz transformation equations - reduce ‘to Galilean

Transformation equations for v« ¢

- [4][C0#2][L#2 3]

Q.3[a]Show that by mtroducmg the idea of reduced mass a two bo
 problem can be reduced to one body problem. [41[CO#4][L#2,4]
[b]What do you mean by length contraction. Calculate the percentage
contraction of a rod movmg with velocity of 0.8¢ in a direction inclined

at 60° to its own length. N [4] [C0#2][L#3,5]




o _
fo L e
- Q4[a] ;-:Sta.t_c‘ and prove theorem of conservation of ang'ular momentum
 for the system of N- particles. - [4][CO#3] [L#2,3]

i

- [b]Define moment of inertia of a body. Discuss its physical
significance: State and prove theorem of parallel axes of moment
- -of Inertia. R |
R | - [4][CO#3] [L#1,2] -
‘Q.5 [a] Obtain expression for gravitational potential due to a spherical |
shell at a point (i) outside {ii) on the surface {iii) inside spherical
o shell - o [4][CO#4] [L#1,2,3] -
- [b]'An artificial satellite revolves around earth at a height of 1000
_ ki, The radius of the earth is 6.38x 10°km. Mass of earth is
6x 102*Kg, G=6.67 x 10"1*Nm?Kg~2. Find orbital velocity and
. period of revolution. . [4][CO#4] [L#1,5]
Q.6 [a] Explain the effect of temperature, density and pressure on the
viscosity of liquid. A square plate 0f 10 cm side moves parallel to
another plate with a velocity of 10cm/s, both plates immersed in
. water. If the viscous force is 200 dyne and viscosity of water is 0.01
- dyne cm~Zs, whatis their distance apart?  * |
S by, HAE s R [41[CO#S][L#1,5]
[b] Explain Poiseuille’s formula. Water is flowing through a
" horizontal tube 8cm in diameter and 4 kilometres in length at the

- raté of 20 litres/s. Assuming only viscous resistance, calculate the
-~ pressure required to maintain the flow in terms of mercury column.

Coefficient of viscosity of water is 0.001 Pa-s.

EA _‘ | [4][CO#5][L#1,5]
Q.7[a] Derive the Euler’s equations for rotating rigid body. -
e e A s . : [_4][CQ#3] [L#1,2]
y [b] Wh at is a perfectly inelastic collision? Show that kinetic energy

- iginvariably lost in sucha collision. ~~  [4][CO#3] [L#2]
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Note: Attempt any five questiotis. Symbols have their usual-meaning, -

Q1 (a) If |]a+b|=|a — b| show that a is perpendicular to b.[3]{CO:2] -
[BTL:1,2]- ‘ . g oL _ : . ‘

(b) Prove that V. (A + B)=V.A+V.B [2] [CO:3] [BTL:12] -

(c) Given § = x¥2 + y32 + 2, find (i) grad § and (ii) a unit normal
to the surface § at point (2, -2, 3).3] [CO:3] [BTL:2]

Q2 (a) Find the electric- pot;ntial- energy and the work done w1th
appropriate figures for tWo point charges q and qo along a (i)
straight line and (ii) an arbitrary path from charge q. What would
be the effect on the potential energy if the two point charges have $

. the same sign or the oppodite signs ? [3.5] [CO:5] {BTL:3,4] -
' (b) What is the role. of a dielectric material placed in between the . T
plates of a parallel plate clipacitor? [1.5] [CO:2] [BTL:Z] ‘A —
‘(c) Derive the Relation between pdlarization. vector - (P)’..
e displacement (D) and elettric field (E) for a dielectric. p_lace;:d inan
" external field Eo betweeh the plates of a charged capacitor. [3] |
[CO:5) [BTL3] = L .

. . ' ) V
; Qi Qauart? enetic field due to currentin -
Using Biot Savart’s law, find the magrreu_c ¢ .
Q3 (a) : 1°“§' straight wire. Draw an appropriate figure for the same. [3]_
[CO:5] [BTL:3] |



| (b) A Fxgure below shows two lopg wires carrymg currents i and i2
- are placed perpendicular-to each other in such a way that they just
. "avoid a contact. Find the magnitude.force on a small length dl of

. the 2™ wire s1tuated at a, dxstance I from the 1* wrre [3][CO 3]
[BTL 2] ’ -

.H.

‘ -...;, rlL
—le——

i,

(c): What are the propemes of Dta- Para- and Ferromagnetxc
substanees‘7 2] [CO 2] [BTL 2] 7 '

Q4 (a) What are. eddy currents. & wbat are its apphcatxons" [2] [CO 2]
- [BTL:2] .

6( (b) Write' down the Maxwell’s equatnons and state its srgmﬁcant
™ - unphcatxons [2.5) [CO 5].(BTL:3] ] "

. (©) An average ‘induced emf of 0.20. V. appears in a conl when the'
‘current in it is changed from 5,0 A in one direction to 5. 0 A in the

- opposite direction.in 0.20 s. Find-the self-mductance of the. coil.
. “[1:5T1CO:3]. [BTL 3]

(d) State main- dlfferences betwqen a conductron and a displacement
current‘OR dlﬁ'erence between self & mutual mductron [2] [CO:2]
[BTL 2] - | - |

: * _'QS (a) State Faraday 'S Law of electromagneue mduetnon and Maxwell s
counterpart to Faraday’ s law. [.‘i] [CO: 5). [BTL 2]

(b) Derive: the expressron of Ampere-Maxwell Law [3] [CO 5]
[BTL 3 4] : . o .




(c) Calculate the energy “stored in an inductor of inductance 50 mH |
. whena currerit of 2.0 A is passed through it. [2] [CO 2] [BTL 3]

"~ Q6 (a) Define the followmg terms: (i) Electric Potenual (i) Lenz’s Law

(iii) Energy stored in an' inductor and (iv) Dlelectnc Strength [8] =
[CO 5) EBTL 2] - -

Q7 (a) A parallel plate capacltor has plate area A and plate separatxon d ,
The space between the plates is filled up to a.thickness x (<d) with -
_-a dielectric of. diélectric constant K. Calculate the capacxtance of
the system. -[31{C0:3) [BTL 3,4]

(b)A long stralght wire carnes a current of 35 A. What is “the
. magnitude of the field B ata point 20 cm from the wire.- 12] [CO 4]
[BTL3] :

(c) A solenoid Sl is placed msnde another solenoid S; as shown in
ﬁgﬁre below. The radii of the inner and the outer solenoids are r; -
" andr ) respectlvely -and"the numbers of turns per-unit length are n,
and n; respectively. Consider a length 1 of each solenoid. Calculate
- the mutual inductance between them [3] [CO 5] [BTL: 3]
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Q l(a) Denve the equatton of ct)nservatnon of momentum [2] LCO 5] . R
[BTL:2] | o | o
(b) State three\mam dtfferehces between a centnpetal and a:
: centnfugal force and wnte down theu' expressxons? [2] [CO 2]
- BTL:A] - A e
(c) For clrcular turmng on t‘oads what is: the lmut to the maxlmum
~ value of friction for a safé turn? What is'the: tendency to be .

- overturned by a cychst ifhe tums*around a curve at.15. rmleslhour :
and if he doubles the spet:d? OR State key aspects of moment of Wy

mertta and give its expt’ehsnon 121 [CO 5] [BTL 1 2] D '
(d) 'I‘wo bodiés of dnfferent masses are movmg “with the same, kmettc M} |
energy of translatton Whtch has greater momentum‘7 [2} [CO 2] o

Q 2(a) State two postulates of spectal relatwlty [2.5] [CO :3] [B'I‘L l]

(b)Explam the concept of ‘I'wm Paradox OR Time Dxlatton [2.5]
[cossjBTL2Y |

(e)A spaeeshtp is movmg away from the Barth wtth‘ a velocxty of

0.5¢ and fires a'rocket whose VeIOCIty Wﬂh felative {0 space:is . 55
(l) away fl‘pm the carth; (ti) toWards the earth: Calculate the R

.t‘.

G P l
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' - velocxty of the rocket as observeq from the earth m two cases [3]
[COB][BTLS] L R

QB(a) Denve the‘ expressnon of relatnv}stnc kmeuc energy of any pamcle

(b) Demie Lorentz Transfonnauon equattons from the perspecnve of’
v -merttal ﬁ-amesm relauwty OR C;onsider a’ spaceship moving away
AT E L dres A ‘_'ﬁ'om you-ata. veloctty of 0. 5c. It fires a- -rocket. that thrusts in the -
- same dn-ectton, “also’ away from"you, at & speed of:0.5¢c relative-to
. . .;‘:'.J.,.:;?_.,-ltself How fast does ‘the’ rocket move relatwe to, you? Suppose that™
““the spaceshtp ‘instead; ﬁres a pulse of laser hght in its direction of -

e _-'travel ‘How fast, does the pulse ynove ir in your frame of reference"

[4][C05][B?'L34] L

RN Q 4(a) Denve mm‘or formula ie. llf = llu +1/v either for a concave g
ST +/MirTor-oF convex mirror - where f is the focal length, uisthe:
: &-&\( dlstance of the: objectfrom the mirror. and v is the dxstanoe of the |

' 5 image from theimirrof; [3]. [CQiS] [BTL:3] |

R (b) If the dxstance of: the object fro;n the concave mm'or is 4 tlmes yi.
-k -,-';". - the-focal length, thien; the posmon of the i 1mage wnll be obtalned
. at? [2] [CO 3 [BTL 3] B _ |

T a (c) What oondmons are necessary for total mtemal reﬂectlon to
: occur" [2] [CO 2] [BTL 1. e L, c . _
! (d) How does ihe reﬁ-aeuve mdex aﬁ'ect the total mtemal refleetxon 2

of hght? [11 [oo 2] [B'I'L 1]

————E
d [

v Q S(a) Denvethe gxpresmon of a Lene Maker Formula for a convex ;
v v:lens; i€: 1= (n-i)(l/Ru - 1/Ra), where fis:the ‘focal length,nis -
e & thc t‘efractxvo "ndcxa ﬂnd Rl(and R«'Z are the radil Of the curvature
;* ofthefensisut’thces [31 [co 51 [BTL 3] i,

B -"-
. Tab,
LN




 (b) Definé the following terms for bo

Magnfication (M) and (i) Power (P) (2] [CO:3) BTLA]

(c) An object of size 3.0 cm is placed 14 ¢m in front of ,a-é(:og'cavc.‘. i

both,concave and convex lens: (i)

lens of focal length 21 ctn. Describe the image produced by the - -
lens. What happens if the objec_t'is'mbiled ﬁ_lrther_-laway fromthe

lens? [3] [CO:2] [BTL:23]

Q 6(a) Derive the éxpmssioh ofa Kinet'ic;enqr’gy, (1_{), -Potenﬁaledergy'; |

" (U) and Total Mechanical, Energy E fora simple harmonic motion

© (SHM).25](CO3)BTL3] .. . i

(b) Plot (i) Energy vs.:Position Graph and (ii) ‘Energy vs. ;'Ifimé Graph.
[2] [CO:3] [BTL:1,2] o R R A

(c) Find the time average &-position average OfKineﬁQ,& Potential -
Energy for a SHM. [3][CQ‘:3]‘[B_‘IL:2] " e T

Q 7(a) Dgrive the equations of motion.of a Damped Harmonic Oscillator

and discuss over-damped; critically damped gnd under-damped
cases OR Define the following terms for a'damped oscillator (i)

Relaxation Time; (ii) Mean Time and (iii) Quality Factor. Whatis -

the relation between these three terms? [5] [CO:5] [BTL:3) - -
(b) Ah oscillator has a time pericd of 3 seconds. Its amplitude
decreases by 5% each cycle. (a) By how. much does its energy

decrease in each cycle? (b) Find the time constant and (c) Findthe

: Q-ﬁab;..[sl_[;;o':sl [BTL3) =~ = .. .

Q8(e) The equation of motion for a'._ damped ascillator isgivenby.
T4 dhydid + bid/di+32%=0

For Whal range of values for me;.mpm.,thwm the motion

be (i) Underdamped; (i) Overdamped and (i) Criticaly damped?

)
Y

(3) (CO2) (BTL3)

L
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(b)Apoint.sourceiSwplmd nndway between two convergjng e Eh
. mirrors Having-equal focal . length £ ag’siown in figuie beTow. Fmd s
the valiles ofd for Whnch only one 1mage is formed ‘[3] [CO 2] BT #

[BTT..23] . R
"f

(c) Fmd the tune penod for the arrangement fo: the followmg mass &
tki andkzasshown mthe f'g, .

~“loaded spring having: spring constan
below. [21 [co 2] [BTL 23] -
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Q1. Write short notes on the following ‘ [2.5 x4=10][CO#1-5]
[a] Photoelectric effect , ~
{b] Tummnel<efiect _
[c] Salient features of nuclear forces
. [d]-Spontaneous and Stimulated emission
Q-2 [a] What is Compton effect? Obtain an expression for the change in
wavelength of a photon when it is Compton scattered by a free

electron through an angle @ with respect to the original direction.
' [5][CO#1]

[b] Explain the wave-particle duality of matter ahdj light. How was it
demonstrated by the Davisson-Germer experiment? '
' ' [5] [CO#1]

- Q.3 [a] Define the position probability density and probability current
density in the context of a quantum mechanical wave function. Obtain
the equation connecting these quantities and give the physical
interpretation of this equation. :

[51[CO#2)

[b] Write down the.time-dependent Schrodinger wave equation and
obtain the time-independent Schrddinger equation from it. -
' [5][CO+#2] -

Q.4 [2] Consider a particle trapped in an ifinite poential box of width ‘'
<x<a -

V@ ={, = z<ox>a

. Pagelof2
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Write the Schrodinger equation for this particle and hence. get the -
expression for the energy eigen values and eigen functions for the.
particle. Draw its first three probability densities and wave functions. -
‘ o . [S][CO#3]

[b] For a 3D potential -box where L,=L,=L,=1 m, explain why the
degeneracy of .the ground state is 1, and the degeneracy of the first
excited state is 3."Also calculate the difference of energy eigenvalues

‘of first excited and third excited state for the same. _
. - : [5][CO#4]

Q.5 [a] Starting with the rate equations- for matter-radiation interaction,
show that the ratio of the Einstein’s A and B coefficients is
proportional to the third power of the frequency of radiation. - -

‘ : ‘ [5][CO#5]
[b]Describe the construction and. working of a Ruby-laser. What are
the characteristics vf a-taserbeam? : :

: ;. ' - [5][CO#5]

Q.6 [a] Derive the’ semi-empirical mass formula (Bethe—-Weizsﬁék_er
~ formula) using the Liquid Drop Model. o
- [5][CO#4]

[b] Find the activity of 1.00'mg of radon, 222, Whose atomic mass
is222u. '

[5][CO#4] . ' _ : ]
—-END— o

Page20f2 '
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1. () Explain Huygens principle of wave -propagation and apply it to prove-the
law of reflection of a plane wave at a plane surface. . : :

(b) Explain Electromagnetic nature of light arid wavefronf? Howitis produced?
. ) o . - [4+4 = 8] [CO1]
2. (a) In'a Young’s double slit experiment, monochromatic light of wavelength A
=600 nm is used. The slits are separated by d = 0.4 mm, and the screen is placed
at a distance D = 1.2 m from the slits. A thin transparent film o f refractive index
1= 1.4 and thickness t is introduced in front of one of the slits: As‘a result, the
central maximum shifts by y =3 mm on the screen. '

@ Derive the expression for the shift of the central ﬁ'inge when a thin film is
_ inserted in front of one slit. : . 5

(i) Using this expression, calculate the thickness t of the film.
(iiii) If the entire apparatus is now immersed in a medium of re fractive index
* 1.33, determine the new fringe width. : ) ‘
(iv) Explain physically why the central maximum shifts but fringe width does
not change due to insertion of the thin film. oo -

(b) Derive the condition for constructive and destructive interference of light

reflected from a parallel-sided thin film of thickness t and refractive index u

when monochromatic light of wavelength A is incident at an angle i
) S o [4+4=8] [CO2]



7A€

3. Derive the expression for the transmitted intensity in a Fabry—Pérot
interferometer and obtain the Airy formula. Two identical lossless mirrors
(reflectivity R=0.85) form a Fabry—Pérot etalon filled with air-(n=1). Mirror
separation is d=1.6 pm. Light of wavelength A=600 nm, is incident normally.
Calculate the phase difference § between successive transmitted beams and find
the transmitted intensity ratio 1/1o using the Airy formula.

181C03).

4. Derive the intensity distribution for Fraunhofer diffraction at a single slit and
obtain the condition for minima. A monochromatic light of wavelength
A=600 nm falls on a single slit of width a=0.30 mm. If the diffraction pattern is
observed on a screen placed 2m away, calculate the angular position of the first
minimum. and the linear position of the first minimum on the screen.

' | [8]ICO3]

5. (a) State and derive Fresnel’s assumbﬁons and hence obtain the expression for
the resultant amplitude at a point due to Fresnel’s Half-Period Zones for a plane
wave. L : :

(b). A point P is located 2.5m from a plane wavefront. Calculate the radius of the
first  Fresnel half-period zone for light of wavelength 550nm.
: ' ' [8][CO3]

6. (a) Derive.the expression for the fringe width and discuss why the fringes are
asymmetric and why a dark fringe appears at the geometrical line of contact.
(b) Derive the expression for the separation of the virtual coherent sources and
hence obtain the formula for fringe width. : ' T

- .

[81[CO3)
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Q.1 (a) If ym + y m = 2x, prove that '
(x? = V)yp4a + (20 + 1)xYn41 + (n? ~ m* Yy, = 0.
[(5M] [CO1, 12

(b) If p; and p, be the radii of curvature at the extremities of any
chord of the Cardioid r = a(1 + cos@) which passes through the

pote, show that p3-+ p3 = 25 . [5MJ[CO3,14]
Q.2 (a) Find the asymptotc of the curve i cam [SM][CO3, L3}

® If I, = fg x™cosx dx, n bemg a positive integer greater than
unity, show that I, + n(n +1)lp2 = C—;-)n. Hence, evaluate
fZx*cosx dx. 1 [5M] [CO4, L3]

Q 3 (a) Find the areabounded by the curve y*(2a — x) = x3 andm
o asymptote. - ' , ‘[5M] [CO4, L3]
(b)Ina submarine cable the speed of signalling varies as -
x?log, ( ) where x i the ratio of the radius of the core to that

of the covering. Find the values of x for which the speed of

signalling is maxlmum o - [5M] [C02, L6]
Q4 @ IFf(x) = { '1/’0 s‘“(x) :* O Discuss the mﬁa‘ennabﬂxty
of f(x) atx =0. - [SM] [CO1, L4]

P.T.O)
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(b) Find the surface area of the solid generated by the revolutlon of
the curve x%/3 + y2/ 3 = a?/3 about x-axis. -
| _ [5M] [COS, L4]
Q.5 (a) Trace the curve x2y? = a?(y? —x2). ~ [SM][CO3, L4]
(b) Prove that the length of the equiangular spiral r = qefeots

between the points with radu vectors ry-and 13 is |1y — 12|seca.
[5M] [CO5, L3]

.- x dx _n?
Q.6 (a) Prove that fo ~eoTirrpisix — Zab [SM] [CO4, L3]
(b) Find the volume of the solid generated by revolvmg the
lemniscate r?= azcosza about the line 8 = .
N [SM] [CO5,L5]

ek pkkERk
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COURSE TITLE: ANALYTICAL GEOMETRY
Time: 03:00 Hours

Q.1 (i) Find the
by the locus of the equation 3x2 — 72y? + 1282> = 3. |
. [S)(CO1] [L3,LS]
(ii) A plane passes through the points A(0,1,3), B(1,0,—4),C(1L.1, —1). Find its
equation and the length of the perpendicular to it from D(2,4,-3).
[5][CO1] [L2,L5]

Q.2 (i) A line makes angles @, f,y,6 with four diagonals of a cube. Prove_thqt

ratios in which the join of the points A(3,2,1) and B(1,3,2) is divided

4
cos? a + cos? B + cos?y + cos?§ =3

. [5][C02] [L4,L5]
(ii) A variable plane passes through a fixed point (a,b,c)and meets the co-
ordinates axes in A, B, C. Show that the locus of the point common to the

plaﬂuﬂaroughA,B,Cpanlle{tod:eoo—o:ﬂinateplmesis : '

§+§+ f=1. | (5)(CO2] [L.2,L3,L5)

Q3 (i)FiMﬁelmgﬁmdmzequlﬁmsoftheshoncsthﬁwm the lines
x-1_p-2 -3 x-2_y-4_ 1§ '
2 3 * 3 4

(ii) Show that the lines = =

5 [5)(CO3] [L3,L3)

-3 ‘ "
%=z+2mdx=’-_—;=f.¥inw£pind

ﬂxeoq—qudinmsofthepointofinwﬁonandﬂmequaﬁontomephne
containing them. [5)(CO3] [L3,LS)

L

OR
Showthatthelinﬁx+y+z-3=0=2x+3y+4z—5md4x—-y+‘-

52-7=0=ZI-Sy—z—Barccop!mar.andﬁnd:beequzticnc:f:hc
plane in which they lie. [5(CO3] [L5.LS]

Q4 (i) Find the equation to the sphere which passes through the cucle
x2 +y? = 4,z = 0 and is cut by the plane x + 2y + 2z

= (0 macucleot
radius 3.

[S][CO4] [L1.L5]
(ii) If the sphere touches the planes 2x + 3y — 6z + 14 = 0 and
2x + 3y — 6z + 42 = 0 and if its centre lies on the swraight ime

2x 4+ z = 0,y = 0. Find the equation of the sphere. (5][CO4] [L2.L5]
OR
Show that only one tangént plane can be drawn to the sphere Ney
x2 +y? 4+ 22 — 2x + 6) + 2z + 8 = Othrough the straight line v

3x—4y—8=0.y—3z+?=O.Findtheequa:ionot'mcplanc.
- ($] ([CO4) (L3.L5]

(i) Derive the condition for the general equation of the second degree to

represent a cone. [§)(COs] (L1.L2.L3)
(ii) Find the equation of the come whose vertex is at the point

(1,1,3) and which passes through the ellipse 4x* + z° =

Q.5

lL,y=4

(S)(COS]LZLS)
OR

Find the equation to the quadric cone which passes through the three co-
ordinate axes and the three mutually perpendicular lnes

- SICOSIL2LS]
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Ist SEMESTER Integrated B.Sc. & M.Sc.
END TERM EXAMINATION Novembew, 2025

COURSE CODE: IMSMA-106 (Abstract Algebra-I)
Time: 03:00 Hours Max. Maarks: 50
Note: All questions carry equal marks. Assume suitable missing data, if any.

Q.1
(a) Prove by mathematical induction that

(1+a:)"21+nz+"—(n—§_—l)-z’, forallneN, z > 0.

| SICOL, Lajfe 2
\
(b) %)A be the set of all real polynomials R(z]. Define pRq iff p(1) = q(1) and p/(0) =

(1) Prove R is an equivalence relation.
(ii) Describe the equivalence class of the zero polynomial.

[Bl[CO1, L4]
Q.2 :
\
(a) If
210
A= 1|1 3 2},
0 2 4
then prove that A* — 6A4% + 54 — 2I = 0, and hence find A-!. [Blicoz?, L3
(b) Klein four-group K. ‘
(i) Prove that K, is an abelian group.
(i) Explain why Kj is not a cyclic group. [5](CO3, L2)
Q.s V PRI = -t L
(a) Prove that quotient group of an abelian group is abelian. [5](CO3, L3]
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(b) Construct the full Cayley table for the dihedral group Dy, the group of gymmetries of
a square. (5)(CO3, L3]
Q4

-(a) If in a group G, a® = ¢ and aba~! = 2 for a,b € G, then show that o(b) = 31.
[5)[CO4, 14]

(b) Show that U(8) is a cyclic group. What are all its generators? [5]{CO4, LA]
OR

The set G = {1,5,7,11} is a group with respect to multiplication modulo 12. Find the order

+ of all elements of G. [5](CO4, L3]

Q.5

(a) Prove that the set of integers modulo p, written as Z,, forms a field exactly when p is

a prime number. [5](CO5, L2]

(b) Explain why every field is an integral domain. Also give an example of an integral

~ domain which is not a field. [5}(CO5, L2]
OR

If R is a ring with unity satisfying (zy)? = 2%y for all z,y € R, prove that R is commutative.

[5](COs, L]

%o
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FIRST SEMESTER " Integrated M.Sc. (MAnu,MAms)

END SEMESTER EXAMINATION (Nor 2023)
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‘Time: 3:00 Hrs. Max. Marks: 30

Note: Attempt any five quuﬂon All qisestions urry pqual marks.
Assume suitable missing data If any.

~° l(i)SmmdpmveDubmulthoomorlnmmdhuwln.Mmfor
derivative. | p (COMBTLL, 2,3)

"'Q (!l)Fmdtheexm:wnluoofx’-i-y +z’ givenﬂ:uax+by+ czmp, _-‘

= - ' lCOlIJm-SA] ;

"f

_ 2(()Showthnthéndmsofcnrvmfoﬂhewdioidr = a(l cosa)h Ji

/

¢ ¢

mdpmvemuﬁueomum. oo [co3Em23s)

i

(u) Prove that the function f(x. ¥, z) = e”“’ cos(Sz). satisty the eqlntlon

. fn+f”+fu =0, 1002] [BTL 4,5, 6] ‘
e . - ', .
| 3 (ommmemﬁmmmminim“huofuwhm :
o u=2x3+ y3 3axy. ‘ ' lCO215’l'I-l 2.3]‘ .
_‘ (li)Forthncmvet—e- ifpuhndmofcmatnypom(x.y).-ﬁw‘
n_ A b :
D am(-ﬁ) (5) (;) b | [CONBILIA
d i
9
e ‘

B
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(i)‘remhe oo xtan™*
eonvmeeoftheinmw & ’.“' dxlndj' %‘:-Ffdx

(i) For the Axet S
Nwm}:n aa—&,—. Flnd thendlmofeonvexgenco, cantar

and
m‘wﬂ of mvmwee [CO4) [nm 4, 6]

S({)Evnlnmﬂxy(xi-y)dxdyovurtheambetwemy-x’mdy
5 . : [cos][nn.sl

- () Fmd&:evohnneofnlohdbwndedbymemwmx!wl+-

z'qa'md the cylmda x'+y’ - Zay =0, : {CO5) [BTL3,4)

6. (l)Evalmj; ,]"\fx‘-l-y5 dxdy.memmnnonhmﬂsembem

x-umdy-uv - [COS][BTLS 6]-

(lI)Cllmlmtheuuwh:chumndeﬂ:ew-dmdr-Z(l+cosa) and outside

thecuclar =2 T _ [COS) {BTL3, )
.

% - N .. i

Py

Fa

e ® ® B = &

* €

L3

)
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THIRD SEMESTER IMSC (New. 2025)

END TERM EXAMINATION
IMSMA-201 : LINEAR ALGEBRA
Time: 3 Hrs. Maz. Marks: 50

Note: Attempt any FIVE questions.
Assume missing data if any. All questions carry equal marks.

1. (a) Find all real values of k for which the following system of linear equations has
i. no solution,
1. a unique solution,
ili. infinitely many solutions.

z+y—z=1,
2z + 3y + kz = 3,
z+ky+3z2=2
(6 marks)
(b) Let S = {(0,1),(1,0)} be a subset of the vector space (R%, @, ®) where the operations

are defined by

(z,p)® (u,v)=(x+u, y+v-1), a®(z,y) =(az, ay —a+ 1).
Determine whether S is a linearly independent or not. (4 marks)
2. (a) (a) Let T: P, — R be the linear transformation defined by

1
T(at? + bt +¢) = / (at? + bt + ¢) dt.
0
i. Find ker(T').

ii. Find dim(ker(T)).
iii. Is T one-to-one?

(6 marks)
(b) Let T : R® — P, be the linear transformation given by
T(z,p,2)=z+(z+y - 2)t+ (z +y + 2)t2.
Find T-1, if it exists. (4 marks)
3. (a) Let

0 -3 -3

A=]11 4 1

-1 -1 2

i. Find the characteristic equation of A.

1
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ii. Find the eigenvalues and bases for the eigenspaces of A.
iii. Determine whether A is diagonalizable.

(6 marks)

(b) Find a 3x 3 matrix that has eigenvalues 1, - 1,0 for which the corresponding eigenvectors

are

1 1 1
-1}, (1}, [-1],
1 0 0
respectively. -
i [a) 1ot Ve an inger product space over a field F. Forall z,y € V and c € F, prove the
following inequalities:
Lz, 9| < =]l |y}

i |z +y| < Izl + |yl | (6 marks)
(b) In R4, let

w = (1,-2,-1,3), wa = (3,6,3,-1), ws = (1,4,2,8).

Using the Gram-Schmidt process, compute orthogonal vectors vy,v2,v3 and then nor- -

malize them to obtain an orthonormal set.

(4 marks)
5. (a) Let H:R3 x R® - R be the bilinear form defined by
H((a1, a2,a3), (b1, b2, b3)) = a1by — 2a1by + azby — agbs.
i. Prove that H is a bilinear form. |
ii. Find the matrix representation of H with respect to the ordered basis
B = {(1,0,1),(1,0,-1),(0,1,0)}
(6 marks)

(b) Let |
W = {p(z) € P | p(1} + p(-1) = 0, p(2) + p(-2) = 0}
be the subspace of the vector space P;. Find a basis for W and compute dimension of
w. (4 marks)

6. (a) Consider the linear transformation 7' : R? — P, given by
T(a,b) = (—a + 5b)t2 + (3a — b)t + 2b.
with ordered bases B = {(5,3),(3,2)} of R? and B’ = {3t —2t, —262+2t—1, 2—¢t+1}

of P,. Compute the matrix [T}z 5. (6 marks)
(b) Find the rank and nullity of the matrix
2 -1 3
A=14 -2 1
2 1 0
(4 marks)
2

%
L5

AN\ )

-

A

k.

Q ¢

SO0 e PrYIPIPIYIEORLE OO



y

¢ dee

o

/
F-
£

¢ c

L7

% g

'
¢ ¢cC

Total No. of Pages: 02 , Roll No.:........... ...

THIRD SEMESTER
Integrated M.Sc. (Mathematics)

END TERM EXAMINATION
November 2025

Course Code: IMSMAZ203 Course Title: Probability & Statist ics

Time: 3: 00 Hours ' Max. Marks: 50

Note: Attempt ANY FIVE questions. All questions carry equal marks.
Assume suitable missing data, if any.

(1) (a) Let X be a discrete random variable with probability mass function

z |12 345 6. 7
P(X=z)|k 2k 2k 3k & 2° 2%k

-

Compute the following: the value of k, the mean E[X], the vari-
ance Var(X), the probability P(0 < X < 5), and the conditional
expectation E[ X | X > 4]. [5](CO1)[BTL-2]

(b) Let X be a real-valued random variable with finite mean E[X] and
finite variance Var(X). Let a and b be nonzero real constants, and
define a new random variable Y = aX + b. Prove the relations:
E[Y] = aE[X] + b and Var(Y) = a?Var(X). Further, show that
the moment generating function of Y = aX + b is

My(t) = e Mx(at),

where Mx(t) is the moment generating function of X.

_ - [1+2+-2][CO3)|[BTL-2]
(2) (a) If joint probability distribution of z,y is following; :

4zy 0<z<1l0<y<l1
0 otherwise

F(z,y) = {

Find Marginal distributions and conditional distribution of X given
Y. [5](CO3|[BTL
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(b) For a discrete random variable X with the following probability
kz, z=1,2,34

distribution:
P(X =2z2) = |
( % {0. otherwise. : |
tive distribution (-

Find the value of k and the corresponding cumula
[5] [COS][BTIA&] c

OO

function. ' . :
(3) (a) Calculate the correlation coefficient between the following paire
- observations: ‘ ¢
X |65 66 67 67 68 69 70 72 | &

Y |61 68 65 68 72 72 69 71
(5](CO4][BTL-3] ¢

(b) Let X be a discrete random variable with probability mass function

2 ¢
f(z) = ,(Iilgil"a z € {-1,0,1}.
Verify that f(z) is a valid probability mass function. Compute
E(X), E(X?), and E(3X? - 2X +4). ~ [5][CO3|[BTL-3] g.

(4) (a) In a test a light switch is turned on and off until it fails. If the
probability that the switch will fail any time it is turned on or off €
is 0.001, what is the probability that the switch will fail after it has

been turned on or off 1200 times? [5){CO5][BTL-5] 6
- (b) Let X be the life of a battery with probability density function c
| | 40000 | --
‘ , —, z>100
F(z)= - - - 6-
0, elsewhere | |
Find the expected life of batteries. ~ [5][CO5][BTL-5) ¢

(5) (a) Define moment generating function and find moment generating G
' function of normal and poission distribution. [5][CO3][BTL-1]

(b) State and prove Chebychev’s inequality. - [5][CO4][BTL-2] ¢

(6) (a) For two random variables X and Y. Prove Cov(X -Y, X +Y) = 0.
| | | [5][CO3)[BTL-4] €=
(b) If 5% of bolts produced by a machine are defective. Find the prob- _
ability that in a sample of 100 bolts, 2 bolts will be defective using .-
(i) binomial distribution, (i) Poisson distribution. [5)[COS5|[BTL-2] & -
-END- | o
e
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111 SEMESTER
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END TERM EXAMINATIONS November- 2025
IMSMA205 REAL ANALYSIS-TI

TIME: 3 hrs Max. Marks: 50
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Note: Attempt two parts of each question. Marks are indicated.

1 (a) Show that countable union of measure zero sets is a measure zero set.
Give an example to show that uncountable union of measure zero sets need
not be a measure zero set.

(b) Give an example of an uncountable measure zero set. Justify.

{c)Show that a real function f on.an open interval I is convex if and only if
f"'(x) 20 for all x in . (4,4,4) CO2L2

2. (a) State and prove Taylor's theorem.
(b) Obtain the expansion of log(1 + x).
(¢)Ifxisin[0,1]andn € N , show that

=R gm0
|l°g(1+x) (x 2 + 3 + -+ (-1) n)l < n+l
L LR ' Wi .o (4I4r4) (COIXI‘S)

3. (a) Show that if fand g are integrable on [a,b], theri £ + g is integrable on
b
[abland (F+g)=[2fF+[0g.

(b) Show that sequence given by fa(x) = x" is uniformly convergent on [0,k],
~ k< 1butnotin[0,1]. ‘

(c) State and prove the limit form of the comparison test for improper

integrals. (4,4,4) (CO2,3)(L3)
4. (2) Prove that a monotone function on [a,b] is integrable on [a,b].

(b) State and prove the fundamental theorem of calculus I

Page1of2
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b(c) Show that if f is nonnegative continuous function on [a,b] and '3‘73 U )
J, f(x)dx = 0, then f{x) = 0 for all x in [ab]. . (4,4,4) (CO3)(1A)

3. (8) Prove the convergence of gamma integral.
(b) Test the convergence of the following integrals:
11 ;
L fydx

i LT

Y0 (1+x?)2

(¢) Test the uniform convergence of the sequence gi =
_ _ given by f(x) = nx/(1+n’x
for all real x.(4,4,4) CO4,5 LS § s ; !

6. (a) §how the limit function f of a uniformly convergent sequence of
continuous functions {f,} on{a,b] is continuous on [a,b].
(b) Show that the sequence < f;, > defined by f,(x) = =i uriifornily
convergentin[ 0,k ], k = 0, but not uniformly convergent in [0, o).
(c)Show that the sequence (-1-:;’%:-,-) converges uniformly to zero for 0 <
x < 1.(5,5,5 CO5 L6 _ |

Page20f2 4
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COURSE CODE: IMSMA207 COURSE TITLE: Mathematlcal

Time: 03:00 Hours

Transform

Max. Marks: 50

Nnte Attempt any five questlons All

Assume suitable missing dataif any.

questions Carry equal marks

Q.1(a) Find the Fourier transform of

f(j):{g'xz'. 1:1|$| , and use it to evaluate
=S cos 5 dx [S)(COo3)[L2,L3,L5)
(b) Find the Fourier sine transform of f(x)= -.

Q 2(a) Express the ﬁ.mctlon
- <1
f={

[51CCO3)[L2,L5]

PNE .asa Founer mtegral and hence evajuate

I“Wmﬂr

) A — 4

[BICO4)L2,L3,L5)

(b) Find the solution of function f(,\j—{ 1, 0sxs#n

sine integral, hence evaluate j‘

g 8 a Fourier

sin (xz)au
[5MCO4)[L2,L3,14)
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| Q.:.;(a) Find the Z- transform of the discrete unijt impulse function &{n]. "H' 3\4 9 ﬂ
[5)[CO5)[L2,L5] <
(b) Form the difference equation from y,=A3"+85" .
[5){CO5)[L2,L3]
Q.4(a) Find Z transform of
(i} na” (i) 1
. [5](COS][L2,L4,L5)
(b) Find the solution of difference equation.
- Fr2 (0551 (D+65,() =4 [S1[CO5)(L3,L4]
Q.5(a) Use Fourier transform to solve the boundary vatue-probtem
2 ' ”
0'_';‘: 0 =2 :g‘°. t>0, -co<x<oo
‘Subject to the conditions

() u(x & and a";: 9,0 as x40

(i) u (x 0)=f(i)

[5](CO3][L3,L4,L5]
(b) Use the inverse Fourier cosine integral to find f{x) if R
F@={p pS5s4  [SICOAILA,LS]

' Q.6(a) What are the conditions for ﬂleemtence of the Fourier series of a
function? Also, check whether the Fourier series exists for the given
function. .

f()=¢, on Ow) - [5Ico2)Ls 4]

(b) Find the Laplace transform of . |
ae2 e [SICOL2,LS)
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THIRD SEMESTER L+_t I B.Sc.&MSc[Mathemntics]

END SEM EXAMINATION Nov/Dec.-2025

IMSMA-209 Series Solutions and Special Fu mctions

Time: 3hrs. Max. Mub 50

Note: Aﬂi‘!"—“ ‘.__égmﬁn'wfc' daa,rfmy

Q.1 (a) Define beta function and Gamma function Prove that
B(m -) = 22™-18(m, m). [SM][CO5, L1,4)

" (b) Express f(xX)=x*+3x3—x2+5x - 2 in terms of Legendre
polynomxals [SM][C02.L2]

Q.2 (a) Using generating function, prove that | X
. hRx)= P'n-u(x) = ZxF;,'(x) + Py i(x)

(5M] [CO2, L3]

-(b) Check for the ordinary or singular point and hence find the series
solution of the diﬁ‘a'emial equation

228 = 4 x-—+ (x*~1y=0. [SM][CO1, L3)

Q3 (@) Using Rodrigue’s formula, prove that J' x

Pn(x)dx o -
whcmmnareposxtwemtege:sandm<n
. DMicoLy
(b) Prove that [° x2¢ "’“dxxf ——-—-dx—-—HSmgBemmd
Gamma functions. [SM][COS L4)
Q4 (a) Prove the following integra] representation of conflyent by
hypergeomcuicﬁmeuon.

o 1 e ok
hi(@rix) ‘r(«)r(y-a)fo(l‘f‘)r Tltelestyy

[SM][CO4, L3 4)
(P.T.0)




. Q.6(a) Show that

siig

S35 3 Ul

(©) Show that 2 (x/, ()4 (1)) = (2 (X) =~ J2 1 ()},

[SM][CO3, L4]
Q.5 (a) Prove that —[zFl(a b; c; x)) -? F@a+1,b+1;c+ 1; x)
o [SM][CO4, L3,4]

(b) State and prove the orthogonally of Bessel functions.
[5M][CO3, L3 4]

(i) 2I“,( 1;2 7 X )=—-log(1_:) x| <1

(i)"1Fi(a; b;x) = e* Fy(b - a b; ~x) [Kummer’s relation]
| [5M] [CO4, L3]

cosx + Elsinx}.
x

[5M] [CO3, L3]

(6) Prove that _s(x) J—- (&£

LA L L2 T T2 T TP
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END SEMESTER EXAMINATION (Nov. £05)

f

IMSMA 223:GEC-3, Basic Probability amd Statistice
T¥me: 3 Hr. BRI Maz. Marks: 50

Note: Attempt ANY FIVE questions. All questions carry equal
marks. Assume missing data if any.

1. () Define quantitative, qualitative, discrete anad continuous data
- with two examples each. : ' i |
() Ewplain with diagrams the difference between a bar diagram and °
@ histogram. (CO1J(BLT 1,2,8/ : . L ;
- 2. (1) Onitically. analyze the following statement: *Graphical presen-
. tation of data is always superior to tabular presentation.” Give
- frguments for and against this statement with examples. i

3: (3) The average marks of a claa.’ u 106 M-'a 2l L

30 Cloite the conficient o vrition, -+ L450m of
. \#) What do you mean by Karl Pearson’s coefficient :

Explain’with suitable ezample. [CO8J[BLT % i °’_' Seewnes.

,5,4]




j(tﬂ 'meoomm

: (') A fmdom ! X has
(a) Find k, (b) Mm P(xﬁ: é;’f“’“ﬂg

- X |0 T
. ‘)°£21:k£'°°'7p"rt
(c) Determine the
(4) et oy, tributon function of X. :

 distribution fo which the mesn is 4 and
W?vm‘!ﬁndm fC'OZIIBLTa;] Memmng4w.:

5Forfh¢

Mwhmm
(a) P X = va X und

1 . :
0 o~ o.'f = :

-~

Ptx > ¢), tmdP(O<X<5)'

P HL X K DO B

e b

& P N O o b oo b
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lation Energy of F, = 158. .
Ionization Enthalpy of Mg(g) to Mg*(g) = 2184.0 k/moy
Electron gain enthalpy of F(g) to Fg = _3347 kJ/mo]
Lattice €nergy of MgF, Uo) = —2922.5 kJ/mo)



Ques4. Explain the following:

A) Electronegativity and its variation along the period. C(
B) F is more electronegative but has less electron affinity than Cl.

C) Lithium salts are slightly covalent while sodium salts are ionic.

D) Madelung constant and the factors affecting it. [8][CO3][BTL3]

Ques3. A) Draw the MO energy level diagram for N,*. Discuss its bond order and

magnetic behaviour. Why is the bond order in N;* less than in Nz molecule?

B) Discuss the geometry and shape of the following molecules/ions on the basis
of VSEPR theory.

XeOiF;, SF(, NOT~ f8¥fCO2}BILSE]

Ques6. A) Using LCAO method, draw the shapes of molecular orbitals formed by the
 combination of a) s-s atomic orbital b) s—p atomic orbitals.

B) Despite the same hybridization, explain why Bond angle of CHa is higher

than NHs. [8][CO2][BTLS]
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Q1 a) In halogenation of alkanes why chlorination is more reactive but less selective
than bromination, justify with an example. '
b) Draw the Newman Projection formulae (conformations) For butane and explain
giving reason, which conformation is most stable.
| - [4,4][CO1,CO4][L45,6]
Q2 2) Drawthe Fischer projection for ali the possibie stereois omers 0f2,3-dibromo
butane. State the correlation among these stereoisomers? Comment of the optical
activity of these stereoisomers. - L
b) Discuss the stereochemistry of addition of bromine to E~But-2-ene.
_ ' . [4,4][C02,CO4][L2,6]
Q3. a) What is the major product obtained when Ph-CH=CH -CH; reacts with HBr -
in the presence of peroxide. Explain with mechanism. B
b) An alkene on reductive ozonolysis yields a mixture of two isomeTs with
molecule formula C3HsO. Identify the structure of the alkene and the products.

[4,4][CO2][L1,3,4]
Q4. a) Assign E/Z orR/S : o i
CHO - e Ho_ o
a) /,AOH b) c—c\ c) (o c\
" .':,, w, CHon F/ OH H; CO/ ) CHQNHQ
b) Explain resolution of racemic mixture with an example.

[4.4][CO4][L1,2,L4]

Page10f2



Q5. Complete the following reactions: .
— .
) RC==CcCR Lindlar catalys |
0s0,
—_—

O

Iﬂz

9 e CH==CH, Lo
L,
e _ CH,CH;Mgl
HO==0N
0 CH,CH,

¢) CH;CH==CH, Hg(OCOCH,)

NaBH,

)  CH,CH,cocH, ZVHg HCl

, OH
g H;PO,
3 E——
’ H
.’,‘ X
v | zobe
1

Q6. Write short notes on the following (any wo);
2) Acidity of terminal alkynes

b) Configuration and Conformation

¢) Corey-House synthesis

Page 2 of 2

[1*8][CO1,C02,CO3][L1,3]

[4,4][C01.,C03,C04,][L1,2].
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ion and working of a Galvanic (Voltaic)
as an example. In your answer, desc‘ril?e:

Q.1 [a] Explain the construct
cell using the Daniell cell
~ (i) The role of electroded and electrolytes
(ii) Identification of the #node and cathode
(iv) The oxidation and réduction half-réactions |
(v) The overall redox redction occurring in the cell ‘
| | [4 Marks{{CO1][L2]
[b] For the Daniel cell ifvolving the reaction T
" Zn(s) + Ch**(aq) = Zn*(aq) + Cu(s); -
the standard free energied of _fofniation_of Zn(s), Cu(s),Cu**(aq) and
Zn*(aq) are 0, 0, 64-4 kJ mol! and -154-0 kJ mol!, respectively.
~ Calculate the standard EMF ofthecell. =~ = |

s 2

i

 [4 Marks][CO1][L3]

Q.2 [a] Explain in detail ine phenomenon of Liquid: Jwicti_on?‘D
' Potential (LJP) that develops at the interface of two electrolyte
solutions of different concentrations. -
Using the system HCl(a) | HCI(a:) as an example, describe how the
unequal ionic mobilities of H* and CI ions lead to the formation of
an clectrical double layer at the junction, Further iscuss how this

po‘;entxgl opposes ionic tiffusion, how equilibrium is established,
::"s why LJP is considered an unavoidable error in:concentration
: i | [4 Marks][CO1] [L3,L4]

Page 1 of 3



[b] Define the rate of a chemical reaction. Draw a plot showing how
the concentrations of reactants and products change with time, and
96—»5 why the curves of reactanty ga !.oa:oa show opposite
trends.

Oonmaon the reaction: HBrOs+ awﬁta?umr?ub

‘If the concentration of HBrO; decreages from 0.030mol L™ to 0.018
" mol L in 6 minutes, calculate the average rate of Eo reaction with -

respect to HBrO;. Also, write the differential rate axv_dum_os mon all
mvon_ﬁ involved in the reaction.

[4 Z»q_a:nou_:h. L3, E_

Q23 [a] Explain the difference doggs the o.do.. of a reaction and
molecularity. Discuss at least four —8:.8 of distinction and state
i:% molecularity cannot be fractiongl or zero, while order canbe.

U g»..wu:nON:EN L3]
[b] d-o rate of the roBomnnooﬁ gageous reaction
- 2NO(g) + O—u€ NZOO—@

. 7) Bao:c_&irosnﬁoEo:booonanngos_maoce_oa 6.5 increases
I

~ by a factor of eight when the ooaonuﬁwnoam of both the reactants are
. doubled. Determine the overall order of Eo reaction and the order
- withrespectto NOand Cl. . [4 Marks] [CO2][L3)

- Q.4 [a] Derive the integrated rate law for a zero-order reaction,
© starting from the differential rate equation. Explain the -

characteristics of uo_.o.oao_. reactions. BE mention two examples.
—a Marks] —OQN_E. 14)

[b] Explain Ea. half-life (fragtional o_.»..n& method for.
determining the ‘order of a reaction and show how the half-life t¥2 -

varies with the initial concentration. A SBEEQE a half-life of
20 BEEB at a. concentration of a. When the oozoo:go: is

doubled to 2a, the half-life becomes 10 minutes. Using the half-life

method, determine the reaction order.

- [4 marks]{CO2][L3]
Page 2 of 3 '

- QS .—-_ Explain the Arrhenius equation

k=Ae TVRT
and derive the slope-intercept form of the equation used to plot In k
vs 1/T. Explain how this plot is used to determine activation emergy
experimentally. Calculate the activation emergy of a reaction
whose rate constant is tripled by a 10 °C rise in temperature in the
vicinity of 27 °C.
, , [4 Marks}{CO2][L3, L4, LS)
[b] Discuss the mechanism of heterogeneous catalysis using the
adsorption theory. Explain how factors such as surface area, nature
of the catalyst, strength of adsorption, porous structure, cracks,
active sites, promoters, and catalyst poisons influence the efficiency
of solid catalysts. {4 Marks][CO3}[L2, L3}.

Q.6 [a] Explain the process of enzyme catalysis with reference to the
formation of the enzyme-substrate complex. Describe the steps
~ involved in enzymatic action and discuss the Michaelis-Menten
mechanism, explaining the significance of the parameters Ka and
Vo in anag&pm, enzyme efficiency.
‘14 Marks][CO3](L3, 14)
[b)Describe the different types of 33—5& with suitable examples.
Explain how o&n@%%@ and selectivity help in determining
which catalyst is . wvﬁdv:n»o for a .given chemical reaction.
4 g:oo@:rn_

END-

Page dof 3
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(©) Explain in detal the riera for aromaticity. Analyze the following _" SEMESTER ASc/uEe
compounds and justify in each case whether the -électron system ‘ :
favors aromaticity, anti-aromaticity, or non-sromatic character. . ENDTERMEXAMINATION = Nov2025
SR | counss CODE:. IMSAC-107. Basic Chemlsu'y -1
- . Time:03:00Hours = = - . : " Max. Marks: 50
™

[SI(COS](L2, L4]

Q.1 [a] Draw the molecular obbital dlagram of N2 and O molecul&s and
o [4] [COI][L3]

explam their magneuc belmv iour.
OR

Evaluate the rehablhty bf the radlus ratio rule, explain why it

: sometlmes fails, and menhon its limitations. [4])[CO1][LS]

[b] Explain the followmg o ;:
(i) NF; has a dipole momént while BF3 has zero dipole moment.. )

(ii) Bond angle of OF; is less than H0. [2][CO1][L2] 9

~Q2 [a]Whatlshyperconjugaﬁonedect?Explamtheorderofstabﬂnyof
lcmary carbocations onthebosxsofthls -

- ' primary, secondary and.
. | - eﬂ'ect ‘ : ' [3][CO2][L2]
. s o - [b] Explain, why benzyllc and allylic carbocations are unusually ,
stable compared to alkyl ‘arboeanons [3][C02][L2]

~ [c] Differentiate betwesn the fallowmg with eufable examples

(i) Inductlve effect and Electromeric cﬂ‘ect.
(ii) Electrophile and nucleophile. ‘ [51[CO2] MJ :



Q 3 [aj bvaluate under what condmons SNl is. favomd over Sn2.

Q4

S
' ﬁ

i 6) Wmtzfnugreacuon .
. -(u)Freeradicalsubsunmonmctlpns ofalkan&s

[3][C03] [L5]

) ‘Gwe reasons, arrange the fo{lo\vmg in- mcreasmg order of

j_‘ reacuvxty towards alkaline hydrolyqls by -Snl react]on

- c1, pn,mci Pmch PHCH.CL | ' Blicos)Le

“[e] Compam ‘the mpchamsms o£ Bl and EZ ehmmanon reactions.

HowmﬂaeElcbmechanhmdlﬂ’enqntﬁ!omﬂ:e El mechanism? - -
' : BRI £ | elo %} 1 %)

[a] An alkyl halide’A undergoes macﬁou with sodium metal in’ dry'
ether, giving compound B with the molecular formula CioHz. When
compound B is brominated in the presence ofsunhght Bra/ hv), the

_product C is formed. On treatmept of C with- alcoholic KOH, it

undergoes elimination to yield an alkene D. The compound D is
further converted into compound B. Identify A, B, C, D, and E, and
write thc oomplcw sequence of reaqtlons involved. [5] [CO4}[L4, L6]

[b] Give the reagcnt and oondxtlon{or the followmg conversmns,
Chlommcﬂmne—b n-Butane — 2~Bromobutane — But-2-ene

[31[004][L3] '
o QR |
, gLnstanyﬂneeszandmdmemodsusdfortheMoryomdusm'
o preparanon ofalkanw. - : [3][004][1-1]
i [c1 Write shortnote onﬂle folloqug;

;"'[31{0641[1.21. |

Q.5 [a] Complete the following;

BRIO

. N
| LB
. He—g=—C; —— D
@ MO0, -~
- e | - Blcosia)

- [b] How would you carry out the following organic conversions? Write
the reagents and major steps involved in each case. ‘
() Convexsxon of ethylene — acetylene
(n) Conversion of acetylene — 1-butyne
- (iii) Conversion of ‘isopropyl bromide — n-propyl bromide
: o .  DBICOS3, L)
o OR
' Explnmmdcmlﬁle mofmepeomdeeﬁeaweﬁect)
" involved inthn m—Matkovnikov addm«:oﬁl&mam _
' e l3ll0051[!-2] "
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Course Code: IMSAC201

Course Title: Chemistry of d and f-block Elements and Quantitative
Inorganic Analysis

Time: 03:00 Hours ‘ Max. Marks: 40
[ Note: Attempt 5 questions in all. '

Ques]. A) The Latimer diagram of Mn in acidic solution is gi ven below:
pSEV ? 427V : . -
MO, e MO e MOy >—— MOy 055, Mn¥——e Mp?* 222Y

i) Which oxidation states of Mn are unstable w.r.t. disproportionation
in aqueous medium and why? :
ii) Can Mn(s) actas a reducing agent? |
iii) What is the oxidation state Qf Mn in HMnO4~ ? |
B) A strong oxidizing agent (A) on heating .with KCl and conc. Iilz§04
gives red coloured gas (B) which on passing through. NaOH so ution
gives yellow solution (C)- Identify A, B, C and write the reactions
[8][CO2][BTL5]

involved.

es2. Give reasons for the following: | |
. A)Mn(II) ion shows maximum magnetic character among the bivalent 1ons
of first transition metal series. .
it .. compounds are g L
B) Transition elem(c;nt:oalz;ii (t:leg sc:ap po o maddiion el i ot
KMn 4 Pws addit

in aCidic medium. . Sm2+ isa gOOd reducmg agent.
; dizing agent WHETe®> [8](CO1I[BTLA]



<259
Ques3. A) Aqueous solution of Cu(II) salts are blue while that of Cu(I) salts are ﬁ
white.

B) UV-visible absorption bands of transition metal ions are broad whereas
those of /~block metal ions are sharp.

C) What is the principle of gravimetric analysis?
D) What types of crucibles are used to dry precipitates in the muffle
furnace in gravimetric analysis? [8]{CO1,3][BTLA]

Ques4. A) i) Explain supersaturation and nucleation in the context of gravimetric
analysis.

ii) Give the names of any two organic precipitating agents and draw the
‘structure of any one of them.

B) What is lanthanide contraction and what are its consequences?

fHCOBIL2]

QuesS5. A) Explain the following in the context of transition elements:
i)  Alloy formation ii) Complex formation

B) Discuss the principle and method of ion exchange process for the
separation of lanthanides. '

[8][CO1][BTLA]

Ques6. A) Calculate the magnetic moment of Eu(Ill). Explain the discrepancy
between observed and calculated magnetic moment. (Atomic number
ofEuis 63). : /

B) Using the given Latimer diagram for Chromium in acidic medium,
construct the Frost diagram to determine the most stable oxidation
state of chromium. Explain your reasoning based on the diagram.

[8](CO1,2][BTL3]
095V -0.74V

r 0S5V uav- l 2.1V f-oaxv -090V l
CrVI) — Cr(¥) — Criv) — Crgu) — C) = Criy
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Instructions: Attempt any 5 questiohs.

Q1 a) Justify the statement that aryl and vinyl halides show fow reactivity towards
nucleophilic substitution reaction cornpared to alkyl halides.

b) SN reactions of alkyl halides proceed with complete stereochemical

inversion of configuratitn. Explain with mechanism.

[4,4][CO1][L5,2]

Q2 a) Write down the mechanism of formation of phenol ﬁ'om cumene.
b) Complete the reaction with mechanism:

W)
NaOH \SA

+CHCl; ———

[4.4][CO2][LL,6]

Q3. a) Explain why Williamson’s synthesis of fert-butyl ether using tert-butyl
bromide and sodium ethoxide is not a good synthesis?
b) How many moles of HIO, ate consumed by one mole of 2,4-dimethyl-2,3,4-

hexanetriol? Write down the products obtained in this reaction.

[4,4][CO3,CO4][L2,3,4]



Q4. Complete the following reactions:

ON
NaOH
‘) © ) 6

b) s stod
HyC CH, ——

HO OH
O AL _em
R
HyC
XN d }c—ou oct,
P\ O—CH,—CH=O-|,
©) Heat
e
(L AN -
H
HsC
2 :0:
chlll,," aH NaOH, CH;OH
/ H
HsC

h) CH,c=c—H +CHMgl __

[1*8]{CO4,COS][L1,4]

Q5. a) Give a visible test with suitable reaction to differentiate between n-Propanol
and iso-Propanol.

b) Arrange the following in order of their decreasing acidity and explain the
order.

[4,4][CO3,COS][L3,4,5)

Q6. Write short notes on the following (any two):

a) Benzyne mechanism.

b) Application of Grignard reagent in the synthesis of primary, secondary and
tertiary alcohols.

¢) E1 and E2 reactions with mechanism.

[4,4)(CO1,CO2][L1,6]
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Third Semester
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END TERM EXAMINATION ' INov/Dec-2025
- IMSAC- 205: Physical Chemistry 3
(Solqtlons, Colligative properties and Collo ids)

Time: 3 Hours Max. Marks: 40

] Note: Attempt all questions. _
Assume suitable missing data, if any.

Useful Physical constants: R = 8.314 J K-'mol*!;  =3.14; N = 6.022 x 10Z3 mol!,

QIla. Why did the term activity coefficient introduce for real solutions? Explain.

Comment on the variation of its value from low to very high concentrations
of solution. : | (2.5 Marks] [CO2, Ly, Ls]

b. The vapor pressure of an aqueous solution of urea (CO(NHz),) at 298 K is

204 mmHg. Find out its-‘motatity inthis solutionassuming it to be non-
volatile obeying Raoult’s law. Given, the vapor pressure of pure water at 298

K is 23.8 mmHg. [2.5 Marks] [CO1, Ls]

c. Why does‘the Brownian movement occur in colloids and not in true solution?
'Predict the effect of size, viscosity and tefriperature on Brownian motion.
: [2.5 Marks] [CO3, L;]

Discuss the mechanism

d. Explain the application of colloids in artificial rain.
' [2.5 Marks] [COS, L, L2]

of this process.
Q2a. What is the origin of electric charge on hydrophobic colloids? Explain the
structure and stability of hydrophobic colloidal dispersion'by drawing the

electrical double layer model. . [3 Marks] [CO2,L,, L7}
b. For a non-ionic surfactant the following osmotic pressure (7c) data is obtained
as a function of its concentration:
4.0 5.0 60 7.0

[Non-ionic Surfactant]: 1.0 2.0 3.0

a(r(x 102 atm): 245 489 734 978 1001 1024 1048
From this data, determine the critical micelle concentration graphically. Also

explain the observed variation in osmotic pressure. ,
' [3 Marks] [CO2, CO3, L, Ls]

? How does the HLB values used

is hydrophile-lyophile balance (HLB)
What is hydrophile-lyop - [3 Marks] [CO3, L, L4]

Q3a. : .
to predict the-surfactant properties? Explain.




b. What is the basic principle of electrophoresis? How does the gel electro- = T_ Zé ‘

phoresis technique work for the separation of colloidal species based on
their size and charge? Explain. (3 Marks] [CO3, La, La]

Q4a. Define emulsion giving its types. Identify the emulsion type in milk and.
cold cream. Also discuss the mechanism of émulsification,
[3 Marks] [CO3, La, La]

b. Stearic acid, a saturated long chain fatty acid, forms a surface film, obeying
2-D ideal gas law. If its surface excess concentration at 25 °C is 3.5 x 10 -
mol m=, calculate the surface film pressure. =~ ‘[3 Marks] [CO4, L4, Ls]

QS5a. Giving the schematic dlagram of Langmmr—Blodgett apparatus, explaln
briefly the Langmuir monolayer formatxon from an amphiphilic substance at -
- - [3 Marks] [CO4, L]

the air-water interface.

b. Differentiate between aerosol(s) and foam(s) giving an examplé of each Also
- point out some major health haznrds of civil and industrial aerosols. §
o UM] {C04,141.10))

Q6. From the statements given below, choose any four, and state whether each is
correct or incorrect, providing the approprlate justmeatlon for yonr .

answer.
a. The freezing point of deprecslon of aqueous 0.01' M Na,so. is nearly twice
. -[1.5 Marks] [CO1, L,, Ls] |

to that of 0.01 M glucose.
b. The thermodynamic basis "of change - in . <calligative properties lies

in the increase of chemical potential of solvent upon addition: of . a non-
“[1:5 Marks] [Co1, L)

volatile solute.
~C. The magnitude of zeta potentlal for the hydrophoblc colloids is reduced -

significantly upon the addition of an electrolyte with an oppositely charged
ion of a higher valence. - [1.5Mirk] [CO3,La).

d. The transmission electron mlcrosoopy allows vmuahzmg .the ‘colloidal
nanoparticles but not the optical mwrosoope L SMarks] [COS Lz,Ls]
e. ‘Efficacy of medicine and phannaceutxcal is enhanced sngmﬁeantly in
. s Marks] [COS L2, Ld)

colloidal formulation.
f. Colloid cbamsu'y is extensively used for punﬁcatlon of water. - .
S [lSMarks][COS Lz.h] .

_End—
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COURSE CODE: IMSAC207  COURSE TITLE: Basic Chemistry-111
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Q.1 (A) Differentiate bétween cationic. and anionic Polymerization
- mechanisms with suitable examples. - - o
’ e [S Marks] [CO1] [L4]
(B) Explain the difference between fillers and reinforcements, and give
examples of how each affects mechanical properties. :

.. [5Marks] [cO1) [L2]..

antioxidants (especially phenolic amines) in protecting the polymer
from thermal and oxidative degradation. =~ - - .

o : - . [5 Marks] [CO1] [L2, L4]
(B) What is the role of nucleating agents in polymer, and how do they

influence cell structure and final product properties? o
| ' [5 Marks] [CO1] [L3, L4)

Q.2 (A) What are the antioxidants? Explain the mechanism of pri

of polymers? Describe their types with'suitable examples. .
- L . [S Marks] [CO1] [L4, L2)
(B) Describe the mechanisms of common flame retardant systems,
especially halogenated and phosphorus-based compounds.

Lo T [S Marks] [CO1] [L4]

Q3 (A) How do plasticizers work in modifying the mechanical properties

SN



SE2 4+
Q.4 (A) Differentiate between fiber-reinforced - ‘composites, partlcle- '
reinforced composites; and structural composites.

(5 Marks] [CO2] [L3]
(B) What are the key mechamcal and physncal characteristics that make .

composite materials superior to1 conventional materials? :
. [5 Marks] [cml llA] :

- Q.S (A) What are the 12 Pnncnples of Green Chemistry, and explam the
~ design of safer chemical procesbes with suitable examples.

; [5 Marks] [CO3] [L2, L3]
(B) - (i) Define the atom economy -and how does the atom economy
differs from reaction y:eld?

(ii) Calculate the percentage atom economy for the produc'aon of

m{&)ﬁmm@oﬂd&(&ﬁﬂmm furnace reaction,
assuming iron 1s the only dwlred product.

Ructlon Fe, O3 + 3CO - 2Fe + 3C02 .

(leen molar mass Fe=56 g/mole) .
[5 Marks] [CO3] [L5]

Q6. (Aj Define the material composites. How are composite materials .
. classified based on the type, shape and oneutatlon of reinforcement?

. [S Marks] [CO2] [L1, L2)
(B) What is meant by green solvent? And explain its 1mportant role in

green chemistry.
[S Marks] [CO3)] [L2, L4]
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Note : All questions carry equal marks
Attempt all questions

Qi1 a)'Exp‘lam theElTng‘ham diagrain: Draw a typlcal Ellmgham diagram B
for metal oxndes and explam how 1t helps in choosmg a re&ucmg agent '
ORI S

b) Desbnbe the role of carbon monoxxde asa reducmg agent in '..~ :
metallurgy, with an example and reactlon mecha:msm [5][C01][BTL4]

Q.2 a) What is zone reﬁnmg? Explam how lt is used to punfy metals _

b) Describe the dlﬁ'erent zone of blast furnace .and reactmnv

occurring in each zone and explam the role of coke and hm&ctone in'
extmctlon of iron.

, [5][C01][BTL2] |
Q3 Describe the steps involved in the. froth ﬂoatatlon method used for. -
concenn'atwn of sulphlde ores. . . 51 [COl][BTL3]
Q.4 XeF, 412Hzo',—;> SR :
XeFs + H,O (partial) —, . - - '
XeF4 + SbFs — . - ;
XeFs + ROF ——

XeFs + PtFs — .[5][c'o3][1‘;n,3']-“ '.




36y
Q. 5 Describe the preparation, properties and structure (cyclic and linear).
- [5][CO3){BTL3)

‘of phosphazena .
. Q. 6 Explain the formation, structure, and uses of silicones
~ (polysiloxanes). Why are they important in modern applications?
| [5)ICO3][BTLA]

Q7 (1) Ammge the hydndes NHs, PH,, ASH; SbHs, BiHs in the order
of:'(a) increasing bas:c stmngth (b) decreasmg reducing character. _

(i) What are Caro’s acid and Marshall’s acid? Write their chermca\
formulas, and explain their structural difference. [5){CO3}{BTL1} -
Q. 8 (i) Explain why. fluorine forms only one ‘stable oxoacid (HOF)
whereas chlorine, bromine, and iodine- form several oxoacids with

' [5][C03l[BTM]

oxldat:onstatwﬂ +3, +5, +17.

Q. 9 Compare and contrast the stability, bond character, and reactivity of
the hydrides of s-block ¢lements (e.g., LiH, ‘NaH, CaHa, BaH.). Why do
gy and bond

some hydrides decompose more readily? How do lattice ener
| - [SIICO2)(BTLA]

nature influence their behavior? -
Q.10 D&scnbe the main allotropes of su!phur Explain how the viscosity -
of liquid sulphur changes with: temperature, and rationalize tlns behavior
on the basm of molecular (structural) changes ?

- [B)(CO3)BTLA
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Note: All questions carry equal marks. Do any five questions.

Q1 (a) Why is EVS considered multidisciplinary? Give two clear examples.
(b) Define sustainable development and describe any two practices that promote it.

[CO#1)
Q2 (a) Explain how over-use of gr(;uhdwater affects local hydrology. -
(b) Describe any two methods of water consetvation practiced in India.
| o fcouz)
Q3 (a) What are seoondary air pollutants? Explam with suitable examples.
®). Descnbe the process of compostmg and its envuonmenta.l benefits.
' [CO#4]

§ Q4 (a) Bneﬂy discuss the role of the Forest Conservzmon Act (1980) in protecting natural

habxtats
(3) Ilustrate how climate change has led to the formulatlon of mtematlonal envxronmental

agreements . -
T AR ’ - com).
Qs (a) Explam the structm‘e of a pond ecosystem, lnghhghung any\three components. '
®) What is an ecological pyramid? Explain'-anyae type with a simple diagram. -

~ [com)
Q6 (a) Discuss the enwronmental unpacts of rapld rban pOpulanon growth. '
(b) Wnte a short note on the concept of envuonmental justice.
| | - - [coss)
sue in a v.illagg‘ o;mmmm:,m_w_atg,__

Q7 (a) Identify any small- scale env1ronmental is

etc.) and descrlbe its major cause.
comm umty-based solutions that are practical and sustamable

() Suggest two sxmple
| - [cow[cOo#s]
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COURSE TITLE: Introdactory Microeconomics

Time: 03:00 Hours Max. Marks: 50

Note: All questions carry equal marks.

All questions are compulsory.
Assume suitable missing data, if any.

1

a) Explain how prices, property rights, and profit act as key

dRstitutions in ellocating ecerce sesources in a
economic system. (Smarks)CO1)

b) Discuss how the scientific method, assumptions, and economic
models are used in economic analysis. Why do economists
sometimes disagree? (Smarks)CO1)

- a) What is consumer and producer surplus? Explain how changes

in equilibrium price affect both surpluses and justify why
competitive markets are considered efficient.

(5marks)XCO2)
b) Explain how elasticity of demand and supply influence the
allocation of resources in a competitive market. I1justrate your
answer with relevant diagrams and real-world examples.

(SmarksyCO2)

. ) With the help of a properly labeled demand-supply diagram,

compare the equilibrium of a small country under o trade and
free trade. Clearly show the change in equilibrium Price, quantity,
and the volume of imports. Based on the diagram, briefly explain
whogainsandwho!oseswhcnﬁxecommy opens up to
international trade.

(Smarks)CO2)
b) A consumer purchases 10 units of a product when its price is
20 per unit When the price increases to 225 per unit, the quanti
demanded falls to 8 units. T
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1) Calculate the price elasticity of demand using the mid-point ‘gé o 6 &

(arc) method.
1t) Interpret the elasticity value and classify the type of demand. ’
(5marks CO2)

. 8) Define the Marginal Rate of Substitution (MRS). Explain how

I\r.iR.S.cl}anges along an indifference curve and why it is
diminishing. lllustrate your answer with a diagram,

(5marks)(CO3)

b) A consumer consumes two goods, X and Y. The marginal utility
of X (MUx) is 30 and that of Y (MUy) is 15. If the price of X (Px)
is ‘?5 and price of Y (Py) is 2, determine whether the consumer
is in equilibrium or not. Use the utility-maximizing condition to

justify your answer, (5marks)(CO3) .

. 4) Explain Samuelson's Revealed Ptefemme Theory and state its

key axioms. How does this theory differ from the indifference
curve approach? ‘ (5marks)(CO3)

b) A consumer consumes two goods, X and Y. The marginal utility
from consuming these goods at a given bundle is:

i) MUX=20 i) MUY=10
i)  Calculate the Marginal Rate of Substitution of X for Y
MRSxy.

ii) Interpret the meaning of this MRS value in terms of
willingness to substitute between goods.
(5marks)(CO3)

a) Differentiate between increasing, constant, and decreasing -
returns to scale with the help of a production isoquant map.
(Smarks)(CO3)

b) With the help of a properly labeled diagram, explain the short-
run cost curves (AFC, AVC, ATC, MC). - Describe the
relationship between MC and ATC/AVC and explain why the
curves are U-shaped. - .

(5marks)(CO3)
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Q.1. - (a) Test thc following for their convergence: -

n*s1

(i) The sequence a, = 5*% o . [21[CO1]J[BTLS]
(il) The series £ (22)" - "“]' - [31[CO1)(BTLS]
(b) Fmd if ((PVQ) - R)Vﬁ((PVQ) - R)) isatautology.
- [SI{CO1](BTLS]
Q2. (a) Given the function fG)=x*+1and g(x) = ;. Find the domain and
range of g(f(x)). [SI{CO1][BTL3]

(b) Find if the vectors v, = [z] v, = [8] and v3 = [5] are linearly
dependent. If so, write the vectors in linear combination. [5][COS][BTL4]

Q.3.(a) Supposetheﬁrmmsellmgxmntsofgoods Find the profit maximizin _

level of output if the total revenue (TR) and total cost (TC) ﬁmctxons amg
" TR(x) = 1200x — x2,

TC(x) = x* - 61.25x + 1582.5x + 2000 - [5][CO2)(BTL3] |
(b) Determine the concavity / convexity of f(x) = ---x2 +8x-3.
o [2][C03][BTL$]
(©) Fmd the pomts of mﬂectlon of the ftmcnon f x)= g
[3][C03][BTL5]
© Q3. (a) Find all thse stationary points for the functxon f(x) = x2e2x,

| [4][C02][BT12]
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Q4.

i 7
(b) A news item is spread by word of mouth to a potential audience of

10,000 people. Aﬁcr t days, f (t) = a_i—:%g_z—“- peop
news. ' '
@) How many people knew about the news at t = 07 [1][CO4](BTL3]

(ii) When will the news spread at the greatest rate?  [2)[CO4](BTLA]

(i) Show that f'(t) = 0.4f (t) [1 1£§20:| Use this to calculate f'(t)

when f(t) = 5000. [2+1][CO4][BTL1]

le will have heard the

(a) Write the quadrahc form ' .
Q(xy, X2, X3 ) = 3% + 2%, + 3x3% — 2xyx; - szxa in matrix form.
Then. determine the definiteness of the quadratic form Q(x;, X2, X3)-
' [l+4][C03][BTL2]

(b) Determine the eigenvalue and exgenvector of matnx B = 2A% - --A + 3I

| ~ where A —{B _41 : | {51{008{31141

Q.6. Show that x + 2y —z = 3; 3Ix—y+2z=1;2x—2y+32=.2;

X —y + z = —1 4re consistent and solve them. [5+5)[CO5](BTL3]
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! first component functions well, what is the probability that the second one also functions
well?

CO 4 (3)
(©
A company has two projects A and B. Let E1 be the event that Project A is successful,
and E2 be the event that Project B is successful. Suppose E1 and E2 are independent
events with P(E1) = 0.4 and P(E2) = 0.7.
a. If Project A is not successful, what is the probability that Project B is also not
successful? Why?
b. What is the probability that at least one project is successful?
CO4(4)
6. (A) - . :
Write down the formulae for each of the following types of probability distribution
functions. Give one real life example for each.
a.  Binomial
b.  Poisson
CO5(Q2)
(B)
Define a Random Variable x as the flight time (in minutes) of an airplane traveling from
Chicago to New York. x can be any value in the closed interval 120 minutes to 140
minutes. Assume that every 1-minute interval within [120, 140] is equally likely.
a. Determine the probability density furiction.
b. Sketch the probability density function, and show the probability of x < 125.
c. What is the probability that the flight time is between 120 and 130 minutes?
d. What is the probability of a flight time between 128 and 136 minutes?
- CO5@4)
(&)
A survey of 300 restaurants was done. Each restaurant received a rating on its meal
price (x) (1 least expensive, 2 average, and 3 most expensive) and quality (y) (1 lowest
quality, 2 average, and 3 best quality). :
Below is the rating data.

Roll no..............
Nov- 2025
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COURSE CODE: IMSHU105

COURSE TITLE: Statistics for Economics |

Time: 03:00 Hours Max. Marks: 50

Note: All questions carry equal marks.
Answer any 5 out of the given 6 questions.
Assume suitable missing data, if any,

Attempt any five of the following six questions

1. (A)
Five observations are taken for two variables as shown in the table below:
X; 5 6 7. 12 110
v |70 60 50 40 | 30

a. Compute and interpret the sample Sovariance. .
b. Compute and interpret the sample torrelation coefficient
c. What can you interpret about the rélationship between the two variables?

CO2(6)
(B)
The following table provides a probability distribution for the random variable x.
x " f(x)
1 4 1025
6 04
10 0.35

" a. Compute E(x), the expected value of x.

>
W
>

b. Compute s2, the variance and complute s, the standard deviation of
' ' CO4(9)

Meal Price
Quality 1 2 3 Total
1 42 39 3 84
2 33 63 54 150
3 3 15 48 66
Total 78 117 105 300

a. Derive the bivariate probability distribution from the above data.
b. What is the probability of a restaurant getting x=1 and y=2?
¢. What is the expected value for quality rating, x?

d. What is the expected value for meal price, y? '
CO5(@4)

2. (A)

Consider the following data on the nulnber of visitors to a zoo:

A

Visitor 2011 2012 2013 2014
Category -

General 153,000 | 158,000 | 163,000 | 169,000
Member [ 115,000] 104,000 98,000, §1.000
School 82,000 79,000 81,000] 81,000
Total 350,000 | 341,000 | 342,000 | 331,000

a. Construct a bar chart of total atteridance over time. Do you notice any trend in the

data?

L. 2 & 0% 1 &Y Bl Rl Rl E & & &4 i &g &g F & & 45 F & &
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as the variable on the horizontal axis.
. ¢. Construct 2 pie chart for the attendance in years 2011 and 2014 and comment on the

L¥H

a2 61 2 |6
66 |64 61 68

N 67 61 76 |69
g 7 54 71|81
— 78 83 67 53

4.

change in composition, if any. CO1(6)

(B) The following data records the number of people waiting in line at the RTO office
for 50 days:

People \0 \1 \2 13 14 |5 J6 [7 [Total]

in queue

a 19 110 11z |7 |5 |30

omerea ||

-

a Constuct a histogram usmgrelanveﬁ'equemyontheyaxls

b. Conmntonmeshapeofme histogram. CO2@4)

. (A)

Consider the following data on exam scores of 20 students (1 is the lowest, 100 is the
highest):

a2 Compute the mean, median, and mode.

b. Compute the first and third quartiles.

¢. Compute the 90th percentile. What can you say about the performance of 90% of the
class?

CO2 (6)
(B) The following data is the exam scores for 8 snbjects of one student for two years:

2011 |74 78 79 |77 75 73 75 77

»

2012 |71 70 75 77 85 80 71 79

hd

a Compute the mean and the populanonstanclard deviation for the two years.
b. Has the student’s average score improved in 2012? What can you say about the
student’s consistency in performance acrosy all subjects for the two years?

CO2@4)
(A)
Consider the following data: .
Items Base Year Current Year
Prices (Rs.) | Quantity (kg.) | Prices (Rs.) | Quantity(kg.)
A 1 6 5 8

2

.
e e

a. From the above data compute and interpret the Laspeyre's index number for the
current year.

b. From the above data compute and interpret the Paasche’s index number for the current

ym. ) CO3@4)

®
Compute the Laspeyres’ price index number for the following data for 2021 with 2019
as the base

Item Price (Rs.) per unit Total Value
: ; _(Rs)
2019 2021 | 2019 o
; @n) (Py) (P 0 Qn]
A 12.50 14.00 112.50
B 10.50 12.00 126.00
C 15.00 14.00 105.00
D 9.40 11.20 47.00
Co3Q)
© -
Consider the following data: .
Item Quantity Price
2009 2011 2009 2011
A 1500 1800 7.50 7.75
B s 1 630.00 1500.00

a. Compute price relatives for each item in 2011 using 2009 as the base period.
b. Compute an unweighted aggregate price index for the two items in 2011 using 2009
as the base period.

CO3(4)

. (A)

Four candidates A, B, C, and D are called for a job mtemswatacompany The hiring
manager has scheduled for the four candidates to be interviewed in room no. 1, 2, 3, and
4 respectively. But, the mmagerssemtarydmnotknowﬂm,mdhasass:gned
candidates A-D to the rooms 1-4 randomly.

a. Whatlsﬂleprobablhtyﬂlata]lcmdtdltesendupmtheucorrmtmom?
b. What is the probability that none of them end up in the correct room? -
(B)

A system consists of two components. The probability that the second component

CO4(3)

functions well is 0.9. The probability that at least one of the two components functions

well is 0.96. The probability that both components function well is 0.75. Given that the
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1. a) When price are (pl, p2) = (1,2) a consumer demand (x, x,) =

(1,2), and when price are (q1,92) = (2,1) the cons umer demand

4, yz) =42,1). hmubehummumm the model of
maximizing behaviour?

(Smarks)(CO1)

b) Suppose Ram’s indifference curve are given by the following
formula:

: F,+1 Fy=C

Where C is a constant (the value of which differs from one
indifference curve to another). Ram receives 36kg of food when
it’s rainy and 81kg when there’s a drought. If the probability of
rainy weather, =, equals 2/3, what is her expected food
consumption? What is the certainty equivalent of the risk
bundle? What is the risk premium?

(5marks) (CO2)

2. a) Which of the following utility function have expected |m]1ty
property?
) w6 my, mp) = almycy, ﬂ'z‘-'z)
ll) l(ciscb ny, “2) 1(1C1+ NZCZ)
lll) ll(Cl,Cz, m, Tl.'z) u;lncl-l- szlllCz + 17

Voo 06 € C €€ ¢EC &6 C6F *Wﬁ'(

Where (c;,c,) are consumption,( ir,, 7, ) are probabilities.

iSmaatsxcoz)

Ve ee

5 ©

j




3 a) Using the Shutsky Equation, ex

b) Show graphically that risk-lovin

£ consumer would never
purchase actuarially Bt

fair insurance.
(SmarksCO2)

plain the decomposition of the
and income effects for a Giffen
(Smarks)CO2)

price effect into substitution
good.

b) Explain the concept of consumer's ilibri i
By | ’ equilibrium using
mdxffetm curve analysis. lllustrate your answer with a clearly
Iabel!e.d diagram. Also state the necessary and sufficient
conditions required for equilibrium.

(Smarks) (CO3)

- a) Discuss the key features of a monopoly market and explain

how a monopolist determines the level of output and price to
maximize profit. Use a suitable diagram in your explanation.

decisions? (5marks) (CO3)

- 8) Define an isoquant and explain its main properties. Using a

diagram, show how different combinations of ‘inputs can

produce the -same level of output and briefly describe the

concept of Marginal Rate of Technical Substitution (MRTS)
(5marks) (CO3)

b) Explain the differences between short-run and long-run cost

concepts. With the help of labelled diagrams, describe the

shapes and behaviour of short-run cost and long-run cost curves.
(Smarks)(CO3)

a)Explainthek’cyfeann'esofaperfectlycompetitivemarket

and discuss how price and output are determined in the short
run. : (5Smarks)(CO4)

b) Discuss Cournot’s duopoly model and explain how firms
decide output under this model. (5marks) (CO4)

2374
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Intermediate Macro Official (BS¢-MSc Economics DTU) 111- Semester

END-TERM EXAM November, 2025

CODE: IMSHU 203 Subject: Intermediate Macroeconomics

Time: 3.00 hours Maximum Marks: 50

NOTE:

* Attempt any FIVE questions.
* Attempt all parts of the question in one flow.

Q. 1. Consider two countries: Japan and Korea. In 1996 Japan experienced relatively slow
output growth (1%), while Korea had relatively robust output growth (6%). Suppose the
Bank of Japan allowed the money supply to grow by 2% each year, while the Bank of
Korea chose to maintain relatively high money growth of 12% per year. For the following
questions, use the simple monetary model (where L is constant). You will find it easiest to
treat Korea as the home country and Japan as the foreign country. [CO2] [87L- 34 47

a) What is the inflation rate in Korea? In Japan? (2)

b) b. What is the expected rate of depreciation in the Korean won relative to the
Japanese yen (¥)? (2)

¢) Suppose the Bank of Korea increases the money growth rate from 12% to 15%. If
nothing in Japan changes, what is the new inflation rate in Korea? (2)

d) Suppose the Bank of Korea wants to maintain an exchange rate peg with the

Japanese yen. What money growth rate would the Bank of Korea have to choose to
keep the value of the won fixed relative to the yen? (2)

e) Suppose the Bank of Korea sought to implement policy that would cause the Ko
rean won to appreciate relative to the Japanese yen. What ranges of the money

growth rate (assuming positive values) would allow the Bank of Korea to achieve
this objective? (2)

Q. 2. Explain why monetary policy is most effective under a floating exchange rate regime
but becomes largely neffective under a fixed exchange rate regime. In your answer, discuss
the mechanisms of exchange rate adjustment, the role of capital mobility, and the impact

on output levels. Illustrate your answer with the help of appropriate diagrams. (10) [CO2] [8TL-224]

Q. 3. Discuss the roles of price rigidity, interest rate differentials, and expectations in
determining the short-run and long-run adjustment of the exchange rate. Explain this with

appropriate diagram(s). (10) [CO2) [g7z-22 47




rule lead to superior welfare
with the help of appropri

outcomes fouowing an inflation shock? Illustrate Youziz‘ ph ]
ate diagrams and formal modelling. (10) [CO2] [B72-

Q.6. How does the permanent.

: tradicto
income hypotheses resolve the seemingly con Y
pieces of evidence regarding co

nsumption behaviour? (5, 5) [CO1] [BT2-2 24)

BT DD D PO
29SO Qe QOO T T PP DP PP

P

[ )
L/d



SRR EEEXEXEE R NN NSNS ES A LS ASAddddd

Roll no

Total no. of Pages : 03

1a What do you mean by Econometrics? Discuss stepsin &
an Econometric mddel with suitable examples. [co=

: and 2i

1b A pre-test and pos*-test were conducted during @ &
" survey to find the study hours of XYZ on weekencs. {0

. Calculate the t-score and determine (for e= C.25) if 23]

the pre-test and pdst-test significantly different ;
e ~ [Pre-test( |1 ., 12 | o
L Post-Test (V) 2 L& ? ")
| 2.3 Difference between donfidence level and confidence & 13

. interval, and what anré their significance in Econometrics (Co
anslysis. Discuss £2] =

2b A departmental stbre gives in-service training o s
salesmen followed by a test It has been cbserved - [CO
that the performante of any salesman regarding 23
sales is linearly related to the scores he secures. The
following data give’ test scores and sales made by

nine salesmen ouring 3 Mxad penod. Draw 2

regression line of test score on sales.
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ii Test 16122128124 [29 |25]16 |23 |24 ' 6.a What is heteroscedasticity? leferentlate Pure 3
{score' ~ heterascedasticity and Impure heteroscedastlcny (CO
| (Sates [35]42[57(40 [54 [51[34 |47 45 - with examples. 2‘]’ 9nd
3.3 What do you mean by Omltted Variable Bias? Why isit 6 6b Obtain a stralght-line_ trend equation and find out 4
a problem? Discuss. COo#t ‘ expected sale for the year 2027. [CO
. | and 4] ' Year __ 2020 [ 20212022 | 2023 | 2024 - #3
3b A manufac‘tunng company so}d their item in three 4 ' Salesin |45 |56 . [78 46 75
package large (economy), Noymal and Handy (small). [CO - | Rs.000) : i
Experience has shown that they sell in the ratio 3:5:2. #3] . 7.2 '
Sales return-from particular region show-that 40, 45 ) - g;g;w rehesg several aasumpl:lons to be valid. (CO
and 15 dozen respectively of different package sizes P ' - #2]
have been sold. is this patterp of sales S|gh|f|cantly o , - 7b From a group of 5,000 workers, the monthly wages 4
‘ different from the previously established-one?. ' range from %20,000 to ®80,000. The wages of 4 per  [CO
B 0 .42 How to detect and correct Serial Correlation? ~ . 6 cent of the workers are under X 25, 000 and those of , #3]
e o~ Discuss. ' [CO ' 10 per cent are under ¥ 30,000. 15 per cent of the
5, Jk ' .- #4] ' - workers earn X 60,000 and over and 5 per cent of
: 4b A company Alpha is producing two types of 4 ‘ - them get X 70 000 and over. The 1* and 3™ quartile
’ component i.e. M and N. Both M and N have normal  [CO wages are X 40,000 and ¥ 54000 and &" decile is ®
. population. Data on unit of M and N sold by various  #3] : 50000. Put this information in a frequency table of X
v . " outlates are given below: ' . 20,000 and under, ¥ 30,000, ® 30,000 and under, ®
M. N M N M IN ‘ 40,000 and so on.
65 b4 82 82 92 93 ' -
66 66 84 86 - |- 95
73 74 88 87 - 97
80 78 90 - 192 J- o

Test Whether the two population, M and N have same
variance at the 5% level of significance. ‘
5.a . What do you mean by Multicgllinearity? Dlscuss its 6

different types. [co
E . #land
4
5b The mean of 200 items is 48, and their standard 4 _
' deviation is 3. Find the sum gnd the sum of squares of [CO : o "

A ' all items _ #3] ‘ _ ' : i
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Management & Corporate Finanoe

Time: 3:00 Hours Max. Marrks: 50

Note : Attempt any flve questions.
All questions carry squal marks.

Assume suitable missing date, if ahy.

Q.1 Define various factors determining capital structure.
{10JfCO1 ] [BTL (]

Q2 Elaborate the key objectives of corpb.mta finance and the concept of
time valae of money with appropriate examples,
' [10JCO2)[BTL 3)

Q3 XYZ Ltd. has an Barmings Before Irterest and Tax (EBIT) of
€20,00,000. The compary s considering different capital structures. Its
cost of debt (Kd) is 8%, and lts cost of equity (Ke) Is 12%.

Calculate the total value of the finm (V) and the Overail Cost of Capital
(WACC) under the following scenarfos using the Net Income Approach:

a) Plan It No debt.
b) Plan I1: ¥50,00,000 debt. :
¢) Plan IIl: ¥80,00,000 debt. - : [10][003] [BTL 3]

Q4 Describe the Net Operating Income Approach Theory with
appropriate examples. _ [10][CO5] [BTL 2]

Q.5 Define cost of debt (Kd), cost of equity (Ke) and cost of preference
(Kp) with suitable examples. [10][CO4) (BTL 3)
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26 Desaribe aay throeanethods of capital budgeting along with sxamples.

| OB
27 Enummto fhe EBIT-EPS analysis with sultable example. .2 33 O

[10] (O 5) [T, 2]
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: ' il SEMESTER

Integrated B.Sc. M.Sc.

END TERM EXAMINATION Nowv/ Dec-2025
- IMSHU209: Agricultural Economics

Time: 03:00Hours : Max.Marks:50

Note :All questions Can‘)-r equal marks.
Assume suitable missing data, if any.

Q.1 Explain the recent developments in food processing in India and their
- implication for value addition and farmer’s income.

[10)(CO3){BTL2

Q.2 Criticaliy evaluate the role of agritech start-ups in transfomiing
production, processing and marketing simultaneously.

- [10)[CO4)(BTLS]

- Q.3 Discuss the significance of organic and natural farming as emerging
farming system in India g
[10)(CO2][BTL2)

- Q4 “The new agriculture strategy laid the foundation for the Green
Revolution in India.”Discuss. . (10]J[CO5][BTL2}

Q.5 How can consolidation of landpoldings, cooperative farming, and
FPOs improve productivity among small farms?

£10]J[CO2)[BTL4]
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| 1st SEMESTER

B.Sc.-M.Sc. Integrated
END TERM EXAMINATION | Dec-2025
[AEC S:Commuinication Skills
Tiﬁ:g."ZHo;lrs_ . L Max. Marl\.rs.; 50

.Note‘:Al‘lqu‘estio'rié carry equal ﬁ)a’fi&'s};”:' ' PP
Assumcsx.utable mnssmgaata, Jfar_;y | s

Q.1.. Write a’ﬁi éssay diséuséiﬁg the sta'té:_ment - "The impact of artificial
intelligence on modern society”’ A
: [10][CO2, CO4] [BTL 2,6}
Q2. Aﬁalyse how‘Animal. 'Far'm by George Orwell serves as a political

allegory.
(10] [CO3] [BTL 5, 4]
Q3. What are barriers fo communication? Ahalyse 'any-threé types of

" barriers with examples. '

[10] [CO2] [BTL 1, 4}

Q4. Give the IPA ’tré.riscriptioﬁ (any.5) -
1. Queen - ' |
2. Shot

3. fump



4. Jet | - 3[}” gg,

| 5. Ink

6. Cook

7. Sell

8. Culture
9. Listen

10. Now (coz. CO4] (BTL 3,2]

[2#5=10]

- Q.S. Write short note on any 2 of the following

i) Argumentative Writing
| i) VO\;IC!S
iii) Features of Cdmmt;nicatio.n
iv) Napoleof_n (from‘ Animai Farm) -
[5%2=10] [CO2, CO4] [BTL 1 ]



j% Roll no........

Total no. of Pages:2
1** SEMESTER

END TERM EXAMINATION
Dec-2025

IAEC 19:Technical Communication

Time: 2 Hours M ax. Marks: 50

Note : All questions carry equal marks.
Assume suitable nnssmg data, if any.

Q.1 Write a short note on the following (any two)-

1) Formal communication

2) Netiquettes

3)Importance of Written Communication
[5*2 -10] [CO2, CO4] [BTL 1]

Q.2 Prepare a cover letter OR resume for applying for a Corporate
Finance Internship in a private bank starting January 2026. Include -
financial projects, academic achievements, and certifications.

[10] [CO2, CO4] [BTL 4, 2]




g5 387

the
are a short report for

Q.3 As the Environmental Club Coordinator, prep astic-Free

e ‘ and Pl
Municipal Environment Office on Tree Plantation

Campus Drive initiated by your institution.

(10] [CO3, CO3) (BTL 1, 6]

n needs
Q-4 You are the IT Manager of a mid-sized company. The company i
. ade 1
0 purchase 10 high-performance laptops and 5 printers 10 Bpes "
i ' . the
office infrastructure. Write a formal business letter .of purchase 10

authorized supplier placing the order. Include specifications, quantity,

delivery timeline, warranty requirements, and request confirmetion of the
order ~ : ,

[10] [CO3] [BTL 6]

Q.5 What is Technical communication? What are some tips for effective
technical writing?

Or

Define and analyse different types of technical writing, such as reports,

emails, notices, agenda of meeting, letters ,memorandums , minute of
meeting (any 4) highlighting their purpose and use.‘

[10]{CO2) [BTL 1, 4
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SEMESTER- 1
Integrated BSMS
END-TERM EXAMINATION DEC-2025 '

ISECHU101- Financial Literacy
Time: 3:00 Hours Max. Marks:50
Note: All questions carry equal marks.
_ Attempt all questions.

Q1. What does Financial Literacy mean & why we all should be
. [10J(CO1;L2,3)

financially literate?

Q.2 What does Annuity mean? Is it different from Life Insurance? If
S e [10] (CO2;L3,4)

yes, pls explain.

Q3. A Savi .& Investment same OT different? Explain.
Q3. Are SHVIEE . - [10] (CO3;14)

Q4. Explain Time Value of Money with an example. (10] (CO4;L5)

' : impact investment Decisions?
Q5. How does Time Value of Money 1mp (10] (CO5:L6)
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END TERM EXAMINATION

- DEQ.ZOZ
COURSE CODE: IVACs ' : g

COURSE TITLE: EMOTIONAL INTEL| 16y

2™ v 2 § 7 NC .
L 3 . Time: 2:00 Hou.rs Max MarEk.y_- 50 .
~ Note: All questions are compulsory. - ’
All questions carry equal marks.
Assume suitable missing data, if any. :
- QL Dtleﬁne the terms Feelings', Emotions', and "Moods' With ap
€xample. R . a )
Pliat
e e
. ents of EQ. -~ . Ce? Deger:
Q3.10) In your opinion, is E . [L0][BT gy iouie
:;ﬂl a relevant exam(;)tll:e.l *Qmore significant than 1Q? Support yfuzzalgs,oz]
u Ezmlam the con t ‘g v <" [05 &
PR e coneptof ol Hinling it g oale LB TOI

societal
[05][BT1.BT6] [CO5] -
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End-Term Examination Dec 2025
IVAC-16 Professional Ethics and Human Values
Time: 2 hours . Max. Marks: 50
.| Note: Answer all questions 4 ' : —\

1 Explam the following concepts with examples
[5x2=10 marks] [CO#3]

(i) Moral Intuition and Moral Reasoning

(ii) Zero Risk
2. How three types of mquu'y in- engineering etlncs makes an

engineer more responsible professional?
[10 marks] [CO#3 & CO#S]

3. Differentiate between 'Instrumental Value' and 'Intrinsic Value' in
environmental ethics. How does recognizing intrinsic value in

' nature change our ethrcal Tresponsibilities as engineers?
(10 marks][CO#S &CO#1)

Cntlcally assess the statement: “Virtue Ethics is too vague to be
useful in professional ethics.” Do you agree? Support your

argument with examples from corporate or scientific practice.
[10 marks] [CO#1 &COi#8]

What do understand by Co-Existence? How it ensure harmony
within the body and the self ? .
' ' , . [10 marks] [CO#S &CO#1)
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FIRST SEMESTER M. Sc
END SEMESTER EXAMINATION (Nov. 2025)

Time: 3 Hr.

MSMA-101, Abstract Algebra
. A Max. Marks: 80

[ Note: Attampt Any Five questions. All questions cacry oqual marks. ) .

1.

(w) Show that an Infinite cyclic group will huve only two generatory
(b) Whether the product of two subgroups ia a subgroup?. Justify. (CO1][BTL 1)

" (a) State and prove third fundamental theorem of group isomorphism.

(b) State and prove Cayley's theorem.  [CO2][BTL 3]

(a) Define centre of a group. Show that G is abelisn iff G = Z(G).
(b) State and prove Sylow's second Theorem .  (COS][BLT 2]

(u) Define nninl.qin.l domuin with un example. Show that uver_v;rﬂnlﬁu integral
domain is & field.

{h) Define maximal idenl with an sxampla. Lat R be a commutative ring with
1. Show that an ideal' M is a prime ideal if R/M is sn integral domain.

- [CO4|[BTL 4] :

(a) Define ring homomarphism with an example. Pranths‘tth‘ekmnalnhin‘
homomorphism forms an ideal.

(b) 'Show that every field is s simple ring. Is converse true? Justify. [CO4](BTL -
2

]

(s) Define Unique Factorization Domain with suitable example. Prove or disprove
whether each Euclidean domain is an Unique factorization domain.

(b) Defino:Principal Idcal Domain. Prove or disprovo that Z is s Principal Ideal
Domain.  [COS|(BTL 2]

#

'ﬁﬁﬂ@!’f’?ﬁfr@ﬁﬂnaﬂﬂﬂ@@hs\s\nnnnmm'sh\
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I SEMESTER
M.Sc.
END TERM EXAMINATION NOVEMBER 2025
MSMA103 REAL ANALYSIS -
Time: 3 hrs. Max. marks: 50

Note: Attempt any two parts of each question. The marks are indicated.

"L (a) Show that the following sequence (y,),where

i.n 1 1 [
Yl l' Y2 = 5;---.)@:;‘;"'-4" & .

is convergent.

{b) Show fthat a bounded real sequence has a convergent subsequence.

(c) Show that the series 2;‘{’,1;1; converges if and only ifp > 1.
(CON(L2) (4,4,4)

2. (a) Show that the finite intersection of open sets is open in a metric space,

Is the arbitrary intersection of open sets open in a metric space? Justify
your answer.

(b) Show that the continuous image of Cauchy sequence need not be

Cauchy sequence whereas the uniformly continuous i u:na.ge of a Cauchy
sequence is a Cauchy sequence.

(c) Show that the real line is a connected metric space.

 (CO23)(L4)(4,4,9)

3. (a) State and prove the location of roots theorem and hence derive the
intermediate value theorem.

(b) Show that none of the assumpnom of Rolle's theorem can be relaxed,

(c) State and prove necessary and sufficient conditions for a function to
be integrable on a closed and bounded interval [a,b]. (C03,5)(1.2)(4,4,9)

4. (a) Show that the open interval (a,b) in the real line is not compact.

(b) Test the convergence of the following integrals:
Page10f2




L O 3

a T dx
0 sinx’

b. f; xlogsinx dx. 3 a’ 3

(c) Show that if f is integrable on [a,b], then f? is integrable on [a,b]. Give
an example to show that the

converse is not true. (CO5)(L6) (4,4,4)
5. Testthe convcrgencc of the following integrals
( )Lz xloglogx
o xlogx
( )IO (1+x’)3dx' _
(c) Show that the integral f To—ayn converges if and only ifn < 1.
- {COSHL5)4A44)

6. (a) Show that a continuous finction is integrable on a closed and bounded 7
interval [a,b]. Show that a bounded function on [a,b] may not be integrable.

(b) Show that the sequence < f, > defined by f;(x) = - is uniformly
convergentin[ 0,k ], k = 0, but not uniformly convergent in [0, o).

(c) Show that the sequence is {(—=— s 2) converges uniformly to zero for
Isx<1 . (CO4)(L6) (5,5,5)
‘Pm 20f2
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Ist Semester END TERM EXAMINATION MSc. (Math)
PAPER CODE : MSMA.105 November/Decem ber-2625
TITLE OF PAPER - Ordinary Differential Equations

TIME:; 03 Hrs. MAX. M ARks: 50

. (a) Consider the initial-value problem dy -
largest interval |z| < h on which the Picard-Li

existence of a unique solution Also, find the

149, 4(0) = 0 and find the (5)

ndel6f theorem guarantees the CO-1
unique solution and show that it

L2
actually exists over a larger interval than that guarenteed by the theorem.
(b) Define the method of successive approximations for initial value prob- (5)
lems. Hence, obtain the ﬁ;st three successive approximations to the 8olution of CQ.]
the differential equation Z‘rg =1l+zy subject to the initial condition y(0)=1 L3
2. (a) Define generating function for Legendre polynomial Fu(z). lf nn ig g pop. (5)
1
) 2 .
negative integers thlen show that /- : Pi(z) dz = T CO-2
L2, Ls
(b) Determine the singular points of the differential equation (5) '
2z(z - 2) I +3zd.z +(z-2)y=0 Ls
and classify them as regular or irregular. . |
3. (a) Show that there exist fundamental sets of solutions of the homogeneqys '(5)
, . dzx
linear vector differential equation 2 = Atz CO-3
L6




, e )

12

(b) Find the unique solution ¢ of the nonhomogeneous differential equation (5)
: : CO-3

dx 6 — s
i = dt = (2 3 ) x, that satisfies the initial condition ¢(0) = (4) ) L2,L5

4. (a) Consider the differential equatlon fz + g(t)z = 0 where g is continuous (5)
and Q(t) >0ona<t<hb Let. gm denote the minimum value of ¢(t) on CO-4

25
ast< b Show that if gn x -gi—%—— then every real solutmn of the L2,14

. given equatlon has atleast k zeros on a < t 5 b.
(b) Show that the cross—ra.t.lo of sty four distinct partlcula.r solutxons ofa (5)

Riccati equation is a constant CO-4
5. Find all real critical points of the nonlinear system (10)
dx \ ; CO-5
rialadnt . L3,L5
ay _ _ 72
| at 6y + 6 i
and determine the type and stability of each of the critical point.
6. (a) State and prove Strum separation theorem. (5)
| CO-4
L1,L2

(b) Define ‘Wronskian of the n vector functions ¢, qbg, wos Qs Mha, (5)
if these vector functions are linearly depdent on the interval ¢ < t < b, CO-3
- prove that their Wroqsklan W(é, ¢m_ v @n)(t) is xdentlcally zero for all L1,L4

| te [, b].
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ISEMESTER  MSe. i
END TERM EXAMINATION ' NOV-2025

COURSE CODE: MSMA107 -

COURSE TITLE: Discrete Mathematics

Time: 3 Hours : Max. Marks: 50
‘Note: Attempt any Five questions. '

g 'All:'qugsu_ons;canry-eduglgmaﬂqs. g 5

.- Assume suitable mi$sing data, if any.

QI(a) Define Lattice as a Poset and also as an algebraic structure. Show
that these two definitiond are equivalent.

. (5)(CO3)

(b) Show that in a distributlve lattice (L, +, -)
a‘b=a-c anda+5=a+_c imply that b = ¢
foralla,b,cel.

% e

(5)(C0O3)
Q2(a) Let x and y be elements of a Boolean algebra. Then prove that
xy=xiffxy =0
. (5)(CO3)
(b) Give an example of a Boolean algebra in which x.y = 0 does
- not necessarily mean that x = 0O or y = 0.

()(C03Y)
Q3(a) Prove that a graph is disconnected iff its vertex set can be
partitioned into two subsets such that there exists no edge whose

one vertex is in one subset and the other in another subset.

(5) (CO4)
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) (b) Draw the gm;ﬁh whose adjacency matrix is given below. How Q5(a) Draw transition table of the NDFA whose transition diagram is
3 many spanning trees arc there for this graph. Draw all of them. _ given below. Also construct a DFA equivalent to the given
} 011 1 | - NDFA.
l 1 010
A i 44 1
- 4 1 010
5 - (5) (CO4)
& 4 Q4(a) Find the chromatic polynomial P(G, 1) of the graph given below
t by describing each step.
5} P
& :
; Vo
] e 3 (5)(CO5)
sz ' - (b) Consider the Grammar G givenby
™~ (5) (CO4) S - 0542, S =012, 24 - A2, 14~ 11
‘, Test whethcr (a) 00112 € L(G) and (b) 001122 € L(G)
G~ (b) Explain Prim’s algorithm for finding minimal spanning tree of - 5)(CO3)
! a weighted graph and hence find the minimal spanning tree for
}: be Foslins . Q6(a) Solve the t;orlzzng recurrence relation using method of
*“’ ‘ Gn42 = Qny1 — 2Gy = N2
E
‘ | ‘ (5) (col)
:¢l (b) Show by algebra of proposition |
i @) ~@VRIVI-P)Ag) = (~p)
; (ii) (~p) =>(p= q) is a tautology. .
' (3) (CO2)
(5)(CO4)
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COURSE CODE: MSMA 109

COURSE TITLE: MATHEMATICAL STATISTICS

Time: 03:00 Hours Moax. Marks: 40

< : it
Y oabie bt A Geytes wtoara) e e et

" Q.1 (i) State and Prove Baye’s Theorem. ; . [4)[COl1] [L1,12)

- (ii) Two boxes contain respectively 4 white and 2 black, and 1 white and 3 black
balls. One ball is transferred from the first box into the second, and then one
ball is drawn from the latter. It turns out to be black. What is the probability
that the transferred ball was white? " [4][CO1] [L2,L5)

Q2 (i) State and Prove Schwarz’s inequality for expectations. Hence deduce that
-1<p(X,Y) <1 ,where. p(X,Y) denote the comlation ‘cocfficients between
the random variables X and ¥. [4)[CO2] [L1,14,L5)
(i1) If the regression lines are given by :
x+6y=6and 3x+2y=10
then find the means and correlation coefficient. [4}{CO2] [L2,L3,L5)

Q.3 (1) Find the standard deviation and moment generating function of Poisson ,
distribution. - [4][CO3] [L1,L5)
(ii) In a certain factory tumning razor blades, there is a small chance that -
i : . ; 0 X 7 'm
~ for any blade to be defective. The blades are in packets of 10. Use poisson

distribution to calculate the approximate number of packets containing two
defective blades in one consignment of 10,000 packets. S

[Given £ =09802 ] . = - [4)(co3) [L3,L5)
_Six coims are tossed 6400 times. Using the Poisson distribution, find the
approximate probability of getting six heads 8 times.  [4){CO3] [L3,L5]

Q4 (i)Estiéméthgpmmafﬁwnnrmﬂ distribution using the method of
maximum likelthood. _ [4)[CO4) (L1,L3)
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(i) 1f the weekly wage of 10,000 workers in & factory fo!lmg Zlmn
distribution with mean and S.D. Rs 70 and Ry, 5 respectively, find the

expected number of workers whoge weekly wages are between Rs. 66 and

; 1 1
Rs. 72. [Given that ELeu{- 52-) dt=0.1534 and 0.288 | according as 7~0.4
and z=0.8). [4)[CO4] (L2,L5]
OR

The length of bolts produced by a machine is normally distributed with mean
4and S.D. 0.5, A bolt is defective if its length does not lie in the interval
(3.8,4.3), Find the percentage of defective bolts produced by the machine.

[Given that 7-;;[:‘0“{- %) di = 0.7257, Ul—stcu{-— ’—;-J dt = 0.6554 ).
' [4] [CO4] (L2,L5]

Q-5 (i) The monthly income of 175 workers in a factory were recorded. This give
sample mean as Rs. 3440.65 and the S.D. as Rs. 125.32. Find 95%

confidence interval of the average monthly income. .
. 1 a
(Given that Ef;w{- 3) & =90.25) [4]TCOS] [LA.LS]
(ii) Show that E(X)=u,E(S') =a®, where the symbols have their usual
meaning. [4)[CO5][L2,L5)
OR

Umg one-way ANOVA test to determine whether there is a significant
Mmmmmmmmmam
_ : .. [4){cos][L2,L5]
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THIRD SEMESTER
M.Sc. Mathematics
END TERM EXAMINATION
November 2025
Course Code: MSMA201 Course Title: Functional A malysis
Time: 3 : 00 Hours Max. Marks: 50

Note: Attempt ANY FIVE questions. All questions carry equal m arks.
Assume suitable missing data, if any.

(1) State TRUE or FALSE. Justify your answer.
(a) Define the n—fold shift S™ : 2 — £2 by

Sn($1,$2,$3,...) = (0,...,0,&:1,:!:2,...). ;

. ZEros

Then, ||S™|| =1 and (S™) does: not converge uniformly to O.
. [2] [CO2]|BTL3|
(b) L?[0,1] is a Hilbert space if and only if p = 2.
| [2] [CO1](BTL2]
(c) If V is an infinite dimensional normed space and T : V' = V is a
compact linear operator, then 0 € o(T'). [2] [CO5][BTL2]
(d) For a compact linear operator T : V — V on a normed space V,
the null space of T — A, for every A # 0, is finite dimensional.
- [2] [CO3][BTL2]
(e) For a bijective continuous linear operator T : V-— W (V, W being
| Banach spaces), T need not be an isomorphism. (2] [CO4][BTL2]
(2) (a) Prove that if the dual space V' of a normed space V' is separable,
then V itself is separable.
- [5) [CO2}[BTL3]
(b) Let H be a Hilbert space where u,v € ‘H are linearly independent,
and P : H — H is defined by

P(w) = (w, uyu+ (w,v)v

for all w € H. Prove that P is an orthogonal projection if and only

if ||| = ||lvll =1 and u L v.
llull = flvl =1 and u (5] [CO1)(BTL3]
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(3) (a) Let V q-nd W be normed linear spaces such that V is complete. L:;
{T} be a sequence of bounded linear operators from V to W suce
that {||T,v]|} is bourided for every v € V' Prove that the sequen

{lITwv||} is bounded. 5] [CO3) (BTLA]

(b) Let V and W be Banach spaces and let T': V — W be 2 bounde‘(/i
linear operator. If T is bijeTtiven, then the inversemap 7 : W =
exists and is bounded. | |

| 5] [CO4] [BTL'3]

(4) (a) State and prove the closed graph theorem. [5) [CQ4]_[BTL3]
(b) Show that a sequence {¢;}$, of bounded linear functionals on 2
Banach space V is weak® convergent, the limit being a,;bounde.d
linear functional on V/, if and only if (i) the sequence {]|¢k||'}f=£13
bounded, (ii) the sequence {¢x(v)}3, is Cauchy for every v m-a
total subset W of V. © . [5][CO3] [BTLS5]
(5) (2) Let V and W be two Banach spaces and {Tk}k>1 be a sequence
of bounded linear operators between V and W, and D a dense
subset of V. Suppose that (i) there exists T'(v) = liMg—oo Ti(v)
~for all v € D, and (ii) {Tk(v)}r<: is bounded for all v € V. Then
T : D — W defined by T(v) = limg0 Ti(v) extends to a bounded
linear operator T : V — W such that e hd,
Il < lim inf [ Tell- |
k—o0 :
' [5](CO3][BTLA4]
(b) Let S : £2(N) — £3(N) be the left shift S(z1, T3, T3, ... ) = (T2, 3,-..),
and let S* be the adjoint right shift S*(x1,z2,...) = (0,21, 23, . .. ): .
Determine a,(S), 0p(S*), 0+(5%), o¢(S), and o.(S*). (Here oy, o,
and o, denote the point, continuous, and residual spectra.) o
| | [5] [CO5) [BTL4]
(6) (a) Let the operator T : ¢ - * be defined by
T(a:l,:rz,...,zk,...)=(0,:1:1,1:2,...,xk,._.), ’
Show that T is linear and bounded. Find the adjoint operator T*.
o ' [5] [CO4]{BTL4]
(b) Let V be a normed space ahd T : V — V a compact linear operator.
Prove that A = 0 is the only possible point of accumulation of E.
| [5] [COS5){BTLA4]
- -END- ‘
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e e o B _ _ : S | 7 - [CO1,C02)[BTL2,4,5]
e o Gdshe 3 ey . .o : L8, h.mmwmmmmmmumnmxmbmw
St e : _ e o _withmlwﬁmaolmmlnuhl. The length-of-theservice{re—the——
. A A i _ - - -+ - smount.of time taken by the tool crib operator to meet the needs of the
‘ '--mﬂntmmmm)hmehuumedhbeaxmmm&nnbuhdmth
smemﬁnﬂnutea.l“ind :
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> Q4 {a)lnamamtenmcenhopmedxmhastoperform;obsABGmd .
L) on 5 machines P,Q, R, S, and T in the ordet PQRST. The time -~

(a) The pmb.bmﬁy,_t.hu .-pumnmi{dng st the booth will have to

6\30"00353'3.3_63'¢f\3—d

v

wa.it..
(b) The average length of the queue t:hatformsnndthe a\reraget.ime
that.mopcmtorcpendnmthequeumgm KRy '

{¢) The probahility that sn srrival will have to‘wut f'ormora-than 12
mmutesforsarv:oanndt.oob&unhmtools. e

(d) Themmneqfthemofthedaythuthetoolmboperator
- will be idle. -

(¢) The probability that t.herew-xll be six or more operatom- wu.iting for :

the service.

{f) Themnmgeroftheahopwﬂlumtallaseoondboothwhenmamvﬂ
would expect to wait 10m1m1tesprmorefarthdsqtjmce. Byhow‘

mud:mnstthen:eofamvalbemaeasedmordertojmhﬁra
.second booth?

[cos, COS][BTL3 5 s]

‘raqmmdtomblemhommgxmnmthematnxbelow Fmd
the optimal sequence. ;

Yoha [Madie S TP Q[R[S]T
7\ —17]5]2]3[9]"
B T 16]6]4[5][10]
C 574]5]6{8
) " [8[3]3]2]6

(b) Usegnphxnlmethodtommm;zethetxmgneededtopmomthe
following jobs on-the machines g5 shown.- For each machine find
which job is to be loaded first. Calculatethetowumeregwredto
process the jobs. The time given is in hours.’ Fmdtheseque;fceof
joblmd2anfourmadnwta{tbzpwntechmlopcdorder :

A[B]C]D)
J°“"’T’Ew(hom) S EAE LT TN
Job 2 | Order of machining | A |B]C[D]
- Time {bours) [ 231314
| ,[Coz.éo:{][a;rﬂl,z,a,ax,s]_

- Q8. (a) Uuthographcdmdhodtowhathefollomngmproblun

whueﬂowmpmmtuthaatmﬁonhephyuAandColumn
reprmmhastntapaforplmrB '

2 4 ll
: 74 2
TheumoftheplqvuAiatoulectuasdmhﬁutomAﬁmiu

 his minimum expected gain. While the player B is to select a set of
- mategiutominiminhhmaximumapected'lom.

(b) Twoﬁrmsarecompetingforbmimundnrthecondmommthat
one firm’s gain is another firm’s loss. Find A's pay off matrix is
gwenbelow-

rf'_inhA ~ [ No -| Medium Heavy -
i adverting | advertising | advertising |
‘ [No 10 ' 2 ]
- adverting . | - " g
% [Medium |13 12 . . |15
o+ | Heawy 16 14 10
Advartising :

fhuggeutopumnlatrmmﬁorthnmﬁrma&themtoutcom 5
ereoﬂ -

(CO1,CO2|[BTL2,4,6]

_ | .QG Aumaﬂpmjectucomposedof7acﬁwtiuwhaetmutimateam .

listed below. Acmwtiumheingldmtiﬂedbythdrbednning(a)md
endmg(g)nodenumbm

Activity ) (weeks)

| 5 ftotc| tp

1f 2 11 7

T 3 1[4 T

1] 4 J272] 8

2] 51111, 1

137 8 2151 14
. 4], 6 [3[5] 8 ’
; (5] 6 |36 15

~ (a) Draw th;netwotk
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34 SEMESTER T M.Sc. (Mnth)
END SEMESTER EXAMINATION ~ (Nov-Dec 2025)
MSMA 211: Number Theory - -
Time: 3:00 Hours : .. Max. Marks: 50
Note: All questions are compulsory. Assume suitables missing data, if | -
any, .- -  * :

Qlaifdln, then show nm @ - 1)|(2' ~-1). lS] [C(ilj[nuzl

-

b) What is the remaander when followmg sum is divided by 47
P2+ +n +100° +101.’, [S) [COZIIBTIA]"

Q2 2) Wotking modulo 9 or 11, find the missing digits in the calculation
given as: 2784x=x.5569 - [5] [CO2)( BTLS] -

b)Ifisa mulnphcauve function and Fis defined by Fn)= Z‘,f(d) -

then show that Fis also multiplicative, [5][C03][BTLS]
| ~ OR.
Foreachpomtwe mteger n21, showthat h= Zf(d)
| [51[003]lBTL31 |

Q3. a)ﬁndﬁ:efo:moflllpouuvemtegmumsfymg r(u)-12 What
mtlmsmdlutpomuvemtegaforwhxchtlmuuue? '

[SICO3)[BTL2) -
b) Usingatnbleofindxcesfornpnnnnvemotof 17, solve the
congmence: 9% = 8(mod17) [51[C04][BT13] 4

(Hint: 3 is a primitive root.)

Pagelof2
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Q4. aijﬂxgintegaahasord&kmt;dn and A > 0, then show that 0’1\4 af

b) Use the fact that each prime p has a primitive root to give a
different proof of Wilson’s Theorem. (SI{CO4)[(BTL2]

. Q5. a) State and prove Eulér‘s cntenon for quadratic residﬁe of an odd
pUmeR , ' : [5][C05][BTL3]

b) Use Gauss Jemma to find the I..egendm symbol (1 31)
: [51[C05][BTI.2] :
OR
Dewumne whether lhe followmgquulrm:mgmeneets
solvableornot. z:’+sx-9-0(mod101) | :
[S][COSIIBTM]
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THIRD SEMESTER W M.Sc[Mathematics]
" END SEM EXAMINATION NOV./DEC.-2025

MSMA-ZZI. Integral Transforms andl Equations

Time: 3Hrs. Max. Marks: 50

Q.1 (a) Find the eigen values and eigen functions of the homogeneous
mtegral ux)=4 .fo sinmx cosret u(t)dt.

[SM] [CO3, L5)
(b)Evaluate the followmg using Laplace/[nverse Laplace transform.

@ jo et ) e
| [5M][COI L23]
Q.2 (a) Usmg Hilbert -Schmldt theorem to solve the symmetric integral
. equation

u(x) =x%+1+= = J' 1(:::r + xztz)u(t)dt [5M] [CO4, L3]
(b) Convert the boundary value problem ’
Y'+2y=4,y0)=0y(1)=1, _
into Fredholm integral equation. Also recover the boundary value
problem from the integral equation you obtain.
[SM][CO2,L4)

~ Q.3 (a) Reduce Volterra integral equation
u(x) = sinx 3 [¥(x — t)2u(t)dt,
equivalent to initial value problem. [5M] [CO2, L4)

(b) Find the resolvent kemel of the following Volterra i Integral
. equation and hence find the solution using Laplace transform.

u() = f(xX) + fr(x - u(t)de, [5M] [COs, Lé]
, (P.T.0)




Q.4 (a) Use direct decomposition method to solve the integral equatio
u(x) = cosx + 4 fo sin(x — t)yu(tyde.

(b) Construct Green’s function for the boundary value problem
YO EY©=0 yoy=0y(D=0. [sM[cos, L4

n
[SM] [CO3, L3]

Q.5 (2) Solve the following integml equation us
decomposition method.

u(x)y=e* —x 4 xf: tu’(t)dt.‘ [5M] [CO4, L3,4)

- (b) Solve the following integral equation by finding resolvent
Kemel

ing adomain

A S £ NN VTR

Q6 () Using resolvent kernel, find the solution of Volterra integral

equation
. ux)=1+x%+ _[: g%;u(t)dt [5M] [COS5, L3,5]
(b) Solve the following Voiterra integral equation using Laplace
transform. '

u(x) = e + [Fe~-Hgincy — tydt.  [SM] [COS, L3,5)
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' i SEMESTER
END TERM EXAMINATION Dec-2025

Q2

Q3

Q4

Define entity

sctinan-ERdiagram.Explaind:cdiﬁ'mberwm

strongentiticsandwwkemitiw. [llustrate with the help of an ER
diagram. (5)(CO2][BTLA] -
Using the given relational schemas: [2_+3] [CO2}(BTL3]
Student (Sid, Sname, Dept, CGPA)
Enroll (Sid, Cid, Grade) (k
Course (Cid, Cname, Credits) &
Write a relational algebra snd SQL query for the following: £
<>

i MﬂpmcmwofﬁcWMgamhm.
ii. Rch‘icvcthcsmdentthcsand'cogxr_scnanmm&nsmdan

secured grade ‘A’.

Explain the inference rules for functional dependencies. Provide
examples for each rule. . [51{CO3}[BTL2]

Copsider the relation K (W, X, Y, Z, Ly M, N, O with all s

attributes containing ~atomic values -and set of ~ functional
dependencies, F = {W—XY, X—Z, Z—LM, M—N, N—=O,
[2+3)(CO3](BTL3]

-

——
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a)Dehermmeanyfomcandmda:ekeysofR. o : b Whatm‘esharedandexchlaweloeks?Forthefoﬂowmgseqmnee,
b) Examine and justify the highest normal form of . _ ’ determmewhether:tfoﬂOwsZPI,sﬂ'ithPIqornelw :
TR | - [SHCOS|[BTL3]
' ' o : ; i. Tl Lock _S(A), R(A) "Unlock(A), Lock. _X(B), W(B), Unlock(B)
For the relational schema R(A,B,CD,E), step-vnse determme ' B, 1 T2: Lock_X(A), W(A), Un]ock(A) e
the canonical cover for the given set of f\mcnonal; dependencles ' '
FD: {A—‘BC» C—D, BD—E, A-D}. l51lC03][BTL3] e il T1: Lock _S(A), R(A), Lot‘k _X(B), W(B). Unlock(B), R(A),
Unlock(A)
Q6 Insenthekeyss 28, 19, 15, 20, 33, 12, 17, 10, SSmtoahuhtable . T2: LockX(B).W(B),UnlockCB)
of size 12 using division method hash finction and also o analyze the ' - T3 R(A), Lock_S(B), R(b)- Unloel«B)
number of collisions. [_5] [CO4}[BTL4]

Q.7 /Write a short note on file organization Iaechmques.
_— : ‘ [5] [CO“]_[BTLIJ
v :

Q.8 Discuss and illustrate the significance ofeachstawofau'éneécﬁon
in relational database with the help of a diagram. [S][CO1][BTL2]

e

s
P ;

Q.9 Define conflict serializable schedule Evaluate and explain whether
the gwen schedules are conflict serializable or not:

(&) lC05l[BTI-4]

lw‘_‘

i S1=TL:R(A), W(B), R(C),' WD),
T2: W(A), R(C), W(E),
T3: R(B), W(C), R(D),
T4: R(A), W(D), R(E)

= T T N1 gl

ii.82-=‘rl: WX), R(Y), W(Z), i
T2 R(X), W(Y), R, | | | §

T3: W(Y), R(Z), W), Toar | : : &

T4: RX), R(Y), W(2) L " 51

i

|

OR \ | ' Y
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ISEMESTER  M.Sc. Blotochnology

END TERM EXAMINATION Nov-2025

COURSE CODE: MSBT 101
COURSE TITLE: Biochemistry
Tlme Olooﬂou:s | |

e suitable m|ssu“|g data, if any

Q.1 State the following:

[2#5=10][CO1, 3,4,5][BTL#1,2]
a) Flmd Mosaic Model | ' -
'b) Chemiosmotic theory -

¢) Structural and storage homopolysacchandes
d) Central Dogma

- e) Techmque to charactenze protem

Q 2 Dlscuss the structural propertles of DNA and functions of nucleotldes
o Wlth relevant examples - [3][C04][BTI#1-6] '

Q3 EXplain Gibbs free energy. | [3][c05_1[BTL#14'1 |

Q4. Summanze the dlfferent levels of protem structure [4] [CO 1][BTL#1-
31 - .

Q.5 Attempt any four - | [5*4—20][C02 3 4 5][BTL#1-5]
- a) Tlustrate Glycoly31s and the enzymes mvolved
b). Demonstrate Kreb’s cycle :

c) Distinguish between passive diffusion, facﬂltated dlffusmn, and -

active transport ' _

d) Compare the three major classes of glycocon_]ugates protzoglycans '

~ glycoproteins, and glycolipids. |

e) Classify and discuss structural Llplds
f) Discuss enzyme inhibition.

Max.Marks 0
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Pirst Semestyr N0 e m :
M.Sc. Blotechnology ' '
END SEMESTER EXAMINATION, NOVEMBER 2025

MSBT103-Cell and Development Biol .
_ Time: 3.00-Hours Max. Marks: 59

1. Describe the co-translational translocation and Post-translational
translocation ER mechanism with suitable figure? :

2. Explain the concept of maternal gene effects in Dr-osophila and
mmpmtheexpmmoafamofﬁesemm genes in the
anterior and posterior part of early embryo? _
| ~ BMark][Coq)BTLy) -
3 Differentiate between the principles of image formation in phase-
contrast microscopy and fluorescence microscopy? .
: [5 Marks] [CO1] [BTL2]
: : OR o .
Ilustrate the developmental hierarchy of hematopoiesis, starting
from a hematopoietic stem cell to a mature neutrophil?
. . [5 Marks] [CO1] [BTL2]

4  Prof. Burton is working with embryonic stem cells and is facing
challenges in growing them to form organs at a laboratory leve].

she could use to promote stem cell growth (induced pluripotent
stem cells (iPSCs) in-vitro, please describe these factors? -

| o [S Marks] [CO5) [BTL4)

-5 Briefly ‘chribe‘ the Peroxisomal protein translocation with
suitable diagram?

. - [5 Marks) [CO3] [BTL2)



6

10

What is the Phase switching? Describe

Differentiate between tight j

Yy

Diagnose a hypothetical scenario where a patient has a mutaholl;‘

~ in a proto-oncogene and predict its potential consequence on ce
differentiation and proliferation? - . -
| | [ Marks] [CO5] [BTLA]

OR

Briefly, describe the mechanism of ATPase synthetase enzyme

- in ‘ATP synthesis with diagram. In your answer, explain the

povine process, the role of ATP, the number of ions
exchangedj : - " [5Marks] [¢02] [BTLA]
the molecular mechanism

that éf)ntm'ls the rever.iz‘ible’switchir;g between the expression of

- the /B and ﬂlC genes in .S.'almonella. SR o

stepwise transport

- OR
junctions, desmosomes, and gap
junctions in-animal tissues. Provide an example of a location and -
function for each. : ' '

- . [5 Marks] [CO2] [BTL3]

Describe the formation organization and,'rol.e of Microtubes in .
cell organelles movement? - e
B S [5 Marks] [CO3] [BTL2]

- Describe_the key steps involved in the import of a nuclear-
encoded protein into the mitochondria? . .
' . [5Marks] [CO2] [BTLI1]

" Design an experiment using a ‘specific type of microscopy to

track the movemient of a newly synthesized protein from the
endoplasmic reticulum.tq the plasma membrane. Justify your -

choice of microscope? . . ,
- - - [5Marks] [CO1] [BTLS]



wb\llllllllllll/’
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MSc. BT
FIRST SEMESTER
END TERM EX.A.MINATION November.-2025
MSBT 105 Mblecular Biology

Time: 03:00 Hours : Max. Marks: 40
N\ote Answer aflthe questions. e .

. Assume stuitable missing dbta, ifany. "~ N ﬁ\
Q-1 [A] Attempt any TWO of the following - (4 marks] [CO1] [BTL2,3 4]

(a) Compare and contrast the following (2 points for each)
(1) Thymidine and Guanosire — structure, type of glycoside
(ii) Nucleosome and Chrdmosome — structure, proteins involved in
condensation ‘ o I . -
(b) Demonstrate how is - Coty, used to find repetitive DNA and unique
sequence DNA in eukaryotds, What is zerd-time binding protein?
(c) Analyze DNA intercalating agents and base analogs for their roles in
inducing mutations. Give one example of each '
[B] Explain how snRNPs coortinate the removal of introns from nuclear
pre-mRNA. Also comment bh the accuracy of splicing ’
[4 marks] [CO3] [BTL1,2) §
o =
Q2 [A] Attempt any TWO of the following [4 marks] [CO2] [BTL1,2,5]
(a) How does cell ensure accuracy of DNA replication in prokaryotes?
Explain any five points o : N
(b) Highlight the significance ldf ATP and iterative ‘sequences located in
oriC in prokaryotic replicatlon initiation o :
~ (c) Enumerate roles of DNA glycosylase, Ku70/80, RecA, and MutH
roteins in DNA damage repair processes ' |
(B] Eompare any TWO of the fbllowing _ .. [4marks] [CO2] [BTL1,2]
(i) RecD and RecB — enzymatic activities, roles pre-chi and post-chi

(i) Long-patch and Short-patch base excision repair — number of nts
replaced/synthesized, enzymes involved in DNA s'ynthesi:s o
(iii) DNA polymerase III ad TLS polymerase — their expression, action

3

- P.T.O.

L



Q.3 [A]} Attempt any. TWO of the following

()
(®

L ©

@

(B]

<6 Ule

Q4[A]
(8)
(b)
©
[B]

QS [A]

)

S ®)

= (4 marks) [
Evaluate the structure of CTD tail of RNA vo—waowmmmﬂ_u_uwoﬁﬁr_.wwmww

transcription and post-transcriptional ing i

s . P processing in eukaryote

Termination step in eukaryotic transcription is cou _a_n._v~ i.ws 1

and polyadenylation. Eluci ivi i . tion sitoar
1 po nyl . :o._amﬁo giving details of termination signal

enzymes/proteins and reactions involved o .

>:w_v.uo. the n.n,,.oﬁ of :.,a:ooq.mo_.n_aa in a side reaction a&w._zuaa by -

galactosidase on lac operon. What affect does the physiological inducer

exert on the structure and function of Lac R? - :

Discuss in detail .how coupled transcription-translation in cw,o,no_.._w

,m__o.im _attenuation to function in the trp operon. ‘How does the
. availability  of charged tRNA" influence the formation of secondary
structures in the leader mRNA?

Give a detailed account of any two classes of regulatory: proteins
involved. in the initiation phase of eukaryotic transcription. Clearly
mention the reason for their requirement and roles in the initiation phase

v . i [4 marks] [CO3] [BTL2,4]

Attempt any TWO of the following [4 marks] [CO4] mwdb.w.ﬂ
Post-transcriptional substitution of 3 single base in mRNA may: lead to
generation of diverse proteins. Evaluate the ‘statement .giving one
suitable example : e
Enumerate various proteins involved in
roles of each protein / protein subupjt- . ‘
Discuss the roles of snoRNAs in eukaryotic pre-TRNA post-
transcriptional processing - e N
Discuss the -function of editosom¢ complex involved in insertional
editing of Trypanosoma mitochondrial cox II pre-mRNA. Also compare
the steps and enzymes involved in insertional  RNA. editing with
deletional RNA editing ~ [4 marks] [COA4] EHF?N.E

" [4 marks) ﬁo&, [BTL1,2,5)

{RNA intron splicing. Specify

Attempt any TWO of the following na ). _
Analyze the statement ‘A point mutation changes the third base ofa

codon but does not alter the amino acid’. Also .anwms.roi does wobble |
base pairing reduce the number of tRNAS required ina cell? o
Explain the roles of SD sequence and €IF4G in the process of

translation -

P.T.O.

(c) Describe the conserved residues involved in intein splicing. What is the
significance of cyclization step in intein splicing? :

'(d) Give a descriptive account of action of two soluble protein factors

involved in prokaryotic translation that exist in two.conformations and
one of its conformation mimics tRNA
{B] During prokaryotic translation, all three types of RNAs participate in
peptide bond formation. Explain the statement giving details of reaction
catalyzed and roles of each type of RNA {4 marks) {[CO5) (BTL1,2)

* END *



Vi.

Vii.

viii.
ix.

23 Y

Tester] wmo vy Poges 02 Roll »» »
I SEMESTER M.Se Biotechnolog vy
END TERM EXAMINATION Nov-202%

COURSE CODE: MSBT107

COURSE TITLE: Analytical Techniqin es
Tirme: 0300 Hours

Masx. Marks- 40

Note : All guestions carry equal marks.
L Assurvie suitable missing data, if any.

.

Q.1 Attempt any 8 of the following. [8 x 1 = 8; CO1-COs5, L1-L2]

i.  Which spectroscopy method provides informat i
structure using differential absorption of left-
polarized light? .

ii. Name the membrane technique commonly used for concentrating
protein samples based on molecular-weight cut-off. -

iti. ~ Which chromatography technique Separates molecules based on
charge?
(2) Gel filtration
(b) Ion exchange
(c) Hydrophobic interaction
(d) Affinity chromatography

iv.  RCF depends on the rotational speed and
v. SDS-PAGE is primarily used to separate protej

on on secondary
and right-circularly

of the rotor.
ns based on

Cerenkov 'radi'ation is emitted when charged particles travel
in a medium.

- Match the following: : -
A. MALDI-TOF — i) Soft ionization technique
B. API-EIectrospray — ii) Peptide mass fingerprinting
Name any radioactive isotope used in metabolic studies.
In 2D electrophoresis, the first dimension separates proteins by




L2518

Q.2 a. Explain the principle of UV-Visible spectroscopy. Describe the
components of a UV-Vis spectrophotometer and discuss any two

~ applications in biochemical analysis. {4 marks, CO1, L2}
b. Describe the principle and functioning of HPLC. Mention any

three applications of HPLC. (4 marks, CO2, L3]

Q.3 a. Describe the principle, functioning, and applications of differential

- centrifugation. . [4 marks, CO3, L2]
b. Explain the structural' design and operational functioning of an
ultracentrifuge. " [4 marks, CO3, L2]

Q.4 a. Explain the principle, design, and working of a liquid scintillation
counter. Add two applications in biochemical research.
' - 13 marks, CO4,13]
b. Explain the concept of radioimmunoassay (RIA). Discuss its
principle and applications in clinical diagnosis.
| ' [4 marks, CO4,13]

_'Q.5 va. Explam tl;e | Banging drop method of protein crystallization.

Compare it with the vapour-diffusion method.
- - - * [4 marks, CO5, L3)
b. Explain the principle and working of MALDI-TOF mass

spectrometry. Mention two biochemical applications.
| (4 marks, CO5, L3]
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COURSE CODE: MSBT 109

COURSE TITLE: Biostatistics and Computer Applications
Time: 03:00 Houfs

Max. Marks: 50

Note : All questions carry equal rnarks.
Assume suitable missing data, if any.

€ one observed, assuming the

__ hypothesis is. true, | -

i. Which Spectroscopic method is used to determine Protein structures
in solution?

lii. - Write the eXpression for z-transformation.
V. Which of the ¢

tollowing s - ap Organism-specific database?
(3) GenBank (b) Swiss-Prot (¢) TAIR (d) PDB .

S. <
&

: ! strong text- i

viii, e ¥ 1S widely used i bibinformaﬁcs? N processing
. reduces in high-dimensional m;
IX. Homology modelling _

(a) Protein—proteip docking
) Sequence similarity

(c) Monte

(d) none

X. Match the following-
A.EMB] _ i) prog

B S . Pr ..)E ] l'i i | l
.
mn

to a known structure
Carlo Sampling |



——————— e

o o6

Q-2 a. In a flowering plant, flower colour shows incomplete dominance. .
Given RR = red, Rr = pink, rr = white, a crogs Rr x Rr yields 160
offspring: Red 48, Pink 92, White 20. Test whether these data fit the
Mendelian 1:2:1 ratio using chi-square test at 5% significance.

Chi-square Table for reference:

T " ™ Xos X X Om e om

! .0000398  .000982 00893 2706  3.841  5.094  6.695  7.879
2 0100 .0506 .108 4605 5991 7378 9210 10597
s o717 216 . 352 6251 7815 9348 11345 12.838
¢ 207 ¥ 71 7.779 9488 11.143 13277 14.860
5«2 881 1.145 9236 11.070 12.832 15.086 16.750

_ ‘ [5 marks, CO1, L3]
b. Write a C program to add two numbers. ‘

[5 marks, CO2, L2]

Q.3 2. What 15 chuster amatysis? What are the characteristics of a-geed
cluster analysis? Discuss any two methods to calculate inter-point
distances. ~ . - [S marks, CO3, L3]

b. Explain the concept of multiple sequence alignment (MSA).
. Elaborate the steps of performing MSA using a bioinformatics tool. »

[5 marks, CO3, L3)

Q.4 a. What are the goals of a'microarray experiment? Discuss the
importance of normalization. [S marks, CO4, L2]
b. Describe the principle of X-ray crystallography. Compare and
contrast structure determination by X-ray crystallography and NMR.
' ' [S marks, CO4, 1f3]

Q.5 a. What is protein modelling? Describe how SWISS-MODEL is used
to model protein structure via homology modelling.

, o [S marks, COS, L3]
b. Differentiate between Homology Modelling and Threading.
| . [3 marks, CO5, L2)

c. Write a brief note on molecular dynamics simulations and their
importance in biophysics. '

2 marks,_ COs5, 1.2)
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Note: ALL questions carry equal marks.
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N©OV.-2025

Q.1 (a) Define the term Del factor. Calculate the sterilization time

period for the bacteria whose specific death rate at 121°C was found to

be 1.62 min”, if del factor Tor heafing, codfing and overall are
[143=4] [CO1] [L1,3]

respectively 10, 9, 29.27
| (b) Explain Monod‘ Kinetics. Illustrate how the rate at which the C
source is metabolized can influence the formation of biomass and
production of primary or secondary metabolites. [1+3=4] [CO1] [L2]
Q.2 (a) Discuss ahy 2 bioprocess pérmhetem involved in measurement

| | . [4][CO2][L4]

and control of a bioreactor. ..
on the basis of their mode

of operation.

: ify bi tors
(b) Classify bioreactors [4] [CO2] [L2]

aih the WOrking of rotary vacuum filter press. List the
| ~ [3+1=4] [CO3] [L5]

Q.3 (a) Explain d | )
the rate of _ﬂltra,tlon.

In a fermentation process producing baker’s.yeast, the blomas:h is
E -‘separated using a continuous centrifu.ge, operating gt 4000dqt)om,hav:r:e a:
 feed rate of 80 Umin. The solid particles may be a§3\:ne e
average diameter of 0.05 mm. The density of the biomass 1S



3'£~ L’ 2 Find the

kg/m®. The fluid may be assumed to have properties of watél’(-)B] (L3]
sigma factor for the centrifuge. (41

(b) Niustrate the mechanism of drying in freeze dryer. How do you

Separate particles based on lon exchahge Chromatogr_aphy :
(2+2=4] [CO3] [L2,1]

-

Q4 (a) Discuss the role of microbes in food process industry.
| [4]1[CO4] [L6]

(b) Elaborate the production and’ puﬁﬁcation steps involved in

microbial enzyme synthesis. [4] [CO4] [L6]
| $-5 (2) Derive an equ_atidn for Michaelis Menten kinetics. How K,, and
max changes in Uncompetitive Inhibition [3+1=4] [CO5] [L3]
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COURSE CODE: MSBT203

COURSE TITLE: Immunotechnology an«i Molecular
| Virology

Time: 03:00 Hours Ml ax. Marks: 50

Note: Assume suitable missing data, if any.

Q1- 1-MARK QUESTIONS

(Answer ALL) —2 x
1.

=2 marks
Name any one commonly used fluorescent dye in microarray
experiments. [1 mark; COS5; BTL-1] :

2. Whatis a probe in a microarray? [1 mark; COS5; BTL-1]

(Answer ALL) —4x2=g marks
3. Name any two fluorescent dyes used in immunoﬂuorescence. 2
- marks; CO2; BTL1] |
4, ~ What is a virus infectivity assay? Give one €Xample. [2 marks; CO2-
" BTL-2] o o
5. What does TEM stand for? What is it used for N virolo
2
COs; BTL-1) #?  marks
6.

ONS (Answer ALL) —3 x 3 =9 marks

7. Analyse how 1sotype Switching affects antlgerhannbody int
Strength and immuype protection. [3 marks; CO . BTL-4

8. What 1S meant ’ :




9. What is host-jumping in viruses? Give one example from plant of

animal viruses. [3 marks; CO4; BTL.-3)
Y 2Y M

Q4- -MARK QUESTIONS (Answer ALL) — 4 x 4= 16 marks
10.

Discuss the principles of competitive and non-competitive ELISA.
[4 marks; CO2; BTL-4)

11.  Describe the replication strategy of retroviruses and highlight how
it promotes genetic variation. (4 marks; CO4; BTL-3]

Describe the principle of density-gradient ultracentrifugation and its
role in virus purification. [4 marks; COS5; BTL-3]

Write a short note on viral Suppressors of gene silencing with one
example. [4 marks; COS; BTL-4]

12.

13.

Q5- 5-MARK QUESTIONS (Answer ALL) — 3 x 5="15marks
14.

Describe the steps involved in producing subunit vaccines and
discuss their advantages over whole-pathogen vaccines. [5 marks;
CO3; BTL-3) .

15.  Explain why bacteriophages exhibit extreme mosaicism in their
genome architecture. Support your answer with mechanisms such as
illegitimate recombination, homologous recombination, and modular
exchange. [5 marks; CO4; BTL-5]

16.  Describe the fundamenta] principles of PCR by explaining its

essential components, cycling conditions, and major applications in
biotechnology. [5 marks; COS5; BTL-3]



A. Deﬁne t B
patent mfnngement and explam its different . ‘ ' |
" (5 Marks) (CO4) (L3) “ Tola( no. of Pages: 4 - - Rol
E Third SEMESTER

types? Provide one real—world example?

B. Explain the .
intematio pm“:)“l; °:f'“t°h':°!l;:ndl‘spl§; Rl Marks) (CO3) L2) | . MSe Biotechnology
' | - ~ . _ END TERM EXAMINATION November-2025
B " COURSE CODE — MSBT205 COURSE TITLE- IPR and
'BIOSAFETY .~ - |
‘ ' L Max.Marks 50

A. Explam the role of the National Biodiversity '
Authority (NBA) .in India for "patent applications (5 Marks) (CO3) (L4)
mvolvmg Indian biological resources? - o

B. If Indi ts to export Bt cotton séeds to Europe,
steps are requued under the Cartagena (5 Marks) (CO9) (L3)‘

. Time: 03:00 Hours -

what bi
Protocol?
Quuﬁon 6 : ,
A. What are the different Biosafety Levels (BSL 1—4)? .- -, Questionl (1 x 10 = 10 Marks)
Discuss the types of microorganisms handled at each (5 Marks) (CO5) L2) .
level and wnte one key safety precaution for each? _ ' ; A, Under the Indian Patent-Act, a new salt form of an old Y
' ' ~ drugis patentable only if it shows erthanced therapeutlc B o _f

B. Desc r;be the stcpl wise proced ;xre for obtbmmnf -~ efficacy. Which statement applies? - - o .
approval for a P mject involving recombinan (5 Mnrks) (COS) (L4) a) Automatically patentable ' (CO3) (L3)
DNA (rDNA) technology in India? Include the mles : " b) Patent granted only if enhanc od e fﬁcacy . Lo ) .

: . : c) Never patentable , : . e #
. ' . .d) Must file under PVP Act ' ) '

IBC, RCGM, and GEAC?
B. Indla wants to ensure access to an essentlal medlcme

patented by a foreign company. Whith TRIPS ﬂex1b111ty
- allows India to manufacturellmport the drug without consent? -
. 'a) Parallel import . (COl) (L3) _
. b) Compulsory licensing for pubhc Hea]th
c) Patent revocation after 10 years
d) Exclusive’ lxcensmg to govemment lab -

o C. A farmer wants to save seeds frorh &PVP-[;)totected. ,
.  variety for personal cultivation but itegds to sell some seeds.
"‘! (c01) @L3)

© . Which is legally allowed?
L ~a) Saving for personal use - e |
- ... - ) 1



" 'b) Selling cdmmei'clﬁlly
. ¢) Exchanging with ne:ghbors s S
jd)Bothb&c N o '. " -~

D. A blotech startup hasa formula for a rmcroblal enzyme )

 that gives competitive: ndvamage How should it;protect it '
" legally? .
" a) File:provisional pal:ent o '
. b) Treat as trade secret-and mamtmn conﬁdennahty
: "c) Publish-in ; Joumal
B d) ' Apply for GI tag

“E. A company wantsto patent a. genetxcqﬂy modified crop
essential for national food security; but patent owner is not
supplying seeds reasonably thch act:on is consxstent w1th
TRIPS flexibilities?

-a) Apply for compulsory lxcense

b) Wait 20 years for patent expiry -

—9 ¢) Import seeds only

.'d) Modify crop shghtly and file new? patent
F. A company produces a machine. using a patented. desngn
* “without the patent holder’s-approval. Wluch type of patent

o . infringement does this represent?

' a) Direct infringement
-b) Indirect. infringement -
c)-Contributory infringement

. -d) Expenmenml use. exempuon

L G. The Plant Vanety Protectlon & Farmers nghts Act
allows breeders toclaim nghts over anqw variety, but

- farmers are- enutled to seeds for personal

' cultlvatlon? N 5
g -H. Under the TRIPS Agreement, membcr oountn&s must

: provxde a minimum term of - yeats o£patent

e protecuon fogmvenhons?

-

(COD3)

(C01) €3)

conad

:-': ‘(cel) )

L X

(éql):(iZ)' |

R Budgpqst Treaty

I. Mau:h the mtematmnal agreement wuth its focus? .

a. Protection ofmdnstrml

L TRIPS juntries
acrossoo
2. Paris Conventlon grmrltzmm P protection
sumdards )

¢.’ International deposit of
mlcroorgamsms for patent
ppeses - - -~

(con@a2)

. f
\

'.J TRIPS Agreement requires all member countries to allow (CO1@2)
. patentmg of plants and ammals? (T rue/False) '

-Quutlgn 2

J

A, Explam -the Paris Convention for the Protection of .
Industrial Property? How does it help- inventors and (5 Marks) (CO1) (L2}

- businesses protect their patents, trademarks, and

ihdustrial designs in mujﬁple member countries?

B. Explam the role of WIPO in facllnatmg mtematlonal )
intellectual property pl‘otectl(m? RN (] Marh) (COI? (3

Questign

A Explam the procedule for - ﬁhng a Patent

Cooperation Treaty (PCT) application -from India? (sm)-(coi)d

- Include the steps involved, the role of the Indmn ‘Patent

. Ofﬁce,nmelin&sandteqmrements? o

B.ExplmnthestepwnseprocedmforﬁlmgapMm

- India, including provisional :and ‘complete patent (§ Marks) (COS)G

apphcanons, forms, and typxcal timelines?
. (
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END SEMESTER EXAMINATION | - NOV20:m2Ss
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Time: 3.00 Hours " . Max. Marks: 50

Note: Answer all of the following qusﬂolu .

Assume suitable missing data, if hny_ |

Q 1. All questions are gg_gi_pglgm,answer briefly. [(2x7) C0-2,4, 5]
a. Write down two blomatmals each for the deslgmng of scaﬂ'olds
of muscles, neurons, bore and. the cardlovascular system.

" b. Describe ROS-induced lipnd peroxidation inside the cell.
c. Discuss the role of Peptldb Reoeptor Radlonuchde Therapy

(PRRT) in cancer treatmient.
d. Briefly explam ‘the mbt:hamsm of Plasma-based synthwls of

‘metallic nanostructures.
e. Briefly explam the bloa'éductlon mechamsm for the synthesxs of

silver nanopartxcles S
f. Define LDsoand LCso, and bneﬂy explam the dose response curve. $ :

g. The LDS5O0 for 20 nm silver nanopart:cles is estlmated to be about
54 mg/kg. | | _ J
‘Worldwxde, the average welght of an adult is 137 Ib ‘What is ‘)E -

this weight in'kg?.
Calculate the lethd] dose of 20 nm sﬂver nanoparucl&s for an

_ average adult, in thg. |
Q 2. Attempt gnx_mm of tﬁe followmg qnestions [(4X3) C0-2, 4, 5]

a. Describe the term “pofnt-of-care™ medical d:agnostm, wnth three
suitable. examplcs, expiam their applncahons. -
: ‘ ~P.T.O.

I

I



L

. )

, q.caﬂizgaqg; NP
N » . v - g i
_process Ba.g.&g its various Bo&g%g% o_aaon
¢. Demonstrate the inert gas condepsation (IGC) method in the
synthesis of metallic nanoparticles, ,
* d. Explain the principle -of the bipbarcode assay. What are its --
. advantages and significance in the qurrent soenario? o
e.” Elaborate on the therapeutic applicqtion of carbon nanotubes; why -

Q 3. Attempt Eéﬂ»én ﬁo”gas%w—@u 8@.3

a. Define’ Biomaterials -and,” along -with its classification, briefly.
gﬁéﬁ&@&%&?&%?ﬁ%ﬁo&ﬁ?, .
o arca of regenerative medicine, and discuss the application of
M  biomaterials in implants and prostheses. - S
, OR .
W(l b. What is tissue engineering, and how are tissue enginecring methods
: currently being implemented in regenerative medicine? Discuss -
about strategies applied development of artificial skin?. .
. ~ OR - S :

. What

electrochemical

different modes of detéction in biosensors? What are

transducers, and explain their applications in

different types of biosensors with suitable examples of target

, . analytes
- Qs

.~ suitable cxamples? |
| OR

Answer any ope

- @xon

e Briefly describe the various techniques invoived in liquid-based
: ,@gomgirmatgiowl?d.—b.gl&wb

. £ Discuss sbout the propertics and applications of PDMS, with

f D
schematic illustration describing the methods for fabricating a two-

inlet ‘microfluidic device using photolithography and soft
, .mﬁoggroggg%,g%%s
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COURSE CODE MSBT241 COURSE TITLE: MOLECULAR. THERAPEUTICS
Time: 03:00 Hours . Mmr. Marks: 50

[Nofn All questions are compulsory. Choice has been given in last
question only. Assume suitable missing data if any.

Q.1 Write short note on " [4X5 =20 marks)[CO1,2,3][BTL1, 2]
a. Cellular therapy '
b. Physical barriers of gene therapy
c¢. Cloning and its ethical issue.
d. Gene silencing: siRNA and Antisense therapy
e. Draw well labelled diagram of Antibody.

Q2 What is vaccine? Discuss in detail about various types of
traditional and recombinant vaccines along with examples.

[2+4+4 = 10 marks][CO3,4][BTL3]

Q.3 Write note on _ [5X2 =10 marks][CO2,5] [BTLA]
a. Hybridoma tcchnology and its application.
b. Liposomes and nanoparhcles as gene delivery vectors

Q.4 What is Gene therapy. Discuss in details about viral and non-
" 'viral based methods of gene therapy with clinical example.

[2+4+4 = 10 marks][CO 4,5][BTL4]

OR :
What are transgenic animals? Describe in details Transgenics:
Prodnct:on methods and therapeutic uses. Discuss ethicsl issues.
[2+5+3 10 marks][CO 3,5][BTLS5,6]
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EABST SEMESTER e
END SEMESTER EXAMINATION ffem e
101: M, ATICAL PHYSICS -
Time: 3 Hours BSFHLIA1MATHEN .o Max. Marks: 30
Note: Attempt Any Five questions.
Assume suitable missing data, if any.
Q1 (a)  Consider the subspace U of & spanned by the vectors:
. v, w(1,1,1,1), v, = (1,1,2,4) and vy = (1.2,-4. -3? 17 jCO3|
Find (a) un orthogona! basis of U (b) an orthonormal basis of U.
{b)  Find the adjoint of F: R’ =+ R’ defined by
’ F(x.y.2)= (3x + 4y - 52,2x -6y + 72,519y +12) 13 1CO3
Q2 Find two linearly independent solutions of
y' +xy'+y=0
mmmmbnummwmwwmﬂ"“"" :
- k3 o
| value problem for which y(0) = 1 and y (0) = (1] |CO4]
Q3(a} Prove thatu=z? _ﬂmgg_Z-mwmol’(x.y).
s s]{COI|
but are not harmonic conjugates. isiC
(b) Show that the set | of all integers with the operation defined by .
F asb=a+b+1
forms an abelian group for the given composition. [511COS]
Q4(s) LetZbe setof all integers and R be a relation defined in Z by (2. b) € R if,
and only if. (a-b =k.3), for some integer k. Show that R is an
cquivalence relation in 2 and determine all the possible equivalence classes
in the set Z with respect fo relation R - 17] [CCOS5)
(b)  Let H be the subgroup of a group G'and define
T =(x € G:xH = Hx}.
. Prove that T is a subgroup of G. 131 ICO5)
Qs Solve one dimensional heat equation
du - Pu '
E?Skﬁ, . =x€(0,L),
with initial condition u(x,0)= f(x) and the boundary conditions
Q6(a) Verify Stoke's theorem for the vector field F = (2x — y)l — yz%] — y*2)k
over the upper half of the surface x? + y? +2% = 1 bounded by its
o projection on xy plane. , . 1714C02}
.USIII‘CIIIdI: s Integral l.’ormuh,evduml- A ma,mc
isjz=1]=3 181 1CO1)

ce QO

2NN OANOOCEDON

0 C

¢

b.
|
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END TERM EXAMINATION Nov.- 2025
MSPH-103: CLASSICAL MECHANICS
' Max. Marks: 50

Time: 3 Hours

Note: Question 1 is compulsory. Attempt Any four from question 2-6.

All questions carry equal mdrks.
Assume suitable missing data, if any.

[2 x 5= 10] [CO# 1-5]

1. Answer any 5 parts from the following: -
equilibrium on the basis of

(i) Explain stable, unstable and neutral

potential function.
(ii) The motion of a system during at interval of time may be regarded as

an infinitesimal contact transformation generated by Hamiltonian.
Explain. ' _

(i) If the Lagrangian of a dyhAmical system in two dimension ns is given’®
by L = %m:tz + mxy theh prove that-Hamiltonian of the system is

_nh_ 5
m 2m .
(iv) What are the generalized coordinates? Show that the generalised
momentum corresponding to a cyclic coordinate remains conserved.
(v) -~ A particle of mass ‘m’ mdves in a circular orbit of radius ‘ro’ under the <
action of central force whbse potential is —k/r". Show that the circular \
orbit is stable under small bscillations if n<2. ) o
(vi) What is a four vector? Show that scalar product of two four vectors is
invariant under Lorentz transformations. - 2 :5

2. (i) What is meant by variational principle? Prove that the equation of curve
for  which surface area of rotation is minimum is a catenary x =

~b
a cosh (yn );'whcre aand b are constants. (5) [CO#S]

(ii) 'I’hé'I."hagrangian' for a system of one degree of freedom can be written as,
wa nd el b ) . .

L= ;?(q.31n2 wt+ qqwsindot + q2 wz). ‘What is the corresponding

Hamiltonian? Is it conserved? Also, Introduce a new coordinate defined by,

Q = gsin wt, Find the Lagrdhgian in terms of new coordinate and the
corresponding Hamiltonian. Is H conserved? |

(5) [COw2]
Pagelof3

T
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|
| | iltonianis H =& 4 & 2
é_-\ 3. (1) Two equal masses (m) are connected to each other with the help of a ‘The old Hamiltonian is H = am T 2 ma’q & (Con]
spring of force constant, k and then the upper mass is connected to a rigid - .. . ; ; .
support by an identical spring as shown in Figure 1. Construct T and V matrix (if) Explain Length contraction. The proper life of #" -mesons is 2.5 x 10
¥ for small scale oscillation and discuss the normal modes. sec. Ifa beam of these mesons of velocity 0.8¢ is produced, find the distance,
5 2 : : : " (5) [CO#3) the beam can travel before the flux of the meson beam is reduced to 1/e?
bl - times the initial flux. "
X . g (3 [CO#4]
* A
Figure 1 ,
? (i) A particle of mass m is in one dimensional pﬁtential U(x) =_;‘z._§

where, A B >0 :

(a)DraTx_. th'c variation of Potential energy {J(x) with position x. Calculate the
p{ equulibrium points and the position(s) of minima and maxima the particle.
<~ (b)Find the angular frequency and time period of small oscillations about the

stable equilibrium position. ' (5) [CO#3)

4. (1) Define Poisson’s Bracket. Show that the transformation defined by:
q = V2Psin Q and p = VZPcos Q is canonical. “(5) [CO#2)
(1) What are action-angle variables? Setyp the action variables of a simple
barmonic oscillator in two dimensions and obtain its fundamental '
frequencies. (5) [COH#S)

5. (i) Derive the differential equation of orbit of a particle moving under the
i.n;]ucncc of a central force consistent with the inverse square law. A particle
describes the circular orbit given by 7 = 2a cos@ under the influence of an
attractive centra) force directed towards a point on the circle. Show that the
force varies as inverse fifth power of the distance. .

- (5) [CO#3]

(i) Derive the general expression for tha frequency of light in a frame that is :

in relative motion with respect to the light source. Also, determine the ' )
frequency when both the source and observer are moving in' the same L
direction. -, (5) [CO#4]

6. (i) Determine the canonical transformation defined by the generating

function F;(q, Q. t) = ; maxXt)q? cot Q. Find also the new Hamiltonian, K.

Page 20f 3 Page 30f3
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" Q.1 (a) Solve the Schrodinger equation of the hydro
~ and sketch first four radial wave functions- R_(r).

. right-hand side wall is moved instantaneously

. ~ - :
‘ToraINo. of Pages: 02 . \433 % . Rolf No...........

FIRST SEMESTER
M.Sc. Physics

END SEM_EST_ER EXAMINATION ID»ecember 2025

'~ MSPHI105: QUANTUM MECHANICS -

Time: 3:00 Hours ) ' 4 ' ' . Maxc. Marks: 50

Note: Attempt five (05) 'quesuon{ There is an internal choice betw een quéﬂon no.
3 and 4. All questions carry equal marks. .
Assume suitable missing data, if any.

gen atoxn for its radial part
(51 (CO1] [BLT2]

(b) An electron is moving freely inside a one-dimensional in finite potential box
with walls at x=0 and x=a., If the electron is initially in the ground state _'
( n=1) of the box and.if we suddenly quadruple the size of the box (i.e. the
from x=a to x=4q, calculate

- WsI(cot] BLT3)

R

the probability of finding the electron in:
(i) The ground state of the new box.
(ii) The first excited state of the new box.

: . n o, . 3 00
Q-2 (a) (i) Expand |v) » 3%[2] in the eigen basis of 4 -[0 ]

4 0 whose eigen
3 0 05 '
vectors are unit vectors inherently of unit length.

- Bl{Co2] BLT2)
(if) Calculate the probabilities of measuring each eigen value using the
expansion coefficients. o - 121 [CO4] [BLT3)

the matrix

(b) Find the eigenvalues and normalized eigen vectors of
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020

01 4
Also, verify the Hermitian character of this matrix. Are the eigenvectors
orthogonal? . [51]C0?] [BLT3)
Q-3 (a) Derive the matrices for the operators J*, J,, J, and J, for j= ¥ .

: [5] [CO3] [BLT4]

(b) Evaluate the Clebsch-Gordan coefficient associated with the addition of two

angular momenta ji=1/2 and f1=1. " [5) [CO3] [BLTS]
Q.4 (a) Explain the physical meaning of identical particies and the-principle of
indistinguishability. Define the exchange operator £, and show its eigenvalues

are 21. [5] [CO3] (BLT4]

(b) For a system of two spin-% particles, construct the total spin states using
addition of angular momentum, and show that the combined system ?Pﬁfs into
a singlet (total spin 0) and a triplet (total spin 1) manifold. Identify which of
these states are symmetric and which are antisymmetric under exchange of the
two particles. [5] [CO4] [BLTS]

4

Q.S(;) Determine the first-order correction. to energy and wave function for
time-independent non-degenerate perturbation theory. [5] [CO5] [BLT4]

@)Suwouﬁeﬂu@%ofdthcinﬁnitesqmweﬂlyaeomﬂntammmt
¥, Calculate the first-order correction to the energy of the n* state.

[5] [CO4} [BLTS]

.6 F . ulatctheconccptof_Variaﬂahmethodandusemismethodtoesﬁmm
gegrgr;dmtcewgyofmehydmgmatom. [10] [CO5]) [BLTS]

D D Mm N 6 & & o
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Time: 3:00 Hours Max. Marks: 50

Note: = Questiohn 1 is compulsory.
Attempt any five questions from Q.2-Q.7.
All symbdls have their usual meanings
Assume suitable missing data, if any.

<

AN
1. (a) Calculate the polatising angle for air-glass interface, 7,=1.0 \’?
and n; = 1.5; also for air-water interface, 7,=1.0 and n; = 1.33. P

[21[CO# 1] [ LS} ‘
(b) A user wants to remove uniform background illumination i
from the image to achleve good contrast. Suggest the filter used

in achieving this. Give reason.

21[CO#31 L L#6]
(c) The output of a He-Ne laser (4=0.6328 um) can be assumed |
to be a Gaussian with a plane phase front. Calculate the beam
diameter at z =20 m for wo = lmm. '
| [2][co#2] [ L 5]
(d) Consider a diffraction grating of width 5 cm with slits of width
1 micron separated by a distance of 2 micron. What is the E%
corresponding gratilg element? How many orders would be 3

bservable at a wavelength of 550 nm?
s | iicowz) [ L%4)

réfractive index of an extraordinary wave
ic medium with its k at 20'to the optic

e

(e) Calculate the

propagating in an anisotrop s |
is. (o = 1.66, ne = 1.49)
8 3 2] [CO# 1] [ L#43] |
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3) Wrik 3 note on spatial coberence. Consider Young's double

bok expermment and derive the expression for the lateral
coberence width,

b)b&e?mniummfonnsmopy.calcumeﬂ:e
wmﬂizedtrmmiony(d)mdtomlintensityexprmionl.(d)
fmammthmaﬁcmmwhmdisﬁepﬁhdiﬁamce.
- (8] {COw 4] L# 1,2}

5.8) Explam bow the phase distribution is converted into the
mrznsity distribution in a Phase contrast microsco py.

b) Consider an object distribution of the form,
AxY) = 10.6 cos(20x +7/5) +0.15in(50y + w/8)
=,V are inmm.“'hmmmespaﬁalfrequenciesprcscmthe :
object? 18] [COM) [ L4 Y,5]

4.a)Usmgmediﬁac:ionintndeeﬂvethefarﬁeldhtensity
pamemn for N equidistant slits each of width 5. The distance
bcmeendaerwoconsecutiveslitsisgivenbyd.:\lso,plottbe

b) What will bappen if 4 = o?

5.2) Consider a linearly polarized electromagnetic wave
propegating in x-z plane from dielqctric medium 1 (m) to
dielectric medium 2 () incident at an angle 6, with interface at
= = 0. Wrnite the complete clectric and magnetic field vectors for
the electric vector lying perpendicular jo the plane of incidence.

b) Show that there is no power flow along x-direction when
incident beam undergoes towal internal reflection (TIR).

8] (cow1) [ L#2,3)

OV vV VUV VUV W

[8] (COw2] [ L#S,3)

6. a) What is a Hologram? Write down the conditions required for
constructing or reconstructing a hologram. Giveonelpglic-m‘on.

b) Using Fourier transform property of a lens, discuss the output on
thebac.kfomlplanewhenalongnmwsingkslitofwidthaiskept

at the front focal plane of a lens. (81 [cows] CLH1, &)

7.1)Deﬁvethemolvingpowerofamninanbq—Pemt
interferometer for normal incidence.
b)'meelecuicﬁeldvectorofanelectmxmgneticmvemlkmmmgle
of 45° with respect to y-axis and is given by E = E; cos(at-kz). What
willbeﬂleﬁeldcomponmtsbefommdaﬁuitpmathmughahalf
wave plate made of calcite. Also give the states of polarisation. [Take
optic axis along y-axis] BllCo¥s,1) [ L\, 4]

P dIOWwWYUUUU T
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" FIRST SEMESTER
M.Sc Physics
END SEMESTER EXAMINATION Nov/Dec-2025
MSPH-109 ELECTRONICS
' Max Marks-50

Time: 3:00 Hours .
(10 = 2x5)

Ql.

02.(a)

the following questions:
Angwer . .gfl  BTL#234

A silicon diode has a saturation current of Iy = (2] [CO1]

) 10712 A. Calculate the current at V =0.7V and
T =300K. .

The pinch off voltage foran — channel JFET is 4 V, [2] [CO2]

iy
when Vgs =1V at what value of Vps pinch-off will

occur. ' ‘
' =i
iij) Define Slew rate of ad OPAMP. The output ofa [2] [CO3] ‘4

particular OP-AMP increases 8V in 12ps. Calculate 3
the slew rate. |
i) (2ED)1s = (ceserieerJs = (- )2 [2] [CO4] $

») Differentiate between Zener and Avalanche [2] [CO1]

breakdown based on thechanism and voltage range

Derive expressions for the electron and hole [6] [CO1]
concentrations in an intrihsic semiconductor and show BTL#2,3
that nf = N.N,e 5e/¥T_  Also draw the camer
concentration profile, density of states and Fermi-Dirac
distribution function in conduction and valence band of

an intrinsic semiconductor.

Pagelof3

p—

e




Explain how doping modifies the F

. crmi level in p-type (4] [CO1]
and n-type semiconductors. A sili

Q5.(a) Design a synchronous counter that counts up0,1,2,3,0, [6] [COS5]
: con sample is doped BTL#2,3 1,2,3,...... when an input x= 1 and down when x=0 using BTL#6
with Np =10 em™2. Given n; = 1.5 x 1010 cm3, a J-K Flip flop. | |
calculate the clectron and hole concentrations, '
; () In a 4-bit right shift register shown below, how many [4] [COS5)
' " clock pulses are required to change the content of register BTL#4
Q3.(a) Draw the basic structure of an n-channe] JFET and (6] (CO2] all to 1’s. Also write the output after every clock pulse.
describe  its  operation. ~ Also sketch its output. BTL#2,5
characteristics, cxplaining the different regions.
Additionally, discuss how an n-channel JFET functions as

a voltage-controlled resistor.

?g ()  The datasheet of a JFET gives the following information: [4] [CO2)

~5 Inss-3mA,Voa(oﬁ)--GVandg..(max)-SO(}Op.S. BTL#3
Determine the transconductance for Vos = — 4V and find

c? drain current Ip at this point. '

Explain the working of OP-AMP 4s an integrator and [6] [CO3] Q6.(a) What is a Ring Counter? Desi
derive the expression for the output voltage (Vo) for a BTL#3,4 :

gn the circuit and explain [6] [CO4] .
the working of the Ring counter with a suitable clock BT #2,4

given input voltage (V). Draw the¢ output voltage for diagram.

sinusoidal and square wave as input signal. Also explain

the limitation of simple integrator ¢jrcuits and to design () Consider the following circuit. If the output voltage Vo is [4] [CO3}

the integrator circuit for circumventing the limitations. measured to be Vo = -V, then the value of the feedback BTL#3

: ) resistance Ry must be
! (b) For the circuit given below, If a sing wave of peak value [4] [CO3) .
"' IV at 1000 Hz frequency is applied, find the output BTL#3 . A
| voltage and the frequency at which the gain will be 0 dB. .
I Also draw the output waveform. - ; ‘ vev—/VW\ b
’ i . - = ' ) v,.nﬂVV\_ ‘ ' LYo
v ;E s ww VW] =
. e ]
S s
Page 20f3 Pege3ol3
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o MSPH201: Atomic and Molecular Physics
¢ Time: 3:00 Hours ' Max. Marks: 50

_ | Note: Answer. Ay Eiveistions from Parfa
/ 5 ’ -f'-:','.—%suﬁr'e'mdm" % éaam,ifmﬁb’if e, ot

Part A (Atomic Physics

Q1. (a) Prove that the number of terms for pd configruration is the same

for LS coupling as that for jj coupling. [5M] [CO#1)[BLT#5,6]
(b) Describe the general features of spectra of alkali-like atoms. Draw al)
four series that are observed in alkali atom emission Spectra. Also, show

which series are observed in absorption spectra and explain why?
| [SM][{CO#2,3)(BLT#2)

e T T, P e o

b

N [SM][CO#2,3)(BLT44]
(b) Anux_ture of ordi iti hydrogen isotope whosa].-. .
nucleus is approximately three times more i i

portance of absorpti in X.
(i) How much energy goes ; rpuon edge in X.-ray spectra?

Into the quantum emitted When an L-electro
dropshmmeemptyl(-'staxcinco r(Z=29)?Gi = o
and | cur' = 1 230 3 10 . pper (Z = 29)? Given R 109737 ¢m!

(SMI[CO#1,4)BLTH2,3)

_ mmﬁaunifommagmticﬁeldofu'r 1
Calculate the energy difference between electrons whose sp; pacaile]
and antiparallel to the field, " “pins are paralle

@ UV U9 VUV 9w

O

2
?
2
2
2
e ——




Yo S

g%eil:g;): spectroscopic terms for N* and arrange them in increasing
| A [SM]J[CO#1,2][BLT#3,4]

Part B gMolechar Physics)

Q4. (a) (i) Describe the various frequency regions of the electromagnetic

spectrum and their origins. Briefly discuss the interaction of electromagnetic -

r;a_dlation with matter in the microwave and infrared regions. :
(if)The rotational constant for H*Cl is observed to be 10.5909 cm!. What
isthe value of B for 2D*CI? - [2.5+2.5M)[CO#4,S)[BLT#3,4]
(b) Describe Kasha's rule and intensity of vibronic (vibrational-electronic)

spectra, i.e., the Franck-Condon principle, with suitable diagrams.

g o R3M)(COH4)BLTHLA]
Q_5- ‘(2) Drive the energy expression for a diatomic vibrating rotator and
discuss the resulting spectrum. ~ - [SM][CO#4,5][BLT#4,6]

~ (b) The equilibrium vibration frequency of the iodine molecule is 215 cm™
and the anharmonicity constant is x.= 0.003. What is the intensity of the hot
band (v=1->v=2) relative to that of the fundamental (v=0->v=1), if the
temperature is 300K? e | e [SM)[CO#4,5][BLT#3,4]

G - Q6. (2) Describe types of luriﬁnesceﬁce, ﬂuores;cence lifetime and quantum
yield along with the relevant ‘mathematical expressions. i
| : . [SM][CO#3,4][BLT#2]

(a) Sketéh a diagram of-a spectmphotoniete: and a spectrofluorometer, and

discuss their essential optical and electronic components.

[5M] [CO_#3,4] [BLT#2,4] -

’ .~ _END—
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THIRD SEMESTER | M.Sc.OPhysics)
END TERM EXAMINATION Nov._-2025
Course code MSPH 203 Course title: Nuclear & Particles Physics
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sféf‘g@;”‘ﬁﬁ;g ISory.: 5y

Q.1 a) Give two fundamental differences between carriers of weak and
strong forces. '

b) How do neutrinos and antineutrinos differ from photons which
also have no charge and almost no rest mass. .

¢) An a particle is emitted from the decay of Americiurm (Am) at’
rest:?32Am — 237U + a. The rest masses of 243Am, 237U & a are
224.544 GeV/c2 220.811 GeV/c?, 3.728 GeV/c? respectively. What
is the kinetic energy (in MeV/cz) of a particle?

d) Why would we not expect electric dipole moments for nuclei?

e) Classify the nuclear reactions based on incoming and outgoing

partlcles | [2x5=10][CO#1-5][BTL2,5,6]

Q.2 a) According to the nuclear shell model, the absolute value of the
difference in magnetic moments of ‘30 & *3N, in the units of nuclear
magneton (i) is a/3. Find the magnitude of a. [S][CO#4][BTL#5)
b) Show that, for a nucleon potential of radius rq4 =2F, the maximum
value of the orbital angular momentum quantum number is /;,,, =1

unless the kinetic energy of each nucleon exceeds 30MeV in the
centre of mass frame of reference. [S)[CO#2)[BTLA4)

Q.3 a)Aneveneven nucleus decays by emission of a gamma ray from a
first excited state of spin -parity 2* to the ground state. If pure electric
quadrupole type radiation is emitted. Find the spin and parity of
ground state. Also, what happens in case this nucleus transitions from
scoond excited state (2*) to first excited state? [SHCO#S)[BTL#5)




g
SR
e Q4

Q.5

- Expldin with the help of schematic diagram.

) e

¥ o nd
PSS /

the Wu
b) What do you umlusl.mdﬁl)y pd‘?ﬁ;/ violation. How

decay.
expet served in P
petiment concluded that parity is not 0011[5][(,0#3J[BT [#2]

a) Dlscuss the underlying assumptions and thcory bchmd cfollc;t(l;:;
‘model"0f the nucleus.  The energy (in keV) and:spin par Ity 229
Values of the low-lying excited states of a nucleus are 0(0°), ]3 tc;
366(4+), 707(6"). Identify whether these energy states arc Be )
v1brat10nal or rotatlonal excitations? Predlct energy & spin Pa"tys( .
for next energy state. [5][CO#3 A][BTL# i
b)i A pion (at res) decays, m~ = u~ + V. Take the rest masses O
a’muon and a pion to be 105MeV and 140 MeV respectively. What
is ‘ihe probablhty that the muon spin is along the direction of s
momentum. Give reason with diagram.  [2. 5][CO#4,5][BTL#5]
il A particle | has a composite state of three quarks U, d and s.

Calculate net cﬁarge net spin and strangeness ‘of this particle.
Identify this particle(s). | . [2.5][CO#4] [BTL#4]

a) i. Why decay of A - p + ™ is much slower (longer lifetime) than

the de_aayio‘f At > p+nt Explain.  [2.5][CO#3][BTL#4]

'Do'Kaoﬂ particles form an isospin quartet or ddublet? Support

- your answer w1th reasons. Also determine their isospin quantum no.

[2.5][CO#3,41IBTL#4)

R b) Why an addmona.l degree of freedom (color) was introduced in a

7 Q.6

quark model. Explain with the help of a suitable example.

- [S]CO#5][BTL#2]
a) Idennfy allowed/ forbidden processes and find the dominant
interaction, with reasons. - [SI[CO#4][BTL#5]

i, at+n-o A"+ K
i. 4*+K°->p+n
"iii.'K°+1t° K°+11' +1t ;
iv. Z05A%+y
v. Z0op+n®
b) Explam prmclple and working of solid state detector List three
uses of sqhd-state detector. [5][C0#4][BTL#2]
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THIRD SEMESTER M.Sc. (Physics)
END S8EM EXAMINATION (Novembe » 2025)

MSPH 213 ADVANCED NUMERICAL PHYSICS
Time: 3:00 Hours Moax. Morks: 50
Note: Question no.1 is compulsory

Attempt any five questions
Assume suitable missing data, if any.

L

1. (a) Explain the sources of error that are nearly unavoidable in

numerical solution of problems.

{b) Express 10 sinfwt %2) 2, +2D coslut %7Z) a,in phasor
form.

(c) Niustrate the typical finite elements wsed in the finite
element method.

(d) A triangular element has nodes a (0,1), (1,0) and (0.1).
Determine the shape functions «;, a;and a;_ '

(¢) Explain the way of choosing the weighting functions
leading to collocation method and galerkin method.

[245=10] [CO# 123,4] [BTL#1,2.3 |

2. Using the series expansion techmﬁuc. solve the Poisson’s
equation in a cube
2z 2 2
" If the sides of the cube areequalton(ie.a=b=c =x) subject
to the boundary conditions
V0.y2) = V(ayz)= V(x,0,2) = 0
V(xb.z) = V(x,y.0) = V(xy,c) = 0

=_.g*

110} |CO#1 | |BTL43 |

3. Obtain the finite difference time domain equations to sofve

Maxwell’s equations as per the Yee's algorithm,
: [10] |COo#2 | IBTL#3)

O ¢ P VUV QVHVVOQVE € & §F WW T = |

VN

X

%

) O VW
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4. Consider the wave equation of the form

2 az@ azﬂ
3 3070 where u is the speed of the wave .

Write the equivalent finite difference formula. Rewrite the
equation by choosing the aspect ratio r = (UAVAX)?
Further draw its computational molecule. Use the von Neumann

approach to determine its stability condition. :
[10]) [CO# 2] IBTU“‘ ]

5..For the boundary value problem
P +0+x=0, O<x<I
with homogeneous boundary conditions #=0 at x = 0-and x =1,
determine the coefficients of the approximate solutlon function

@. (x)=x(1- x)(au + a1 x) using the least squares ‘method.
[10] [CO#3 | [BTL#3]

6. Consider the two element mesh shown in the figure.
. '

)

Using the finite element method, determine the potentials within the

[10] [CO#4 | [BTL#4 ]
mesh.
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INote : Attempt any Five Questions

All Questions carry equal Marks
Assume Suitable missing data, if any

s

Q.1. Explain the construction and working of Microwave plasma CVD system. How can you
measure the ‘ plasma parameters

(electron density n. and electron temperature Te) using
Langmuir probe technique? {10]fcox#1j

Q.2. (a) What is the plasma sheath? In what aspects plasma sheath is different from bulk plasma?

[s][Co#1)
(b) What is Carbon Nanotube (CNT)? Differentiate between Carbon Nanotube and 2D graphene.

| [S][CO#s]
Q3. What are the plasma waves / space charge waves/? Show that the dispersion relation for electrostatic
waves in a magnetized plasma is given by

Prt) w a_. 2 w_. 2
e R ot A . s . M [10] [CO#2)
o° kK o‘-ak o* k2 mz-miz k% i
Q. 4. What is kelvin Helmholtz Instabilities (KHI)? For a fully ionized plasma in the i
field, show that the instability occurs if P Prmw[?g?[agnozt;;
2
A>% 1+% A 5 |
(7/8)

Q.5. What is the distribution function £? Solve the Vlasov equation for an isotropic plasma (Bs

=0) and
obtain £=1+ Xe+tX; » where

[10] [COw4)
2 _ 9 :
20 20 .
=—22 114-2 7(0/ kv _ “pi o
Ye=13 2{ T A\O )| mag =B @
p) .
k Vi th k Vo kvrh? ( thx)
.6. What is Free Electron Laser (FEL)? Explain the physical mechani . .
. that the growth rate of the FEL instability is given by 'S using schematic diagram. Show
1/3
2 2
T Yoo “pb bwe V3 |
N o) y 3 2 (10] [CO#5)
0
Q.7. What is Cercnkov free electron laser (CFEL)? Explain the Physical mechanism using suitable
schematic diagram. [10) [CO#s]
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MSPH-217 CHARACTERIZATION TECHNIQUES

Time: 3:00 Hours Max. Marks: 50
Note; Answer Any FIVE questions. Question No. 1 is
Assume suitable missing data, if any

Compulsory.

1. Answer all the questions. - [2x85)]
[2]). Define dead time in detectors. Explain the proportional counter of
X-ray detection with proper diagram. & #L1, (CO2)
[b]. Draw a graph of thickness varying from 0 to 1 mm of Lead filter vs.
transmission factor for CuKa radiation. #L3, (CO1)
[c]. Write the advancement in Field emission scanning electron
microscopy (FE-SEM) over scanning electron microscopy (SEM).
; #L3, (CO4)
[d. Briefly, explain *finger print and characteristic regions’ in FTIR. -
#L2, (CO3)
(¢). Differentiate among thermogravimetric analysis (TGA), differential
thermal analysis (DTA) and differential scanning calorimetry
(DSC)? #L4, (CO5)

2(a). Explain the Imaging and Diffraction modes in TEM. Drawing a
schematic diagram, describe working and principle of transmission
electron microscope (TEM) to study the internal structure of
materials. How HR-TEM provide better results than conventional
TEM? ‘ #L2, L4 (CO4) [6]

[b]. The crystal structure of SrTiOs is cubic with space group, Pm3m and
its lattice constant is 3.0 A. Calculate the expected 20 positions of the

first five peaks in the diffraction pattern, if the X-ray radiation of
MoKa, is used

3[a). Discuss the basic principle and instrumentation of X-ray photo
electron XPS. Write the different characteristics using spin — orbit

1

/2D D 00N QT 9T QD OO

#LS, (CO2) [4] .

coupling analyzed by XPS. What type of ion is used for depth
profiling and why? #L2, L5 (CO3) [6)

[bl. Name various types of optical microscopes (OMs). Explain the

working principle of the Interference-type microscope using a proper

ray diagram. ; #L1, L2 (CO4) [4]

4[a]. List scanning probe microscopy (SPM) techniques. Discuss the

working and principle of scanning tunnelling microscopy (STM).
Why STM cannot characterize non-conductive sample?

‘ 5 ‘ #L1, L2 (CO3) (6]

[b]. Write the process of adheston/ cohesion force measurement by

Atomic Force Microscope (AFM) on a surface using various tip-
cantilever positions. Why i8 contact mode not useful for the
characterization of biologlcal sampies? #L3, (CO4) [4]

5[a). Explain the measurement of sample's heat capacity and its formula
~ in differential scanning calorimetry (DSC). Describe the working
principle and instrumentation of DSC with a proper diagram. Wnite
the physical and Chemical properties analysed by DSC.

' L #L2, L3 (CO5) (8]

[b). Create a TGA thermogram (weight loss vs temperature) for calcium
oxalate monohydrate to make calcium oxide. Discuss various
transition temperatures and weight loss using proper chemicai
reactions. ‘ #L6, (COS3) (4]

9\ s

6. Discuss briefly any FOUR. (2.5%49)

[a]. Magnetic Force Microscopy (MFM) and its application  #1.3, (CO3)
[b]. Evaluation of the structure factor of CsCl

#LS, (COY)
[c]. Bright field optical microscopy (BFOM) A2 (CO4)
[d]. Analysis by Energy Dispersive X-ray (EDX) #L4, (CO2)
{e]l. Raman Spectroscopy (RS) #L2, (CO3)
[f]. Differential Thermal Analysis (DTA) 1.3, (CO3)

~ [g]. Creation of image by secondary electrons (SES) and back scattered
(BSEs) electrons in SEM #L6, (CO4)
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Nov 2025

Section A ‘

Ques1. ‘.‘\) Explain the structure of following on the basis of ~/SEPR theory:
9 8Fs ii) XeOFs

B) Define Bent’s rule and apply it to explain the bond angles in CHF2.

: [5][C01][BTL3 A

[5(CONBTL1]

Ques2. Draw the Walsh.MO diagram of bent XH, molecule.

Ques3. Describe the Spectrophotofneuic method for determination of formation
constant of a metal complex. | {5][C01][BTL2]

Ques4 _Define the mole fraction (®3) of it* complex species ina so\\}ﬁqn and derive

| " the following expression using Average ligand number () for the

mplex (MLn). [5][002][BTL3] .

equilibria of mononuclear O
h its relation with

T = Yool
Ques). Define stoichiometric equi)ibﬁmn constant and estab\iscm eyt
| stepwise equilibrium constant. | [51(CO2) ;

Ques6. A) Discuss the role of masking
titration.
B) Describe the detection of end

metal indicators.



Section B £ A8

Ques7. Explain why designing an anion receptor is more challenging than a cation -
receptor. Discuss the details of anion binding with suitable examples.
[5]{CO3](BTLA]

Ques8, Self-assembly is a thermodynamically controlled process, justify with
suitable examples. Discuss the differences between molecular and

supramolecular self-assembly. [5][CO3)(BTL2]
Ques9. Explain how the ‘Soccer Ball’ receptor shows versatile biﬁding ability for
various types of guests (neutral or ionic). [5][CO4][BTL3]
Ques 10. Explain the followingterms: | SHCO4BTL2]
a) Hydrogen Bonding , | d) Cryptands

b) Calixarenes - e) Template Effect
f) Hydride Sponge ' .

Quesll. Discuss the application of supramolecular chemistry in phase transfer
catalysis and molecular sensing devices. [51{COS][BTLS)

Ques]2. What is supramolecular photochemistry? Explain the functions of a
photoswitchable molecular device. [S1[COSI[BTLA]



b) Amnge the followmgon demning order of stability,

’ [11[003 BL4]
/7/ A /\ +/\OMe |

8) Complete any five of the following reaction:

Ocﬂn‘x

2 e —

Qi
i,.
.

" pagedote
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END SEMESTER EXAMINATION

'MSCH - -103 (sumehmm—ymdnmmmmmm&nmu-)

Time: 3 Houn Max Marks: 50

&

Note: Ammptmquudouuwmryequlmm
Ammptsm:AndsewunhuemAm

Sheet.
SeeﬂonA
shown:

-1a) Which ofthe followmg tdms best describes thepmrofcompomds
enanuomets, diastereomers, br homomers [1] [CO1, BL3]

CHy

Br
: H. c’&"“ " >
-3 CHCH3 CH2CH3 - : _o f&

foll '
b) Asslgn absoluﬁe conﬁgurhﬂontothe o owmscompomm [COI,BL3]

"’cua L,,i

(At chn'al centre)

mmpomtyofmommledhy@s“
i)lsoEmidennfyﬂmem éenter and label “d'w” [2] [CO1, BL2)

._i)



d) Barbmmcac:ddmvmvaAmdannmuomem,wmchmmm

differently with chiral receptors in the hyman body. The R- ‘enantiomer

acts primarily as-a narcotic, while. the ;S-enantiomer functions as an
anticonvulsant. Correlate enmuommAmdBwnhﬂmrrupecuve

© activity. - ’ [2]:[CO1, BLA4]

e) Discuss stability and dnnhty of cis and trans-1,3- dmeﬂxquyclohexane

i } v [2] [COl BL2]

2.a) Statc Cram'’s Rule. How does it explain the formatxon oftwo
pmducls in unequa.l amounts in the following reaction? - .

H,4] [coz BL24,5]

5{ . W

b) How cbeathc Felkin-Ahn model address ﬂlo-mmobjecuons

mocmwxﬂxamsknle?nhm”wmwomdamgmc-
aboved:anmlmeum. '. o [25] [002 BL3]

'.Idl .

|-

. |or
b) HowdoesﬂwC\mm— 2tt principle along witly stereoelectronic
factors justify the c bservatipr Wmm.mmﬁmn

‘ pollnzedhghtinq ium? m lcoz,m-zl

- b) What_is the axial haloketone rule, and how is it applied in

~ stereochemical analysis of ¢yclic ketones? - [2.5](CO2,BL3]
’ efringesice, and how does it rélate 1 optical
acuv:ty?Whattypeofo__,;muobmedfonchnlmlemle
 that does not absorb withinjthe wavelength range being examined?

(. 15, 2-5'5][C02,BL3]‘

4) Denveﬂ:eHmnmettequaudh_E:phmeomveupwuddevmwnh

suitable example. : - 8] [CO4 BL3)
5) a)Dlscussﬂnephyucal ugmﬁcanceofand pando [3][004 BL3]

b)Whydoorthomusandahphahceompmd:mtuhihnhe
straight line relationship?. [2}[CO4, BL3)

G)Dmmumytwoofmefono‘: 'mmetuchons : [S]_[COS;BLZ]

i) a)smwbmmuoo.-cm:mw

uueoopeciﬁ
mmer.Comment : [411C03, BL1]

PageSote
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Firet Semester
M. Se.
END TERM EXAMINATION Nov-Dec -2025
MSCH 105 Physical Chemistry—I

Time: 3 Howrs | Max. Marks: 50
[ Note:  Attempt all Questions in Part A and PartB
Assume suitable missing data, if any
- Part-A

1. Derive wave function (¥)) for 1D simple haxrmonic oscillator.
' [5 Marks] [CO1 L3]

2. a) Demonstrate that the energy ofa parhcle in a 3D box increases
" as the number of nodes in the wavefunction increases, while the

degeneracy of the energy levels i is independent of the number of
nodes. = - . " [BMarks] [COl 14] -

b) The e_igenfunction of the operator (tm—z - xz) is e""’/z. o
' Calculate the correspo'nd_ing eigenvalye '
i : " [2Marks) [co1L3].

Exp]am the five postulatea of Quantum mechanics. ;
[5 Marks] [CO2 L2]

4. a) Deﬁne Hermitian operators What are the properties of
Hermman Operator oL

| o [2 Marks] [CO2 L1]
b) Show that K is Hermitian.  [3Marks] [CO2 1 4]

5. a) The parent compound B—carotene has a maximum absorptnon
of light that occurs at 480 nm to this transition corresponds ton
= 11 to n = 12. The transition of electron in a particle of abox
system. What is the length of the box. [3 Marks] [COl L5]



\ M JERVIS2

6. Accordmg to Virial theorem KE=PE for ground state. Prove
that. {2 Marks][CO1 1.2]

Pm-B

< 2 Conmdenng a lamina in solution parallel to plane electrode.
derive the expression for the thickness of the ionic cloud and
explain the potential change with distance into the solution.
~ [5Marks][CO3 L3]

Explaln Boclms Devanathan and Muller modcl of electrical
: double layer in detall ' 5 Marks][004 12]

‘Find ﬂlc concentratxon of product [Z] in the following

consecutive reaction, .
A X—-Z ' 5 Marks][COS Ls] -

Draw the relaxatlon curve for simple ﬁrst order opposmon

10!
‘reaction, deuvc the rate equation and define relaxation time
' [5 Marks)[CO5 L1 L2 L4}

11. Explam plug ﬂow and derive rate cxprcssxon for ﬁrst order
reaction. -
- | o . [5Marks][CO612)

End—



Ql Deﬁne ma elusify liPida? DhcmM mmimpm
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Q2 Whmn i B@hhvmmrhmbyhkﬁ;m
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l-"'llCO3 12-3]

Q Diacuss;hnfnﬁeofwbohydrminbody Bxpllm'unymcyck
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THIRD SEMESTER MSc, (C!.{EM.)

END TERM EXAMINATION £ Novﬁbec-zozs
MSCH201 (Organic Chemistry -3)

[1] Answer any four of the following. [2.5%4 = 10] [CO» 1] [BTL2&3]
(a) Differentiate between Shaplro and Bamford Stevens Reactions.
(b) Explain Prins type Cyclization with the help of an exmple

(©) Explain Corey Winter reaction with suitable example.

(ﬂ) Explain the reactivity of organecuprates and Grignard xeagents on a,
B unsaturated carbonyl compounds.

(¢) Mention the preparation and uses of Uxhpolung reaction.
[2] Answer the following questions. | [2x5 =10] [CO2] [BTL3]
(2) Show the mechanism arid its application on Wacker reaction.
(b) Explain the synthesis and application of Organo-silyl ethers.
[3] Answer the following questions. T [2x5=10] [CO3] [BTL3].
(a) Explain Swern Oxidation. - |
(b) Explain the role of Thallium Nitrate and Manganese Oxide in
oxidations reactions. | S |
[4] Answer the following questions.  [2X5= 10] [CO3&4) [BTL2&3])
(a) Write the synthesis of lekmson s catalyst. Show its mechamsm for

reduction reactions. Dtscuss its stereochemlcal aspects.
(b) Describe the methods of prepmatlon and one important use, of the -
. following reagents .(any two). '
' (2)9-BBN
(c) NaBH;CN

(b) Disiamyl borane



’

'[5] - Write the missing product(s) or reagents in the following reactions. -é’é— b‘ )(8
[1x10 = 10][CO1-4] [B’I'L3&4]

o ) LIAIH, _')_D'____.

n(:()__?__, bo!l&&-ﬂﬁ—

o . A ’ -
OuN 2-Propanol fiyPCC

o A o . ) .
oTt 8'mol % Pd;(dba)s
SR AN e

NHAc
/\/\/'<( + Q BH . 3 ma % Rh(PPhs)sCl
s s o o » ‘ —>
( Ome OPMB ' RT, Hz02, NaOH
4 | e
Faidl o’
) HO? H —
| ~H Ph } |
. .\Nl \N_
-
| Pd(PPha);C}
X g + H-C=C-SiMe, e



4 | o ‘Roll No. ... -
202 |
e gy Third Semester .
| M.Se. o .
| TERM EXAMINATION Nov/Dec-202
END MSCH 203 Physieal Chemim-m . .
Time: 3 Hours o - . Max. Marks: 50

* [Note: Attempt all Questions

| Assume suitable missing da .;lfany, :

. . [5marks] [CO2L2]

2. Assume that the carbon monoxide molecule is a rigid rotor with -
Te = 1.128 x 10719 m, Find the rotational enetgy (in Joule) for J = 0
and J = 1 and the wavelength of the: transition between the two
levels. .~ T [5 marks] [CO5 L4]

3. The intensity of a transitidn is proportional, to a first approximation,

to the population of the """Ohgmatmg-_ energy level. For a diatomic

constants which are,. Mﬂebﬁve’ly, two or three times
single bond. [S marks] [CO3)[CO5 .

<
y
bonds on the assumption that double au triple bonds have force $

5. Explain why the overtont of 3 particular  vibrational band of an |
-anharmonic oscillator will not be f und at exactly 2, 3, 4, times
the fréquency of the fondamental. -~ g marks] [CO3'L3]




Part B :

-(a)Wnte ‘the relation .between oscxlmm mength and mo e
~extinction coefficient: (s), “also’ give the: phyued mgg)ﬁudce of‘:x
oscillator strength value f >x‘lorf <1 [imll'h] {CO3L2). -

:(b) State Koopmsdwown omarks) [C03 ) 7 | T
7 'Using, Hiickel' Molecular Orbml (HMO) theory, denve the
e:q)téssnons for the xsmolecular orbital-energies and eoeﬁmmtn for .

.‘\

1,3-butadiene (C«He).: Draw' :the ‘gorrespol . energy’ Tevel:

diaglhm, indicate -the “bonding:::an anﬁbondmgo&im\s, “and’

-cal‘ S&mtotal.u-elecu’onenetgygf&emﬁleq\lle W
[4 mlrkl] (C04 LS]

Or o
Denve the. selecuon mlafor the. mt‘ n"‘, and xo* tmnsmons
of formaldehydqand d:snngmshbemeen ‘nx* andax®: transitions?
4 mnrh] [(203 I.A]
8 Denve the Swm—Volma' equanon :

| LA A—=l+—5—[Q]=1+1:k [Q]

Sy Whaemthe hfeumcofthcexcnwd state=(kf+ka 1. mdlqmdhm, :
rspecuvely, the: ﬁrst-ordet rate. constapys for fluorescence. andinternal
conversion, and: kg is ;the second-order wate: constant for quenchmg

Explmthe s1gmﬁeance of the three ratg constan
: 4 Mal’kl] [C03 L3]

9. Satc1h 1 £ M
| (a) epuncxp e o ossbmqﬁpecmawp ks]«[COS Lll

.;(b} A - 14 4. ch y-ray has an: energy Of - 14.4:%10% V. .
. -Calculate.thc Dopplenrelocxty cor;qspondm81o an’ enagyfshlﬁ of
10"%eV. ' T [ marks{CO314]
() In: aMossban;r spectru!nof Fe‘**(hxgh spm)pndFe‘* (low-spm),
whxchhas the ,quadrupn esphmngmdwhy? 4
@ 'I'he ground and excnednuclw staxes of Fe havespm I,

' %andle respecuvely "How many transitions ~are poes'b\s o

. betweenthanm ‘amagpeticfield? [} § mnuucosm
10 ConslderanABspmfystcmmdeoftwoeonpledspm-%nnd ei A

scalnrcouphngj(a’)Wntzdown N
and, B (dxﬁ'ermtchcnmalshxﬁs.

uantum Hamiltonian (isotropio scalar coupling) in
uﬂ;elt;lmd setupmmmxsntheproductbam I aa) |aB).\ Bay.\

-

mhmgmthe{\ aﬂ).\ﬂa)}m) X

phvm-\nonﬁm ‘ \1-&\\00‘12\
- (b) For a cubic crystal of:htﬁceeculﬂasml , X-rays of

refl {2 marks} }{COA 14}
(c) Compere X Ray method with €lectron and neutron diffraction
. pmarks(CO4LY)
o Em—
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m Semester
M.Sc. |
SEN[ES
TER E::AMINATION November 2025

acker oxidation catalytic cycle with mechanism and
and disadvantaggs in detail. - - '
fcol,Lys
Monsanto process for the synthesis of acetic acid and
réaction condition and overall ‘Teaction mechanism.

' o | . [CO2,12)5
- Question 4. In the given pair of cdtnplem pi_(;k out the complex having lower |
) TRy CO stretching frequency in its infrared spectrum. Rationalise your choice. | |

_ (&) Mo(CO), or Mo(CO)sPPs, (b) Fe(CO)s orFe(COMBr. ~ -

_ | [CO3,L3)5
' WhatmNHC HM?Disc\ssthebdnmngindaanwnmmme
Vo | T [CO4,13)
examples. | 4,

9

7

Pagelof2



6. Which
5 . 70!vem‘

“ ocona»manunuumwmunqummn

-mﬁfeﬁﬂhﬁn'mﬁ“wnmwm‘

(COA4, LA)S

% :
,it M 7“”“"‘“*ﬂﬁﬂmofnnmwmuvsm“m

mmummnmnmmymm

r i plexes with the metal in the | 3 phenyl group
¥ ! 4 : , ow oxidation state but having a P\
. E to the carbene carbon are also classified as Fischer type. Why? Justify
p N LR g answer : [COA4, 1415
7 - . M tion 8. The complex (PPh3);Rh-Me is cleaved by Ds and forms methane
", (PPhs);RhD{PPh,CeHuD). Suggest a suitable mechanism for the reaction.
u"‘ : N\:::OI 9 Write the catalytic cycle for cyclotrimerisation of wetylene using
- . planar Ni(dppe) (C;Ha), as the active catalyst. The reaction involves
. E w Jigand additions, reductive elimination, migratory insertion and oxidative
- ' ling (not in this order). If dppe is replaced by dpme will it make any

[CO3,L2]5 -

i " ijﬁﬂlﬂﬂg&?

uestion 10. Explain ligand substitution reaction in organometallic compounds

i 1] i by A&ﬂd discuss the factor aﬁecﬁng the reaction rate. - [CO3, 1215
“Th~ v estion 11. Photolysis of [n’-CpFe(CO),], at -78°C results in the loss _of. a
J hfl!?*iiﬂg“@’8”zmdﬁmmmmmofmxh@lummmhgphmwthwmsaimgh
~ arbonyl band at 1785 cm™ and containing 14.7% oxygen by mass. Suggest a.
. i Nucture for the product. A ' [CO4,1515
ii'«x..__‘r\ " . - o . . . .

Page20f2
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ITT SEMESTER

MSc Chemistry
END TERM EXAMINATION

Course Code: MSCH207b
Course Title: Inorganic Reaction Mechanisms and Bioinorgganic Chemistry

Time: 03:00 Hours

Resll No... ... ...
Nov 20258

Max. Marks: 50
B‘Iote: Attempt any 5 questions from each section. Attempt one section at a nm;\

Section A

Quesli. Explain the key differences between the associative (SN2) and dissociative
(SN,) mechanisms in coordination complexes. [5HCO1}{BTL2,4]

Ques2. Differentiate between thermodynamic and kinetic stability of metal
complexes with the help of suitable examples. [S][CO1][BTLA4]

Ques3. Discuss the mechanism of the following readtion and speculate why the rate
of electron transfer is slow (Kn =4.0 L mol™ s™). [5](CO3][BTL3]

[Fe(H20)]** + [*Fe(Hz20)]** — [Fe(H20)]"" + [*Fe(H20)e}**

| Ques4. How will you synthesize cis— and trans—{[Pt(Cl2(NH3}(INO2)]~ ?
(5](CO2)[BTL3,6]

Ques5. What are complementary and non-complementary electron transfer
reactions? Explain with example _ [S][CO3][BTL2]

Quesé. Describe the theories of Trans Effect. How will you distinguish betweer
cis— and trans—isomers of [Pt X2Az] type complexes? [5)(CO2)[BTL2,4



B ————————

Section B % U\ (o 9
Ques7. What are the toxic effects of lead? Give reasons for its toxicity. How can it
be treated? [5][CO4][BTL2]
Ques8. Discuss the binding of Oz to hemoglobin highlighting the structural changes
accompanying it. | (5][CO6][BTL2,4]
Ques9. Describe the chemistry involved in chelation therapy by anticancer
platinum complexes. [5][CO4][BTL2,4]
‘QuesI0. Explain the functioning and mechanism of action of the enzyme
Carboxypeptidase A? [5][CO5)[BTL2]
Quesl1. Briefly discuss the role of Calcium in living cells? How is it transported
and regulated in human body? [5][CO6][BTL2,3]
Ques12. Write short note on: | [S][COs5,6][BTL1,2]
a) Biological nitrogen fixation.

b) Biomineralization of iron



)

, m‘a,n.-'.:u

END 'rm EXAMINATION “Nov-2025
: COURSE CODE: MSCH207¢ '

eouase TITLE: Organlc Synthesls and Heterocyclic Chemistry

nmeanm_ ,'.'_Max.Marks:so _

- Course A"

Ql ‘Write the retmsynthens and syntheels of any ﬁve target molecules

[5%5 =25, C01,2, BT-2&6]

Ol | )> - Hef)tan-2,6-dione
- " HOOC : ©
. (a) ()

: 2-Methyl-2-propanol_
: ‘ PhH,CH,C - ' '
Course B o

Q2 Give one synthws and oné cycloaddmon reaction of thiepine.

[3,C04, BT-1&3]

Q- How a - halo - carbonyl tompomds react w:th 1 3-d|carbonyl
- oompomds to give furans? Wnte neecuon and meehamsm involved.

Or

Discuss one synthetic methods for each 3- and 4-ir_nembemed N-
heterocyclic compounds. . - [4,C04, BT-5)

© (@) PANH-N=GC 22k Gi) Indole

Q4 Write and discuss the Skranp synthesis of quinoline with
mechanism. [5, CO3; BT-1&3]

Q5. Write short note on pteridine including two types of synthesis and
one reaction. _ [5, CO4, BT-1&3]

Q6  Answer the following! [8x1, CO3,4, BT-2-5]

CHCH3 ZnCh PhCOONO,

cH.  I70°C

‘ - ‘ @ hv
(ii) Isoquinoline ——-—:;"NN:Z - W) % (ii) heat

() CHiCECC=CCH; 4o (V) Pymole —gp—

HpSO,

(vii) CH;COCH;COCH; --Ni*;‘m. (viii) Imidazole ———"—=

o~ )
\ =)
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END SEMESTER EXAMINATION MSe
THIRD SEMESTER Novemnber 2038

MSCH207d: Solid State Synthesis

[Time: 3 Hours] [Max . Marks: 50]

Instructions: All Questions are compulsory |
Neat diagrams must be drawn wherever mecessary.

Anmndnblgdday'my. ,

Qle) Howoneoaneaﬂy out the syhthuis ofLixSOJUS;tngsoﬁdm
approach. What are the major issues encountered  during the
;ynthwis?'How can they be overcome? Write the down the chemical

~ reactions involved during synthesis : r
b) Explain _hydrothermal” method used for synthesis of solid-state
table examples.’ @MM the advantages of solid-

materials using suitat

state reactions over solution phase. Cco1,L1,1L2,1L4 (10 marks)
Q2a) Differentiate between ferromagnetism and anti-ferromagnetism. |
Draw hysteresis loop and explain. - . S

. b) State Bragg’s Law. What is the §igniﬁcance of Kal and Ko2 lines.
“:n PXRD? When'a certain crystal was. studied by the Bragg technique

- Qo marks) . | | |
' Q3a) Define phaseu-anS1 jon. Discuss in detaﬂiﬁabod the Buerger’s

and thermodynamic classification of phase transitions. .

b) Discuss the kinetics of phase transitions in solids CO3 L1, 12 (10

. marks) - - 4
] Pagel




| Y65" 5~
Q4 a) Deﬁne p-n junction. Give principle. and workmg of p-n
junction. .
b) Highlight in detml the salient features of BCS theory of
superconducti vity : . CO4L1,L3(10 marlu)

" Q5a) Explain band theory as a ﬁmctlon of application of quantum
theory. Calculate the value of spin only magnetic moment for FeO,
NiO : - - | '

b) Write a short note on
) Meissner Effect -

i) Superconductivity . CO4L1,L5 (10 marks)



: \4‘6 % | Rollmo......ccceuen : }'
03. | ATION - ¥ Nov'/ Dec. 2025

2. Explain . ‘
EXp 'how]anguage skills can help in profwsxonal commun:atmn

| | o) BTL2
3. Write short notes on:
iii) Interview Skills : '
W) Gl'Ollp Dlscussmns for profws‘ional eompetencc | CO(2) BTL

1
4. Examine the role of correct prom’mciaﬁonat the vgdrkplace- CO (4) BTL 4

5. ‘Write an ssay on any one of the followmg

L

i

a) Language proﬁclency for usmg.new-ag-e tools | - co (3) BTL 3.

" b) Religion vs Spmtuahty

. -
_—._-—._——---___"-."“'"
.

. e —
.
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XA
MScCG 19 M INATION (Nov. 2025)

Time: 03 Hoy * Introduction to GIS

rence betWeen M . . )
(CRS). ap Projection and Coordinate

Reference System

g) Explain the signifi
can L :
example of a datum u::doii]?;‘;;‘;n transformation in GIS. Give on¢

~h)Ar ‘
) of fslg?;e(}azia;lset has a cell size of 25 m * 25 m. Calcula‘te the area |
e tot Sq. meters.), If an AOI covers 1250 pixels, compute

e total ground area in hectares.

Questio.n 2) A DEM dataset contains the following elevations(m) with a
3 * 3 window: (5 marks)

120 140 |160
150 180 |210
190 220 |250

a) Reclassify the DEM into 3 categories:

e Class 1: <150m
e (Class 2: 150-200m
e Class 3:>200m



78 UL

in each class-
‘vels in €ac
b) Count the number of pixels
“ount the

amples and applications:
following With €X
: - in the fo
Question 3) Explain
(5 marks)

(M
A ary spatlal . atlal da
d) Primary vs Second in improving SPp es
© Rol Ao o I o] databas
portan

(S marks)
. 0.

t?
. e s hould be the ma
l?)) I‘tyfbat i';,““" glggg °£§£§‘Ze is 3.9 km, What s p
e _
ance? ; = X meters form.
Xpress lcm= .
. el to create a geospatia] ap

Question 5) Describe in detaj] the workflow
mode] for assess

alysis
ing urban expansion using GIS. (10 marks)
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* Data acquisition (Satellite + Vector + Field)
. Georeferencing and projection selection
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