
Roll No. 
Total No. of Questions: 11 

Time :3 Hrs. 

1. 

2 

INSTRUCTIONS TO CANDIDATES: 

3 

1. Write briefly : 

ANIMAL TISSUE CULTURE 

Subject Code : MBT-311 
M.Code:76733 

Date of Examination:24-05-2023 

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

SECTION-B contains SEVEN questions carrying SIX marks each and students have to 

attempt any FIVE questions. 

a) Warm trypsinization 

SECTION-C contains THREE questions carrying TEN marks each and students have to 

attempt any TWO questions. 

b) Ccll synchronization 

c) Membrane filtration 

M.Sc. (BT) (Sem-3) 

d) In-situ hybridization 

) Cell banking 

e) Anchorage dependent cells 

) Viability mncasurcment 

h) HAT select ion 

1|Eti* 

Total No. of Pages : 02 

i) Cell line immortalization 

) Serum free media 

Max. Marks :70 

SECTION-A 

Coied ege 

2. What are the various requirements to set-up a primary culture? 

3. Write down about role of serum in animal tissue culture media. 

4. How would you sterilize media in animal tissue culture? 

SECTION-B 

5. Discuss about role of enzymes in cell separation. 

6. 

7. What is flow cytometry? Give principle and applications. 

10. 

Write a note on cell line designation. 

8. Explain various applications of monoclonal antibodies. 

2| 

SECTION-C 

Enlist some industrial products of animal cell culture. AIso add a note on continuous 

culture ofanimal cell. 

Give an account of cryopreservation of cell lines. 

What are the components of animal tissue culture media? Give detail. 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 

page of Answer Sheet will lead to UMC against the Student. 

Juy2o23 



SECTION-B 

Total 

No. 
of 

Pages 
: 
02 

Roll No. 

Discuss 

the 

need 
of 

IPR 

and 
its 

management. 

2 

Total 

No. 
of 

Questions: 
11 

What 
is 

knowledge 

management 

database 

3. 

M.Sc (Biotechnology) (Sem-3) 

IPR, 

GOOD 

LAB 

PRACTICES 

AND 

BIOETHICs 

Subject 

Code 
: 

MBT-304 

M.Code:76731 

Discuss 
the 

concepts 
of 

folklore 
and 

traditional 

knowledge? 

4 

Date 
of 

Examination : 

02-01-23 

Why 
is 

maintenance 
of 
lab 

record 

book 

necessary? 

How 
is 

radiation 

safety 

maintained 
in 

the lab? 

5 

Max. 

Marks 
: 
70 

Time : 
3 

Hrs. 

What 
is 

the 

international 

standards 
of 

bioethics 

and 

discuss 

the 

ethical 

issues 
of 

patenting? 

INSTRUCTIONs TO CANDIDATES: 

6. 

SECTION-A 
is 

GOMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

1. 

What 
are 
the 

condition 
and 

procedures of 

registration? 

2. 

7. 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SIX, 

marks 

each 

and 

students 

have 
to 

attempt 
any 

TWo 

auectteayg TeN 

marks 

each 

and 

students 

have 
to 

attempt 
any 

FIVE 

questions. 

SECTION-C contains THREE 

What 
are 
the 

various 

levels 
of 

contamination 
and 

how 
can 

they 
be 

eradicated? 

3. 

8. 

SECTION-A 

SECTION-C 

Discuss 
in 

detail 
the 

TRIPS 

agreement 
and 
the 

amendments 

made 
in 

Indian 

Patent 
Law 

after 

India 

became 
the 

member 
of 

TRIPS. 

Write briefly : 

1. 

9. 

a. 

What 
is 

Tangible 
and 

Intangible 

property? 

Discuss 
in 

detail 
the 

GLPs 
in 
a 

Biotechnology 

Laboratory 

including 

handling 
of 

glassware, 

chemicals 
and 

biological 

material. 

{0. 

b. 

What 
is 

Non-obviousness 
and 
its 

importance? 

11. 

Discuss 
the 

bioethical 

issues 

arising 
out 
of 

Neem 
and 

Haldi 

cases. 

c. 

What 
is 

Utility 

Patent? 

d. 

What 
is 

Patent 

search? 

What are GMOs? 

e. 

What is TKDL? 

f. 
g 

How 

many 

safety 

levels 

exist? 

NOTE : 

Disclosure of 

Identity 
by 

writing 

Mobile 
No. 
or 

Making of 

passing 

request on 
any 

page 
of 

Answer 

Sheet 
will 
lead 
to 

UMC 

against 
the 

Student. 

h. 

Mention 
the 

paradigms of 

Bioethics. 

i. 

Why 
is 

chemical 

inventory 

required in a 

laboratory? 

Difference 

between 

biocthics 
and 

biopiracy. 

M-7573. 

53-277 

1| M-767:1 

D4c-20)2 

of 

IPR? 

Mention 
the 

various 

databases 
for 

patent search. 



SECTION 

Discuss 
the 

need 
of 
PR 
and 
its 

management. 

Total 
No. 
of 

Pages : 
02 

2. 

What 
is 

knowledge 

management 

database a 

patent scarch. 

3. 

-tions: 11 

M.Sc (Biotechnology) (Sem-3) 

G0OD 

LAB 

PRACTICES 
AND 

BIOETHICS 

Subject 

Code : 

MBT-304 

Discuss 
the 

concepts 
of 

folklore 
and 

traditiona 

4. 

M.Code:76731 

Date 
of 

Examination : 

02-01-23 

Why is 

maintenance 
of 
lab 

record 

book 

neces 

the lab? 

5. 

Max. 

Marks : 
70 

What 
is 

the 

international 

standards 
of 

bioe 

patenting? 

6. 

is 

GOMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

TO CANDIDATES: 

What 
are 
the 

condition 
and 

procedures 
of 

regist 

contains 

SEVEN 

questions 

carrying 

SIX, 

marks 

each 
and 

students 

empt 

any 

FIVE 

questions. 

7. 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

tempt 
any 

TWO 

questions. 

What 
are 
the 

various 

levels 
of 

contamination 
anc 

8. 

SECTION-A 

SECTION-C 

oriefly : 

Discuss 
in 

detail 

the 

TRIPS 

agreement 

and 
the 
a 

after 

India 

became 
the 

member 
of 

TRIPS. 

9. 

hat 
is 

Tangible 
and 

Intangible 

property? 

That 
is 

Non-obviousness 
and 
its 

importance? 

10. 

Discuss 
in 

detail 

the 

GLPs 

in 
a 

Biotechnolog 

glassware, 

chemicals 

and 

biological 

material. 

What 
is 

Utility 

Patent? 

11. 

Discuss 
the 

bioethical 

issues 

arising 

out 
of 

Neem 
an 

What 
is 

Patent 

search? 

What are GMOs? What is TKDL? 

g 

How 

many 

safety 

levels 

exist? 

h. 

Mention 
the 

paradigms 
of 

Bioethics. 

i. 

Why is 

chemical 

inventory 

required 
in a 

laboratory? 

eNOTE : 

Disclosure 
of 

Identity 
by 

writing 

Mobile 
No. 
0 

page 
of 

Answer 

Sheet 

will 

lead 
to 
U 

j. 

Difference 

between 

bioethics 

and 

biopiracy. 

M-7579 

harme 

(532-277 

-76731 

D4-2o22 



otal 

Describe 

the 

ctivity 

and 

applications 
o 

tolowing 

tools 
of 

geneiic 

engneering 

a) Alkaline phosphatase 

b) Polynucleotidyi Kinase. 

(Sem.-3) 

GENETIC ENGINEERING 

Subject 

Code 
: 

MBT301 

Date 

of 

Examination: 

12-12-2022 

M.Code : 76728 

M.Sc (BT) 

Discuss 

the 

utility 
of 

Restriction 

Enzymes 
as 

tools 
in 

genetic 

engineering. 

3. 

Max. 

Marks 
: 

70 

Time :3 Hrs. 

Describe 

Plasmid 

Vectors 
for 

cloning 
in 

E.coli. 

4. 

INSTRUCTIONS 

TO 

CANDIDATES 
: 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

SECTION-A 

1. 

each. 

Briely 

describe 
two 

methods 
of 

trans 

foming 

yeast 

cells. 

5. 

Wite 

preparation 
of 

radioactively 

labelled 

probes 
for 

hybridization. 

2. 

6 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SIX 

marks 

each 

and 

students 

have 
to 

atte 

mpt 

any 

FVE 

questio 
ns. 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 

any 

TWO 

questions. 

3. 

What 
are 
the 

risk 

factors 

involved 
in 

working 

with 

recombinant 

microbes. 

7 

Describe 

two 

animal 

virus 

derived 

vectors. 

SECTION-A 

Write briefly : 

l. 

SECTION-C 

a. 

Representative 

diagram 
of 

M13mp 

vector. 

Describe 

the 

construction 
of 

Genomic 

library. 

How 
can 

gene 
of 

interest 
be 

isolated 

from 

such a library? 

9. 

b. 

What 

are 

Linkers 

and 

their 

uses? 

Describe 

the 

technique 
of 

PCR. 

What 

are 

various 

types 
of 
the 

PCR 

methodologies 

and 

their 

uses 
in 

genetic 

engincering? 

10. 

C. 

What 
is 
a 

Biolistic 

Gun? 

d. Write 

a) 

What 

are 
the 

strategies 

adopted 
to 

maximize 

gene 

cxpression 
in 
a 

genetic 

engincering 

protocol? 

e. 

What 
are 

characteristics 
of 

Golden 

Rice? 

b) 

Write 
the 

principle 
and 

applications 

ofgene 

silencing 

using 

siRNA. 

f. 

What 
is 

His-Tag 

and 
its 

utility 
in 

protein 

purification? 

g. 

What 

are 

thermostable 

polymerase? 

h. 

Explain 
the 

term 

Gene 

Therapy. 

i. 

Metho 

dology 
of 

Southern 

Blotting. 

NOTE: 

Disclosure 
of 

Identity 
by 

writing 

Mobile 

No. 
or 

Making 
of 

passing 

request 
on 
any 

page 

ofAnswer 

Sheet 

will 

lead 
to 

UMC 

against 
the 

Student. 

i. 

What 
is 

Phage 

(S3S)-106 

2| M-767:8 

(S38)-1O6 

1| M-77 

D4c2o22 

salient 

features 
of 

primers 

used 
for 

PCR. 

display? 



SZCnoN 

Total 

No. 

of 

Pages 
: 
02 

Total 

No. 
of 

Questions 
: 
11 Roll No. CIIi 

Write a 

note 
on 

Corelation. 

2. 

What 
do 

you 

mean 
by 

Normal 

diatribution ? 

3 

M.Sc. 

(Blotechnology) 

(2018 

Batch) 

(Sem.-3) 

BIOSTATISTICs 

Subject Code : 

The 

number 
of 

defects 
per 

unit 
in 

sample 
of 

330 

units 
of 

manufactured 

product 

was 

found as fbllows: 

4 

M.Code :76729 

Date 
of 

Examination 
: 

14-12-22 

Max. 

Marks : 
70 

Time:3 Hrs. 

0 

92 

214 

Ne of Defects No of Units 

INSTRUCTIONS TO CANDIDATES: 

Fit 
a 

poision 

distribution 
io 
the 
data 

(Given 

e24 

0.647) 

SECTION-A 
ls 

COMPULSORY 

conslsting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

1. 

Calculate 

Mean, 

Median 
and 

Mode 
by 

taking 

your 

own 

data. 

2. 

5. 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SDK 

marks 

sach 

and 

students 

have 
to 

attempt 

any 

FNE 

questions. 

SECTION-C 

contains 

THREE 

questlons 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 

any 

TWO 

questlons. 

3. 

Explain 

Test 

importance 
in 

biostatistics. 

Write 
the 

various 

formulac 
br 

standard 

6. 

SECTION-A 

In 
an 

anti 

malarial 

campaign 

particular 

city, 

quinine 

was 

given 
o 

some 

pcople. 

Discuss 

the 

usefuness 

ofquinine 

checking 

malaria 
by 

using 
chi 

square 
test 

7 

Write briefly : 

2216 2256 

792 

220 

752 

80 

20 60 

a) Define biostatistics. 

Observed: Expected: 

(Table 

vaue 
is 

3.84) 

b) 

Defne 

mode 

with 

example. 

Write 
s 

note 
on 

graphical 

presentation. 

8. 

c) 

What 
do 

you 

mean 
by 

degrees 
of 

frcedom? 

SECTION-C 

d) Definc precision 

Discuss 
in 

detail 

Chi 

square 

test 

and 

randomised 

block 

design 

9. 

e) 
A 

book 

contains 

100 

pages. 
If 

you 

open 

book 

randomly, 

what 
is 

the 

probability 

that 

you 

will 
get 

page 

number 

90? 

10. 

Perform 

one 

way 

Analysis 
of 

variance 
for 
the 

given 

following 

data 

Fees(2, 
6) 
is 

5.14. 

f) Define distribution 

A B TC 

54a 

6 5 

g) 

Give 

cxample 

for 

non-parametric 

tests 

7 

73 5] 

h) Define rank 

11. 

Write a 
note 
on 
any 
two : a) 

Design 

ofexpefiments 
b) 

Probability 
c) 

i) Definc 

page ofAnswer 

i)) 

Wite 
the 

formnulac 
for 

Kari 

Pearson 

coefficient 
of 

correlation. 

(S33)-355 

2| M-76T9 

(S38)-353 

1| M-76729 

.04c-2oL2 

MBT-302 

deviation 

used 
in 

Test. 

correlation 

Regression. 

variance 

Sheet 
will 

lead 
to 

UMC 

against 
the 

Student. 

NOTE: 

Disclosure 
of 

Identity 
by 

writing 

Mobik 
No. 
or 

Making 
of 

passing 

request 
on 
any 



SRCTION-B 

2. 

Dctinc 

the 

torms: 

Primary 

ccll 

culturc, 

Seeding, 

Fecding, 

Plating 

cffciency, 

Rich 

medium, 

Cloning of cells. 

Total 

No. 
of 

Pages: 

02 

Roll No. I 

3. 

How 
to 

make 

serum 

free 

medium 
so 

that it 

can 

replace 

serum? 

Total 

No. 
of 

Questions: 
11 

4. 

Deseribe 
the 

layout 
of 
the 

tissue 

culture 
lab. 

5. 

Give 
the 

various 
cell 

separation 

techniques. 

(Sem, 
-3) 

ANIMAL 

6. 
In 
situ 

bybridization 

technique 
and 

significance. 

M Code: 76733 

Date 
of 

Examination: 

16-12-2022 

7. 

Give 
an 

account 
of 

flow 

cytometer. 

Max. Marks: 70 

Tlme: 3 Hrs. 

8. 

What 
are 

cell 

banks 
and 

how 
to 

transport a 

cell 
line 

from 
cell 

bank? 

SECTION-A is 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

SECTION-B 

contalns 

SEVEN 

qUestions 

carrying 
SIX 

marks 

each 

and 

students 

have 
to 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 
any 

FIVE 

questions. 

attempt 

any 

TWNO 

questlons. INSTRUCTIONS TO CANDIDATES: 

1. 

SECTION-C 

2 

9. 

Which 

methods 
are 

used 
to 

check 
the 

viability 
and 

growth of 

cells? 

10. 

How 
to 

characterize a 

cell 

line? 

11.Describo 
the 

role 
of 

cell 

culture in 

raising 

medical 

products. 

SECTION-A 

1. 

Give 
a 

brief 

acoount 
of 

the 

following 

a) Oran culture 

b) 

What 
are 
the 

adventages 
of 

cell 

culture 

over 
use 
of 

animals? 

c) 

How 
to 

identify 
the 

contamination 
with 

mycoplasma? 

d) Suspension culture 

e) 

Wach 

propcertics of 

glass 

make it 
a 

suitable 

material 
for 

substratum or 

vessel 

material? 

Ealnt 
the 

physicai 

factors 
that 

ncod 
to 
be 

ontrolled 
for 

culturc. 

Ia 

ybridoma 

iectno 
ogy 
the 

how 
the 

cloning is 

carricd 
out 
to 
get 
the 

desired 

clones? 

NOTE: 

Disclosure of 

ldentity 
by 

writing 

Mebile 
No. 
or 

Markiag 
of 

passing 

request 
on 
any 

paper 
of 

Answer 

Sheet 
wiln 
lead 
to 

UMC 

against 
the 

Student 

9 

Dedteret 
iat 
ion 

D Calagetae tratret 

S-528 

M-70733 

S-626 

TISSUE 

CULTURE 

Subject 

Code: 

MBT 
311 

*M.Sc. (BT) 



Rol No. ITIIL 
Total No. of Questions : 11 

Time : 3 Hrs. 

1. 
INSTRUCTIONS TO CANDIDAT�S : 

2. 

3. 

each. 

M.Sc. (BT) (Sem.-3) 
CLINICAL RESEARCH 
Subject Code : MBT-313 

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

Ql. 

D±te of Examination : 21-12-22 

Wite briefly : 

SECTION-B contalns SEVEN questlons carrying six marks each and students 
have to attempt any FIVE questions. 
SECTION-C contains THREE quastlons carrying TEN marks each and students 
have to attempt any TWO quostions. 

a)' Define phase IV clinical trials. 

b) Define Clinical Practice. 

SECTION-A 

c) Defne Intellectual Property Rights. 

d) Name major ethical issues in conduct of clinical trials. 

Total No. f Pages : 02 

e) Bnlist various phases of clinical trials and their significance. 

f) Define Placebo. How does it act? 

g) Define Investigator's Brochure. 

h) Define protocol and protocol deviations 

1| M-76735 

i) Briefly describe the composition of IEC 

Max. Marks : 70 

i) Define Good Clinical Practice. 

(s38)-1014 

2. 

3 

4 

J4-2022 

S. 

6 

7. 

9. 

8. 

Describe the objecttves and signifcance of various phases of elinical tras. 

Different iate between clinical rescarch and clinical practice. 

SECTIoN-B 

Describe the composition and functiora of lRB. 

Briefly describe the CDSCo guidelines for good clinical practice 

21 MI.76795 

Briefly describe the methods fot post mirketing surveillancè. 

Briefly describe the design of clinical trial protocoL 

10. Write short note on the following: 

Briefly describe the history of clinical research 

Describe in detail the national perspective of clinical trias in India. 

a) Clhnical Trial Market 

b) Career in Clinical Ressearch 

SECTION-C 

11. Briefly describe the structure ofISH and principles of ICH GCP. 

NOTE : Disclosure of Identity by writing Mobile No. or Makingg of passing request on any 

page of Answer t will lead to UMC agatnst the Student. 

(s38)-1U14 

M.Code : 76735 



SECTION-B 

Describe 
the 

objcctives 
and 

significance 
of 

various 

phases 
of 

clinical 

trials. 

Total 

No. 
of 

Pages : 

02 

2. 

Roll No. 
Total 

No, 
of 

Questions : 
11 

Differentiate 

between 

clinical 

research 
and 

clinical 

practice. 

3. 

Describe 
the 

composition 
and 

functions 
of 

IRB. 

4 

M.Sc. (BT) (Sem.-3) 
CLINICAL RESEARCH Subject Code: MBT-313 

M.Code:76735 

Briefly 

describe 
the 

CDSCO 

5 

Date 
of 

Examination: 

21-12-22 

Max. 

Marks : 

70 

Time : 
3 

Hrs. 

6 

INSTRUCTIONS 
TO 

CANDIDAT�S : 

Briefly 

describe 
the 

design 

ofclinical 

trial 

protocol. 

7. 

SECTION-A 
Is 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

1. 

Briefly 

describe 
the 

history 
of 

clinical 

research. 

2. 

8 

SECTION-B 

contalns 

SEVEN 

questlons 

carrying 

SIx 

marks 

each 

and 

studonts 

have 
to 

attempt 

any 

FIVE 

questions. 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 

any 

TWO 

questlons. 

3. 

SECTION-C 

SECTION-A 

Describe 
in 

detail 
the 

national 

perspective 
of 

clinical 

trials 
in 

India. 

9. 

Write briefly : 

Q1. 

Write 

short 

note 

on 

the 

following: 

10. 

a) 

Define 

phase 
IV 

clinical 

trials. 

a) 

Clinical 

Trial 

Market 

b) 

Define 

Clinical 

Practice. 

b) 

Career 
in 

Clinical 

Research 

c) 

Define 

Intellectual 

Property 

Rights. 

11. 

Briefly 

describe 
the 

structure 
of 

ISH 

and 

principles 
of 

ICH 

GCP. 

d) 

Name 

major 

cthical 

issues 
in 

conduct 
of 

e) 

Enlist 

various 

phases 
of 

clinical 

trials 

and 

their 

significance. 

f) 

Define 

Placebo. 

How 

does 
it 

act? 

g) 

Define 

Investigator's 

Brochure. 

h) 

Define 

protocol 

and 

protocol 

deviations 

i) 

Briefly 

describe 
the 

composition 
of 

IEC 

i) 

Definc 

Good 

Clinical 

Practicc. 

NOTE : 

Disclosure 
of 

Identity 
by 

writing 

Mobile 

No. 
or 

Making 

guidelines 
for 

good 

clinical 

practice 

Briefly describe the 

methods'fot post'marketing surveillance. 

clinical trials. 



SECTION-B 

Explain 
the 

method 
of 

least 

squarc 
to 

obtain 
the 
line 
of 

regression 
of 
Y 
on 
X. 

Total 

No. 
of 

Pages : 
03 

2 

a) 
A 

flower 
of 

uenotype 
Bb 
is 

self-fertilized 
and 

produces 
100 

seeds. 

What 
is 
the 

probability 
that 
at 

lcast 
60 
of 
the 

seeds 
arc 
of 

genotypc 
Bb? 

Roll No. 

3 

(Sem.-3) 

M.Sc 

(Biotechnology) 
(2018 

Batch) BIOSTATISTICS 

Total 

No. 
of 

Questions : 
11 

b) 

Contrast 

binomial 
and 

poisson 

distribution. 

Subject Code: MBT-302 

M.Code: 767 29 

Calculate 

median 
and 

mode 

from 
the 

data 

given 

below 

Max. 

Marks : 

70 

4. 

Time:3 Hrs. 

80 

70 

60 

50 

40 

30 

200 

20 

128 

10 

INSTRUCTIONS 
TO 

CANDIDATES : 

87 

76 

54 

45 

24 

Marks below 
No. of students 

SECTION-A is 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

An 

antimalarial 
drug 
was 

given 
to 

1500 

men, 
and 
15 

individuals 

showed 
an 

anaphy 

lactic 

Analyse 

these 

data 
to 

determine 

whether 
an 

association 

exists 

between 
sex 
and 
an 

allergic 

reaction. 
Of 

1400 

women 

given 
the 

same 

drug, 
40 

individuals 
has 
a 

similar 

reaction. 

reaction 
to 
the 

drug. 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SIX 

marks 

each 

and 

students 

have 
to 

attenmpt 
any 

FIVE 

questions. 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 
any 

TWO 

questions. 

2 
3. 

SECTION-A 

Write a 

note 
on 

completely 

randomized 

design. 

6. 

Write brief : 

The 

mean 

weight 
of 
98 

students 
as 

calculated 
from a 

frequency 

distribut 
ion 
is 

found 
to 
be 

50 
kg. 
It 

was 

later 

found 
that 
the 

frequency 
of 

class 

interval 

30-40 
was 

wrongly 

taken 
as 

8 

instead 
of 
10. 

Calculate 
the 

correct 

mean. 

a) 

Define 

Level 
of 

significance 
and 

Null 

hypothesis. 

b) 

What 
are 

char 

acterist 
acs 
of 

normal 

probability 

curve? 

c) 

What 
do 

you 

understand 
bv 

test 
for 

proportion? 

An 

investigator 
tests a 

drug 

which 
he 
has 

reason 
to 

believe 
will 

increase 

haemoglobin 

content 
in 

grams/100 
ml. 

The 

haemoglobin 

content 
of 

eight 

subjects 
is 

measured 

betore 

and 

after 

administration 
of 

the 

drug. 

Analyse 
the 

following 

data 
in 

terms 
of 

the 

effectiveness 
of 

the 

drug: 

Wrte 

down 

adantages 
of 

randomized 

block 

design. 

8. 

d) c) 

Caiculate 
thc 

standard 

deviat 
son 
of 

the 

following 

data: 

4 

2 

4 

After 
12 

5 

Before 
10 9 

Subject 

What 
arc 

Judgcncntal 
and 

Quota 

sampling? 

2 

13 |4 

hcassurod 
to 

thc 

ncarest 

centietre. 

Construct 
a 

histogram 

based 
on 

the 

data 

shown 

5) 

Fron a 

large 

ficid 
of 

corn, 

714 

ears 

were 

collected 
in a 

random 

fashion. 

Each 
ear 

was 

bcky 

12 

4 

0 

7 

Clas Inicrval 

60 

2 

12 

8 

16-17 

4-15 

12-13 

10-1 

100 

220 

190 

80 

W 
hat 
is 

thc 

probebility 
that 
at 

least 
one 
of 

them 

will 

recover? 

ortalty 

rate 
of 
75 

Two 

paticnts 

suflering 

from 

the 

disease 

45 

24-25 

22-23 

20-21 

18-19 

11 

8 

h) 
A 

ccrtai 

dscasc 
has a 

atc 

sckcctod 
at 

random 

) 

Wht 
ate 

sarpling 
atd 

ott-sampling 

crrors? 

J) 

Dferet 
aic 

betwecn 

corrclat 
xon 

and 

2| 

1| 

regressKOn analysis. 
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any page of Answer Sheet will lead to UMC against the Student. NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on 

83 
83 
84 
86 
88 
90 
90 
88 
93 
92 
99 

102 
108 
108 
111 

Heart rate 

15 
14 

3 
12 

10 

9 

8 
7 

4 
3 
2 

Age 

15 
14 
13 
12 

9 

7 

5 

4 

3 

2 

1 Recording number 

3| NM76729 

in a randomly sclectcd ten years old female child. 
Compute the upper and lower 95-percent confidence limits for the heart rate expected 

Test the regression coefficient the statistical significance 
Compute the regression coefYicient 

c) 

b) 
a) 

in terms of following 
(in beats per min) in human females ranging fronm one to fifteen years. Analyse the data 



Roll No. 
Total No. of Questions:11 

Time : 3 Hrs. 

INSTRUCTIONS TO CANDIDATES : 
1. 

2 

3 

1 

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 

Write briefly : 

SECTION-B contains SEVEN questions carrying SIX marks each and students 

have to attempt any FIVE questions. 

a) Adaptors 

M.Sc (BT)( 2018 Batch) (Sem.-3) 
GENETIC ENGINEERING 

Subject Code : MBT301 
M.Code: 76728 

SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 

b) Immunoprecipitation 

c) Phagenmids 

d) SV-40 based vectors 

e) Ti vectors 

) Phage display 

g) Jumping libraries 

h) Real time PCR 

Total No. of Pages : 02 

i) Si RNA Technology 

1| M-76728 

Max. Marks : 70 

SECTION-A 

i) Automated DNA sequencing 

Cnar 

(S38)-421 

2 

3 

4 

5 

6 

7. 

8. 

9 

SECTION-B 

Give a detailed description of enzy1nes used in DNA manipulat ion. 

Explain principle, methodo logy and applications of Southern Blotting. 

Draw a labeled diagram showing salient features of pUC I9 and Bacubvirus vectors. 

What are intein-based vectors? Explain their features and methods of cloning in an intein 

based vector. 

Give detailed description of yeast two hybrid system and its applicat ions. 

Explain in detail the methods ofconing PCR products. 

Write down basic principle and methodology of PCR. Compare multiplex and nested 

PCR. 

SECTION-C 

a) Preparation of DNA and RNA probes 

b) Methods to reduce formation of inclusion bodies in the recombinant cells 

10. a) Methods of constructing genomic DNA library 

b) Isolation and purification of mRNA from eukaryotic cells. 

11. a) Transfection techniques for plants and animals 

b) Gene Knockouts: principle and applications. 

2 M-7S72S 

NOTE: Disclosure of Identity by writing Mobile No. or Making of passing request on any 

page of Answer Sheet will lead to UMC against the Student. 

(S3S)-421 



Roll No. 
Total No. of Questions : 09 

Time : 3 Hrs. 

INSTRUCTION TO CANDIDATES : 

2 

3 

M.Sc.(BT) (2016 to 2017) (Sem.-3) 
RECOMBINANT BIOTECHNOLOGY 

Subject Code : MSBT-205 
M.Code: 15020 

SECTION-A 0s COMPULSORY consisting of TEN questions carrying TWO marks each. 

SECTION-B contains FIVE questions carrying FIVE marks each and students have to attempt any FOUR questions. 
SECTIONC contains THREE questions carrying TEN marks each and students have to attempt any TWO questions. 

Write brief note on the following : 

a) Expression Vectors 

b) Trans fection 

c) Fusion proteins 

d) Cosmids 

e) Nick translation 

) Northern Blotting 

2) In- Situ hybridizat ion 

Total No. of Pages : 02 

h) Transgenic animals 

1) cDNA library 

Max, Marks : 60 

SECTION-A 

) Human Genome Proiect 

8 

2 

3. 

6 

7 

9 

4. 

SECTION-B 

Write a note on Restriction Endonucleascs. 

What are Molecular Probes? How are they applied? 

Write a note on Plasmid vectors. 

Discuss the technique of DNA Fingerprinting. 
List factors affecting expression of cloned genes. 

SECTION-C 

Discuss the applications of rDNA technology in medicine. 
Elaborate steps in cDNA synthesis and library construction. 
Write about ex vivo and in vivo gene therapy. 

NOTE : Disclosure of Identity by writing Mohile No 



Roll No. LI 
Total No. of Questions: 11 

Time : 3 Hrs. 

INSTRUCTIONS TO CANDIDATES : 

2 

3 

1 

M.Sc. (BT)Elective (2018 Batch) (Sem.-3) 
FOOD BIOTECHNOLOGY 

Subject Code : MBT 312 
M.Code : 76734 

SECTION-A Is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
SECTION-B contalns SEVEN questions carrylng SIX marks each and students 

have to attempt any FIVE questions. 

Write briefly : 

SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 

(a) Biogums 

(b) Bioflavours 

(c) Biocolours 

(d) Protein engincering 

(e) Peptide antibiotics 

() Nutraccuticals 

(g) Transporter gene polymorphism 

(h) Gene-diet interactions 

Total No. of Pages : 02 

(i) Complex foods 

) B-Galactosidase 

1| M-7734 

Max. Marks :70 

SECTION-A 

Ose-2011 

(S38)-19R9 

3 

4 

5. 

6. 

8 

9 

SECTION-B 

What are food additives? Deseribe the applications of citric, fumaric and malic acid in 

food. 

Describe the methods and limitations of protein cngincering. 

Describe the applications of protein engineering with special reference to 

B-galactosidase. 

Describe the scope and future perspectives of nutraceuticals. 

What are functional foods? Discuss their classification with suitable examples. 

What are nutrigenomics? Highlight thcir scopc and importance to human hcalth and 

industry. 

What is food biotechno logy? Give a briefaccount of various food ingredients. 

SECTION-C 

Describe nutrigenomics approaches to unravelling effects of complex foods. 

10. What is functional food science? Discuss the impact of food techno logy on functional 

food developnent. 

11. What is a biosensor? Describe its principle, types and applications in food processing. 

2| M G7 34 

NOTE: Disclosure of ldentity by writing Mobile No. or Making of passing request on any 

page of Answer Sheet will lead to UMC against the Student. 

(S3:3)-19:9 



SECTION-B 

What 
are 

isozymes? 

Describe 

their 

rolc 
in 

diagnostics. 

Total 

No. 
of 

Pages : 
02 

2 

Roll No. 

What 
are 
the 

different 

procedures 

used 
for 

sterilization of 

culture 

media 
and 

equipment? 

3 

Total 

No. 
of 

Questions: 
11 

What 
is 

stem 

cell 

preservation? 

How 
are 

cell 

lines 

preserved? 

Explain. 

M.Sc. 

(BT) 

Elective 

(2018 

Batch) 

(Sem.-3) 

ANIMAL TISSUE CULTURE 

4 

Describe 
the 

risk 

assessment 
and 

safety 

aspects 
of 

cell 

culture. 

Subject 

Code : 

MBT-311 

M.Code : 76733 

5 

Max. 

Marks : 

70 

Time:3 Hrs. 

Write a 

note 
on 

hybridoma 

technology. 

6. 

What 
is 

cytotoxicity? 

How 
is 

cytotoxicity 

assayed? 

INSTRUCTIONS TO CANDIDATES: 

7. 

SECTION-A 
is 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

What 
are 

mono 

layer 
and 

suspension 

cultures? 

How 
are 

primary 

cultures 

cstablished? 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SIX 

marks 

each 

and 

students 

have 
to 

attempt 

any 

FIVE 

questions. 

2. 

8. 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 

any 

TWO 

questions. 

3. 

SECTION-C 

SECTION-A 

Describe 
the 
set 
up 
of 
an 

animal 

tissue 

culture 
lab. 

9. 

Write briefly : 

1. 

Give 
a 

detailed 

account 
on 

media 

constituents 
for 

culturing 

animal 

cells. 

T0. 

a) 

How 
can 

microbial 

contamination 
in 

tissue 

culture 
be 

asscssed? 

Describe 
the 

principle 
and 

applications 
of 
in 

situ 

hybridization. 

b) 

What 
is 

trypsinization? 

c) 

Describe 
the 

advantages 
of 

tissue 

culture. 

d) 

What 
are 

important 

aspects 
in 

culturing 

cells? 

e) 

What 
are 

primary 
and 

secondary 

cultures? 

f) 

How 
is 

cell 

viability 

determined? 

g) 

Which 

bioreactors 
are 

used 
for 

culturing 

animal 

cells? 

Dsc-o|9 

h) 

What 

are 

stem 

cells? 

i) 

Name 

bioproducts 

obtained 

from 

animal 

cell 

culture. 

NOTE : 

Disclosure 
of 

Identity 
by 

writing 

Mobile 
No. 
or 

Making 
of 

passing 

request 
on 

any 

page of 

i) 

What 
is 

cryopreservation? 

2| 

1| /76732 

Answer 

Sheet 

will 

lead 
to 

UMC 

against the Student. 



SECTION-B 

What 
are 

provisional 
and 

complcte 

specificaf 
ions 
in 

patent 

applicat 
ion? 

Enlist 

sone 

advantagcs 
of 

filing 

patent 
with 

provisional 

spccifictions 

Total 

No. 
of 

Pages : 
02 

2 

Roll No. 

Describe 
the 

ninimum 

standards 
lad 

down 

under 

TRIPs 

agreement 
for 

protcctson 
u 

various IPRs 

(Sem3) 

IPR, 

GOOD 

LAB 

PRACTICES 

AND 

BIOETHICS 

M.Sc 

(Biotechnology) 

(2018 

Batch) Subject Code: MBT-304 

M.Code: 76731 

Total 

No. 
of 

Questions 

:11 

Discuss 
the 

concept 
of 

foiklore 
ad 

tradit 

ional 

kngwedge 
with 

exanples. 

Describe 

basik 

principles 
of 

Good 

Laburatory 
Pract 
ices 
ad 

their 

inpoitarce 

4 

Max. 

Marks : 
70 

Time :3 Hrs. 

Explain 
and 

diffcrent 
iate 
the 

tenns 

'Risk 

assessment' 
and 

'Risk 

man:1gcment 

with 

examples. 

SECTION-A is 

COMPULSORY 

consisting 
of 

TEN 

questions 

carrying 

TWO 

marks 

each. 

INSTRUCTIONS TO CANDIDATES: 

Discuss 
in 

detail 

about 

ethical 

issues 

involved in 

biotechnology 

research. 

1. 

SECTION-B 

contains 

SEVEN 

questions 

carrying 

SIX 

marks 

each 

and 

students 

SECTION-C 

contains 

THREE 

questions 

carrying 

TEN 

marks 

each 

and 

students 

have 
to 

attempt 

any 

FIVE 

questions. 

have 
to 

attemnpt 
any 

TWO 

questions. 

7. 

2. 

How 

authorship is 

decided 
in 

publicat 
ions 

related 
to 

particular 

research 

work? 

Discuss 

with 
the 
hclp 
of 

related 
basic 

cthical 

principlcs. 

3 

8. 

SECTION-A 

SECTION-C 

Write briefly : 

1. 

What 
do 

you 

mean 
by 
IP, 

IPRS 
and 
IP 

management? 

Describe 

various 

modes 
to 

protect 

different 
type 
of 
IP 
in 

India. 

a. 

Basic 

principles 
for 

claiming 

'inventorship" in 

patent 

9. 

b. 

Importance of 

novelty 

scarch 

before 

patent 

filing 

10. 

Write a 

detailed 
note 
on 

TKDL 

describing 
its 

purpose, 

structure 
and 

possible 
risks. 

c. 

Name o 

ffline 

(four) 
and 

online 

(four) 

patent 

databases. 

What 
do 
you 

understand by 

term 

'Bioethics"? 

Discuss 
its 

basic 

principles. 
What 

types 
of 

ethical 

issues 
are 

involved in 

patenting of 

biological 

inventions? 

d. 

Basic 

biosafety 

concerns to 

handle 

GMOs 

C. 

Biosafety 
risk 

groups 
and 

Biosafety 
levels. 

. 

Cartagena 

protocol on 

biosafety 

g 

Significance 

ofprofessional 
cthics 
in 

academia 
and 

research in 

present 

knowledge era 

NOTE : 

Disclosure of 

Identity by 

writing 

Mobile 
No. 
or 

Making of 

passing 

request on 
any 

page 
of 

Answer 

Sheet 
will 

lead 
to 

UMC 

against 
the 

Student. 

h. 

Define 

physical 
and 

biological 

containment. 

Ogc-2o19 

i. 

Traditional 

knowledge 
and 
its 

types 

j. 

Basic 

lcarning 

from 

'Haldi' 
and 

Basmati' 
case. 

(S32-1521 

2| M-76731 

(S38)-1521 

1| M-76731 



page of Answer Sheet will lead to MC gzinst the Sodent 
NOTE : Disckosure of ldentity by writing Mobie Na. or Maig ef pssing reqest o arS 

single cell protein when it s used as food source? 
What do you mean by ´singie cell protein"? Inicate a�vantages and dsavrags of 

2| M-15019 

Explain the microbial production of amino acids with one exanmple. 

Describe the mautacture of penicin n deta. Furtier. bow s recovered to pure form? 

SECTIONC 

Explau: ie prcduion ard appicatori 

Briefly discuss important components of 2 fermetation medum 

SECTION-B 

Expla1n the prucuct Kon of xanthan. 

9) 

2) 

4) 

8) 

7) 

(S2)-1471 

j) Antibiotics are generally secondary metabolites. (True / False) 

Max. Marks : 60 

1| M-15019 

i) What are probiotic and prebiotics foods? 

h) Write four applications of lipase enzyme. 

g) What is the role of food starters? 

Total No. of Pages : 02 

f) What is the significance of hydrogen production? 

e) What is algal biofuel? 

d) What do yOu mean by high ructose con syTup? 

c) Defne Enzyme. Give two examples of enzyme. 

b) Define Solid and submerged fermentation. 

SECTION-A 

a) Define Scale-Up and scale-down. 

have to attempt any TWO questions. 
SECTION-C contains THREE questions carrying TEN marks each and students 

Answer brieflyÍTrue/False : 

nave to atte mpt any FOUR questions. 
SECTION-B contains FIVE questions carrying FiVE marks each and students 

SECTION-A is COMPULSORY COnsisting cf TEN qUestions carrying TWO marks each. 

M.Code: 15019 
Subject Code : MSBT -203 FERMENTATION TECHNOLOGY 
M.Sc.(BT) (2016 to 2017) (Sem,-3) 

1) 

2. 

NSTRUCTION TO CANDIDATES 

Time : 3 Hrs. 

Total No. of Questions : 09 
Roll No. 



page of Answer Sheet will lead to UMC against the Student. NOTE : Disclosure of ldentity by writing Mobile No. or Making of pasing request on any 

SECTION-C 

(b) Analysis of protein modification 

(a) Peptide sequence analysis 

10) Give a detailed description of stratcgies and methods of comparative genomics. 
11) Write down detailed notes on : 

(b) EST's 

(a) Genome evolution 

Write down detailed notes on 

Outline features, techniques and applications ofpeptide scquencing. 

Give a detailed description of tools and techniques used in proteome analysis. 

SECTION-B 

Explain theory, technique and applications of 2D-IEF. 

Discuss in detail the strategies and applications of SNP determination. 

Explain principle, method and applications of SAGE. 

Give methods and applications of sequence comparison. 

Comparc genctic organization ofprokaryotes and eukaryotes. 

4) 

3) 

2) 

8) 

7) 

6) 

5) 

2| 

9) 

Isc-2ol9 

SECTION-A 

U) Protein-protein interactions 

Max. Marks : 70 

(i) Applicat ions of Proteomics 

(h) Tandem mass spcctrometry 

Total No. of Pages : 02 

(g) Protcomc 

() Protein digestion techniques 

(c) SNPs 

(d) TILLING 

(c) Functional genomics 

(b) Genome databases 

(a) Genomics 

have to attempt any TWO questions. SECTION-C contains THREE questions carrying TEN marks each and students 

Write briefly : 

have to attempt any FIVE questions. SECTION-B contains SEVEN questions carrying SIX marks each and students 
each. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

M.Code:76730 
Subject Code : MBT-303 GENOMICS AND PROTEOMICS 

M.Sc (Biotechnology) (2018 Batch) (Sem,-3) 

1| 

1) 

3. 

2. 

1. 
INSTRUCTIONS TO CANDIDATES: 

Time: 3 Hrs. 

Total No, of Questions:11 
Roll No. 
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