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Note: atl Sections. If requite any '"inning diitn; then choose suitably,

all questions in
(a) What is Force Theory?
(b) What is Slavery?
(c) What do you understand by Council of Ministers?

(d) Define Hindi Literature.
(c) Define Brahmi Script.
(t) Define Pre-Vedic Religion.

(g) Mention the four ashrama in Hinduism.

(h) What are the different languages of India?

(i) Define Theatre.
(j) Define Puppetry.

SECTION B

2. Attempt any three of the following: 10 x 3 30

(a) Define Varnäshrama System and Ashrama or the Stages of Life.

(b) What is Kautilya's saptanga (The sevenlimbs) theory of state?

(c) Discuss ashrama or the stages of life according to Indian philosophy.

(d) Define Modern religious practices.
(e) Write the Major cave Architecture in India.

SECTION C
3. Attempt any one part ofthe following:

(a) Define the Understanding Gender as a social category and the

representation of Women in Historical traditions.

(b) What are the Stages of State Formation in Ancient India? Explain.

4. Attempt any one part of the following: 10 x 1=10

(a) What do mean by Evolution of script and languages in India?

(b) Give the Note on (i) Ramayana and (ii) Mahabharata

5. Attempt any one part of the following: 10 x 1=10

(a) Write an essay on the Vedic literature.

(b) What is the basic principle of Jainism? Also discuss the vrats.

6. Attempt any one part of the following: 10 x 1=10

(a) Write a short note on: mathematics in Ancient India.

(b) Write the Technology in India Pyrotechnics in India Trade in Ancient India.

7. Attempt any one part of the following: lox 1=10

(a) Give an account of contribution made by Guru Nanakin Bhakti movement.

(b) Compare the Indo-Islamic Architecture and Indian Architecture.
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Note: Attempt all Sections. If require any missing data; then choosc suitably,

SECTION A1.
in brief.

2 x 10-20Attempt all questions 
(a) Differentiate between upstream and downstream processing.(b) How microbial activity is optimized?(c) What are the criteria for transfer of inoculum?(d) What are the advantages of fed batch CUIture?(e) What are the main components of culture media?(f) Why antifoams are used in fermenter?(g) How Pasteur effect is different from Crabtree effect?(h) What do you understand by diauxic growth curye(i) What are the advantages of microbial ore leachin

(j) Why microbial cells are ideal choice for biotransformation?

ION B
2. Attempt any three of the following:

020 3 = 30

(a) What are the selection.sriteria for any microbial strain in fermentation industry?
What are the problems often associated with industrial microbial processes? How
these problems are tackled?

(b) Explain the material balance for batch and continuous cultures:
(c) What are the different methods of air sterilization. Decnbe.
(d) What are the characteristics 

with 
of 

its 
secondary 

regulations.

metabo»tesi Explain the over-production
of secondary metabolites 

(e) How microbes are used to produce enzy1Pes? Explain the selection process of
fermentation type used for industrial enzyme production with suitable example.

SE TION C

3. Attempt any one part of the following: 1011=10

(a) Why strain improvement is a key to successful fermentation process? How the
improved strained are described as GRAS (genetically regarded as safe)? Enlist the
pros and cons of different strain improvement methods.

(b) Describe the evolution of fermentation industry. Briefly explain the effect of

introducing modern tools (such as genome editing and CRISPR technology) on the

current fermentation industries.
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4. Attempt any one part or the

(a) What is biphasic growth?
growth curve.

(b) Dcscribc• which 
innuence 

microbial(i) Aseptic inoculation 
anu(ii) Microbial growth

S. Attempt any one part of the 
following.

(a) Explain the direct and indirect methods of media sterilization.
(i) thermal death rate of microorganisms(ii) oxygen requirements of fermentations

6. Attempt any one part of the following:

(a) What do you understand by 
Explain the inducible and

(b) Differentiate between feedback inhibition and feedback 
repression with examples.

repressible

7. Attempt any one part of the following: +0

10 x 1=10
(a) What are the types of insulin?Mow h" an insulin genes are recombineq-yith

f r human

microbe? What is proinsulin method? What are the optimal parameters 
(b) Explain the conventional method Ofcitric acid production. How itis different from
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Attempt any one part of the following: 10 x 1 - 10

(a) Explain the working of BLAST on your knowledge of
sequence alignment.

(b) Discuss the difference between and global alignment with
suitable examples.

5. Attempt any one part of the following: 10 x 1-10

(a) Explain the concept of scoring matrices for aligning amino acid
sequences. Briefly explain how PAM is derived?

(b) There are two given sequences- SI 's TATTCGCAAG and S2 =
GCTATATCCA. Obtain the optimal global alignment using dynamic

programming method. Use any Scoring scheme of your choice.

6. Attempt any one part of the following: 10 x 1=10

(a) Define a Root, Node and Clade. How the distances between species
are calculated for phylogenetic tree construction? Explain.

(b) List out the steps involved in phylogenetic tree construction and
discuss with a distance-based method.

Attempt any one part of the following: 10 x 1=10

(a) What is the rationale behind homology) delling? Discuss the
various steps involved in the process.

(b) Write about-
(i) Motifs
(ii) RASMOL

O
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1.

(a)

(b)
(c)
(d)
(e)
(f)
(g)
(h)

(i)
(j)

2.
(a)

(c)
(d)
(e)

3.

(a)
(b)

4.

(a)
(b)

5.

(a)
(b)

6.

(a)

(b)

7.

(a)
(b)

SECTION A

Attempt all questions in brief.
What do you understand by transducers?
What are the different components of biosensors?
What is electrocardiography?
What do you understand by pacemakers?
What do you meant by neural communication?
Which instrument is used for the measurement Of heart sounds?

Define breathing.
What ispatient care monitoring?
What are the instruments used in sensory measurements

Give the application of microprocessors.

SECTION B

2 x 10 = 20

10

Attempt any three of the following

What is biopotential? Describetheorigm:o biopotential and its propagation in brief.

What do you understand by ard@pvascular measurement? Briefly describe the betelemetry

Describe 
a brief 

the 
discussion 
principle and 

on electrical 
plieations 

safety 
of digital 

of medical 

radiography.
equipment.Give 

SECTION C
10 10

Attempt any one part of the following:

What is the difference between active and passive transduqer'?. Ive the applications of transducers.

Briefly describe the principle and application of electro en•alogram.

10 x 1=10
Attempt any one part of the following:

Describe the procedure for the measurement ofOod flow.

What is respiratory therapy? Explain the importance of instruments used in respiratory therapy.

10 x 1=10
Attempt any one part of the follof!y

Explain the instrumentation for Pihfophysiological measurements?

Give a brief note on Non-inv ive diagnostic instrumentation.

lox 1=10
Attempt any one part of the following:

What are the biomedical instruments used in surgery? Give the importance of automation of chemical

test.

Describe the instrumentation and the application of X-ray mechine.

lox 1=10
Attempt any one part of the following:

What do you understand by imaging equipment? How they are applicable in medical diagnostics?

What are the microprocessors? Descnbe the working principle of Microprocessors?
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do yeo undctstat•d
NVhat do understand 
Why do we use btocnctwl

of

sec-no. B

2. u.ed

Differentiate between batcKnnd fermentation

Write short note on-
Biochemistry o alcoholR

(d) Compare the direct, 
conversion processes.

(e) What are the different types 

and biochemical

fuel? Explain.

SECTION CD

(a) 

(b) 

(a) 
(b) 

Attempt any one part of the

What are the different 
What are the advantages of 

What is the role Of yeast 
strains used in alcohol (res

used for raw

How raw materials are

Enlist the different yeast

-10

Attempt any one part of the follo•ing•.

Describe various cooking systemsused in alcohol industries.

Write short note on-

(i) Bio-still Fermentation

(ii) Wet milling of grains



5. Attempt any one part of the following:

(a) What do you undcrntand by cellulihic fccd 
stocks? 

What 
characteristics

ccJlulosic fccd stocks make fit for alcohol 
fermentation? 

How it is

used in alcohol production?

(b) Explain the process of dintillation.

6. Attempt any one part of the following:

(a) Writc short notc on-

(i)Parametcrg affccting alcoholic fcrrncntation

(ii)Scalc-up proccgs used? Explain.

(b) What are thc byproducts of alcohol industries? HOW it is

10xJ s 10

Attempt any one part of the following:
o Writc a notc on

(a) What is anaerobic digestion? What arc its stages.

(b) Briefly explain the processes used to 
biomass into biofuels by

industries,

q,



r •pet

CogrtMdy. Phagcm'do. 
and

the of DNA
IbitTcrcnuatc bctwccn jumpmg and cloning

What is blue-uh)tc screeningo for polymerase cbam
for e. Which arc the key fcatures rcqulrcd a DNA polymerase

reaction?
f. SVhat is thc pnnciplc of PCR primct designing?

g. How DNA is used as therapeutics?
h. Draw a now chart of cloning of sheep Dollfb

i. Differentiate between intercellular and intr"lular cell signaling.

j. Enlist the characteristics of the receptok• tyrOsine kinases.

Attempt any three of theGhlowing:
ideal a. Human CFTR gene is SORB

vector to 

alsodescribe the construction and
of that

b. Write short note on-
Screening 

principles 

i. Chromosome walking

this gene

c. Explain in detail the principal, procedure 
of PCR. Add a note on real

time PCR.
d. Write various methods involved in p

u tion of insecticide resistant transgenic

plants. cteristics of each type.

e. What are different types of cell-si Enlist 
chara

ECT10N 
C

1011=10

3. Attempt any one part of the following: detail the various types.

a. What are restriction endonucleases? Explain in

b. Write short note on-

i. Phage as vector

ii. Synthetic promoter used in expression 
vector

iii. Alpha complementation
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4. any one part of

a. Describe the construction of n
What orc its applications?

b. Describe the production oc monoclonol dies by hybridoma 
technology,

s. Attempt any one part of following:
a. Write short notc on-

i. Nested PCR

ii. Taqman Assay

iii. Maxam Gilbert method of seqUencing

b. Evaluate the efficiencies and deficiencies
f ßFLP, RAPD and SNp markers.

6. Attempt any one part of the following:
x 1 - 10a. Explain the role of genetic engineering producing engineered 

insulin.

b. Explain gene targeting and gene silencing•

7. Attempt any one part of the following: 1 Ox 1 10
a. Write note on-

i. Intracellular cascades

ii. GTPase molecular switch

b. Write note on-

i. Interconnecting signaling pathway

ii. Nitric oxide signaling
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