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[5903]-11
F.Y. B.Sc. (Biotechnology)
BBT - 101 : FUNDAMENTALS OF CHEMISTRY - |
(2019 Pattern) (CBCYS) (Semester - |)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Q1liscompulsory.

2) Solve any three questions from Q2 to Q5.

3) Questions 2 to 5 carries equal marks.

Q1) Solve any five of the following : [5]
a) Calculate bord order of O,.
b) State Pauli’s exclusion principle.
¢) Give electronic configuration of chlorine. (atomic number of Cl : 17)
d) Define functional group isomerism with example.

e) Give IUPAC name of .CH3
CH3—ICH—CH—CH3

f) Define enthalpy. OH

Q2) a) What are alkyl halides? How are they classified? What is the reaction
of [6]
1) Aqueous KOH and
ii) CH, ONa on ethyl bromide.
OR

Define hybridization. State its types. Explain Sp* hybridization in detail
with suitable example.

b) Assign E/Z [4]
i) H\
o K
0 O €

C=C
H5C2/ “om

P.T.O.



03) a)

Define conformational isomerism. Draw conformation of ethane with

energy profile diagram. [6]
OR
State and explain VSEPR Theory.
b) Differentiate between Isothermal and Adiabatic process. [4]
04) a) What are nucleophilic substitution reactions? Explain SN! in detail
with example. [6]
OR
Define oxidation and reduction. Calculate oxidation number for the
following.
i) CrinCr, 02 ii) ClinClO;
iii) M,inM O; iv) PtinK,PtCl
b) Assign R/ S for [4]
H
) 1 + Cl
Br
CH,
1) H -— C,H,
OH
05) Write short noteson (Any Four) : [10]
a) Enthalpy as state function
b) Dipole Dipole forces
¢) Biological oxidation reduction reaction
d) Fridel Crafts Acylation reaction
e) Bohr’s atomic model
f) Paramagnetism
O0oo0
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[5903]-12
F.Y. B.Sc. (Biotechnology)
BBT-102 : FUNDAMENTALS OF PHYSICS
(2019 Pattern) (Semester - 1)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1 is compulsory.

2) Solve any three questions from Q2 to Q5.

3) Questions 2 to 5 carry equal marks.

Q1) Solve any five of the following : [5]
a) What is standard defination of 1 second.
b) Define streamline flow.
¢) Define surface Tension & it’s unit.
d) State that coefficient of viscosity ().
e) Define shell’s law.

f)  What is value of 1 amu (Atomic mass unit)?

Q2) a) Define Fundamental & derived quantities. List the seven important of
fundamental quantities along with appropriate unit & symbols.  [6]

OR
Obtain the poiseuille’s equation for flow of liquid through a capillary
tube.
b) Write any four application of surface tension in details. [4]
03) a) Obtain expression for surface Tension in capillary action. [6]

OR

State Doppler’s effect. Derive an expression for apparent when source
1s moving towards & away from a stationary observer.

P.T.O.



b) Two flat horizontal plates, each of area 100 cm? are separated by Imm
thick layer of glycerine. If the lower plate be fixed, calculate the force
required to move the upper plate with a speed of 7 cm/sec (coefficient
of viscosity n = 1 kg/m sec). [4]

04) a) Explain the difference between audiable, ultrasound & ultrasonic waves
& state the frequency range between it. [6]
OR
Write the types of lenses & derive the expression for lens maker
equation.

b) A slit of variable width is illuminated by red light of wavelength 6500
A°. At what width of the slit the first minimum of the minimum will
fall at 6 = 30°? [4]

05) Write short notes on any four of the following : [10]

a) Explain the principle of super position of waves

b) Write eq" of continuity in short

c) Explain the quantity of standard of mass

d) What is wetting angle & wettability explain with example

e) Define wave with their types

f) Explain sound wave as pressure wave

[5903]-12
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[5903]-13
F.Y. B.Sc. (Biotechnology)
BBt - 103 : BIOCHEMISTRY - |
(2019 Pattern) (Semester - 1)

Time: 2Hourg| [Max. Marks: 35
Instructions to the candidates :

1) Q.liscompulsory.

2) Attempt any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carry equal marks.

Q1) Attempt any five of thefollowing: [9]
a lonic bond.
b) Enlist ‘any two' Good's buffer.
c) Writeany two properties of water, that makeit suitablefor life.
d) Draw structure of maltose.
e 16:0.
f)  Nametwo epimers of glucose.

Q2) @ Explain'mutarotation’ of glucose. [6]
OR
a) Describestructure of chitin, giveitssignificance.
b) Explain the phenomenon of ‘Osmosis. [4]
Q3) @ Classify fatty acidsgiving examples. [6]
OR
a Name the different type of phospholipids with their structure and
significance.

b) Justify MDL concentration and its correlation with heart disorders.  [4]

Q4) @ Describewith example heterogenous polysaccharides. [6]
OR
a) Explaincholesterol decreases membranefluidity.
b) Triacyl glycerolsare packed with abundant energy, Justify. [4]

PT.O.



Q5) Write short notes on any four of the following :

a)
b)
c)
d)
©)

f)

Sphingolipids.
Reducing sugar.
Urey-Miller Experiment.
Cedlulose.

Lactose.

18 : 24912,

VVVV

[5903]-13 2
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[5903]-14
F.Y. B.Sc. (Biotechnology)
BBT - 104 : BIOPHYSICS
(2019 Pattern) (Semester - 1)

Time: 2Hourg| [Max. Marks: 35
Instructions to the candidates :

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to 5 carry equal marks.

Q1) Solveany Fiveof thefollowing : [9]
a) DefineCohesion.
b) Explain J.J Thomsons atomic model.
c) Definehalf life of aradioactiveisotope.
d) Whatiscelular biophysics?
€) Define Passive transport.
f)  Osmosis.
Q2) @ What are Nuclear Forces? Givetheir properties. [6]
OR
a Explain branches of Biophysics. [6]
b) What isquantum number? Enlist & explain them. [4]
Q3) @ Explainvector atom model. [6]
OR
a) Givethe properties of o, B and y rays. [6]
b) What issurface tension? Explain factor affecting surfacetension.  [4]
Q4) @ Whatisdiaysis?Explainitstypes. [6]
OR
a Explain GM counter in detail. [6]
b) Derivetherelation between radius of Bohr'sorbit and principle quantum
number. [4]

PT.O.



Q5) Write short notes on any Four of the following :

a)
b)
c)
d)
©)

f)

Sandwich model.

Facilitated diffusion.

Shell modd.

Applications of Radioactive isotopes.
Depolarization & repolarization.
Colloids.

VVVV

[5903]-14 2
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[5903]-15
F.Y. B.Sc (Biotechnology)
BBt - 105 : Animal Sciences - |
(2019 Pattern) (Semester - 1) (CBCS)

Time: 2Hourg| [Max. Marks: 35
| nstructions to the candidates:

1) Q1 iscompulsory.
2) Solve any three questions from Q2 to Q5.
3) Q2 to Q5 carries equal marks.
Q1) Solve any Five of the following : [9]
a Enlist the names of canal system of phylum porifera.
b) Define metamorphosis.
c) Write any two characters of protochardata.
d) Writetwo important characters of connective tissue.
e) Defineaestivationinfrog.
f)  Enlist two examplesof phylum Mollusca.
Q2) @ Givetwo examplesof ClassAvesand write the salient features of it. [6]
OR
With neat |abelled diagram describe the ultrastructure and functions of
striated muscle.
b) C. elegansasagood animal model system. Justify. [4]
Q3) @ Describe male reproductive system of frog. [6]
OR
Describe the life cycle of drosophila.
b) Explain anyone of the sense organ in frog. [4]

P.T.O.



Q4) @ Describewater vascular system in Echinodermata. (Asteroida) [6]
OR
Write the characters of class cephalochordata with examples.

b)  Write differences between non-chordates and chordates with examples.

[4]

Q5) Write short notes on any four of the following : [10]
ad Polymorphosimin Hydra
b) Byproducts of honeybee.
c) Different types of pseudopodia (any two)
d) Sexua diamorphismin Drosophila.
e) Worker bee.

f)  Hydinecartilage

[5903]-15 2
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[5903]-16
F.Y. B.Sc (Biotechnology)
BBt : 106 Plant Sciences - |

(2019 Pattern) (Semester - 1) (CBCS)
Time: 2Hourg| [Max. Marks: 35
I nstructions to the candidates:
1) Qliscompulsory.
2) Solve any three questions from Q2 to Q5.
3) Q2to Q5 carry equal marks.

Q1) Solve any Five of the following : [9]
a  State any four unigue characteristics of plants.
b) Definephyllotaxy.
c) Explaintheterm epipetalous stamenswith suitable example.
d) Whatistheroleof lateral meristem.
€) Explainstorageroot modification with examples.
f)  What are pneumatophores.

Q2) @ Givegeneral account of Bryophyteswith suitable examples. [6]
OR

d What are the objectives and principles of plant classification. Describe
classification of plants on the basis of habit and habitat with suitable

examples. [6]

b) Compare dicots & monocots. [4]

Q3) @ Explainthreebasic typesof primary tissue systemsin plants. [6]
OR

d With a neat labelled diagram describe the internal structure of young

dicot stem. [6]

b) Describeaerial modifications of stem with suitable examples. [4]

P.T.O.



Q4) &)

What is inflorescence? Explain the subtypes of racemose inflorescence

with diagramsand examples. [6]
OR

ad Describe the types of cohesion of stamens. [6]

b) Compare xylem and phloem. [4]
Q5) Write short notes on any four of the following : [10]

a T.S. of dicot |edf.

b) Types of vascular bundles based on arrangement in plant body.

c) Compareagaeandfungi.

d) Structureof plant cell wall.

e) Types of flower based on position of ovary.

f)

[5903]-16
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[5903]-17
F.Y. B.Sc.
BIOTECHNOLOGY
BBt - 107 : Microbiology - |
(2019 Pattern) (Semester - 1)

Time: 2Hoursg|

I nstructions to the candidates:
1) Question 1 is compulsory.
2) Solve any three questions from Q.2 to Q.5.
3) Questions 2 to 5 carry equal marks.

Q1) Solveany fiveof thefollowing:
a  Writetwo examples of Gram negative bacteria.
b) Writetwo features of eukaryotic cell.
c) Enlistany four distinguishing charactersof algae.
d) Whatisnumerical aperture?
e) What ismordant?
f)  Giveprinciple of monochrome staining.

[Total No. of Pages: 2

[Max. Marks: 35

[5]

Q2) @ Explaninbrief genera characteristicsand importance of prokaryotes.[6]

OR

Discuss differences between prokaryotes and eukaryotes.

b)  Withneat |abelled diagram explain structure of prokaryotic cell membrane.

[4]

Q3) @ Explaininbrief structure and importance of nucleoidin prokaryotic cell.[6]

OR

What is germ theory of disease? Write Koch's postul ates.

b)  Write principle and method of Gram's staining.

[4]

P.T.O.




Q4) g

Describein detail structure and life cycle of bacteriophages. [6]

OR

With neat labelled diagram explain structure of bacterial endospore and
add a note on process of sporulation.

b) Explain working and functions of compound microscope. [4]
Q5) Write short notes on any four of the following: [10]

a  Archaebacteria.

b) General charactersfungi.

c) Structureof flagella

d) Different typesof objectivelenses.

€) Negativestaining

f)  Viriods and prions.

[5903]-17
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[5903]-18
F.Y. BSc. (Biotechnology)

BBt 108 : BIOMATHEMATICS AND BIOSTATISTICS - |

(2019 CBCS Pattern) (Semester - 1)

Time: 2Hourg| [Max. Marks: 35
| nstructions to the candidates:

1)
2)
3)
4)
5)

Q3) a)
b)

Q4) a)

b)

Solve each section on separate answer paper.

Use of non-programmable scientific calculator is allowed.

Q.1 and Q.5 are compulsory.

Solve any two questions out of Q.2, Q.3 and Q.4 in Biomathematics section.
Solve any two questions out of Q.6, Q.7 and Q.8 in Biostatistics section.

SECTION -1
(Biomathematics)
Define : Symmetric Matrix. [1]
Write the expression 52 =25 in logarithmic form. [1]

Compute the dot product of vectors U=1 + ] +kand V=27 — ] +k .

[1]

If 3*¥ =27 and 3**Y = 243, then find the values of X and y. [3]
Determine whether the vectors v, = (1,0, 1) v,=(-1,0, 1) and v, = (0, 1, 4)
are linearly dependent. [4]

Iflog 2 + log (X+3) — log (3%-5) = log 3, then find the value of X.  [3]
How many integers from 1 to 1000 are divisible either by 2 or 3 or 5?[4]

The lengths of the diagonals of a rhombus are 56cm and 33cm find the

area of the Rhombus. [2]

How many ways are there to arrange the 11 letters in the word

'"MATHEMATICS"? [2]
3 —1 1 2

IfA= 2 4 and B= 0 ol then find the matrix x such that 2x + 3A —

B =0 where '0' is zero matrix of order 2. [3]

P.T.O.



SECTION - Il
(Biostatics)

Q5) State whether each of the following statements is true or false : [1each]
a) Mean of the data 2, 4, 6, 8, 10, is 2
b) Cov(x,4)=0

Q6) Define the following terms : (any four) [2each]
a) Median
b) Central tendency
c) Standard deviation.
d) Mean deviation

e) Positive correlation.

Q7) Attempt the following.

a) Compute quartile deviation for the following data: 20, 25, 19, 22, 26,
17,30. [9]

b) For certain data Z()ﬁ—?)(yi—y):%and Z(xi—i)z:m,

compute regression coefficient of y on X. Also comment on the result.[ 3]

Q8) Attempt the following.

a) Explain the representation of data using ogive curves. [9]
b) Explain need of statistics in biology. [3]
Q000
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[5903] - 21
F.Y. B.Sc.
BIOTECHNOLOGY
BBt - 201 : Fundamentalsof Chemistry - 11
(2019 Pattern) (CBCS) (Semester - 11)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carries equal marks.

Q1) Solve any five of the following : [9]
a) Define Buffer.
b) Whatis EMF?
c) State Ostwalds law of dilution.
d) Whatisreversible cell?
e) Define Normality.

f)  State Rate law.

Q2) a) Derive Handerson Balch Equation for Acidic Buffer. [6]
OR
Explain Pseudomolecular Reaction with suitable example.

b) What is the use of salt bridge? How it is prepared? [4]

P.T.O.



Q3) a)

What is rate of reaction? Obtain the rate equation for a first order reaction.
[6]
OR

What are Colligative properties? Explain Elevation of boiling point is a
Colligative property.

b) A second order reaction where a = b is completed in 500 sec, how long
it will take for the reaction to go to 60% completion. [4]
Q4) a) What is Standard Cell? Explain Weston Standard Cell. [6]
OR
Define equivalence point. Explain neutralization curve of Strong Acid
and Weak Base.
b) Calculate the pH of the following : [4]
) 10 (M).
M
ii) %Ca (OH), .
i) 1.0 x 102 (M) Ca(OH),
iv) 0.1 M CH, COOH.
Q5) Write short notes on (Any Four) : [10]
a) Lewis Acid and Base concept.
b) Calomel Electrode.
c) Lowering of vapour pressure.
d) Characteristics of 1* order reaction.
e) Medicinal and Biological concept of water.
f)  Galvanic cell.

N\ 4
28y
s
p
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[5903] - 22
F.Y. B.Sc.
BIOTECHNOLOGY
BBT - 202 : Biochemistry - 11
(2019 Pattern) (Semester - 11)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions 2 to 5 carry equal marks.

Q1) Solve Any Five of the following : [9]
a) Zwitter lon.
b) Peptide bond.
c) Specific Activity.
d) Nucleoprotein.
e) Activesite.

f)  Nucleoside.

Q2) a) Explain six classes of enzyme according to the type of reaction catalyzed
by them. [6]

OR

Explain the structure of DNA with the help of well labelled diagram. Add
a note on functions of Nucleic Acids.

b) Briefly explain role of Thiamine pyro phosphate as coenzyme. [4]

P.T.O.



Q3) a)

Explain different forces stabilizing structure of DNA. [6]
OR

Explain a-Helix and B pleated sheet structure of proteins.

b) Briefly explain biochemical role of Riboflavin and Niacin. [4]
Q4) a) Give structure of following amino acids. [6]
1)  Aspartic Acid.
i)  Glycine.
i) Proline.
iv) Cysteine.
v) Lysine.
vi) Valine.
OR
Explain the effect of temperature, pH and substrate concentration on
enzyme activity.
b) Discuss in brief denaturation of Nucleic acids. [4]
Q5) Write short notes on Any Four of the following : [10]
a) Structure of Adenine and Thymine.
b) Ionisation of Amino Acid Side Chain.
c) Induced Fit Model.
d) ZDNA.
e) Phosphodiester Bond.
f)  Competetive inhibition.

[5903]-22 2
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[5903]-23
F.Y. B.Sc.
BIOTECHNOLOGY
BBT-203: Bioinstrumentation
(2019 Pattern) (CBCYS) (Semester - 11)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates :

Q1)

Q2)

1
2)
3)

Q.1liscompulsory.
Solve any three questions from Q.2 to Q.5.
Questions 2to 5 carry equal marks.

Solveany fiveof thefollowing : [9]

a)
b)
c)
d)
€)

f)

b)

Enlist the applications of spectrophotometer.

Define Absorption.

Enlist the applications of Atomic Absorption Spectrometer.
What is stationary phase?

Define sedimentation rate.

Enlist the thermometric properties of thermometer.

Explain the principle of centrifuge Add a note on different types of
centrifuges. [6]

OR

Explain the construction & working of colorimeter mention it's
applications.

Explain the principle of Mass spectroscopy. [4]

PT.O.



Q3) @ Explainthe principle & working of phase contrast microscope. [6]
OR

Explain the principle of double beam spectrophotometer. Add a note on
applications of spectrophotometer to biomolecules.

b) Explainthe principle of TLC & mention it’s applications. [4]

Q4) & Explaintheprinciple& working of dark field microscopeindetail. [6]
OR
Explain the principle & construction of thermocoupl e thermometer.
b) Explain the principle of fluorescence microscope & mention its
applications. [4]
Q5) Write short notes on any Four of the following : [10]
a) Writeanote on principle of pH meter.
b) WriteanoteonAnalytical techniques.
c) Explainprincipleof colorimeter.
d) Explainenergy levelsof rigid diatomic molecules.
e) Give an account on applications of centrifuge.

f) Explain the construction of stereozoom microscope.

* * *
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[5903]-24
F.Y. B.Sc.
BIOTECHNOLOGY
BBT-204. Animal Science - |1
(2019 Pattern) (CBCYS) (Semester - 11)

Time: 2Hoursg| [Max. Marks: 35
Instructions to the candidates :

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to5 carries equal marks.

Q1) Solveany fiveof thefollowing: [9]
a Nameany two digestive glands.
b) Definesynapse.
c) Enlist two hormones secreted by pituitary.
d) Writetwo differences between striated and non-striated muscle.
e) Definesarcomere.

f) Mention the scientific name of honey bee.

Q2) a Describe physiology of digestion in mouth and stomach. [6]
OR

With the help of diagram explain the transport of O, and CO, between
alveoli andtissue.

b) Describe mechanism of muscle contraction. [4]

PT.O.



Q3) a Describespermatogenesiswith diagram. [6]
OR
Explain the structure and functions of thyroid gland.

b) Write anote on various types of hives used in apiculture. [4]
Q4) a Explainasexual phaseinthelifecycleof plasmodium. [6]
OR

Define sericultureand explainthelife cycle of silkworm.

b) Name the hosts of helminthes parasite Taenia.sp. Write about the
pathogenecity. [4]

Q5) Write short notes on any four of thefollowing : [10]

a) Digestion of carbohydrates.

b) Stucture of Neuron.

c) Symbioticrelationshipwith example.

d) Fish by products.

€) Respiratory pigments.

f) Silkworm diseases.

* * *
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[5903] - 25
F.Y. B.Sc. (Biotechnology)
BBt - 205 : PLANT SCIENCES - I
(CBCYS) (2019 Pattern) (Semester - 11)
Time: 2Hourg| [Max. Marks: 35
Instructions to the candidates :
1) Question No. 1iscompulsory.

2) Solve any three questions from Q.2 to Q.5.
3) Question 2to 5 carry equal marks.

Q1) Solveany Fiveof thefollowing: [9]
a Define Osmosis.
b) What is ascent of sap.
c) Definephotophosphorylation.
d) Comment on photoperiodism.
€) Draw neat |labelled diagram of chloroplast.
f)  Writetwo examplesof fiber yielding plants.

Q2) @ Describelight reactions of photosynthesis. Add a note on photosynthetic

pigments. [6]
OR

What is diffusion? Explain the cohesion - tension theory for ascent of

sap in plants. [6]

b) Write short note on kreb's cycle. [4]

Q3) @ Describe mechanismsof Nitrogen fixation. [6]
OR

Statefive classes of plant hormones. Explaintheir rolein growth of plants
[6]
b) Writeanote on phloem loading and unloading. [4]

PT.O.



Q4) a Describe the factors influencing photosynthesis. Add a note on CAM

pathway. [6]
OR
With aneat labelled diagram explain ETCinvolved inrespiration.  [6]
b) Write differences between photosynthesis and respiration. [4]
Q5) Write short notes on any Four of the following: [10]

a Active and passive transport.

b) Imbibition.

c) C, pathway of photosynthess.

d) Economicimportance of cereals & pulseswith suitable examples.
e Verndisation.

f)  Glycolysis.

A A 4
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[5903] - 26
F.Y. B.Sc. (Biotechnology)
BBT - 206 : MICROBIOLOGY - Il
(2019 Pattern) (Semester - 11)

Time: 2Hourg| [Max. Marks: 35
Instructions to the candidates :

1) Question No. 1iscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Question 2to 5 carry equal marks.

Q1) Solveany Fiveof thefollowing: [9]
a Stateimportance of sterilization processin microbiology.
b) Write mode of action of heavy metal on bacteria.
c) Writeany two applications of pure culture.
d) Which method of sterilizationyou will useto sterilefollowing material:
)  Syringes & needles.
i) Inoculation cabinet.
i) Serum.
Iv) Petriplates & Pipettes.
e WhatisMIC?
f)  Whatisbiosafety level 2 |aboratory?

Q2) @ With neat labelled diagram describe different phases of bacterial growth
curve. [6]

OR
Explain construction, working principle and uses of autoclave. [6]
b) Classify bacteriaon the basis of temperature and pH requirement.  [4]

PT.O.



Q3) 8

Enlist various methods of preservation of microorganism. Explain process

of lyophilizationin detail. [6]
OR
With neat |abelled diagram describe animal - microbeinteraction.  [6]
b) Write mode of action and uses of halogens and detergents. [4]
Q4) @ Discuss factors affecting bacterial growth and classify bacteria on the
basisof nutritional requirement. [6]
OR
Describe any one method to obtain pure culture of microorganism. Add
importance of serial dilutioninit. [6]
b) Justify Blood agar isadifferential media. [4]
Q5) Write short notes on any Four of the following: [10]
a Enrichment media
b) Growth factors.
c) Pasteurization.
d) Idedl disinfectant.
€) DBiosdfety.
f)  U.V.light serilization.

A A 4
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[5903]-27
F.Y. B.Sc. (Biotechnology)

BBt-207 : Biomathematics and Biostatistics - ||

(2019 Pattern) (CBCS) (Semester - II)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1)
2)
3)
4)
5)

01) a)

b)

02) a)

b)

Solve each section on separate answer paper.

Use of non programmable scientific calculator is allowed.

Q.1 and Q.5 are compulsory.

Solve any two questions out of Q.2, Q.3 and Q.4 in Biomathematics section.
Solve any two questions out of Q.6, Q.7 and Q.8 in Biostatistics section.

SECTION -1

Biomathematics - 11

2
d
Find the order and degree of the differential equation e + d_i +y=X.
[1]
cos X
Solve the integration I — dXx, [1]

S X

Compute the partial derivative of the function x?y + sin(x+y) with respect
to 'x'. [1]

Solve the following system of linear equations by Gaussian elimination

method. [5]
x+y+z=1
x+y—-2z=4

2x+y+z=2
Find the stationary point of the following function
f, y)=x*—xy+y* = 2x+y [2]

PT.O.



dy X+y

03) a) Solve the differential equation — = : [S]
dx X-y
b) Find the area under the curve y = x> + 2 from x = 1 to x = 2. [2]
: : : : 2 2
04) Find eigenvalues and eigenvectors of matrix A = L 3] [7]
SECTION - II
Biostatistics - 11
Q5) State whether each of the following is true or false : [1 each]
a) Rejecting Ho when Ho is true is called as type II error.
b) For binomial distribution mean < variance.

06) Attempt the following :

a) Define the following terms : [2 each]
1)  Random experiment
i1) Level of significance

b) State any one application of normal distribution is bioscience. [4]
If X — N (10, 16). Find P(10 < X < |[4), P(IX - 10| < 4).

Q7) Attempt the following : [8]
The weight (in kg.) of 10 bags of salt taken from machine are found as
follows :

15.9, 15.8, 16.2, 16.0, 16.4, 15.6, 15.8, 15.4, 16.1

Does the sample support the clainn of the company that average weigh of
salt bag is 16kg. Use 1% level of significance.

(State the assumptions if any).

08) Write a note on one way ANOVA and two way ANOVA. [8]
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PA-1053 [Total No. of Pages : 2
[5903]-28
F.Y. B.Sc. (Biotechnology)
BBt-208 : Computer In Biology
(2019 Pattern) (Semester - IT)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions 2 to 5 carry equal marks.

Q1) Solve any five of the following : [S]
a) Give any two examples of output device.
b) Define firewall.
c)  Write full form of following terms.
i) DVD
ii) RAID
d) What is Hashing?
e) Enlist the types of operating system (Any 2)
f)  State True/false :
1)  ROM is a non-volatile memory.

i1) Inkjet printer is a input device

02) Answer the following : [10]
a) Explain the generations of computers in detail. [6]
b) Write a short note on the following : (4]

1)  Hierarchical Data Model.
11)  Working on Search Engine.
PT.O.



03) Answer the following : [10]

a) What is Bioinformatics? Explain its history in brief. [6]
b)  Write in brief following terms : [4]
1)  Medline
11) Pubmed
Q04) Answer the following : [10]

a) What is virus? State various type of viruses and explain in brief. [6]

b) Differentiate between supercomputer and mainframe computer.  [4]

05) Write short note on any four of the following : [10]
a) MS-Excel
b) Workstations
c¢) Network database management system
d) Storage Devices
e) Biological databases

f)  Trojans
lCle o
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[5903]-31

SY. B.&.
BIOTECHNOLOGY
BBt-301 : Cell Biology - |

(2019 Pattern) (CBCYS) (Semester - |11)
Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:
1) Q. 1liscompulsory.

2) Solveany 3 questionsfrom Q.2 to Q.5.
3) Question No. 2 to Q.5 carry equal marks.

Q1) Solve any five of the following : [Sx1=35]
a) Define symport.
b) Mention role of SER.
¢) What is prion?
d) Define pinocytosis.
e) What organelles are specific to plant cell?

f)  What is plasmodesmata?

02) a) With the help of neat labelled diagram explain eukaryotic cell

organization. [6]
OR
Discuss nuclear transport with respect to import & export. [6]
b) Describe microfilament. [4]

PT.O.



03) a)

Explain transport across cell membrane with help of transporters, ATP

pump & protein channel. [6]
OR
Describe ultrastructure of chloroplast & explain photophosphorylation
in detail. [6]
b) Elaborate on lysosome & its role in autophagy. [4]
Q04) a) Why is plasma membrane referred to as “Fluid Mosaic”? Justify  [6]
OR
What is cellular diversity? Discuss important parameters of cellular
diversity. [6]
b) Explain desmosome & hemidesmosome. (4]
05) Write a short notes on any four of the following : [10]
a) MTOC
b) Cell theory
c¢) Phagocytosis
d) COPI/COPII transport
e) PPLO & mycoplasma
f)  Gap junction

[5903]-31
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[5903]-32
SY. B.&.
BIOTECHNOLOGY
BBt-302 : Molecular Biology - |
(2019 Pattern) (Semester - |11)

Time: 2Hoursg| [Max. Marks: 35
| nstructions to the candidates:

1) Q. 1liscompulsory.
2) Solveany 3 questionsfrom Q.2 to Q.5.
3) Questions 2 to 5 carry equal marks.
Q1) Solve any five of the following : [S]
a) What are introns?
b) Define heterochromatin.
c¢) Define synonyms.
d) What are pyrimidines?
e) Define t-RNA
f)  Which bond is present between Sugar & Nitrogen base?
02) a) Give an account of enzymes involved in DNA replication. [6]
OR
Explain, with the help of neat labelled diagram ‘Meselson & stahl
experiment’.
b) Explain in detail organization of genome in virus. [4]

PT.O.



03) a)

Explain B-form of DNA in detail. (diagram Compulsory) [6]
OR

Draw and explain t-RNA structure & Give its role.

b) DNA replication is semi discontinuous. Explain [4]
04) a) Whatis genetic code? Explain the experiment performed by Nirenberg
& Matthaei. [6]
OR
Explain the structure and function of DNA polymerase.

b) A sample of purified DNA obtained from tobacco leaf contains 20
mole percent of Adenine. Assuming that only four principal bases are
present. Calculate the approximate mole percentage of pyrimidine
residues in its DNA. (4]

05) Write a short notes on any four of the following : [10]

a) Non-Histone proteins.

b) Organization of genome in eukaryotes.

c) Initiation of Replication in prokaryotes.

d) mRNA

e) Alpha (o) DNA polymerase - Role.

f)  Wobble hypothesis.

[5903]-32
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[5903]-33
SY. B.Sc. (Biotechnology)
BBt-303 : GENETICS
(2019 Pattern) (Semester - 111) (CBCS)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1 is compulsory.

2) Solve any three questions from Q2 to Q5.

3) Question 2to 5 carry equal marks.

Q1) Solve any five of the following : [G5x1=5
a) Write the use of chorionic villus sampling.

b) Give any one differentiating feature of complementary & supplementary
genes.

¢) What is repulsive arrangement of genes on chromosomes?
d) Define coincidence in Genetics.

e) Self pollinating feature of pea plant was advantages to Mendel to set
up the experiments. Justify.

f) State the mutation responsible for haemophilia.

02) a) Whatis incomplete linkage? Elaborate on linkage analysis. Using three
point cross. [6]

OR

How do base altering agents/mutagens insert mutations? Explain in
detail with atleast two examples.

b) Flower color in Mirabilis jalapa exhibits incomplete dominance. Justify.

[4]

P.T.O.



03) a)

Explain dominant epistatic interaction using any suitable example. Add
a note on deviation of this ratio in comparison to Mendelian inheritance.

[6]
OR

Explain duplicate recessive epistatic interaction using a suitable
example.

b) Explain in detail features and consequences of Robertsonian
translocation. Give any two conditions exhibiting the same. [4]
Q4) a) Multiple alleles do not follow Meadelian inheritance pattern. Justify
by giving any suitable example. [6]
OR
Sex of an organism influences the inheritance process. Classify and
Elaborate on those types of inheritance patterns. Also add any one
example for each.
b) Calico cat is best example of Lyonization. Elaborate on the process of
Lyonization. [4]
05) Write short notes on any four of the following : [10]
a) Pedigree analysis
b) Hot spot mutations
¢) Law of independent assortment with an example.
d) Albinism as a genetic disorder
e) Cytological proof of crossing over by Barbara McClintock.
f) Penetrance of traits
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[5903]-34
SY. B.Sc. (Biotechnology)
BBT-304 : METABOLISM
(2019 Pattern) (Semester - |11)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1 is compulsory.

2) Solveany 3 of Q2to Q5.

3) Q2to5 carry equal marks.

Q1) Attempt any five of the following : [9]
a) Draw 20:4481L14
b) Name any two glucogenic amino acids.
¢) Why diabetic patients have alcohol smell in their breath.
d) Name the three enzymes of pyruvate dehydrogenase.
e) Sketch - Thymine

f) Define ‘Purine’.

02) a) Explain glycolysis and its energetics. [6]
OR
Describe urea cycle in detail.

b) PFK as pacemaker enzyme. [4]

03) a) What are transamination reaction, explain one example. [6]
OR
Explain B-oxidation. With regulation.

b) Name two enzyme required for unsaturation of fatly acids. [4]

P.T.O.



Q4) a) Illustrate Denovopathway of purine synthesis. [6]
OR
Describe salvage pathway.

b) Explain essential and nonessential amino acids giving example. [4]

05) Write short noteson (any four) : [10]
a) Reactions of TCA cycle involving NAD*
b) Gout
¢) Irreversible steps in gluconeogenesis
d) Significance of HMP pathway
e) Cholesterol

f) Deamination reaction

u|mim
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[5903]- 35
S.Y.B.Sc. (Biotechnology)
BBt-305: Environment Biotechnology
(CBCS 2019Pattern) ( Semester - I1I)

Time :2 Hours] [Max. Marks :35
Instructions to the candidates:

D

0.1 is compulsory.

2) Solve any 3 questions from Q.2 to Q.5.

3) Question no. 2 to5 carry equal marks.
Q1) Solve any five of the following. [5]
a) Define biosphere .
b) Define climax.
c) Define phytoremediation.
d) Whatis EIA?
e) Whatis biomedical waste ?
f)  What is green house effect?
02) a) Describe the stages of succession in hydrosere. [6]
OR
Define the term bioremediation. Give an account of bioremediation
techniques.
b) Explain microbial degradation of plastic. [4]
03) a) Discuss the EIA and the stages involved in the EIA procedure. [6]
OR
What is Global warming & Give its effect on oceans, coastlines and on
India.
b) What is food chain ? Give its types. [4]
04) a) Give sources and consequences of water pollution. [6]
OR
What are Bioindicators ? Describe use of it in environment monitoring.
b) Enlist the types of Ecosystem. Explain Freshwater ecosystem in detail.[4]

PTO.



05) Write short notes on any four. [10]
a) Stratopause is also called ozonosphere. Why?
b) Explain TRAFIC.
c) AcidRain.
d) Whatis integrated waste management?
e) Write a short note on Trophic level.

f)  Biotechnological approaches for pollution control.

+ 4+
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[5903]-36
S.Y.B.Sc. (Biotechnology)
BBt -306: BIOANALYTICAL TECHNIQUES
(2019 CBCSPattern) (Semester - 111)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Qliscompulsory.

2) Solveany Three questions from Q2 to Q5.

3) Questions2to5 carry equal marks.

Q1) Solveany Fiveof thefollowing. [9]
a) DefineBiologica Buffer.
b) What do you mean by transmittance?
c) DefineHypochromic shift.
d) What isRetardation Factor in chromatography?
e) Whatistherole of APSin SDS-PAGE?
f)  Definecentrifugal force.

Q2) @ Write the principle of centrifugation. Give application of centrifuge in
Biology. Add a note on maintenance and care of centrifuge. [6]

OR

Explain principle of gel-Filtration Chromatography. Enlist different factors
affecting resolution of sample.

b) Describe applications of UV-Visible Spectrophotometer. [4]

Q3) @ Giveanexplanatory note on SDS-PAGE with respect to reagentsrequired
and their role, resolving and stacking gel, staining methods and

applications. [6]
OR
Write Beers - Lambert Law. Describe wavelength selectors used in UV-
Visible Spectroscopy.
b) Explaintechniqueof differentia centrifugation. [4]

PT.O.



Q4) &)

What is planar chromatography? Explain different types of planar
chromatography. [6]
OR

Explain principle and theory of casting of gel in Agarose gel
electrophoresis. Add anote on applications of Agarose gel electrophoresis.

b) Describe Random and Systematic errorsin experimentation. [4]
Q5) Write short notes on any FOUR of the following. [10]

a Chemica Safety in Laboratory.

b) Biological Chromophores.

c) CationExchangers.

d) Adctivity staining.

€) Electromagnetic Spectra

f)  Partition Chromatography.

é¢ ¢ o
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S.Y.B.Sc. (Biotechnology)
BBt-401: CELL BIOLOGY-II
(2019 Pattern) (Semester - 1V)

Time: 2Hours] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carry equal marks.

Q1) Solveany five of thefollowing. [9]
a What isferroptosis?
b) Define signaling molecule.
c) What are the oncogenes?
d) What arethe significance of Melosis?
e) Definecytokiness.
f)  Whatiscamodulin?

Q2) @ Whatthehelp of neat |abelled diagram explain cell cycle and its phases.

[6]
OR

Explainin detail, cell surface receptorswith any two examples.
b) Describedifferent phases of Mitosiswith neat |abelled diagram. [4]

Q3) @ ExplainApoptosiswithintrinsic pathway. [6]
OR
Describe different check points of cell cycle.
b) Explainindetail, G protein singnaling with example. [4]

PT.O.



Q4) @ Whatismeiosis? Explain Meiosis- | with its phases.

b)

OR

What iscell signaling? Explain autocrine and paracrine signaling.

Describe in detail, mechanism of autophagy.

Q5) Write short notes on any four of the following.

a)
b)
c)
d)
€)

f)

[5903]-41

Neoplasia
Synapsis
Caspases

Causes of aging
Signaling receptor

Secondary messenger
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S.Y.B.Sc. (Biotechnology)
BBT-402: MOLECULARBIOLOGY-II
(2019 Pattern) (CBCS) (Semester - 1V)

Time: 2Hours] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Qustion no.2to Q.5 carry equal marks.

Q1) Solveany five of thefollowing. [9]
d What is promoter?
b) Whatisattenuation?
c) DefineAminoalyl t-RNA synthetase.
d) What isphotoreactivation.
e) DefineDNA damage.
f)  WhatislInitiator t-RNA

Q2) @ Describe eukanyotic transcription in detail with the help of suitable
diagrams. [6]
OR
Write anote on trandlation in prokaryotes.

b) Writethevariousstepsinvolved in m-RNA processing in Eukaryotes.[4]

Q3) @ WhatisDNA repair? Explain different mechanismusedin DNA repair.[6]

OR
Describe Lac operon in detail add a note on catabolic repression.

b)  Write the mechanism and significance of charging of aminoacid on the
t-RNA. [4]

PT.O.



Q4) & Writeanote on Arabinose operon in detail. [6]
OR
Describethe post translation modification add anote on N- glycosylation.

b) Writeanote on ‘SOS' repair mechanism. [4]

Q5) Write short-notes on any four of the following. [10]

a) Polyadenylation

b) Baseexcisionrepair

c) Stop codons

d) Ribosomes and its assembly.
€) o factor

f)  Regulatory elementsin transcription

v O <O
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PA-1062 [ 5903]_ 43 [Total No. of Pages: 2

SY.B.Sc.
BIOTECHNOLOGY
BBt- 403 : Immunology
(2019 Pattern) (CBCS) (Semester - 1V)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt any three questions from Q.2 to Q.5.

3) Question 2to Question 5 carry equal marks.

Q1) Solveany five of thefollowing. [9]
a Statefunction of Primary lymphoid organs.
b) What iscomplement system?
c) State appication of western blotting.
d) Explainroleof Adjuvant.
e) Comment on subunit vaccine.
f)  What areanaphylatoxin?

Q2) @ What isimmunogenecity? Describe about types of antigens and
factors affectingimmunogenecity. [6]
OR

What isMajor Histocompatibility Complex? Explain important functions
and structure of MHC class .

b) Describe properties of cytokines with suitable examples. [4]

Q3) @ Explainconcept of liveand killed vaccinewith suitable examples.  [6]

OR
Describe ‘Hybridoma technology’ .

b) Explainabout ‘ Precipitation reactions with suitable examples. [4]
PT.O.



Q4) @ Explainabout ‘Hypersensitivity reactions'.

b)

OR

Differentiate thetypesof immunity- innate and adaptive immunity.

Comment on ‘ structure of immunoglobulin’.

Q5) Write short notes on any four of the following.

a)
b)
c)
d)
€)

f)

Phagocytosis

T cell subset

L attice hypothesis
DNA vaccine
ELISA

Autoimmunity

< <O

[5903]-43 2

<

[6]

[4]

[10]



Total No. of Questions: 5] SEAT No. :
PA-1063 [Total No. of Pages: 2
[5903]-44
SY.B.Sc
BIOTECHNOLOGY
BBt - 404 : Animal Development
(CBCS 2019 Pattern) (Semester-1V)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any 3 questions from Q.2 to Q.5.

3) Question No. 2 to question No. 5 carries equal marks.

Q1) Solveany Fiveof thefollowing. [5%1=5]
a) Define Determination.
b) Statetheroleof organizer infrog.
c) Namethe processof regeneration in amphibian limb.
d) Whatisvitellogenesis?
e) Giveany two features of coeloblastula.
f)  Comment on Fate map.

Q2) @ Describe spermiogenesisand compare male and femal e gametogenesis.[ 6]
OR

Explain capacitation and zona reactions during the process of
fertilization. Mention itssignificance.

b) Definecell lineage. Explain any oneof them. [4]
Q3) @ Describe the process of gastrulation in chick. [6]
OR

Describe the process of gastrulation in Amphioxus.

b) According to quantity of yolk classify different types of cleavages with
examples. [4]

PT.O.



Q4) a

b)

Describe pattern formation in Drosophila. [6]
OR
Define polyspermy and explain any one mechanism to prevent it.

Explain Neurulationin frog. [4]

Q5) Write short notes on any four of the following. [10]

a)
b)
c)
d)
©)

f)

Intrinsic pathway

Ageing.

Compensatory regeneration.

Mouse as amodel system in developmental biology.
Trans- differentiation.

Teratogenesis.
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[5903]-45
S.Y. B.Sc. (Biotechnology)

BBt-405: PLANT DEVELOPMENT
(2019 CBCS Pattern) (Semester-1V)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.1liscompulsory.
2) Solve any three questions from Q.2 to Q.5.
3) Questions2to 5 carry equal marks.
Q1) Solveany fiveof thefollowing: [9]
a) Define Totipotency.
b) Whatisscutellum?
c) Draw the neat |abelled diagram of embryo sac.
d) Definephytomere.
e) Explaintheterm senescence
f)  Draw the diagram of mature seed. Describe the parts of it.
Q2) @ Explain microsporogenesis & development of male gametophyte.  [6]
OR
Describe the shoot patterning in plants. With roles of genesinit. Add a
note on theories of SAM development.
b) Describe various types of ovules. [4]
Q3) @ Why Arabidopsisis used as model system to study plant development.
Comment on contribution of Arabidopsis study in studying floral
patterning. [6]
OR
Describe varioustissue systemsin plants. Add anote on secondary growth
inplants.
b) Describe polar auxin transport and its influence on vegetative growth of

plants. [4]

PT.O.



Q4) @ Explain the mechanism of monocot embryogenesisin detail. Draw neat
|abelled diagramswherever necessary. [6]
OR
Describe axial patterning in plants & also mention some of the genes
playing important role during the process.
b) Explainvarioustypes of female gametophyte development. [4]
Q5) Write short notes on any four of the following. [10]
a Compare self & cross pollination.
b)  Structure of mature pollen grain.
c) Photoperiodism and vernalisation.
d) Types of placentation.
€) Zonesof development in RAM.
f)  Applicationsof plant development studiesin field of Biotechnology.
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Total No. of Questions: 5] SEAT No.
PA-1065 [ 5903]_ 46 [Total No. of Pages: 2

S.Y.B.Sc. (Biotechnology)
BBt-406: MICROBIAL BIOTECHNOLOGY
(2019 CBCS Pattern) (Semester-1V)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three Questions from Q.2 to Q.5.

3) Q.2to5carryequal marks.

4) Figuresto theright indicate full marks.

Q1) Solveany fiveof thefollowing. [9]
ad  What ismeant by rancidity?
b) Enlist causes of food spoilage.
c) What ismeant by stormy fermentation?
d) State any two advantages of normal flora.
e) Nameany two dye present in EMB agar.
f)  Define‘Bioleaching’.

Q2) & What areintrinsic factors of food? Explain in detail their role in food

spoilage. [6]
OR
What are devel oped preservative? Explain the mechanism of actionwith
example.
b) Explain food intoxication by staphylococcus aureus. [4]
Q3) @ ExplainLeprosy indetail withfollowing points. [6]

) Causative agent
i)  Pathogenesis
i) Types
Iv) Symptoms
v) Diagnosis
vi) Treatment
OR
Explain the principle and process of Secondary sewage treatment by
trickling filters.

b) Describe colour and flavour defectsin milk. [4]
PT.O.



Q4) @ Explain the principle and process of MPN test done to check water

potability. [6]
OR
Describe process of biofertilizer production. Add a note on it's
significance.
b) Explainthe method to check pasteurization efficiency. [4]
Q5) Write short notes on any four of the following. [10]

d Ropinessinmilk
b) Eijkmantest

c) MEOR

d) Thaumatin
e BOD

f)  Kéefir

& B ¥
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[5903]-51

T.Y.B.Sc. (Biotechnology)
BBt :501- INDUSTRIAL MICROBIOLOGY
(CBCS 2019 Pattern) (Semester -V)

Time: 2Hoursg] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to 5 carry equal marks.

Q1) Solveany fiveof thefollowing. [9]
d Whatisprimary screening?
b) Writearoleof Bafflesin Bioreactor.
c) What isvariablevolume Fed batch fermentation?
d) Whatisprecursor? Give example.
€)  Whichindicator organism isused in sterilization process why?

f)  Enlist any 4 carbon sources used in large scale media.

Q2) & Describe process of large scale production of citric acid with respect to
strain, media, optimum conditions and recovery. [6]

OR

What is media optimisation? Why placket & burman design isimportant
In mediaoptimisation.

b) Explaindifferent typesof seal usedinindustrial fermentation. [4]

Q3) @ Writearoleof filter aidsin filtration process. Describe construction and

working of rotary vacuum filter. [6]
OR

Replica plate technique is used for isolation of auxotrophic mutant.

Justify.

b) Explain measurement and control of temperatureinfermentation.  [4]
PT.O.



Q4) a

b)

Explain physical methods of cell disruption.
OR
ExplainAirlift fermentor in detail.

Justify. Air sterilization iscarried out by depth filter.

Q5) Write short notes on any four of the following.

a)
b)
c)
d)
©)
f)

Scale up.

Significance of crowed plate technique.
Inhibitors.

Salt Precipitation.

Drumdrying.

Applications of Amylase.
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PA-1067 [5903]_ 57 [Total No. of Pages : 2

T.Y.B.Sc.
BIOTECHNOLOGY
BBt 502 : R-DNA Technology
(2019 Pattern) (CBCS) (Semester - V)

Time :2 Hours] [Max. Marks : 35
Instructions to candidates:

1)  Question 1 is compulsory.

2) Solve any three questions from Q2 to Q5.

3) Question 2 to 5 carry equal marks.

Q1) Solve Any 5 of the following: [5]
a)  Name two selectable markers present in pBR 322.

b)  Write about contribution of Kary Mullis in the field of genetic engineering.
c) Define genomic DNA library.
d) What is the application of polynucleotide kinase.
e) Write any two applications of R-DNA Technology.
f)  What are cosmids?
Q2) a) Explain the concept and working of real time PCR. Also add a note on
its applications. [6]

OR
Write in details about recombinant insulin production.

b) Explain concept of linkers & adaptors. [4]
03) a) Give comparative account of DNA polymerases used in RDT. [6]
OR

Elaborate on expression vectors with suitable example.

b) Explain basic layout of R-DNA Technology. [4]

PTO.



04) a)

What is meant by next generation sequencing. Describe any one method
for next generation sequencing. [6]

OR

Draw a neat labelled diagram of pUC18. Also add a note on blue -white
selection.

b)  Write a short note on Ti plasmids. (4]
05) Write short notes on any four of the following: [10]

a) BAC vectors.

b) Concept of phagemids.

c) Gene therapy.

d) Type I restriction endonucleases.

e) Chemicals used in Maxam -Gilbert sequencing.

f)  Reverse transcriptase.

++
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[5903]- 53
T.Y.B.Sc. (Biotechnology)
BBt-503: PLANT TISSUE CULTURE
(CBCS 2019Pattern) ( Semester - V)

Time :2 Hours] [Max. Marks : 35
Instructions to the candidates:

D

0.1 is compulsory.

2)  Solve any three questions from Q2 to Q5.

3) Question No.2 to 5 carry equal marks.
Q1) Solve any Five of the following. [5]
a)  Whatis Redifferentiation?
b) Define totipotency.
c) Whatis callus?
d) Define direct organogenesis.
e) What is Aseptic transfer?
f)  Whatis Artificial seed?
02) a) Define Organ culture. Discuss organ culture techniques.
w.r.t. 1) Root tip culture.
i1) Leaf culture. [6]
OR
What is micropropagation? Discuss different stages of micropropagation
in detail.
b) Enlist and explain different Factors which affects callus culture. [4]
03) a) Whatis suspension culture. Discuss types, protocol and synchronization
in detail. [6]
OR
Define tissue culture media. Comment on MS Media composition with
their role.
b) How virus free plants can be generated? Explain with protocol. [4]

PTO.



04) a)

What is somatic embryogenesis ? Discuss types and stages along with
factors affecting somatic embryogenesis. [6]

OR

Define protoplast. Elaborate any one method of protoplast isolation and
its fusion.

b) Discuss the applications of plant tissue culture in commercial industry.
[4]
05) Write short notes on any Four of the following. [10]

a) Plant growth Regulators.

b) Laminar Air Flow : Principle and Application.

c) Meristem culture.
d) PTC Laboratory design.

e)

Surface sterilization of Explant.

f)  Comment on “pollen culture”.

[5903]-53
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[5903]-54

T.Y.B.Sc. (Biotechnology)
BBt -504: ANIMAL TISSUE CULTURE
(2019 Pattern) (CBCYS) (Semester - V)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to 5 carries equal marks.

Q1) Solveany fiveof thefollowing: [9]
a Definecdl line.
b) Mentiontheroleof collagenase.
c) Giveexamplesof serum free media.
d) Givecontribution of Carrel inATC.
€) Nameany onecell repository.

f)  Whatissplit ratio?

Q2) @ Write anote on methods of tissue disaggregation. [6]
OR
Describe sources and detection of mycoplasma detection.

b) Comparebetweeninfiniteand finitecell lines. [4]

PT.O.



Q3) 8

Explain biochemical characterization of cell line. [6]
OR

Write a note on cryopreservation. Explainit’'s need in ATC.

b) Giveadvantages and disadvantages of serum free media. [4]
Q4) @ Describe histotypic culture. [6]
OR
Elaborate on the role of CO, incubator and haemocytometer in animal
tissue culture.
b) Describelayout of animal tissue culture laboratory. [4]
Q5) Write short notes on any four of the following: [10]
a  Suspension culture.
b) Substrates used in ATC.
c) Subculture of adherent cells.
d) Applicationsof animal tissue culture.
€) Methods of sterilization of serum.
f)  Nutritional requirement of cellsinvitro.

[5903]-54 2



Total No. of Questions: 5] SEAT No. :

PA-1070 [Total No. of Pages: 2
[5903]-55

T.Y.B.Sc. (Biotechnology)
BBt - 505: APPLIED BIOTECHNOLOGY - |
(2019 Pattern) (CBCYS) (Semester - V)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Qliscompulsory.

2) Solveany 3 questions from Q2 to Q5.

3) Q2-Q5carryequal marks.

Q1) Attempt any five of thefollowing: [9]
ad Define Top down method.
b) Write applications of GFP.
c) Nametwo applications of molecular diagnostics.
d) Polyketides.
e) Exemplify any living marine bioresources.

f)  Givethe scientific name of earthworms used in vermicomposting.

Q2) @) Explainsynthesisof nanoparticlesusing living organisms. [6]
OR
Describe Microagae and its applications.

b) Microfluidicsin diagnostic. [4]

PT.O.



Q3) 8

b)

Q4) g

b)

Write an assay on infrastructure requirements in composting.

OR
Explain Barophilic organism and its application.

Nanobots as medicine to cross blood brain barrier.

Explain PCR as diagnostic with any one example.
OR
Describerole of seaweedsin removal of metals.

Explain marine resources and how these can be used?

Q5) Write short notes on (any four) of the following:

a)
b)
C)
d)
€)

f)

Biobriquetting.
Chitosan.

Marine aclinobacteria.
Biochip.

DNA reporters.

Biomarkers for disease.
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[5903]-56

T.Y.B.Sc. (Biotechnology)
BBt-506: BIODIVERSITY AND SYSTEMATICS
(2019 Pattern) (CBCYS) (Semester - V)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Question no. 2to 5 carry equal marks.

Q1) Solveany fiveof thefollowing: [5]
a) Definespeciesdiversity.
b) What do you mean by population dynamics?
c) Whatislnsular habitats?
d) DefineBiomimetics.
e) What is opportunistic species?

f)  What is Taxonomy?

Q2) @ Describe Habitat and Niche. Also give detall account on types of habitats.[6]
OR
Describe major threats to Biodiversity with one case study.

b) Explainaesthetic and medicinal benefitsof Biodiversity. [4]

PT.O.



Q3) 8

Describe Insitu and Exsitu conservation methods in Biodiversity with
examples. [6]

OR

Describe major causes and threatsto Biodiversity with examples.

b) Explaintheimportance of NGO movementsand their rolein conservation
of Biodiversity. [4]
Q4) @ Discussvarious molecular toolsin Taxonomy or classification system.[6]
OR
Discussrole of different institutionsin conservation of Biodiversity.
b) Explainsurvivorship curves. [4]
Q5) Write short notes on any four of the following: [10]
ad  Chipko movement.
b) What isBiodiversity Hot spots?
c) Red Data Book.
d) Indicesfor analysisof Biodiversity.
€) Population agedistribution.
f)  Strategiesfor sustainable exploitation of Biodiversity.
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[5903]- 61
T.Y.B.Sc.
BIOTECHNOLOGY

SEAT No.:
[Total No. of Pages: 2

BBt-601 : Enzymeand Enzyme Technology
(2019 Pattern) (CBCS) (Semester - V1)

Time: 2Hourg]
I nstructions to the candidates:

1)
2)
3)

Q.1 iscompulsory.
Solve any three questions from Q.2 to Q.5.
Q.2to Q.5 carry equal marks.

Q1) Solveany fiveof thefollowing.

a)
b)

c)
d)
€)

f)

Q2) g

b)

Q3) g

b)

Ribozyme.

Specific activity.
Immobilization of enzyme.
Unit of enzyme.

Allosteric enzyme.
Metallozymes.

Explain Metal-lon catalysis.
OR

Give benefits of enzymeimmobilization.

Discuss multienzyme complex.

Discussthe model explaining enzyme action.

OR
Discuss Lineweaver - Burk plot.

Explainindetail glucose Biosensor.

[Max. Marks: 35

[5]

[6]

[4]

[6]

[4]
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Q4) 8

b)

Derive Michagelis- Menten equation. Givethe significance of Km.

OR

Describe compartmentation of metabolic pathways.

Givethe applications of immobilization of enzymes.

Q5) Write short notes on any four of the following.

a)
b)
C)
d)
€)

f)

[5903]-61

Choline esterase and transaminase.

| soenzyme with suitable example.
Mechanism of action of chymotrypsin.
Feedback regulation.

Lysosomal proteolytic pathway.

Classification of matricesused in enzymeimmobilization.

v O <O
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T.Y.B.SC.
BIOTECHNOLOGY
BBt-602: AgricultureBiotechnology
(2019 Pattern) (CBCS) (Semester - V1)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Question No. 2to5 carry equal marks.

Q1) Solveany five of thefollowing. [9]
d  What isurban agriculture?
b) Definegreen house.
c) Whatissymbiotic nitrogen fixation?
d) Definemodern agricultural biotechnology.
e) Defineabiotic stress.
f)  Definemolecular markers.

Q2) & Whatisdisease diagnosis? Explain the techniquesand importancein
details. [6]
OR

Give concept and applications of ICT in agriculture.

b) Define biopesticides. Give importance of biopesticides. [4]
Q3) @ Definebiofertilizers. Explainit’stypesin details. [6]
OR

Explain vertical farming with advantages.

b) Explainroleof agriculture biotechnology in Indiaand world. [4]
PT.O.



Q4) 8

Writeanote on transgenic plant for disease resistance. Give one example.
[6]
OR

Compare between hydroponics, aeroponics and aguaporins.

b) What isherbicide? Explain devel opment of transgenic plant for herbicide
resistance in crops. [4]

Q5) Write short notes on any four of the following. [10]

ad Methods of gene transfer.

b) Explain green house types based on shape.

c) Givefactorsresponsible for loss of genetic purity.

d) Describe biocompost.

€) Explain marker assisted selection.

f)

[5903]-62

Give morphological symptoms of plant disease.
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PA-1074 [ 5903]_ 63 [Total No. of Pages: 2

T.Y.B.&C.
BIOTECHNOLOGY
BBt-603 : Applied Biotechnology- I
(2019 Pattern) (CBCS) (Semester - V1)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to 5 carry equal marks.

Q1) Solveany five of thefollowing. [9]
a)  Defineunipotent stem cell.
b) DefineBiotransformation.
c) Whatismetabolic network?
d) DefineVNTR's.
€e) What aregenetically modified crops?
f)  Definebiofud.

Q2) @ Explanindetail first generation of biofuels. [6]
OR

Explainin detaill second generation of biofuels.
b) Giveindetail applicationsof DNA profilinginforensc medicine.  [4]
Q3) @ What arestem cells? Giveits classification on basis of its potency & its

sources. [6]

OR
What isstem cell therapy? Explain with an example.

b) WhatisGUARDIAN?Mentionitssignificance. [4]

PT.O.



Q4) 8

b)

What is Graph theory? Explain three graphs commonly used in system
biology. [6]

OR
What isDNA finger printing? Giveits applications.

What isrice 3K project? [4]

Q5) Write short notes on any four of the following. [10]

a)
b)
c)
d)
€)

f)

Green Technology

Lysosomal storage disorders (LSD)
Renewabl e energy Technologies.

Protein- Protein interactions (PPI’s)

Cord blood banking.

Ecological risk associated with GM foods.

v O <O
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[5903]-64

T.Y.B.Sc. (Biotechnology)
BBT - 604: FOODAND PHARMACEUTICAL
BIOTECHNOLOGY
(CBCS 2019 Pattern) (Semester - V1)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Question No. 2to 5 carry equal marks.

Q1) Solveany Fiveof thefollowing: [9]
a) Enlist non-alcoholic beverages.
b) Define Pharmacopoeia.
c) State examplesof flavor enhancers.
d) WhatisNDA?
€) Whatisphasezeroof clinical trial?
f)  Which are the food borne viruses?

Q2) @ Explainthe stepsinvolved in drug discovery process. [6]
OR

Describe the formulation process of vitamin with suitable example. [6]

b) Explainindetail about probioticsand their roles. [4]

Q3) @ Whatarenutraceuticas? Explainindetail about their rolesand applications.
[6]

OR
Explain concept of molecular screening in drug discovery. [6]
b) Giveabrief account on Indian pharmacopoeia. [4]

Q4) @ What is pharmaceutial biotechnology? Discuss in brief about its

applications. [6]
OR
Explain principles of HACCP system. [6]
b) State the various types of packaging material used in food packaging
and explain any two of them. [4]

PT.O.



Q5) Write short notes on any FOUR of the following.

a)
b)
c)
d)
€)

f)

Biosmilars.
Significance of pre-clinical study.
Emulsifiersand stabilizing agents.

Role of bacteriasin pharmaceutical production.

GMP guidlines of FDA.
Computer aided drug designing.

oo i
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[5903]-65

T.Y.B.Sc. (Biotechnology)
BBt-605: BIOINFORMATICS
(CBCS 2019 Pattern) (Semester-V1)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Questions2to5 carry equal marks.

Q1) Solveany fiveof thefollowing: [9]
a Whatisparalogs?
b) Define secondary database.
c) Write any two examples of boolean operators.
d) Writesignificance of FASTA.
€) What do you mean by redundancy in database.
f)  Definegloba aignment.

Q2) & Discussindetail genebank file format. [6]
OR
What is PSA? Discuss FASTA method of sequence alignment.
b) Explain CATH database [4]
Q3) @ Discuss“Microarray” as data generation tool. [6]
OR
What is sequence alignment? Explain in detail methods of MSA with
examples.
b) Explainvariousattribute of indexing. [4]

PT.O.



Q4) g

b)

What are databases? Enlist various types of databases. Explain Nucleic
Acid database. [6]

OR
Explain various stepsinvolved in alignment using BLAST.
Discuss sequencerretrieval system with example. [4]

Q5) Write short note on any four of following. [10]

a)
b)
c)
d)
©)

f)

Uniprot

Pubmed

Applications of MSA
Object oriented database
Low complexity in BLAST
Heuristic agorithm.

4 L)
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PA-1077 [ 5903]_ 66 [Total No. of Pages: 2

T.Y.B.Sc. (Biotechnology)
BBt-606: BIOSAFETY & BIOETHICS& IPR
(2019 Pattern) (CBCYS) (Semester-VI)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any three Questions from Q.2 to Q.5.

3) Questions2to5 carry equal marks.

4) Figuresto theright indicate full marks.

5) Draw neat labelled diagram wherever necessary.

Q1) Solveany fiveof thefollowing. [9]
ad What are GMOs? Give two examplesin agriculture.
b) Enlist the objectives (any two) of medical ethics.
c) How Intellectual Property should be protected?
d) Nametheformatsin which ethical databe stored.
e) Define Trade secret and its characteristics.
f)  What are BSL-I to BSC-3 types of ?

Q2) @ Explain changein Indian Patent System dueto TRIPS. [6]
OR
Define Geographical Indication. Discuss Gl in detail citing different
examples.
b) Withexample, describe Maleficencein biomedical research. [4]
Q3) @ Describe 7 codes of Bioethics. [6]
OR
Explain Bioethics protect the dignity, rights and welfare of research
participants.
b) Analyseroleof Patent in technology transfer. [4]
Q4) & Withillustration describe Biosafety cabinet. [6]
OR
Explain containment level and GLP.
b) Discusssalient features of Indian Patent Law. [4]

PT.O.



Q5) Write short notes on any four of the following.

a)
b)
c)
d)
€)

f)

[5903]-66

Objective of World Intellectual Property Organization.

Non-patentable | nventions

|CH-GCP

Laws on Biosafety

Kinds of Biological material accepted by IDA

Ethicsin genetic engineering.

& B ¥
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