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[4125] - 316
M.Sc. - II (Sem. - III)

ANALYTICAL CHEMISTRY
CH - 392 : Advanced Analytical Techniques

(2008 Pattern)

Time :3 Hours] [Max. Marks :80
Instructions to the candidates:-

1) Answer to the two sections should be written in separate answer books.
2) All questions are compulsory and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of non - programmable calculator / logarithmic table is allowed.
5) Use of graph paper is allowed.
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SECTION - I
Q1) Attempt any four of the following : [20]

a) State and explain Faraday’s law of electrolysis. Give it’s important
applications.

b) State and explain the principle and working of current and voltage
measuring devices with one typical example.

c) Draw and explain the band structure of conductor, insulator and semi
conductor. Mention important applications of semiconductor.

d) Calculate the binary equivalent of 7497 and the decimal equivalent of
1110001011.

e) Calculate the output voltage of the transformer with turn ratio 5 : 1 when
voltage of 120 V is applied to the primary coil.

Q2) Attempt any four of the following : [20]
a) What is OPAMP? State it’s important applications.
b) Describe the role of microprocessor control in AAS.
c) Write a note on flow injection analyzer.
d) Draw the configurations of n - type and p - type semiconductors. Give

their important properties and mode of action.
e) Three capacitors 3 μf, 6 μf and 4 μf are connected along with unknown

in series across 230 V of d.c. supply, the total capacitance is 1μf. Calculate
the unknown capacitance and voltage across each capacitor.

SEAT No. :
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SECTION - II
Q3) Attempt any four of the following : [20]

a) Explain the following terms with respect to AAS :
i) Spectral interference
ii) Releasing agent.
iii) Protective agent.
iv) Chemical interference.
v) Ionisation interference.

b) Explain the internal standard method in AAS with suitable example.
c) Compare the techniques inductively coupled plasma spectroscopy and

direct current plasma emission spectroscopy.
d) A solution of a sample of plant ash gave a meter reading 40. To solution

B and C containing the same quantity of unknown solution 45 and 85
mg/ml of potassium were added, meter reading of 70 and 95 respectively
calculate the concentration of potassium in the sample.

e) Magnesium in blood serum can be determined by AAS. A 5.0 ml serum
sample was diluted to 100 ml and its absorbance was found to be 0.125.
A standard containing 2 × 10–5M of Mg2+ gave the absorbance of 0.187.
Calculate the magnesium concentration in milligram percent in sample of
blood. [Given : Atomic mass of Mg = 24.0 gm mol–1]

Q4) Attempt any four of the following : [20]
a) Give a comparative account of Atomic mass spectrometry and molecular

mass spectrometry.
b) Explain Enzyme - linked immunosorbent assay with respect to principle,

practical aspects and applications.
c) Describe how the laser enhanced ionisation technique is useful for detection

of various gases, liquids and solids.
d) Define spectrum. Describe in brief the principle and mechanism of

emission, fluorescence and absorption spectra.
e) A 400 mg sample of hair from a young child is digested in HNO3 -

HClO4 and diluted to 25 ml.A 10 ml. aliquot is  diluted to 25ml and
analysed with a cadmium hollow cathode tube. The absorbance reading
is 0.13. To a second 10 ml aliquot 1ml of a 0.400 ppm standard. Cadmium
solution is added followed by dilution to 25 ml and analysed for cadmium.
The absorbance reading is 0.18. Calculate the cadmium content in the
hair sample and compare it with the mean value of 3.3 ppm found for
children.
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[4125] - 317
M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 380 : Pharmaceutical Analysis

(2008 Pattern) (Sem. - III)

Time :3 Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory and carry equal marks.

2) Answers to the two sections should be written in separate answer books.

3) Use of logarithmic table / non - programmable calculator is allowed.
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SECTION - I
Q1) Attempt any four of the following : [20]

a) Explain process errors and packing errors in pharma industries.
b) How stability study is used to determine the shelf life of drug?
c) Give the procedure for photometric determination of haemoglobin.
d) What is limit test? Explain the procedure for limit test of lead.
e) 1.12 g of salicylic acid (C10H8O) sample was dissolved in 15 ml ethanol.

To this 50 ml of 0.5 m sodium hydroxide solution was added and solution
was soiled for 15 minutes. On cooling, excess of alkali was titrated with
0.5 m hydrochloric acid solution using phenol red indicator. The titre
reading was 25.0 ml. The blank titration reading was 49.8 ml. Determine
the percentage of salicylic acid in the sample.

Q2) Answer any four of the following : [20]
a) Mention the significance of ash value for vegetable drugs and how water

soluble ash in ginger is determined?
b) How trace water is determined from pharmaceutical preparation?
c) Describe in detail microbial assay of anepicidin.
d) Write a note on blood and blood products.
e) 0.29 g oxyphenbutazone (C19H20N2O3. H2O) sample was dissolved in

25 ml acetone and solution was titrated with 0.1 N sodium hydroxide
using bromothymol blue indicator. The titration reading was 7.9 ml.
Calculate the percentage of oxyphenbutazone in the sample.

P.T.O.
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SECTION - II
Q3) Attempt any four of the following : [20]

a) Describe in detail disintegration test for tablets.
b) What are aerosols? How are they prepared? Give their advantages.
c) What are tablets? Give assay of aspirin from APC tablets.
d) Differentiate between ointments and creams.
e) 0.59 g ascorbic acid (C6H8O6) sample was dissolved in 25 ml water and

diluted to 100 ml. 10 ml of this sample solution was titrated with 0.1 N
iodine solution using starch indicator. The titration reading was 6.5 ml.
Determine the percentage of ascorbic acid in the sample.

Q4) Answer any four of the following : [20]
a) Explain the role of lubricants, disintegrants and antiadherents in tablet

preparation.
b) Differentiate between solutions and suspensions with suitable examples.
c) Give an account of gas sterilization of pharmaceutical products.
d) Explain three phases in the clinical evaluation of investigational new drug

(IND)
e) An accurately weighed sulphadiazine (C10H10N4O2S) sample, 0.35g; was

dissolved in a mixture of 50 ml water and 10 ml concentrated hydrochloric
acid. On cooling the solution to 5°C, it was titrated against 0.1 m sodium
nitrite solution. The titre reading was 13.5 ml. Calculate the percentage
of sulphadiazine in the sample.
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PHYSICAL  CHEMISTRY
CH - 414 : Biophysical Chemistry and Related Techniques
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Instructions to the candidates:

1) Answers to the TWO sections should be written in SEPARATE answer books.
2) ALL questions are COMPULSORY.
3) Figures to the RIGHT SIDE indicate FULL marks.
4) Use of logarithmic table/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.
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Physico-Chemical Constants
1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg
11. Bohr magneton eβ = – 9.274 × 10–24 J T–1

12. Nuclear Magneton nβ = 5.051 × 10–27 J T–1

13. Mass of an electron me = 9.11 × 10–31 kg

P.T.O.
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SECTION - I
Q1) Attempt any four of the following : [20]

a) Define biological cell. Explain its constituents.
b) Explain the role of nucleic acids in cell biology.
c) State the applications of Donnan Membrane Equilibrium.
d) Write a note on blood buffering system.
e) Explain the functions of proteins.
f) Explain the terms ‘proteolysis’ and ‘chaperonins’.

Q2) Attempt any four of the following : [20]
a) Define contour length of a polymer macromolecular chain. Deduce the

relation l
3π
8NR =  .

b) Explain the significance of directionality in H bonding.
c) Explain the importance of the Henderson equation to determine maximum

buffering capacity.
d) Write a note on phosphoanhydride bond in ATP.
e) Calculate Rrms for a polymer having 250 monomer units and 400 nm

long.
f) Explain osmosis and reverse osmosis.

SECTION - II

Q3) Attempt any four of the following : [20]
a) Define the terms :

i) Neuron.
ii) Nerve
iii) Membrane lipids.
iv) Membrane proteins and
v) Carrier proteins.

b) Describe the lamellar model to explain the structure of cell membrane.
c) What is enzyme inhibition? Explain briefly reversible inhibition.
d) What is a nerve? State its types giving examples.
e) Derive Michaelis - Menton equation for enzyme catalysis.
f) Discuss the mechanism of ion transport through cell membrane.



Q4) Attempt any four of the following : [20]
a) Explain the light scattering method for determining the molecular weight

of biopolymers.
b) What is electrophoresis? How is the technique used to determine the

molecular weight of proteins?
c) What are the major applications of optical Rotatory Dispersion.
d) Write a note on helix - cell transitions.
e) Discuss the applications of Donnan Membrane equilibrium.
f) Explain the terms - number - average and weight - average molecular

weight of macromolecule.

[4125]-403 3
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[4125] - 405
M.Sc. - II (Sem. - IV)

INORGANIC CHEMISTRY
CH - 430 : Inorganic Solids and Heterogenetics Catalysis

(2008 Pattern)

Time :3 Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat diagrams wherever necessary.

P666

Q1) Answer the following (any 4) [20]
a) Explain the potential energy curve for adsorption of H2 on Ni surface.
b) Write an account on synthesis, properties and structure of hetero

polyanions of phosphorus.
c) Calculate the number of frame work electrons in the compound

[Mo6(Co)16]
–2 and draw its structure.

d) Giving suitable examples distinguish between polycationic and polyanionic
compounds.

e) “Semiconductor materials play an important role in catalysis”. Justify
with the help of suitable examples.

Q2) Answer any four : [20]
a) Explain the role of phosphate linkage in evolution of life.
b) Explain the importance of zeolites in catalysis. Give examples in support

of your answer.
c) Give examples of polynuclear metal carbonyls. Explain the effect of

pyrolysis on these carbonyls.
d) With the help of suitable examples (at least two) explain the role of

nanomaterials in organic synthesis.
e) Name the important types of reactors used in heterogeneous catalysis

and explain working of any one in detail.

SEAT No. :

P.T.O.
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Q3) Attempt the following (any 4) [20]
a) Write an account on (PNCl2)6.
b) What do you understand by the term “Supported metal catalyst”. Explain

their applications.
c) Comment on the different types of silicates, their structures and tetrahedral

coordination.
d) Complete the following :

i) ?OHHP 2104 ⎯→⎯+

ii)

?NHSCl 32 ⎯→⎯+

iii)

?]SiO[SiO 32 ⎯→⎯+ −−

iv) ?NaBHHNBCl 43333 ⎯→⎯+

v)

?HPONaPONaH 4242 ⎯→⎯+

e) Draw the following structures.
i) Ir4(CO)12

ii) S4N4

iii) [NPCl2]5

iv) [Ta6O19]
8–

v) [Fe(B9C2H11)2]
2–

Q4) Write short notes on : any 4 [20]
a) Oxyacids of Halogens.
b) MCM - 41
c) Nano materials for a clean evironment.
d) Zeiglar Natta Catalyst.
e) Fischer - Tropsch synthesis.



Total No. of Questions : 6]

[4125]-401
M.Sc. (Sem. - IV)

PHYSICAL  CHEMISTRY
CH - 410 : Molecular Structure and Spectroscopy

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) ALL questions are Compulsory.
2) Answers to the TWO sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of logarithmic tables/calculator is allowed.

P662

Physico-Chemical Constants
1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg
11. Bohr magneton eβ = – 9.274 × 10–24 J T–1

12. Nuclear Magneton nβ = 5.051 × 10–27 J T–1

13. Mass of an electron me = 9.11 × 10–31 kg
                                                                                                                                           P.T.O.

[Total No. of Pages : 3

SEAT No. :



[4125]-401                                          2

SECTION - I
Q1) Attempt any three of the following : [15]

a) Explain the theory of spin - spin interaction for an A2 type case. Explain
why the two protons in a CH2 group do not cause splitting of each
other’s signals.

b) Discuss the advantages of FT - NMR.

c) Define the term ‘coupling constant’ in NMR. Discuss the factors
influencing coupling constant.

d) Write a note on : Use of NMR in medical diagnostics.

e) Describe the instrumentation used in NQR spectroscopy with a suitable
diagram.

Q2) Attempt any three of the following : [15]

a) Explain the working of ESR spectrometer using block diagram.

b) State the Mc connell equation and discuss its applications.

c) Distinguish between NMR and ESR spectroscopy.

d) Discuss the applications of ESR spectroscopy.

e) Explain the basic principle of PAS.

Q3) Solve any two of the following : [10]

a) A free electron resonates at 9.8 GHz at a magnetic field strength 0.35 T.
At what frequency will resonance occur if the magnetic field is 1.5T?

b) Differentiate among the following compounds from the 19F spectra at
high field.

FCHCH,CFCH 2333 −−  and CH2F – CH2F

c) Predict the nature of ESR spectra of 

3
14 NH

and 3
15 NH .

Given :

H)-N(for G 6A  , I N, 15
2

115 ==

2
11  I H, =

H)-N(for G 20A  1, I N, 1414 ==



SECTION - II

Q4) Answer any three of the following [15]
a) State and explain the principle of X - ray spectroscopy.
b) Describe the single crystal diffraction method used for investigating the

internal structure of crystals.
c) Define and explain the terms scattering factor and structure factor used

in X - ray diffraction.
d) Discuss the applications of X - ray diffraction.
e) Explain the principle and experimental arrangement of electron diffraction

technique.

Q5) Answer any three of the following : [15]
a) Discuss the applications of electron diffraction technique.
b) How is the phenomenon of neutron diffraction experimentally studied?
c) Define the terms : Pole strength, magnetic yield, gram susceptibility and

intensity of magnetization.
d) Explain the characteristic properties of diamagnetic, paramagnetic and

ferromagnetic substances.
e) Derive the expression for gram susceptibility used in uniform field method.

Q6) Solve any two of the following [10]
a) The mass and density of an atom are 63.5 and 8.94 g cm–3 respectively.

It has an FCC structure. Calculate the radius of an atom.
b) The density of lysozyme crystals was 1.242 KgL–1. The crystals contained

66% protein. Calculate the mass of dry protein per unit cell.
(Given : The unit cell dimensions of lysozyme crystal in Å are 79, 79 and
38)

c) Using pascal constants and appropriate constitutive corrections given
below, calculate the molar susceptibility of acetic acid.

[Given : Pascal constants in cgs units :
C = –6.0 × 10–6, H = –2.93 × 10–6

O2(Carboxylate) = –7.95 × 10–6]

[4125]-401  3
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Total No. of Questions : 5]

[4125]-404
M.Sc. (Sem. - IV)
PHYSICAL  CHEMISTRY

CH - 415 : Special Topics in Nuclear Radiation Chemistry
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Answers to the TWO sections should be written in SEPARATE answer books.
2) ALL questions are COMPULSORY.
3) Figures to the RIGHT SIDE indicate FULL marks.
4) Use of logarithmic table/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.

Physico-Chemical Constants
1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg
11. Bohr magneton eβ = – 9.274 × 10–24 J T–1

12. Nuclear Magneton nβ = 5.051 × 10–27 J T–1

13. Mass of an electron me = 9.11 × 10–31 kg
1                                                                                                                                           P.T.O.
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SECTION - I
Q1) Attempt any three of the following : [15]

a) Discuss the general aspects of use of radiopharmaceuticals in diagnosis
and therapy of various diseases.

b) Describe the method of preparation of 
C

99m T .

c) Give an account of positron emmission tomography technique.

d) Write a note on use of ionizing radiation for food preservation.

e) Describe the method of separation of uranium isotopes.

Q2) Attempt any three of the following : [15]

a) Explain the terms cosmology, nucleosynthesis, meteorite, sand p process.

b) Draw and explain cosmic, abundance curve.

c) Write down the reactions for He, C and Ne burning processes.

d) Explain how liquid radioactive waste is classified. How this waste is
disposed off?

e) Discuss the various categories of solid waste.

Q3) Attempt any two of the following : [10]

a) Find out the activity of C
99m T if the activity of loaded O

99M in technicium
generator is 30,00 CPM and 

C
99m T is extracted after 6 hours.

Given :
2

1t of O
99M = 66h, C

99m T  = 6.01h, extraction efficiency = 80%.
b) Find out the thickn of lead required to reduce the activity from 25000

CPM to 10,000 CPM. Given eμ = 0.211 ble, A of pb = 207, Z =   ,
density of pb = 11.35 g/cm3

c) Complete the following reactions

−⎯→⎯−⎯→⎯−

−⎯→⎯−⎯→⎯−
−

−

ECβ012203

ITβ
O

989
O

98

pb) Tl(p,

M)5,(M



SECTION - II

Q4) Answer any four of the following : [20]
a) Describe the radiolysis of aromatic hydrocarbons.
b) Explain the phenomenon of radiolysis of alkanes.
c) Explain the principle and technique of radiometric titration curves based

on interaction of β - particles with the substance.
d) Describe the radiometric titration curve for the titration of a mixture of

three ions in which ions precipitating first and last are labelled.
e) Give an account of experimental set up of neutralization reaction using

radioactive kryptonates.
f) What are the various phase separation techniques used in precipitation

radiometric titrations? Discuss any one of them in detail.

Q5) Answer any four of the following : [20]
a) State and explain the procedure for the determination of beam energy.
b) Discuss the chemical problems in purification and isolation of radioactive

species during their production.
c) Write a note on carriers used in nuclear reaction.
d) Explain competition kinetics with a suitable example.
e) Define radical scavenging. Explain it with a suitable example.
f) 20 ml labelled KI were titrated with 0.005 M AgNO3 radiometrically.

Addition of 1 ml of AgNO3 showed a drop in initial activity from 18,000
counts per 2 min to 8000 CPM. Find the amount of KI in the  mixture
Background counts = 50 for 5 min.
(Given : atomic weight of K = 39.1, I = 127, Ag = 108, N = 14, O = 16).

[4125]-404  3    3



Total No. of Questions : 4] [Total No. of Pages : 3

[4025]-404
M.Sc. (Sem. - IV)

PHYSICAL  CHEMISTRY
CH - 416 : Special Topics in Physical Chemistry

(2004 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Answers to the TWO sections should be written in SEPARATE answer books.
2) ALL questions are COMPULSORY.
3) Figures to the RIGHT SIDE indicate FULL marks.
4) Use of logarithmic table/calculator is ALLOWED.
5) Neat diagrams must be drawn WHEREVER necessary.

Physico-Chemical Constants
1. Avogadro Number N = 6.022 × 1023mol–1

2. Boltzmann Constant k = 1.38 × 10–16 erg K–1 molecule–1

= 1.38 × 10–23 J K–1 molecule–1

3. Planck Constant h = 6.626 × 10–27 erg s
= 6.626 × 10–34 J s

4. Electronic Charge e = 4.803 × 10–10 esu
= 1.602 × 10–19 C

5. 1 eV = 23.06 k cal mol–1

= 1.602 × 10–12 erg
= 1.602 × 10–19 J
= 8065.5 cm–1

6. Gas Constant R = 8.314 × 107 ergK–1 mol–1

= 8.314 J K–1 mol–1

= 1.987 cal K–1 mol–1

7. Faraday Constant F = 96487 C equiv–1

8. Speed of light c = 2.997 × 1010 cm s–1

= 2.997 × 108 m s–1

9. 1 cal = 4.184 × 107 erg
= 4.184 J

10. 1 amu = 1.673 × 10–27 kg
11. Bohr magneton eβ = – 9.274 × 10–24 J T–1

12. Nuclear Magneton nβ = 5.051 × 10–27 J T–1

13. Mass of an electron me = 9.11 × 10–31 kg
4                                                                                                                                          P.T.O.
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SECTION - I
Q1) Attempt any four of the following : [20]

a) Define ‘Sensors’. What are the necessary requirements for conducting
electrodes for normal operation of sensors?

b) Discuss adsorption isotherms used in sensors.

c) Write a note on biosensors.

d) Write the proton condition for H3PO4 and H2Se.
e) Write mass balance on sodium and carbonate in 0.02M NaHCO3 and

charge balance for 0.5 N NaCN.

f) Draw the logarithmic concentration diagram for 0.1M H3PO4
[Given : PKa1 = 2.23, PKa2 = 7.21, PKa3 = 12.32]

Q2) Attempt any four of the following : [20]
a) Discuss the mechanism of general acid - base catalysis.
b) Explain the catalysis in dilute aqueous solution.
c) Define the terms :

i) Activity
ii) Catalyst.
iii) Poison and
iv) Selectivity of catalyst.

d) Calculate the pH and concentration of all ionic species for 0.01 M
CH3COONa.
[Given : Ka = 1.85 × 10–5]

e) Derive the rate expression for Michalis - Menten Kinetics.
f) Give the mechanism of the phenol - acetone condensation reaction to

get bisphenol A.
SECTION - II

Q3) Attempt any four of the following [20]
a) What are the applications of carbon nanotubes?
b) Write a note on - nano robot.
c) Describe any two chemical methods of preparing nano particles.
d) What are the different techniques used by a submarine to stilth itself?
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e) Discuss the characteristics of passively smart materials.
f) Explain active smartness with proper illustration.

Q4) Attempt any four of the following [20]
a) Explain the abnormal changes in properties observed in nano particles

as compared to ordinary particles.
b) Write a note on - smart vibration controllers.
c) Define functionality. Give examples of monomers that are mono, bi, tri

and tetra functional.
d) With the help of a neat and labelled diagram, describe the working of an

electron microscope.
e) Describe lithographic methods of preparing nanoparticles.
f) What is the calibration temperature used in thermocouple?

A wattmetre records 100 Nm torque corresponding to 500 watts power.
Calculate the deflection torque to 250 watts power.

[4125]-404                                           3                                                        6
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 2

[4125] - 411
M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 481 : Bioanalytical and Forensic Science

(Sem. - IV) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) All questions are compulsory and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic table/non-programmable calculator is allowed.

SECTION - I

Q1) Attempt any four of the following : [20]
a) How is starch estimated from flour?
b) What are micronutrients? Explain with suitable examples.
c) Explain cryoscopic method for determination of added water in milk.
d) How is HMF estimated in the sample of honey?
e) Calculate percentage of lactic acid in given sample of milk, if 10 ml of

it required 2.3 ml of 0.01M NaOH solution (Molecular wt. of lactic
acid = 90).

Q2) Attempt any four of the following : [20]
a) How is amylase estimated?
b) Discuss chemistry of vitamin A, with respect to sources, biological

functions and principle of estimation.
c) What are aminoacids? Explain the method for estimation of free

aminoacids.
d) Describe the ‘Tanner method’ used for estimation of SO2 from food

sample.
e) A sample of butter weighing 4.98 gm was dissolved in chloroform

and treated with KI solution and titrated against 0.01N Na2 S2 O3. It
required 8.4ml of the titrant (corrected titre value). Calculate the peroxide

value of the sample.
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SECTION - II

Q3) Attempt any four of the following : [20]

a) Outline the procedure for determination of benzodiazepines.

b) State principle and give the procedure for determination of barbiturates

by ‘procedure B’.

c) Explain the procedure ‘Type C’ for isolation and identification of

amphetamines.

d) Explain the procedure for isolation of cocaine from urine.

e) Caffeine is estimated from blood sample by using gas chromatography.

The results of analysis were as follows :

i) Standard caffeine concentration = 50 μg/ml.

ii) Peak height of caffeine sample = 65 min.

iii) Peak height of caffeine in reference standard = 75 min.

Calculate concentration of caffeine in given sample.

Q4) Attempt any four of the following : [20]

a) Define the terms :

i) Opium ii) Manufacturer

iii) Coca-leaf iv) Psychotropic substance

b) Explain the rules related to building arrangements in non bonded

laboratory.

c) How are dutiable goods transferred from one bonded warehouse to

another bonded warehouse?

d) Outline the procedure for warehousing of alcoholic preparations.

e) Write note on ‘Illicit Traffic’.
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 2

[4125] - 412
M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 490 : Analytical Spectroscopy

(Sem. - IV) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) All questions are compulsory and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic table/Non-programmable calculator is allowed.

SECTION - I

Q1) Attempt any four of the following : [20]
a) What are filters? Distinguish between absorptive and interference filter.

Give it’s limitations.
b) What are transducers? Explain with schematic diagram, principle and

working of pneumatic detector.
c) Give the principle of ESCA, with schematic diagram explain essential

components of ESCA instrument.
d) Monochromatic radiation enters the prism at an incident angle 68.2°

as measured from the perpendicular to the surface. The refractive index
of radiation in air and prism are 1.00 and 1.60 respectively. Calculate
the angle at which radiation exist from the prism.

e) An assay was performed using EMR that has wavelength of 445 nm
in methanol. Calculate the velocity, frequency and energy of radiation

in methanol (Given : refractive index of methanol = 1.329).

Q2) Attempt any four of the following : [20]
a) Enlist the detectors used for X-ray analysis. Explain any one detector

used for X-ray analysis.
b) What is meant by chemilumin escence? How chemiluminescence is

useful in quantitative analysis.
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c) What is meant by X-ray Fluorescence? With schematic diagram explain
energy dispersive X-ray Fluorometer.

d) State and explain principle of ultravoilet photoelectron spectroscopy.
Why is ultravoilet photoelectron spectroscopy not used to study core
shell electrons?

e) A Crystal of topaz was exposed to αK  line of copper at 1.542 A°

diffracted at an angle 34.65° relative to the crystalline surface for first
order diffraction. Calculate the spacing between the adjcent layers of
nuclei in the crystal.

SECTION - II

Q3) Attempt any four of the following : [20]
a) Discuss the quantum theory of NMR spectroscopy.
b) Write a critical note on 2-D NMR spectroscopy.
c) Describe with suitable examples the use of NMR technique in kinetic

studies.
d) A compound shows NMR at 240 Hz downfield from TMS peak in

spectrometer operating at 60 MHz. Calculate the values of chemical
shifts in ppm relative to TMS.

e) Calculate magnetic field strength required to observe the NMR
frequency for 19F at 60 MHz.
(Given : g

N
 = 5.257 and β

N
 = 5.05 × 10–27 JT–1)

Q4) Attempt any four of the following : [20]
a) Explain how John-Teller effect in copper (II) complex is described in

ESR spectroscopy.
b) Compare the fine splitting, hyperfine splitting and super hyperfine

splitting in ESR spectroscopy. Explain the cause of each type of
splitting.

c) Explain the principle of electron microscopy. Distinguish between
scanning electron microscope and scanning transmission electron
microscope.

d) Explain the EPR spectrum of DPPH radical.
e) Calculate the ratio of free electrons in the upper energetic level relative

to the number in the lower level at – 25°C in the magnetic fields with
flux density of 1.49 T

(Given : Bohr Magneton = 9.273 × 10–24 JT–1).
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 3

[4125] - 413
M.Sc. - II

ANALYTICAL CHEMISTRY
CH - 491 : Polymer Technology

(Sem. - IV) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory and carry equal marks.
2) Answers to the two sections should be written in separate answer books.
3) Draw diagrams wherever necessary.

SECTION - I

Q1) Attempt any four of the following : [20]
a) Distinguish between addition and condensation polymerisation.
b) Classify the polymers on the basis of their origin and structure of main

chain.
c) What are co-polymers? Derive kinetic rate equation for it.
d) Discuss the effect of radiation on polyethylene.
e) Write a note on thermal degradation.

Q2) Attempt any four of the following : [20]
a) Write a note on Emulsion polymerisation.
b) Give method of preparation and uses of

i) Teflon ii) Cellophane.

c) Complete the following reactions.
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d) Write a note on inhibitors.

e) 86 gm of vinyl acetate are co-polymerised with 25 gm of vinyl chloride.

Calculate the composition of the polymer formed instantaneously if

the monomer reactivity ratios of vinyl acetate and vinyl chloride are

0.23 and 1.68 respectively (At. wt. H - 1, C - 12, O -16, Cl - 35.5).

SECTION - II

Q3) Attempt any four of the following : [20]

a) Explain mechanical properties of polymers with respect to tensile-stress

- strain curves and fatigue test.

b) Write a note on Injection-moulding.

c) Explain sulphur and non-sulphur vulcanization processes.

d) Explain the following terms :

i) Transmittance ii) Colour

iii) Gloss iv) Haze

v) Transparancy

e) Equal masses of polymer molecules with M
1
 = 10,000 and

M2 = 1,00,000 are mixed. Calculate Mn  and Mw .
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Q4) Attempt any four of the following : [20]

a) Describe the dielectric strength and dissipation factor with respect to

polymers.

b) Explain with a neat diagram vapour phase osmometry method for

determination of molecular weight of polymer.

c) Discuss briefly the functions of the following after treatments :

i) Scouring

ii) Lubrication

iii) Sizing

d) Explain sol-gel and describe the steps involved in preparation of sol-

gel.

e) The intrinsic viscosity for a polymethylacrylate is 275.5 cm3/g.

Calculate the concentration of polymethylacrylate in benzene solution

with relative viscosity 1.999.
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 101
M.Sc. (Sem. - I)
BIOCHEMISTRY

BCH - 170 : Biomolecules
(2010 & 2008)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

P675

SECTION - I

Q1) Attempt any five of the following: [15]
a) Derive Henderson - Hasselbalch equation and write note on buffers.
b) Write note on isomeric forms of glucose.
c) Why Sucrose does not answer Benedict’s test.
d) What are fat soluble vitamins? Give their biological importance.
e) Differentiate between oxidative and hydrolytic rancidity.
f) How are biologically important macromolecules formed from their

monomeric subunits? Give suitable example.

Q2) Attempt any three of the following: [15]
a) Give structures of

i) Deoxy Sugar ii) Amino sugar
iii) Fatty acid iv) Homodisaccharide
v) Sphingolipids.

b) Discuss the features of different classes of lipids with examples.
c) What are coenzymes? List out coenzyme forms of B complex vitamins

with their significance.
d) Discuss the reactions of glucose that lead to formation of various sugar

acids.

SEAT No. :

P.T.O.



Q3) Answer any two of the following: [10]
a) Classify lipoproteins based on density and give their significance.
b) Write note on properties of ampipathic lipids.
c) Differentiate between reducing and non reducing sugars.

SECTION - II

Q4) Attempt the following (any five) [15]
a) Discuss reactions of Lysine & proline with ninhydrin reagent.

b) Differentiate between α  helix & 

β

 pleated structures of proteins.

c) Why aminoacids are referred as ampholytes.
d) What is role of carboxypeptidase in end group analysis.
e) Write note on features of peptide bond.
f) Differentiate between monomeric and oligomeric proteins.

Q5) Attempt the following (any three) [15]
a) Classify amino acids based on R group.
b) Elaborate on steps involved in amino acid sequencing.
c) Discuss features of Ramchandran plot.
d) Explain the titration curve of aminoacids with non polar R group.

Q6) Answer any two of the following: [10]
a) Classify proteins based on composition.
b) Write note on super secondary structure.
c) Explain the steps involved in synthesis of oligopeptides by solid phase

method.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 102
M.Sc. (Sem. - I)

BIOCHEMISTRY
BCH - 171 : Enzymology and Biophysical Techniques

(2010 Pattern and 2008 Pattern)
Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Answers to both the sections should be written on separate answer sheets.
3) Figures to the right indicate full marks.

P676

SECTION - I
(Enzymology)

Q1) Answer any three of the following: [15]
a) How do the difference in specificity of chymotrypsin and other related

protease arise?
b) Discuss the acid-base catalysis.
c) How activity of glycogen phosphorylase is controlled?
d) Discuss ubiquitin mediated protein degradation.

Q2) Explain the following: (any three) [15]
a) MWC model.
b) Chemical modification of amino acid side chain.
c) Proximity and orientation effect.
d) Pyruvate dehydrogenase complex.
e) Pre-stedy state kinetics.

Q3) Write notes on: (any two) [10]
a) Non competitive inhibition.
b) Lineweaver-Burk plot.
c) Coenzymes.

SEAT No. :

P.T.O.



SECTION - II
(Biophysical Techniques)

Q4) Attempt any five of the following: [15]
a) How will you detect the renaturation stage of DNA using

spectrophotometer? Explain with suitable example.
b) What is the main advantage of slab gels over column gels for PAGE?
c) What is relation between theoretical plates N, length of the column L ;

and the height equivalent of a theoretical plate, H?
d) How hydroxyapatite chromatography separate ss DNA from ds DNA?
e) Distinguish between fiberglass filters and nitrocellulose filters.
f) Give the applications of spectroscopy.

Q5) Answer any three of the following: [15]
a) What are the applications of purified enzymes? How purity of an enzyme

is judged?
b) Write a note on 2D electrophoresis.
c) Explain the process of reverse dialysis and give its applications.
d) Describe the various techniques used to determine the Molecular weight

of a peptide.

Q6) Attempt any two of the following: [10]
a) Define:

i) Void Volume.
ii) Total capacity of an ion exchanger.
iii) Available capacity.
iv) Mesh size.
v) Reporter group.

b) Describe any one application of agarose gel electrophoresis.

c) Differentiate partition and adsorption chromatography.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 103
M.Sc. (Sem. - I)
BIOCHEMISTRY

BCH - 172 : Microbiology and Cell Biochemistry of Eukaryotes
(2010 Pattern)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Answers to both the sections should be written on separate answer sheets.
3) Figures to the right indicate full marks.

P677

SECTION - I
(Microbiology)

Q1) Answer the following: (any three) [15]
a) Why penicillin is more effective against Gram +ve than Gram –ve bacteria.
b) What is the mode of action of alcohol as antimicrobial agent?
c) Explain in detail Endotoxins.
d) Discuss in detail Koch’s Postulates.
e) Discuss in detail Bright field and dark field microscopy with applications.

Q2) Explain the following: (any three) [15]
a) Differential staining.
b) Bacterial growth curve.
c) Lysine production.
d) Viral multiplication cycle.
e) Moist heat sterilization.

Q3) Write notes on: (any two) [10]
a) Define Auto trophs, heterotrophs, Lithotrophs, Phototrophs and

Chemotrophs.
b) Shape and arrangements of bacteria.
c) Exotoxins.

SEAT No. :

P.T.O.
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SECTION - II

(Cell Biochemistry of Eukaryotes)

Q4) Attempt any three of the following: [15]
a) Describe the different events occurring in different phases of mitosis.
b) Discuss industrial applications of various fungi.
c) Explain the composition and role of extracellular matrix.
d) Write note on: functional and biochemical maturation of tissues.

Q5) Attempt any three of the following: [15]
a) State principle and explain the technique for subcellular fractionation.
b) Explain in detail the ultrastructure of chloroplast.
c) Give the functions of Golgi apparatus.
d) Define fertilization? Explain the different physiological and biochemical

events occur during it.

Q6) Write notes on any two of the following: [10]
a) Give the significance of meiosis.
b) Structure of cell membrane.
c) Cell-cell reorganization in plants.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 103
M.Sc. (Sem. - I)
BIOCHEMISTRY

BCH - 172 : Cell Biochemistry(2008 Pattern)
Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) Answers to both the sections should be written in separate answer books.
2) Figures to the right indicate full marks.

SECTION - I
Q1) Explain any three of the following: [15]

a) Contributions of Louis Pasteur and Edward Jenner.
b) Electron microscopy and its limitations.
c) Capsule and pili.
d) Maintenance & preservation of pure culture.
e) Replication of the animal virus, Herpes simplex virus.

Q2) Answer the following: (any three) [15]
a) What is the mode of action of UV light?
b) What are the different methods used for quantitative measurement of

growth? How viable cells are measured?
c) Discuss industrial production of alcohol.
d) How dyes and heavy metals are useful in controlling growth of microbes?
e) Discuss the mode of action of diphtheria and cholera toxins.

Q3) Write short notes on (any two) [10]
a) Colony characteristics of bacteria.
b) Phenol coefficient.
c) Classification of viruses.

P677

P.T.O.

3



SECTION - II
Q4) Attempt any three of the following: [15]

a) Give detailed account on prokaryotic cell organization.
b) Describe structure and function of chloroplast.
c) Explain prophase of first meiotic cell division.
d) Give the composition of extracellular matrix.

Q5) Attempt any three of the following: [15]
a) What is the role of golgi vesicles in the formation of plasmamembrane.
b) Add a note on Lysosome and Peroxisome.
c) Describe cell aggregation in sponges.
d) What is organogenesis? Explain the process.

Q6) Write notes on any two of the following: [10]
a) Xylem and Phloem.
b) Density gradient centrifugation.
c) Marker enzymes.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 201
M.Sc. (Sem. - II)
BIOCHEMISTRY

BCH - 270 : Bioenergetics and Metabolism
(2010 & 2008 Pattern)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Answers to the two sections should be written on separate answer books.
3) Figures to the right indicate full marks.

P678

SECTION - I

Q1) Answer any Five of the following: [5 × 3 = 15]
a) Draw the structure of ATP and list out its significance.
b) Differentiate between C3 and C4 pathway in plants.
c) Show the entry of sugars other than glucose into glycolysis and give

their significance.
d) What are uncouplers? How do they affect ETC and ATP synthesis in

mitochondria?
e) Define gluconeogenesis. List out the gluconeogenic precursors.
f) Write note on the defective enzymes that lead to disorders in glycogen

metabolism.

Q2) Answer any Three of the following: [3 × 5 = 15]
a) Discuss the oxidation of glucose via pentose phosphate pathway and

give its significance.
b) Explain in detail the regulation of glycogenesis and glycogenolysis in

presence of glucagon.
c) Outline the sequence of reactions in anaerobic glycolysis with energetics.
d) Elaborate on the pathway that leads to formation of glucuronate and

Ascorbic acid.

SEAT No. :

P.T.O.



Q3) Answer any two of the following: [2 × 5 = 10]
a) Glyoxylate pathway and its significance.
b) Photosynthetic pigments.
c) Electron carriers of mitochondrial ETC.

SECTION - II

Q4) Answer any five of the following: [5 × 3 = 15]
a) How are adenine and guanine nucleotides synthesised from Inosine

monophosphate?
b) Give the clinical features of phenylketonuria and gout.
c) What are ketonebodies? How are they synthesised in liver?

d) Differentiate between  α , 

β

 and ω  oxidation of fattyacids and give their
significance.

e) Define transmination and deamination reactions and give their significance.
f) Show the entry of propionylCoA obtained from odd number fatty acids

into TCA cycle.

Q5) Answer any three of the following: [3 × 5 = 15]
a) Outline the biosynthesis of fattyacids with the help of fatty acid synthase

complex.
b) Discuss the biosynthesis of aromatic aminoacids.
c) Elaborate on Pyrimidine degradation.

d) Discuss 

β

-Oxidation of Palmitic acid with energetics.

Q6) Write note on any two of the following: [2 × 5 = 10]
a) ALT and AST.
b) Biosynthesis of triglycerides.

c) Glutathione biosynthesis.

( ( (
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Total No. of Questions : 4]

[Total No. of Pages : 2

[4126] - 202
M.Sc. (Sem. - II)
BIOCHEMISTRY

BCH - 271 : Techniques for Characterization of Biomolecules
(2010 Pattern) (New)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1) Attempt any four of the following: [20]
a) Explain the theory of sedimentation. Distinguish between analytical and

preparative ultracentrifugation.
b) ORD and CD are manifestation of the same phenomenon. Justify.
c) Enlist any five empirical rules for interpreting flurosence spectra of protein.
d) Give the principle and working of ESR.
e) How will you measure partial specific volume by using pyenometer?

Q2) Answer any two of the following: [20]
a) How will you differentiate the generation of biosensors on the basis of

radox reactions?
b) Give the principle and applications of NMR spectroscopy.
c) Describe the theory of LCMS. Enumerate the applications of LCMS.

Q3) Attempt any four of the following: [20]
a) Explain the phenomenon of fluorescence.
b) Write a note on atomic absorption spectroscopy.
c) Explain the effect of concentration and charge on sedimentation velocity.
d) Which transducer system is suitable for development of urea biosensor?

Why?
e) What is autoradiography? What are its applications?

P679
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Q4) Answer any four of the following: [20]
a) What is circular diachroism techniques? Explain its usefulness in structural

analysis of proteins.
b) Write a note on X-ray diffraction.
c) Explain the measurement of radioactivity by liquid scientillation counting.
d) What is the effect of addition of ethidium bromide on viscosity of DNA?
e) Describe the types of radiations used in Biochemistry.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 202
M.Sc. (Sem. - II)
BIOCHEMISTRY

BCH - 271 : Biophysical Techniques
(2008 Pattern) (Old)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right hand side indicate full marks.

SECTION - I

Q1) Answer any three of the following: [15]
a) Describe a typical spectrophotometer and explain the empirical rules for

interpretation of absorption spectra of biological molecules.
b) Describe the maximum Gilbert procedure of DNA sequencing.
c) Discuss the steps involved in Southern blotting for transfer and

hybridization of DNA molecule.
d) Differentiate between thin layer chromatography and thin layer gel

(filtration) chromatography.

Q2) Attempt any three of the following: [15]
a) Explain the process of dialysis and give its applications.
b) Draw the schematic diagram of UV-VIS spectrometer and explain the

instrumentation.
c) Describe any four commercially available matrix-ligand systems for affinity

chromatography.
d) Explain in brief the theory of electrophoresis. Give the types and explain

DISC PAGE.

P.T.O.

P679
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Q3) Answer any two of the following: [10]
a) How are individual amino acids from a mixture separated by amino acid

analyzer.
b) Write a note on DNA cellulose chromatography.
c) What are fiber glass filters? Explain any one application in detail.

SECTION - II

Q4) Answer any three of the following: [15]
a) What are the factors that affect sedimentation velocity. Describe any one

in detail.
b) Distinguish boundary and band sedimentation.
c) Discuss various types of viscometer used in biochemistry.
d) Write in brief free radicals in water.

Q5) Attempt any three of the following: [15]
a) Write a note on autoradiography.
b) What are gamma counters? Give their uses.
c) What is partial specific volume? Add a note on mechanical Osciilator

technique.
d) Explain diagrammatically the sedimentation of associating and dissociating

system.

Q6) Write short notes on: (Any two) [10]
a) Radiolysis of water.
b) Background noice quenching.

c) Diffusion coefficient.

( ( (
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4126] - 203
M.Sc. (Sem. - II)
BIOCHEMISTRY

BCH - 273 : Membrane Biochemistry and Genetics (2010)
Membrane Biochemistry & Nucleic acids (2008)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

P680

SECTION - I

(Membrane Biochemistry)

Q1) Answer any three of the following: [15]
a) Features of fluid - mosaic model of biological membranes.
b) Liposomes and planar bilayer structure for membrane studies.
c) Valinomycin - a transport antibiotic.
d) Freeze fracture technique and its significance.

Q2) Answer any three of the following: [15]
a) Chemiosmotic hypothesis - mechanism.
b) Acetyl choline receptor channel.
c) Active transport of sodium and potassium simultaneously.
d) Glucose transporters in erythrocytes.

Q3) Answer any two of the following: [10]
a) ATP - ADP exchanger system.
b) Types of different modes of penetration of antibiotics across cell

membranes.
c) Receptor mediated endocytosis mechanism with proper example.

SEAT No. :

P.T.O.



SECTION - II
Genetics (New) Nucleic Acids (Old)

Q4) Answer any three of the following: [3 × 5 = 15]
a) Discuss the significance of phages and cosmids as cloning vehicles.
b) Elaborate on one gene one cistron hypothesis.
c) Explain regulation of lac .operon in bacteria.
d) Enlist the salient features of genetic code.

Q5) Answer any three of the following: [3 × 5 = 15]
a) Elaborate on Avery, Macleod and Mcarty experiment and its

interpretations.
b) Give the significance of use of radioisotopes in proving semiconservative

replication of DNA.
c) Enlist the salient features of watson and crick model of DNA.
d) Comment on conjugation in bacteria.

Q6) Write note on any two of the following: [2 × 5 = 10]
a) Nearest neighbour analysis.
b) Mendelian law of inheritance.

c) Teratogenesis.

( ( (
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[Total No. of Pages : 2

[4126] - 301
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 370 : Molecular Biology
(2010 & 2008)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.

P681

Q1) Answer any four of the following: [20]

a) Which are the various events that are taking place before DNA replication
in prokaryotes.

b) What is high fidelity? How it is achieved in DNA replication process.

c) Distinguish between adeno-and retroviruses.

d) Justify the statement “for survival of E.coli recombination of DNA is
essential”

e) Explain a typical gene expression by flow sheet diagram.

Q2) Answer any two of the following: [20]

a) Describe in detail the molecular structure of RNA polymerase of E.coli.

b) Explain the ultrastructure of Nucleosome and state how it is organized
into 30 nm fibre.

c) Why protein degradation is essential? Explain degradation of proteins
by ubiquitin pathway.

SEAT No. :

P.T.O.



Q3) Explain the important role played by following proteins: [20]
a) Rho protein.
b) eIF2.
c) Ribonuclease P.
d) Rec A.
e) Dna B.

Q4) Write short notes on (any four): [20]
a) SOS.
b) Clover leaf model of tRNA.
c) Base excision repair mechanism.
d) Differentiate between prokaryotic and eukaryotic ribosome.

e) Detail structural organization of HIV - 1 and its genes.

( ( (
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[4126] - 302
M.Sc.

BIOCHEMISTRY
BCH - 371 : Medical Biochemistry and Immunology

(Sem. - III) (2010 and 2008 Pattern)
Time :3Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

P682

SECTION - I

(Medical Biochemistry)

Q1) Answer any three of the following: [3 × 5 = 15]
a) Define Carcinogens. Discuss the mechanism of carcinogenesis.
b) What are abnormal hemoglobins? Elaborate on the molecular basis of

sickle - cell Anaemia.
c) What are isoenzymes? Elaborate on the role of these enzymes in the

diagnosis of myocardial infarction.
d) Explain in detail the composition of blood.

Q2) Answer any three of the following: [3 × 5 = 15]
a) Describe the mechanism by which aggregating platelets and damaged

tissue initiate the formation of thrombus.
b) What are antibiotics? Explain the mechanism of action of streptomycin

and tetracycline at the molecular level.
c) Discuss the role of hydrolytic enzymes of lysosomes.
d) Elaborate on the normal composition of Cerebrospinal fluid.

SEAT No. :

P.T.O.



Q3) Answer any two of the following: [2 × 5 = 10]
a) Hallucinogens.
b) Cellular components of blood.
c) Fibrinolysis.

SECTION - II
(Immunology)

Q4) Answer Any Three of the following: [3 × 5 = 15]
a) Differentiate between cell mediated immunity and humoral immunity.
b) Elaborate on the steps involved in producing monoclonal antibodies.
c) Explain the principle, procedure and uses of competitive ELISA technique.
d) Describe the structural features of Immunoglobulin G and list out its

functions.

Q5) Answer Any Three of the following: [3 × 5 = 15]
a) What are live and attenuated vaccines? Explain the principle of Vaccination.
b) Differentiate between Innate and Acquired Immunity with suitable

examples.
c) Elaborate on the cascade of proteolytic reactions that leads to activation

of complement system.
d) Discuss the etiology and development of AIDS.

Q6) Answer Any two of the following: [2 × 5 = 10]
a) Anaphylaxis.
b) Principle of Immunofluorescence and uses.

c) Blood group substances.

( ( (
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[4126] - 303
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 372 : Neurochemistry
(2010 Pattern)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.

P683

Q1) Answer any four of the following: [20]
a) Explain in detail the chemical composition of brain.
b) Write a note on spinal cord.
c) Describe the organization of ANS. Explain in brief how ANS coordinates

PNS?
d) How neural proteins mediate physiological and biochemical response?
e) Which environmental factors affect the development of CNS.

Q2) Attempt any two of the following: [20]
a) Describe the ultra structure, function and ion selectivity of acetylcholine

receptor.
b) What are neurotransmitters. Describe in detail the synthesis, storage and

uptake of neurotransmitters.
c) Explain how sound generates potential on hair cell.

Q3) Answer any two of the following: [20]
a) Describe the properties of an electrical synapse, the way impulses are

transmitted and the advantages of an electrical synapsis.
b) Humans can discriminate between many different tastes. What are the

mechanisms that make this possible?

SEAT No. :

P.T.O.
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c) Compare ion gated channels with voltage gated and chemical gated
channels. What features do they have in common? What differences can
you describe.

Q4) Attempt any four of the following: [20]
a) Write a note on blood-brain barrier.
b) Explain the role of cAMP in detail.
c) Which are the proteins involved in learning and memory process.
d) Describe the carbohydrate and lipid metabolism in brain.

e) Write a note on GABA receptor.

( ( (
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[4126] - 303
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 372 : Signal Transduction Pathways (2008 Pattern)
Membrane Biochemistry and Specialised Tissues (2004 Pattern)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Candidates of old course should attempt membrane Biochemistry as Section

I and Section I of new course as section II.

SECTION - I
Q1) Answer any two of the following: [10]

a) Describe in detail the acceptable sliding filament modes of muscle
contraction.

b) Describe in detail the events in visual excitation.
c) Explain the term: depolarization, hypopolarization and hyperpolarization.

Q2) Answer any three of the following: [15]
a) Describe the organization and functional parts of the cells within various

taste buds.
b) Write a short note on contractile proteins in cells other than muscle

filaments.
c) Explain the structure, function and mechanism of action of

acetylcholinesterase.
d) Write a short account on turnover and regulation of neuropeptides.

Q3) Write short notes on (any three) [15]
a) Structure of eye.
b) Chemotaxis.
c) Nerve poisons.
d) Molecular organization of thick and thin filaments.

P683

P.T.O.
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SECTION - II
Q4) Answer any one of the following: [10]

a) Describe in detail the neuranatomy of central nervous system.
b) How carbohydrates, proteins, lipid and amino acids are metabolized in

brain.

Q5) Answer any three of the following: [15]
a) Give the Mechanism of acetylcholine.
b) How are the nervous and endocrine systems coordinated.
c) Give the metabolism of any two neurotransmitters.
d) Explain morphology and anatomy of brain.

Q6) Write short notes on (any three): [15]
a) Blood brain barrier.
b) Sensory modalities and perception.
c) Calcium signaling.
d) Cerebrospinal fluid.

SECTION - I
(Membrane Biochemistry)

Q1) Answer any three of the following: [15]
a) Discuss the mode of transport of drugs in bacterial cell.
b) What is photo-transferase system.
c) Describe the structural features and mechanism of Na+–K+–ATPase.
d) Write a short note on gap junctions.

Q2) Answer any three of the following: [15]
a) Explain how different drugs cross the membrane barrier.
b) Write short note on ATP/ADP exchanger.
c) Give short account on bacterial toxins.
d) What is osmoregulation.

Q3) Write short notes on (any two) [10]
a) Membrane asymmetry.
b) Protein targeting.
c) Glycosylation of membrane.
d) Virus membrane receptor.

( ( (

[4126]-303       2

4



Total No. of Questions : 4]

[Total No. of Pages : 2

[4126] - 304
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 373 : Biochemical Toxicology
(2010 & 2008)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right hand side indicate full marks.
3) Draw neat labelled diagrams wherever neccessary.

P684

Q1) Answer any four of the following: [20]
a) Which experiments are performed to build up the toxicolocal profile of

the chemical?
b) Give the various mechanisms of cell injury caused by various toxicants.
c) Biologic diversity is responsible for selective toxicity of toxicants. Explain.
d) Explain with examples the addiline, synergistic and potentiation effects.
e) What do you understand the terms safety and risk? Under which

circumstances the risk is taken?
f) How soil and water pollulants are degraded?

Q2) Attempt any four of the following: [20]
a) Explain the mechanism and manifestations of allergic reactions.
b) Explain with suitable example the process of bioactivation.
c) Discuss the biochemical reactions involved in cararyl biotransformation.
d) Give details of anti toxic effects caused by organophosphrous insecticide

in toxication.
e) Explain the mechanism of reaction catalyzed by glutathione-s-transferase.
f) Give mechanism of toxic effects caused by amphibian toxins.

SEAT No. :

P.T.O.
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Q3) Answer any four of the following: [20]
a) What are toxic effects of alcohol and methanol?
b) How teratogenic potential of toxic agent is evaluated?
c) Give the foresic applications of toxicology.
d) Distinguish between

i) immediate and delayed toxicity.
ii) reversible and irreversible toxicity.

e) What are the toxic effects of DDT? Explain the pathogenesis of these
effects.

f) Explain the mechanism of epoxide hydrolase during kenobiotic
biotransformation.

Q4) Give the pathogenesis and clinical symptoms of any five of the following:[20]
a) Delayed neuroloxicity by organophosphrous insecticides.
b) Fally liver and liver cirrhosis.
c) Silicosis and asbeslosis.
d) Micromercurialism.
e) Renal dysfunction due to lead.
f) Skeletal system effects a hypertension due to cadmium.

g) Chronic obstruction pulmonary disease due to cadmium.

( ( (
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Total No. of Questions : 6] [Total No. of Pages : 2

[4126] - 304
M.Sc. (Sem. - III)
BIOCHEMISTRY

BCH - 373 : Recent trends in Biochemistry and Toxicology
(2004)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right hand side indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION - I
(Recent Trends in Biochemistry)

Q1) Answer any three of the following: [15]
a) Explain the theory of ORD and give its application.
b) Explain the rules used to interpret fluoresence spectrum.
c) Discuss the intellectual right protection.
d) Describe the techniques used for studying protein folding pathway.

Q2) Answer any three of the following: [15]
a) How the fluidity of the interior of the erythrocyte membrane is studied

by ESR spectroscopy.
b) How fish freshness is determined by amperometric biosensor.
c) Give the principle and working of NMR.
d) Give the application of CD.

Q3) Write short notes (any two): [10]
a) MALDI.
b) Patent and patenting.
c) LCMS.

P684

P.T.O.
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SECTION - II
(Toxicology)

Q4) Answer any five of the following: [15]
a) Distinguish between

i) immediate and delayed toxicity.
ii) venomous and paisonous animals.

b) Explain the biotransformation pathway of benzene leading to cellular
injury.

c) Explain the mechanism of biotransformation catalyzed by sulfotransferase.
d) What are the forensic applications of toxicology?
e) Biologic diversity plays an important role in selective toxicity of toxicants.

Explain.
f) Explain the reactions involved in carbarye biotransformation.
g) In toxication of carbon tetrachloride and ethionine decreases the

circulating lipoprotein levels. Justify.

Q5) Give the pathogenesis and clinical manifestations of any three of the following;
[15]

a) Cholestasis by various chemical agents.
b) Chronic pulmonary obstructive disease by cadmium.
c) Liver cirrhosis.
d) Rewal dysfunction by mercury.
e) Cardiovascular disease and hypertension by cadmium.

Q6) Attempt any two of the following: [10]
a) Which of the main toxicological studies are performed to build up the

toxicological profile of toxic agent?
b) What is the averal impact of DDT an ecosystem?
c) What are the components of snake venom?

( ( (
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[4126] - 401
M.Sc. (Sem. - IV)
BIOCHEMISTRY

BCH - 470 : Biochemical Endocrinology and Tissue Culture(2008 & 2004)
Biochemical Endocrinology and Plant biochemistry (2010)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory.
2) Draw neat diagrams wherever necessary.
3) Figures to the right hand side indicate full marks.
4) Answers to the two sections should be written on separate answer books.

P685

SECTION - I

(Biochemical Endocrinology)

Q1) Answer Any three of the following: [15]
a) Discuss the biosynthesis of thyroid hormones.
b) What are the hormones secreted by the neurohypophysis? What are

their respective functions?
c) Which enzymes are required for adrenal steroidogenesis? Explain their

involvement in the shuttling of precursors between mitochondria and the
endoplasmic reticulum.

d) Discuss the role of Insulin and Glucagon in regulation of blood sugar
levels.

Q2) Attempt any three of the following: [15]
a) List out the hormones of gastro intestinal tract and give their significance.
b) Elaborate the role of calcium and phosphoinositide system in signal

transduction.
c) What are prostaglandins? Write note on their biological functions.
d) Discuss the mechanism of steroid hormones in regulation of gene

expression.

SEAT No. :
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Q3) Answer any two of the following: [10]
a) Write a note on growth factors.
b) Discuss how the negative - feedback mechanism helps to maintain proper

balances of hormones in the blood.
c) What defines a cell or tissue as a “target” for hormonal action?

SECTION - II
Tissue Culture (Old)

Q4) Answer any three of the following: [15]
a) What are the basic requirements of media used in plant tissue culture.
b) Explain the principle and working of ideal plant Tissue Culture Laboratory.
c) Describe the somatic cell hybridization technique.
d) Explain the importance of secondary metabolites.
e) Explain somatic embryogenesis.

Q5) Answer any three of the following: [15]
a) Describe the preparation of media and sterilization techniques used in

animal tissue culture.
b) What is synthetic media? Give its advantage and disadvantage with

suitable example.
c) Give the characteristics of transformed cells.
d) Discuss the various methods of cell preservation.
e) What is cell line? Give its application.

Q6) Write short notes on: (any two) [10]
a) Tissue banking.
b) Callus culture.
c) Heterocaryons.

d) Micropropogation.

[4126]-401       2



SECTION - II
Plant Biochemistry (New)

Q4) Attempt any three of the following: [15]
a) Oxygenase activity of Rubisco.
b) C4 pathway.
c) Biosynthesis of starch.
d) Role of nitrogen as plant nutrient.
e) Function of cytokinins.

Q5) Explain the following: (any three) [15]
a) Isolation of protoplast.
b) Cryopreservation.
c) Nitrogenase system.
d) Flavoroids.
e) Role of iron and manganese on plant growth.

Q6) Write notes on: (any two) [10]
a) Alkaloids.
b) Preparation of explants.

c) Z-scheme of photosynthesis.

( ( (
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[Total No. of Pages : 2

[4126] - 402

M.Sc. (Sem. - IV)
BIOCHEMISTRY

BCH - 471 : Fermentation and Enzyme Technology and Food
Technology (2010 & 2008)

Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to both the sections should be written in separate answer books.
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SECTION - I

(Fermentation and Enzyme Technology)
Q1) Answer any three of the following: [15]

a) What is meant by fed batch culture?

b) How microorganisms are isolated by enrichment culture technique?

c) What are the basic requirements for expression of foreign DNA in
microorganisms?

d) What are the different carbon sources used in fermentation?

e) Discuss biological method of effluent treatment.

Q2) Explain in detail: (any three) [15]

a) Discuss in brief the range of fermentation processes.

b) Effect of inhibitors on fermentation process.

c) Media sterilization.

d) Development of inoculum for yeast processes.

e) Role of agitation in fermentation.

SEAT No. :
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Q3) Write notes on any two of the following: [10]
a) Use of centrifugation in product recovery.
b) Isolation of intracellular products.
c) Aseptic transfer of inoculum.

SECTION - II
(Food Technology)

Q4) Answer any three of the following: [3 × 5 = 15]
a) What are Primary feedstock? Give their importance.
b) Discuss the role of enzymes in food processing with suitable examples.
c) What are genetically modified foods? Give their uses.
d) Write note on natural and synthetic syrups.

Q5) Answer any three of the following: [3 × 5 = 15]
a) What are flavouring agents? Why are they essential in food industry.
b) Monitoring of food quality is essential - Comment.
c) Give the various methods of food preservation.
d) Elaborate on various types of food additives.

Q6) Write note on any two of the following: [10]
a) Single cell protein.
b) Foods of animal and plant origin.
c) Role of trypsin in neat tenderisation.

( ( (
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[4126] - 403

M.Sc. (Sem. - IV)
BIOCHEMISTRY

BCH - 472 : Genetic Engineering (2010 & 2008)
Time :3Hours] [Max. Marks :80
Instructions to the candidates:-

1) All questions are compulsory.

2) Figures to the right hand side indicate full marks.
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Q1) Answer the following (any two) [20]

a) Discuss the advantages and limitations of Maxum-Gilbert and Sanger’s
methods to determine DNA sequence.

b) What is microarray? Explain in detailed and give its importance in relation
to developmental molecular biology.

c) Give the protocol to develop cDNA library of E.coli and give its
significance.

Q2) Answer the following (any two) [20]

a) Explain the importance of various protein gradients that are formed after
fertilization.

b) Discuss the need for rescue experiment in developmental biology.

c) What are Ti plasmids? Explain their structure and role in plant genetic
engineering.

Q3) Answer the following (any two) [20]
a) What is in vitro mutagenesis? Describe in detail single primer extension

method and discuss its deficiencies.
b) Discuss the applications of genetic engineering in medicine and agriculture.
c) What is cosmid? Give its applications in genetic engineering.

SEAT No. :
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Q4) Write short notes (any four) [20]
a) Restriction mapping.
b) RFLPs.
c) Immunological techniques.
d) Southern blotting.
e) SV40.

( ( (
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