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Q1) a) Explain the construction of cantor set, hence show that it’s measure is
zero. [5]

b) Show that complement of a measurable set is measurable. [3]

c) Prove that 
2 1sin 0 1

( )
0 0

x x
f x x

x

⎧ ⎛ ⎞ < ≤⎪ ⎜ ⎟= ⎝ ⎠⎨
⎪ =⎩

 is of bounded variation. [2]

Q2) a) State and prove Egorov theorem. [5]

b) If f and g are measurable functions, then prove that f + g and f 2 are
measurable. [3]

c) Give an example of two measurable sets A and B such thats A + B is not
measurable. [2]

Q3) a) State and prove Monotone convergence theorem. [5]

b) Define a simple function. If φ  and 

ψ

 are simple functions then prove that

( )ψ ψ.φ φ+ = +∫ ∫ ∫

[3]

c) Define Dini numbers. Find Dini number for the function F(x) = |x| at origin. [2]
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Q4) a) If {fn} is a sequence of measurable functions such that

( ) ( ) . .as → → ∞nf x f x a e n

and | ( ) | ( )nf x g x≤ , where g is integrable,

then prove that 

0 as nf f n− → →∞∫

. [4]

b) Prove that a real valued function F on [a,b] is of bounded variation if and
only if F is the difference of two increasing bounded functions. [4]

c) If f be a measurable finite valued function on [0,1] and suppose that
( ) ( )−f x f y  is integrable on [0,1] × [0,1] then show that f is integrable

on [0,1]. [2]

Q5) a) IF 

{ }1 2 NB B ,B ,........B=

be a finite collection of open balls in Rd, then
prove that, there exists a disjoint sub - collection Bi1, Bi2, .......... BiK of B

such that, 

( )
1

M M
1

K

l j
j

N
B Bi

l =

⎛ ⎞
⎜ ⎟ ≤⎜ ⎟=⎜ ⎟
⎝ ⎠

∑∪

[5]

b) Define locally integrable function. Prove that xe is locally integrable, but
not integrable on R. [3]

c) If f > 0 and f is integrable and for 0,α >  { }E / ( ) ,x f xα α= < then prove

that 

( ) 1M E .fα α
≤ ∫

[2]

Q6) a) State and prove Fatou’s lemma. [4]

b) If 

1
1E R d⊂

 and 2
2E Rd⊆ then prove that,  M* (E1× E2) < M* (E1). M*

(E2), where M* (Ek) ≠ 0, for K = 1,2. [4]
c) Find the measures of the following sets. [2]

i) A = {2, 4, 6, 8, 10}
ii) B = [–1, 2]

Q7) a) If E is measurable subset of Rd with M (E) < 

∞

, then prove that for 

0Ε > ∃

a finite union 

1

N

jF Q
j

=
=
∪

 of closed cubes such that M (E F)Δ ≤∈. [5]

[4721]-1001                                      -2-



b) If F and G are absolutely continuous function on [a,b] then show that the
function FG is absolutely continuous on [a,b]. [5]

Q8) a) If 

E R ,d⊆

 then prove that M*(E) = inf M*(O), where the infimum is
taken over all open sets O containing E. [5]

b) If F is absolutely continuous on [a,b] and F'(x) = 0 a.e. x, then prove that
F is a constant function. [5]
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[Total No. of Pages : 2

[4721] - 26
M.A./M.Sc. (Semester - II)

MATHEMATICS
MT - 606 : Object Oriented Programming Using C++

(2008 Pattern)

Time : 2 Hours] [Maximum Marks : 50
Instructions to the candidates:

1) Question one is compulsory.
2) Attempt any three questions from Q.2, Q.3, Q.4 and Q.5.
3) Figures to the right indicate full marks.

P2144

Q1) Attempt any Ten of the following : [20]
a) What is data encapsulation?
b) Give example of union in C++.
c) Write short note on ‘delete operator’ in C++.
d) What is use of scope resolution operator?
e) Write a program for ‘boolean data type’.
f) Write the syntax of friend functions.
g) Explain the term “message passing”.
h) Write a program in C++ to find square of a number.
i) What is operator overloading?
j) Write one difference between break and continue.
k) Define static number.
l) Identify the error in the following program

# include <iostream.h>
void main ( )
{
int num [ ] = {1, 2, 3, 4, 5, 6};
num [1] == [1] num? Cout << C “success”

     : Cout << “Error”;
}

SEAT No. :

P.T.O.



Q2) a) Write a note on applications of object oriented programming. [5]
b) Write a C ++ program to start given array of integers in ascending order. [5]

Q3) a) Define structure and write methods of declaring variable. [5]
b) State the difference between if else statement and switch statement. [5]

Q4) a) Write a C++ program to find maximum of two numbers. [5]
b) Write a note on identifiers and constants. [5]

Q5) a) Explain the term inline function. [5]
b) Write a note on local classes. [5]

[4721]-26 2
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( )
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F at f

a a
⎛ ⎞= ⎜ ⎟⎝ ⎠
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1 n 1H ( ) 2 H ( ) 2 H ( )n nx x x n x+ −= −

n 1H ( ) 2 H ( )n x n x−′ =
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2( )f x x xπ π= − < < � ���
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( )L ( )
!

x n
n x

n n

e d
x x e

n dx
−= ��������������	���������� 0 1 2L ( ),L ( ),L ( )x x x � ���
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40"53	48,;	4,3	0"0<	&3	9	:	46"7,;3	4,A	0"823	�3	6,A	0"86	&&&3	9	:	0"83	8"03
48,;	4,A	0"=5	&&3	9	:	4"03	0"8	,;3	4,A	6"613	�3	4,A	6"<6	&&3	9	:	8"03	40"5,;
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4"=5δ 0"86	&&&	→	&&	9	:	0"83	8"0,;
0"=2	&&	→	&3	9	:	0"8,;
6"<6	&&	→	&	:	9	B	8"0,;

6"<6δ 0"86	&&&	→	&&	9	:	0"83	48,;
4"=5	&&&	→	&&	9	:	4"03	48,;

$%�

/���&����
�	<"8									→ 4<C	�����������	��	<"<=δ
42C	�����������	��	0"8δ
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Total No. of Questions : 6]

[Total No. of Pages : 2

[4729] - 1001
M.Sc. (Semester - I)

ZOOLOGY
ZY101 - T : Biochemistry - I

(2013 Pattern) (3 Credits)

Time : 2½ Hours] [Maximum Marks : 38

Instructions to the candidates:
1) Attempt any three questions from Q.No. 1 to Q.No. 5.
2) Q.No. 6 is compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.

P3103

Q1) a) What are monosacharides? Classify them with suitable examples. [4]

b) Explain Allostric enzymes with suitable example. [4]

c) What are the sources of Vitamin B12? [2]

Q2) a) Explain the non - covalent bonds responsible for maintaining the protein
structure . [5]

b) Explain sources and functions of Vitamin A. [3]

c) What is cofactor? [2]

Q3) a) What are steroids? Explain their biological significance. [3]

b) Water is universal solvent, Explain. [3]

c) Explain the PITC reaction and give its importance. [4]

Q4) a) How does substrate concentration affect enzyme activity. [4]

b) Explain enzyme specificity with suitable examples. [4]

c) What is buffer? Name two biological buffers. [2]

SEAT No. :

P.T.O.
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Q5) a) What are Isozymes? Explain with suitable example [5]
b) Explain the source and functions of Vitamin - E. [5]

Q6) Attempt any two of the following : [8]
a) Draw the structure of following polypeptide.

Pro – Met – Gly
b) Proteins are most important biomolecules, Explain.
c) What are triglycerols? Explain the saponification reaction and give its

significane?
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Total No. of Questions : 4]

[Total No. of Pages : 1

[4729] - 1006
M.Sc. - I (Semester - I)

ZOOLOGY
ZY 106 T : Freshwater Zoology

(2013 Pattern) (2 Credits)
Time : 1½ Hours] [Maximum Marks : 25
Instructions to the candidates:

1) Attempt any two questions from Q.No. 1 to Q.No. 3.
2) Question no. 4 is compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P3109

Q1) a) Describe protective adaptations in freshwater protozoa. [4]

b) Give importance of dissolved oxygen in aquatic life. [3]

c) Discuss role of temperature in fresh water. [3]

Q2) a) Give an economic importance of molluscs. [5]

b) Describe ephimeral water bodies. [3]

c) Describe oligotrophic lake. [2]

Q3) a) Give diagnostic features of fairy shrimps. [4]

b) Describe biological changes in rivers due to sewage pollution. [3]

c) Give adaptations of turtles. [3]

Q4) Write short notes on (any one) [5]
a) Importance of tadpole in life cycle at frog.
b) Lentic habitat.

SEAT No. :



Total No. of Questions : 8]

[Total No. of Pages : 2

[4729] - 101
M.Sc. - I (Semester - I)

ZOOLOGY
ZY - 101 : Biochemistry

(2008 Pattern)

Time : 3 Hours] [Maximum Marks : 80

Instructions to the candidates:
1) Attempt any four questions.
2) All questions carry equal marks.
3) Draw neat diagrams wherever necessary.

P3091

Q1) Answer the following : [20]
a) Define Wax. Give its significance with suitable example.
b) Explain the term peptide bond? Give structure of following Gly - Try -

Ser - Lys.
c) Explain in brief ETC.
d) Describe the term polysaccharide. Explain Structural polysaccharide.

Q2) a) Explain the structure and function of pyruvate dehydrogenase complex. [10]
b) What are lipids? Explain its outline classification and biological importance. [10]

Q3) a) Explain the reactions catalyzed by glutamate dehydrogenase. [10]
b) Explain the process of gluconeogenesis. [10]

Q4) Write short note on. [20]
a) Reaction of polypeptide with trypsin.
b) Edman’s degredation.
c) Reaction of polypeptide with Cynogen bromide.
d) Dansyl chloride reaction.

Q5) a) Write a note on ketone bodies. [10]
b) Explain the chemiosmotic theory. [10]

SEAT No. :

P.T.O.



[4729]-101  2

Q6) a) Explain the classes of restriction enzymes with their cleavage sites. [10]
b) Describe the process of glycogen synthesis and give the role of branching.

enzyme. [10]

Q7) Explain the purine biosynthesis in detail. [20]

Q8) Write short note on. [20]
a) Regulatory enzymes.
b) Urea cycle.
c) Transamination.
d) Role of Acetyl CoA in Metabolism.
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Total No. of Questions : 8]

[Total No. of Pages : 4

[4729] - 3001
M.Sc. (Part - II) (Semester - III)

ZOOLOGY
ZY - 301 T : Animal Physiology - I

(2013 Pattern) (Special Paper - 4 Credits)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) Draw neat diagrams wherever necessary.

P3116

Q1) a) What is bioluminescence? Explain the structure of luminescent organ.[5]
b) Explain the salient features of aqueous environment. [3]
c) Define homeostatis. [2]

Q2) a) What are electro - receptors? Explain their significance. [4]
b) What is Biological clock? Explain the lunar rhythm. [4]
c) What is swim bladder? [2]

Q3) a) “Biological membrane is semi - permeable”. Explain. [3]
b) What is the role of Na+  – K+ pump? [3]
c) Explain action potential in detail? [4]

Q4) a) Explain the effect of high altitude on metabolism. [5]
b) Write a note on deep sea hydrothermal vent. [3]
c) Define Anaerobic respiration. [2]

Q5) a) Define : Current; Conductance. [3]
b) Explain ureotelism with suitable examples. [3]
c) How is metabolic rate related to body size? Explain with a suitable

example.  [4]

Q6) a) Explain osmoregulation in marine fish. [4]
b) Explain the regulation of water and electrolyte balance in terrestrial

vertebrates. [4]
c) Define osmotic pressure. [2]

Q7) a) Explain the renal regulation of acid - base balance. [5]
b) “Ammonia formed in the body is toxic”. Explain. [5]

Q8) a) Write a note on gas floats. [5]
b) “Glycogen is energy storage molecule’. Explain. [5]

SEAT No. :
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Total No. of Questions : 8]

[4729] - 3001
M.Sc. (Semester - III)

ZOOLOGY
ZY - 301T : Entomology - I

(2013 Pattern) (Special Paper - 4 Credits)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Figures to the right indicate full marks.

P3116

Q1) a) Explain in brief the origin and evolution in insects. [4]
b) Explain the structure of Pectinate antenna. [3]
c) Explain Hemelytra. [3]

Q2) a) Give the distinguishing characters of order Protura with two examples. [5]
b) Explain the characters of Odonata with two examples. [3]
c) Define Moulting. [2]

Q3) a) Sketch and label head sutures of a generalized insect. [4]
b) Explain wing venation. [4]
c) Give the function of Maxilla. [2]

Q4) a) Mention the distinguishing characters of Diptera with two examples. [4]
b) Explain - chewing and lapping type of mouthparts. [3]
c) Sketch & label - Corbiculate leg of honeybee worker. [3]

Q5) a) Explain Telotrophic ovariole. [5]
b) Explain wax gland. [3]
c) Give function of regenerative cells. [2]

Q6) a) Explain structure and function of salivary gland of typical insects. [4]
b) Explain Accessory pulsatory organs. [4]
c) Give the meaning of Hemipneustic tracheal system. [2]

Q7) a) What is excretion? Explain the structure and function  of Malpighian tubules. [5]
b) Explain the any endocrine glands of insects. [5]

Q8) a) Explain structure function of ommatidium of an insect. [5]
b) Explain morphology of male reproductive system of generalized

insects. [5]
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Total No. of Questions : 8]

[4729] - 3001
M.Sc. (Part - II) (Semester - III)

ZOOLOGY
ZY - 301 T : Genetics - I

(2013 Pattern) (Special Paper - 4 Credits)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) Neat labelled diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P3116

Q1) a) “Evolutionary forces operating on a population change the allelic
frequencies”. Justify the statement with the help of any one evolutionary
force. [4]

b) What is narrow sense heritability? How does it differ from Broad sense
heritability? [3]

c) “It is advantageous the use Nucleic acid information in determining
molecular phylogeny”. Explain. [3]

Q2) a) Explain the partitioning of environmental variance (VE). [4]
b) A complete recessive allele ‘g’ is lethal in homozygous condition. If ‘G’

mutates to ‘g’ at a rate of 10–6per generation, what is the expected
frequency of the lethal homozygous when the population reaches mutation
selection equilibrium. [4]

c) What are paralogous & orthologus genes? [2]

Q3) a) Explain the nucleic acid phylogeny based on DNA - DNA hybridization.[4]
b) Write the characteristics of ‘r’ strategists. How do they differ from ‘K’

strategists? [3]
c) State the applications of Reverse genetics. [3]

Q4) a) What are chromosomal probes? Explain the types of probes. [5]
b) Explain ‘Heterozygote superiority’ with suitable example. [3]
c) What is ‘effective population size’? Calculate effective population size

with 76 females and 4 males. [2]



Q5) a) Explain the role of gene duplication in evolution. [4]
b) Define Allopatric & Sympatric speciations. Explain how speciations differ

from one another. [4]
c) A Study of quantitative variation for abdominal bristle number in female

Drosophila yielded estimates of : Vg = 3.17, Vp = 6.08, Ve = 2.91. What
is the broad sense heritability for this trait. [2]

Q6) a) Explain molecular phylogeny using Amino acid sequencing . [5]
b) Distinguish between : “Ex - vivo and in - vivo methods” of gene therapy.[5]

Q7) a) Explain the life cycle of Neurospora. How it is useful in genetic studies. [5]
b) A, B and C are Inbreed strains of mice assumed to be completely

homozygous. A is mated to B and B to C, then A × B hybrids are mated
with C and their offsprings to B × C. What is the inbreeding coefficient
of the offsprings of this last mating? [5]

Q8) a) Explain the method of measurement of heritability from parents to
offsprings. [5]

b) What is inbreeding? Explain genetic effects of inbreeding. [5]

[4729]-3001  4
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Q1) a) Describe the structure of insect epicuticle. [4]

b) Explain physico-chemical properties of insect plasma. [3]

c) Give the functions of insect integument. [3]

Q2) a) Describe the structure of haemocytes. [5]

b) Explain the role of harmones in insect moulting. [3]

c) Enlist the functions of haemocytes. [2]

Q3) a) Explain the carbohydrate digestion & absorption in insects. [4]

b) Describe the structure of flight muscle. [3]

c) Explain steroid harmones. [3]

Q4) Describe role of microsomal enzymes in insecticides degradation &
detoxification. [5]

OR

Describe the structure and function of malpighian tubules in insects.

���
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Total No. of Questions : 4]

[Total No. of Pages : 1

[4729] - 3006
M.Sc. - II (Semester - III)

ZOOLOGY
ZY 306 T : Parasitology

(2013 Pattern) (Credit System))
Time : 1½ Hours] [Maximum Marks : 25
Instructions to the candidates:

1) Attempt any two questions from question no. 1, 2, & 3.
2) Question no. 4 is compulsory.
3) Figures to the right indicate full marks.
4) Draw neat and labeled diagrams wherever necessary.

P3121

Q1) a) Describe life cycle and pathogenicity of Schistosoma. [4]

b) Discuss the parasitic effects benefiting the host. [4]

c) Describe sexual stage of Trypanosoma. [2]

Q2) a) Explain VSG gene expression in Trypanosoma. [5]

b) Describe chromatin dimination in Ascaris. [3]

c) What is genetic prophylaxis? [2]

Q3) a) Describe Radio immuno assay. [3]

b) Explain Altruism with suitable example. [3]

c) Discuss the social behaviour of host with example. [4]

Q4) Describe morphology, transmission, pathogenicity and treatment of Dracunculus.[5]
OR

Explain sex linked inheritance in Schistosomes.

SEAT No. :
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Total No. of Questions : 4]

[Total No. of Pages : 1

[4729] - 3008
M.Sc. (Part - II) (Semester - III)

ZOOLOGY
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Total No. of Questions : 4]

[Total No. of Pages : 1

[4729] - 3009
M.Sc. (Part - II) (Semester - III)

ZOOLOGY

ZY - 309 T : Toxicology I
(2013 Pattern) (2 Credits)

Time : 1½ Hour] [Max. Marks : 25
Instructions to the candidates:

1) Attempt any two questions from Q. No. 1 to Q. No. 3.
2) Question No. 4 is compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

P3124

Q1) a) What are toxicants? Explain in detail their mode of action. [5]
b) Classify the pesticides based on the chemical structure. [3]
c) Differentiate between LD 50 and LC 50. [2]

Q2) a) Describe in detail the sources, mode of action and toxic effect of heavy
metal arsenic. [4]

b) Explain mode of action of DDT. [4]
c) What is acute toxicity? [2]

Q3) a) Explain biomagnification of pesticides. [4]
b) What are metalloproteins? [3]
c) Discuss occupational diseases with examples. [3]

Q4) Write short note on any one of the following : [5]
a) Storage depots of toxicants
b) Lead toxicity

SEAT No. :



Total No. of Questions : 8]

[Total No. of Pages : 3

[4729] - 301
M.Sc. (Part - II)  (Semester - III)

ZOOLOGY
ZY - 311 : Entomology - I

(2008 Pattern)

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

1) Attempt any four questions.
2) Draw neat labelled diagram wherever necessary.
3) All questions carry equal marks.

P3097

Q1) Describe the origin and evolution of Insects.

Q2) Describe the structure of thorax of a generalized Insect.

Q3) Describe the generalized wing vennation. Add a note on wing coupling in
insects.

Q4)  Write distinguishing characters of following insect orders with atleast two
examples from two families.
a) Protura
b) Collembola
c) Hymenoptera
d) Diptera

Q5) Describe the structure of respiratory system in insects.

Q6) Describe the morphology of female reproductive system of a generalized
insect. Add a note on polytrophic ovariole.

Q7) Describe the structure of heart in insects and add a note on types of haemocytes.

Q8) Write notes on (any two)
a) Fat bodies
b) Endocrine glands
c) Structure of ommatidium
d) Structure of alimentary canal of typical insect.

SEAT No. :

P.T.O.
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Total No. of Questions : 8]

[4729] - 301
M.Sc. (Part - II) (Semester - III)

ZOOLOGY
ZY 312 : Genetics - I

(2008 Pattern)

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

1) Attempt any four questions.
2) All questions carry equal marks.
3) Draw well labelled diagrams wherever necessary.

P3097

Q1) Describe Hardy - Weinberg law for distribution of alleles and distribution of
genotype in a population and show how these two are related.

Q2) What properties make mitochondrial gene particularly useful in the study of
evolutionary changes in the population.

Q3) Enlist various applications of following techniques :
a) PCR
b) DNA microarrays
c) FISH
d) Flow sorting

Q4) Give an overview of the current status of gene therapy.

Q5) Describe different methods of locating genes on a chromosome.

Q6) a) Explain genetic polymorphism with suitable examples.
b) Differentiate between ‘r’ and ‘k’ selection.

Q7) Write short notes on :
a) Applications of Reverse Genetics.
b) RFLP

Q8) Explain  the Directional, Disruptive and stabilizing modes of selection. Add a
note on its effects with suitable examples.



  3

Total No. of Questions : 8]

[4729] - 301
M.Sc. (Part - II) (Semester - III)

ZOOLOGY
ZY - 313 : Animal Physiology - I

(2008 Pattern)

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

1) Attempt any four questions.
2) All questions carry equal marks.
3) Draw neat diagrams wherever necessary.

P3097

Q1) Explain the diversity of excretory organs in animal kingdom.

Q2) a) Describe the problems of deep sea diving.
b) Explain the strategies of density reduction in aquatic organisms.

Q3) What is B.M.R.? Explain the effect of body size on the metabolic rate.

Q4) What is resting membrane potential? Add a note on Goldman - Hodkin - Katz
potential.

Q5) What is biological rhythm? Explain circadium and lunar rhythms with suitable
examples.

Q6) Describe the modes of energy storage in animals. Add a note on anaerobic
metabolism.

Q7) Discuss the physiological change due to fluctuations of external environment
in animals.

Q8) Write Notes on :
a) Extracellular environment.
b) Renal regulation of acid base balance.
c) Photoperiodism
d) Miscellianeous end products of nitrogen metabolism.
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