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The Tiger has adapted to a great variety of environments, from
the siberian taiga, where nights can be as cold as – 400C, tigers haunt
the ruins of buildings such as courts and temples and are at home in
habitats ranging from dry grassland to rainforest. The tiger usually
huts by night and preys on a variety of animals but it prefers fairly
large prey such as deer (sambar, chital) and wild pigs. A special liking
for porcupines, despite the danger of injury from their quills, is an
exception. Healthy large mammals are generally avoided, although
there have been recorded instances of the tiger's having attacked
elephants and adult water buffalo. Cattle are occasionally taken from
human habitations, and some tigers can thrive on domestic live stock.
After making a kill and consuming what it can, it makes a deliberate
attempt to hide the carcase from vultures and other scavengers so that
another meal can be obtained. Tigers are not averse to commandeering
a kill from other tigers or leopards and they sometimes eat carrion.
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1) Agroforestry

2) Hybrid

3) Acceptance

4) Due

5) Contestant

6) Dermatology

7) Anatomy

8) Religion

9) Policy

10) Molecule
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i) B.B.C.

ii) C.B.

iii) C.I.D.

iv) D.I.R.

v) F.E.R.A.
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vii) I.A.S.
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Q1) Write short answers in 2-4 lines of the following questions. [16]

�������	
�����2-4 ���������������������

i) What did old man say to the children ?

������������������ !������"#���$

ii) What is an applied Science and state their names ?

%�����������"��&�'�(��)�� !���$������#�� !���#��$

iii) How many types of ��(* !� and what are they�$

��(* !����	 !���� !#���� !���#��$

iv) State the three main types of ������$

�����������+��#���	 !�����"��$

v) State the two books of ,�- !�����.�

 ,�- !������/0���1����"23��������������

vi) In which condition savarkar was when his wife saw him ?

���� !�����4��0����4������������#�%���#�� !���4�����-3�#����#��$

vii) Explain the meaning of  516����7�����"08��#� !��.�����9:

516����7�����"08��#� !��.��;�9:�������3.�-�<�� !���
viii) What did poet say about ��� !�$

��� !���=��� !��� !���(��#���$
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Q2) Write short notes on any two of the following in 8-10 lines each. [8]

�������6 !>� !���4�����1����?���8 #��10 �����#���@A�B����������

i) �1�3.��C���DEF

ii) �"������

iii) ��&����

Q3) Write short notes on any two of the following in 8-10 lines each. [8]

�������6 !>� !���4�����1����?���8 #��10 ����G#���@A�B����������

i) ,�- !�����.9� EF

ii) ��,��=#���EF

iii) Maghas description about friend & enemy .

��H���� �!�������I���&I������.��

Q4) Answer any one of the following questions in 16-20 lines. [8]

�������6 !>� !���4�����J !��	
����������16-20 ���������������

i) Explain the story of 5�1D7�.��KL��� !:�

5�1D7�.��KL��� !� !3�:�-�<�� !���

ii) Write the summary of lesson 5����M1�&9:�
5����1�&9:������N���������&������

����
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(Apiculture & Sericulture)
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2) Figures to the right indicate full marks.

3) Neat labelled diagrams must be drawn wherever necessary.
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S.Y. B.Sc. (Sem. - II)

GEOLOGY

GL - 221 : Petrology

(51612) (2008 Pattern) (Paper - I)
Time : 2 Hours] [Max. Marks : 40
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2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.
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S.Y. B.Sc.

GEOLOGY

GL - 222: Palaeontology & Stratigraphy

(Paper - II) (Sem. - II) (51622) (2008 Pattern)
Time : 2 Hours] [Max. Marks : 40
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2) Draw neat diagrams wherever necessary.

3) Figures to the right indicate full marks.
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S.Y. B.Sc.

STATISTICS

ST - 221 : Statistical Methods and National Income

 (Semester - II) (2008 pattern) (51712)
Time : 2 Hours] [Max. Marks : 40
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2) Figures to the right indicate full marks.

3) Use of calculator and statistical tables is allowed.

4) Symbols and abbreviations have their usual meaning.
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S.Y. B.Sc.

STATISTICS

ST - 222: Continuous Probability Distributions - II and Demography

(51722) (Paper - II) (2008 Pattern) (Sem. - II)
Time : 2 Hours] [Max. Marks : 40

��������	
����
��������	�����

�� ��������	
�������
�����
���

2) Figures to the right indicate full marks.

3) Use of calculator and statistical tables is allowed.

4) Symbols and abbreviations have their usual meaning.
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S.Y. B.Sc. (Sem. - II)

GEOGRAPHY

Gg - 221: Distribution, Development and Planning of Resources

(51812) (Paper - I) (2008 Pattern)
Time : 2 Hours] [Max. Marks : 40
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2) Figures to the right indicate full marks.

3) Draw neat diagrams and sketches wherever necessary.

4) Use of map stencil is allowed.
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S.Y. B.Sc.

GEOGRAPHY (Sem. - II)

Gg - 222: Surface Water And Ground Water Hydrology

(Paper - II) (2008 Pattern) (51822)
Time : 2 Hours] [Max. Marks : 40

��������	
����
��������	�����

�� ��������	
�������
�����
���

2) Figures to the right indicate full marks.

3) Draw neat diagrams and sketches wherever necessary.

4) Use of map stencil is allowed.
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2) Figures to the right indicate full marks.

3) Draw neat labeled diagrams wherever necessary.

4) Use of calculators, log tables and statistical tables is allowed.

5) Use graph paper if necessary.
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MATHEMATICS

MT - 222 (B) : Discrete Mathematics
(2008 Pattern) (Paper - II (B)) (511B2)

Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of single memory, non-programmable scientific calculator is allowed.

Q1) Attempt any five of the following : [10]
a) How many ways are there to pick a sequence of two different letters of

the alphabet that appear in the word ‘MATHEMATICS’?
b) Prove the statement, ‘5n–1 is divisible by 4, for n ≥ 1’ using principle

of mathematical induction.
c) Solve the recurrence relation a

n
 = 2.a

n–1 + 3.a
n-2; given a0 = 1, a1 = 11.

d) Verify hand shaking lemma for the graph

e) Draw all simple non-isomorphic graphs on three vertices.
f) Give an example of a graph which is Eulerian but not Hamiltonian.
g) Define :

i) Spanning tree.
ii) Minimal spanning tree of a graph.

Q2) Attempt any two of the following : [10]
a) There are 6 different English books, 8 different Hindi books and 5

different Marathi books. How many ways are there to arrange the books
in a row on a shelf with all books of the same language grouped
together?

b) Prove by induction that x-y is a factor of xn – yn; for n ≥ 1.
c) If 5 points are chosen within an equilateral triangle of side length unity.

Prove that there are two points in the selection, which are at a distance

at  most 
2
1

 unit farthest apart.
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Q3) Attempt any two of the following : [10]

a) Prove that, the maximum number of edges in a simple graph with n

vertices and k components is 
2

)1)(( +−− knkn .

b) A matrix of marriage suitability relation between 5 boys and 5 girls is

⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

=

01010

10100

00101

11000

00011

MR

State whether each boy can marry a suitable girl. Justify.

c) Define complement of a graph. If a graph G contains exactly one vertex

of even degree, then find the number of odd degree vertices in

complement G .

Q4) Attempt any one of the following : [10]

a) By using Kruskal’s algorithm, find the shortest spanning tree of the

graph.

G :

b) i) Find the particular solution of the difference equation.
a

n
 = –5a

n-1
 – 6a

n–2
 + 42 × 4n.

ii) A committee of 5 is to be selected from 6 boys and 5 girls.
Determine the number of ways of selecting the committee, if it is

to consists of at least one boy and one girl.
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PHYSICS

PH - 221 : Oscillations, Waves and Sound
(2008 Pattern) (Paper - I)���	
�������������

Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator and log table is allowed.
4) Neat diagrams must be drawn wherever necessary.

Q1) Attempt all of the following :

a) What is neutral equillibrium? [1]

b) Define S.H.M. Give the differential equation of S.H.M. [1]

c) What is meant by over-damped motion? [1]

d) Define quality factor. [1]

e) What is velocity resonance? [1]

f) Define half width of amplitude resonance curve. [1]

g) Define intensity of wave. Give its unit. [1]

h) What is red shift? [1]

i) Define threshold audibility. [1]

j) Calculate the change in intensity level in dB(decibels) when the intensity

of sound increases by 100 times the original intensity. [1]

Q2) Attempt any two of the following :

a) Define the term log decrement. Derive the expression for it. [5]

b) Show that the rate of absorption of energy is equal to the rate of

dissipation of energy in case of forced oscillator. [5]

c) Obtain an expression for velocity of longitudinal waves propagating

through a medium of density ρ and bulk modulus of elasticity k. [5]
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Q3) Attempt any two of the following :

a) A particle is subjected to two rectangular directions such that the

displacement at any instant is given by x = 2sin (wt + π/4) and

y = 2sinwt. Find the nature and equation of the path. [5]

b) The equation of Forced oscillations is given by

⎟
⎠
⎞⎜

⎝
⎛+⎟⎟⎠

⎞
⎜⎜⎝

⎛
dt

dx

dt

xd
32 2

2

 + 16x = 30 sin2t

Find the velocity amplitude and maximum kinetic energy. [5]

c) A person blowing a whistle is moving with a speed of 10 m/s towards

a rocky hill. Determine the apparent rise in frequency of echo heard by

the person due to reflection from the hill assume air at rest, speed of

sound 330 m/s and frequency of whistle sound 200 Hz. [5]

Q4) Attempt the following :

a) i) Obtain the expression of period and velocity for linear S.H.M.[4]

ii) Set up the differential equation for damped oscillations in LCR

series circuit. [4]

OR

i) Write a note on seismic waves. [4]

ii) Define and explain reverberation time. [4]

b) Attempt any one of the following : [2]

i) What is Doppler effect? Give its applications.

ii) Determine the reverberation time of a hall having volume 25000

cubic feet, if it contains sound absorbing material of area 1500

square feet having absorption coefficient 0.25.
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PHYSICS - II
PH - 222 : Optics

(2008 Pattern) ��	
������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator and log table is allowed.
4) Neat diagrams must be drawn wherever necessary.

Q1) Attempt all of the following :
a) Write Len’s Maker’s formula. [1]
b) State the cause of chromatic aberration. [1]
c) Define the terms, optical centre and principal focus of a convex lens.[1]
d) What is an eyepiece? [1]
e) Define grating element. [1]
f) State Brewster’s law. [1]
g) Two thin lenses of focal lengths 20 cm and 12 cm are placed co-axially

at a certain distance apart. Calculate the distance between the lenses if
these lenses form an achromatic combination. [1]

h) State advantages of reflecting type telescope over refracting type
telescope. [1]

i) If movable mirror of Michelson’s interferometer is moved through a
distance of 0.00295 cm, a shift of 100 fringes is observed. Calculate
the wavelength of light used. [1]

j) Glass plate is to be used as a polarizer. Find angle of polarization for it
(μ for glass = 1.54). [1]

Q2) Attempt any two of the following :
a) Explain the construction and working of Huygen’s eyepiece. [5]
b) Explain the Stoke’s treatment of the phase change on reflection of

light. [5]
c) State and explain law of Malus. [5]
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Q3) Attempt any two of the following :

a) Two thin converging lenses of focal lengths 15 cm and 20 cm are co-

axially 10 cm apart. Find [5]

i) equivalent focal length.

ii) position of principal points.

b) A parallel beam of light of wavelength 5890Å is incident on a thin

film of refractive index 1.5, such that the angle of refraction into the

film is 60°. Calculate the smallest thickness of the film which will

make it appear dark by reflection. [5]

c) A converging lens of focal length 6.25 cm is used as a magnifying

glass. If the near point of the observer is 25 cm from the eye and the

lens is held close to the eye. Calculate [5]

i) distance of the object from the lens.

ii) the angular magnification.

Q4) Attempt the following :

a) i) What are cardinal points of a co-axial lens system? What is their

importance? [4]

ii) Explain how spherical aberration is reduced using plano convex

lens. [4]

OR

i) Show that the distance of the first principal plane from the first

lens of an optical system is 
2f

xf=α .

ii) What is distortion? State the cause and explain how it is reduced

to minimum.

b) Attempt any one of the following :

i) Distinguish between interference and diffraction. [2]

ii) Find the resolving power of grating which can just resolve the

wavelengths 5890Å and 5896Å. [2]
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CHEMISTRY - I
CH - 221 : Inorganic Chemistry

(2008 Pattern) (51312)���	
������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.

Q1) Answer the following : [10]

a) Explain the term ‘Ore’.

b) Give the composition of cryolite.

c) Which is the purest form of iron?

d) Draw the structure of Al2 Br6.

e) Which disease is caused due to cd2+ ion?

f) What is an oxy-acid?

g) Why transition metals show magnetic properties?

h) Define Atmospheric corrosion.

i) Arrange the following in the increasing order of acid strength.

HClO3, HOCl, HClO4, HClO2.

j) Give the general electronic configuration of transition metals.

Q2) Attempt any two of the following : [10]

a) Write the names, symbols and electronic configuration of VI A group.

Explain the trends in the following properties of group VI A elements:

i) Atomic size.

ii) Electronegativity.
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b) Explain the concept of acids and bases according to Lewis theory.

What are merits and demerits of this theory?

c) Explain the following :

i) Thermite process.

ii) Biochemical effect of Pb2+.

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

a) What are transition elements? Comment on the following properties.

i) Magnetic properties.

ii) Density.

b) Give purification of Bauxite by Baeyer’s process? Give uses of

Aluminium.

c) Explain any two factors which affect electro-chemical corrosion.

Q4) a) Attempt any one of the following : [6]

i) With the help of neat diagram and chemical reactions, explain the

manufacture of cast iron.

ii) What is steel? Explain basic Bessmer process of manufacture of

steel.

b) Attempt any one of the following : [4]

i) What are the cause anamalous behaviour? Explain anamalous

behaviour of fluorine.

ii) What are conjugate acid-base pairs? Explain with suitable example.

iii) Explain the terms ‘Tinning’ and ‘galvanising’.
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CHEMISTRY
CH - 222 : Analytical Chemistry

(2008 Pattern) (51322) ��	
�����������	������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables and calculator is allowed.
4) Neat diagrams must be drawn wherever necessary.

Q1) Answer the following : [10]
a) Which mineral acids are used for decomposition of samples?
b) On what basis group II is further divided as IIA and IIB.
c) Draw a labelled diagram for carius’ tube for estimation of halogens.
d) What are mixed indicators?
e) Starch indicator solution should be freshly prepared, explain.
f) Define the terms deviation and mean deviation.
g) Which is a group reagent for IIIA group?
h) What is efficiency of extraction?
i) What is a displacement titration?
j) How is Tollen’s reagent prepared?

Q2) Answer any two of the following : [6]
a) i) What is solubility product? Explain one application of it in

inorganic qualitative analysis.
ii) Explain the terms 1) Distribution coefficient and 2) Distribution

ratio. What are the limitations of distribution coefficient?
iii) How will you prepare 0.1N iodine solution? Explain the method

of standardization of I
2
 solution with sodium thiosulphate solution.

b) 0.3 gm of an organic compound gave on combustion 32ml of moist
nitrogen at 22°C and 720 mm pressure. Calculate the percentage of

nitrogen in the compound. (aqueous tension at 22°C = 20 mm). [4]
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Q3) a) Answer any two of the following : [6]

i) Define the following terms with reference to acid-base titration

I) Neutralisation point.

II) Best indicator.

III) Equivalence point.

ii) Define the term error. What are the sources of indeterminate errors?

iii) What is a functional group? How is aldehyde detected and

confirmed?

b) Solve any one of the following : [4]

i) For a single extraction of an acid, calculate the percent extracted

for a volume ratio 
Vo
Va

 = 5. Given distribution ratio          .

ii) Four different samples brass were analysed for copper and were

found to be 2.00, 2.10, 2.15 and 2.19 gram. Calculate mean

deviation and standard deviation.

Q4) a) Explain the titration curve of strong acid and strong base. Which

indicator will you choose for this titration? Why? [6]

OR

Explain the liebig’s method of estimating carbon and hydrogen in an

organic compound.

b) Answer any one of the following : [4]

i) Explain the method of estimation of copper in crystallised copper

sulphate.

ii) Discuss the use of NaOH / KOH in inorganic qualitative analysis.
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BOTANY

BO - 221 : Structural Botany

(Anatomy, Embryology and Palynology)

(2008 Pattern) (Paper - I)���	
����������	����������

Time : 2 Hours] [Max. Marks : 40

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Draw neat and labelled diagrams wherever necessary.

Q1) Attempt the following : [10]

a) Define embryology.

b) What is megasporogenesis?

c) Define anatropous ovule.

d) What is syngamy?

e) Enlist any two types of endosperm.

f) Give any two applications of palynology.

g) What is NPC system?

h) Define anatomy.

i) What is endosperm?

j) What is tapetum?

Q2) Answer any two of the following : [10]

a) Describe the distribution of mechanical tissue in dicot stem.

b) What is anomalous secondary growth? Explain anomalous secondary

growth in Bignonia stem.

c) Describe the development of monosporic embryo sac.
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Q3) Write short notes on any two of the following : [10]

a) Apertures in pollen grain.

b) Types of microspore tetrad.

c) Anomalous secondary growth in Dracena stem.

Q4) What is tissue? Describe the ground tissues studied by you. [10]

OR

Describe the process of fertilization in angiosperms.
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BOTANY

BO - 222 : Fundamentals of Plant Biotechnology

(2008 Pattern) (Paper - II)���	
�������������
Time : 2 Hours] [Max. Marks : 40

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Draw neat  labelled diagrams wherever necessary.

Q1) Attempt the following : [10]

a) Give the names of any two substrates for biotechnology.

b) Define genome.

c) What is bioprocess technology?

d) Define plasmid.

e) Give any two applications of enzymes.

f) What are petrocrops?

g) Name any two wastes used for SCP production.

h) Define totipotency.

i) What is waste?

j) What is incubation?

Q2) Answer any two of the following : [10]

a) Describe scaling-up in bioprocess technology.

b) Describe mitochondrial genome.

c) Explain the role of biotechnology in developing world.
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Q3) Write short notes on any two : [10]

a) Dialysis a method of enzyme purification.

b) Oxidation pond.

c) Moral and ethical aspects of genetic engineering.

Q4) Define plant tissue culture. Describe various applications of plant tissue

culture. [10]

OR

What are SCPs? Explain the production of SCP from algae.
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ZOOLOGY

ZY - 221 : General Zoology & Biological Techniques - II

(2008 Pattern) (Paper - I) ��	
�������������
Time : 2 Hours] [Max. Marks : 40

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Neat labelled diagrams must be drawn wherever necessary.

Q1) Attempt the following : [10]

a) Mention the food of Scoliodon.

b) Write any two examples of birds with perching feet.

c) Enlist any two aquatic adaptations in vertebrates.

d) Name any two eye ball muscles of scoliodon.

e) What is mould?

f) Enlist any two veins of Scoliodon.

g) Mention the example of fish with ganoid scale.

h) Define heterocercal tail.

i) What is longitudinal migration?

j) What is serial dilution?

Q2) Write short notes on (any two) : [10]

a) Compound microscope.

b) Insectivorous and tearing and piercing beak.

c) External features of Scoliodon.
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Q3) Attempt the following (any two) : [10]

a) Method of preparation of haematoxyline.

b) Sketch and label female reproductive system of Scoliodon.

c) Describe parental care in Pipa.

Q4) Describe in detail the structure of brain of scoliodon. Mention the functions

of each part. [10]

OR

Describe the method of determination of haemoglobin. Add a note on its

clinical significance.
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MICROBIOLOGY
MB - 222 : Applied Microbiology - I

(2008 Pattern) (51922) (Paper - II) ��	
������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

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

Q1) Attempt the following : [10]

a) Two antifoam agents are _______ and _______.

b) An example of a dual fermentation is _________.

c) What is meant by HEPA filter?

d) What is the use of baffles in a typical fermenter?

e) Enlist methods of air sampling.

f) Name the medium and temperature for Eijkman test.

g) State true or false : septic tank is aerobic method of waste water treatment.

h) Name the pH indicator used in Endo agar.

i) Define : surface water.

j) What is meant by droplet nuclei?

Q2) Attempt any two of the following : [10]

a) Justify : Campylobacter and Clostridium Perfringenes are indicators of

faecal pollution.

b) Describe different approaches used for controlling the air flora of a

hospital.

c) Comment on the primary methods used for screening of an antibiotic

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

a) Describe the monitoring of aeration and agitation in a fermentation

process.

b) Describe the physical parameters used in the analysis of waste water.

c) Elaborate on the different carbon sources used in fermentation media.

Q4) Attempt any two of the following : [10]

a) Compare a batch and continuous fermentation give one example of

each.

b) Illustrate diagramatically : a trickling filter.

c) Elaborate on confirmed and completed test used in analysis of water,

for potability.
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PSYCHOLOGY
Health Psychology

(2008 Pattern) (Paper - I)�������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

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

Q1) Answer in two or four sentences : [16]
a) Define health Psychology.
b) What is burn out?
c) What is the concept of coping?
d) How do you indulge yourself?
e) What are the effects of overeating?
f) What is defensive coping?
g) State the effects of drinking on health.
h) What are the effects n-lack of exercise?

Q2) Attempt any two of the following in 8/10 sentences : [8]
a) Explain the nature of stress.
b) Explain the common coping patterns.
c) Describe the concept of poornutrition in light of habits.

Q3) Write short note on any two of the following : [8]
a) Behavior & Aids.
b) Problem-focused constructive coping.
c) Bio-medical model of illness.

Q4) Describe fully the nature and scope of health psychology. [8]

OR

Explain the major types of stress.
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PSYCHOLOGY
Counseling Psychology

(2008 Pattern) (Paper - II) (52022)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

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

Q1) Answer in two or four sentences : [16]

a) What is counseling?

b) What is the codes of professional ethics?

c) What is the systematic training for effective parenting?

d) What is confidentiality?

e) State the use of play in counseling.

f) Differentiate ethics and law.

g) How physiological changes that affect counseling?

h) Who is associated with person centered counseling?

Q2) Attempt any two of the following in eight or ten sentences : [8]

a) Explain the purpose of assessment.

b) Explain the patterns of erroneous thinking.

c) Describe the nature at people in the light of cognitive counseling.

Q3) Write short note on any two of the following : [8]

a) Gestalt counseling.

b) Predictable counseling agendas.

c) Communicating.
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Q4) Explain the characteristics of counsellor. [8]

OR

Explain the characteristics of older adults as clients.
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STATISTICAL TECHNIQUES
STT - 221 : Statistical Techniques - III

(Paper - I) ��	
������������������������	��
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator and statistical tables is allowed.
4) Symbols and abbreviations have their usual meaning.

Q1) Attempt each of the following :

a) Choose the correct alternative in each of the following : [1 Each]

i) Let x
1
, x

2
, ......., x

n
 be a random sample from N(μ, σ2) then 

2

2S

σ
n

follows

A) 2
nχ B) 2

1−nχ C) 2
2nχ D) 2

12 −nχ

ii) If X → N(0, 1), Y → 2
16χ  and X, Y are independent variates then

Y

4X
 has t-distribution with degrees of freedom.

A) 4 B) 8 C) 16 D) 32

iii) In one way classification with N observations and K treatments,

the degrees of freedom for error is

A) N B) N–1 C) K–1 D) N–K

b) State whether the given statement is true or false in each of the

following : [1 Each]

i) A null hypothesis is a hypothesis of no difference.

ii) The critical region in χ2 test of goodness of fit is always left tailed.

iii) Level of significance is a probability.
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c) Define sampling distribution of a statistics. [1]
d) Define standard error of a statistics. [1]
e) State the test statistics for testing equality of population means in large

sample test, where σ
1
 and σ

2
 are known. [1]

f) Define critical region. [1]

Q2) Attempt any two of the following : [5 Each]
a) Describe Chi-Square test of goodness of fit.
b) Describe large sample test for testing H

0
 : P

1
 = P

2
 against H

1
 : P

1
 ≠ P

2
,

where P1 and P2 are population proportions of two independent
populations.

c) If T has students t-distribution with 12 degrees of freedom, find c such
that i) P[–c ≤ T ≤ c] = 0.8

ii) P[T2 ≥ c] = 0.05

Q3) Attempt any two of the following : [5 Each]
a) Define Chi-Square variable. State mean and variance of Chi-Square

variate with ‘n’ degrees of freedom. Also state additive property of
Chi-Square distribution.

b) Describe t-test for testing of population mean.

c) Let X
i
, i = 1, 2,......, 8 be a random sample from N (8, 9) distribution.

Find mean and variance of ∑
=

−=
8

1

2)8X(Y
i

i .

Q4) Attempt any one of the following :

a) i) Complete the following ANOVA table and carry out the analysis

of variance at 5% level of significance. [7]

Source of Degrees of Sum of Mean Sum F-ratio
Variation freedom Squares of Squares

Row –  54 – –

Column –  – – 2

Treatment – 162 – –

Error 6  – 12

Total –  –



ii) X
i
, i = 1, 2, 3, 4, 5 be independent N(0, 1) variates. Identify the

distribution 2
5

2
4

2
3

2
2

2
1

XXXX

4X
Y

+++
= . Hence find the value of ‘c’

such that P(Y ≥ c) = 0.01. [3]

b) i) State the mathematical model used in analysis of variance in a

two way classification. Also state the hypothesis to be used. [4]

ii) Describe F-test for testing the hypothesis of equality of two

population variances. State the assumptions clearly, if any. [6]
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ELECTRONIC SCIENCE
EL - 221 : Digital System Design

(2008 Pattern) (Paper - I) ��	
������
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Neat  diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

Q1) Answer all of the following :

a) What is parity generator? [1]

b) Define fan-out of a digital IC. [1]

c) List the advantages of open collector devices. [1]

d) What is universal shift register? [1]

e) “The Flash ADC is the fastest ADC”. Comment. [2]

f) “The multiplexed displays are commonly used”. Comment. [2]

g) A 4-bit magnitude comparator has inputs A = 1101 and B = 0110.

Determine its outputs. [2]

h) Draw the state diagram for T-Flip-Flop. [2]

Q2) Attempt any two of the following :

a) Design a combinational logic circuit for half adder. [4]

b) Explain the operation of TTL to CMOS converter. [4]

c) Design a mod-5 counter by using 3-bit ripple counter. [4]

Q3) Attempt any two of the following :

a) Design a logic circuit for 4 to 2 line priority encoder. [4]

b) What is tristate buffer? Explain its use in bus oriented systems. [4]

c) Explain the use of shift register as a time delay generator. [4]
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Q4) Attempt all of the following :

a) Draw the block diagram of automobile parking control system and

explain its operation. [6]

b) Explain the working of successive approximation ADC using block

diagram. Give the relation for conversion time of it. [6]

OR

a) Design a logic circuit for 3 bit binary to gray code converter. [4]

b) Design a 3 bit binary synchronous up counter using Jk Flip-Flops.[4]

c) A 4-bit R-2R ladder DAC has 0 = 0V, 1 = 10V. Find the full scale

output voltage and resolution of it. [4]
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ELECTRONIC SCIENCE
EL - 222 : Communication System

(52222) (Paper - II) ��	
�����������������	��
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw the neat  diagram wherever necessary.
4) Use of non-programmable calculator is allowed.

Q1) Attempt all of the following :

a) What is ATM? [1]

b) Define sensitivity of radio receiver. [1]

c) What is Ask? [1]

d) State different types of noise. [1]

e) “For long distance communication single mode step index fiber cables

should be used”. Comment. [2]

f) “Credit card system is not really a e-cash”. Comment. [2]

g) If receiver has input signal power of 1.5 μw and the noise power is

0.2μw then find the signal to noise ratio. [2]

h) If vertical retrace time is 1.280 ms, how many horizontal lines are

scanned using vertical retrace. [2]

Q2) Attempt any two of the following :

a) What do you mean by propagation? State different types of propagation.

[4]

b) Explain the purpose of synchronizing pulses, blanking pulses, front

porch and back porch in T.V. [4]

c) Differentiate between pulse and DTMF dialing. [4]
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Q3) Attempt any two of following :

a) Describe shielded twisted pair cable and unshielded twisted pair cable

in details. [4]

b) What are different tones in telephone system. Explain with proper

waveform. [4]

c) Write a short note on radio paging. [4]

Q4) Attempt the following :

a) What is demodulation? With the help of neat diagram explain working

of Foster seeley discriminator. [6]

b) Draw block diagram T.V. Transmitter and T.V. Receiver and explain

it in brief. [6]

OR

Attempt the following :

a) The output voltage of a transmitter is given by e = 200 (1 + 0.5 sin

520t) sin 3.14 × 107t. This voltage is fed to a load of 500Ω resistance.

Determine. [4]

i) Carrier frequency ii) Modulating frequency

iii) Carrier power iv) Total power output

b) In a superheterodyne receiver having no RF amplifier the loaded Q of

antenna coupling circuit is 90. If the If is 455kHz. Calculate the image

frequency and image frequency rejection at 950 kHz. [4]

c) If a FM wave is represented by the equation e = 10 sin (8 × 108t + 4 sin

1500t). Calculate the [4]

i) Carrier frequency ii) Modulating frequency

iii) Mf and iv) Maximum δ.
What power will this FM wave will dissipate in a 8Ω resistor.
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DEFENCE AND STRATEGIC STUDIES - I
DS - 201 : Strategic issues in International Relations

 ��	
�������(2008 Pattern) (52312)
Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

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

Q1) Answer in 2 to 4 sentences each : [16]
a) What is meant by Military pacts.
b) Name the countries members to SAARC.
c) What do you understand by War?
d) Define Human Rights.
e) What do you understand by CTBT?
f) Explain the term Foreign policy.
g) What do you understand by Arms control?
h) What is meant by MIC?

Q2) Answer in 8 to 10 sentences each (any two) : [8]
a) Explain regional integration process in Europe.
b) Write in brief on State sponsored Terrorism.
c) Examine major Arms Control Agreements since 1960s.

Q3) Write short notes on (any two) : [8]
a) Explain the term National Interest.
b) Role of non-state actors in International Relations.
c) Explain the problems of Disarmament.

Q4) Answer in 16 to 20 sentences (any one) : [8]
a) Evaluate different types of New Diplomacy in the twentieth century.
b) Should India follow a favorable policy towards USA? Discuss.
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DEFENCE AND STRATEGIC STUDIES - II

DS - 202 : India’s National Security

(Sem. - II) (2008 Pattern) (52322)
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(Sem. - II) (2008 Pattern) (52422)
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S.Y. B.Sc. (Vocational Course)

INDUSTRIAL CHEMISTRY

VOC : 221 - Unit Processes in Organic Industries

(Paper - I) (Sem. - II) (55612) (2008 Pattern)
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S.Y. B.Sc. (Vocational)

BIOTECHNOLOGY

Voc - Biotech - 221 : Plant and Animal Tissue Culture

(Paper - I) (Sem. - II) (2008 Pattern) (55712)
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S.Y. B.Sc. (Vocational)

ELECTRONIC EQUIPMENT AND MAINTENANCE (EEM)

VOC-EEM - 221: Audio, Video & Office Equipment - B

(Paper - I) (Sem. - II) (2008 Pattern) (58112)
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S.Y. B.Sc. (Vocational)

SEED TECHNOLOGY

Vegetable Seed Production

(Paper - III) (Sem. - II) (2008 Pattern) (58912)
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S.Y. B.Sc. (Vocational)

INDUSTRIAL MICROBIOLOGY

VOC-IND-MIC - 221: Microbial Fermentations and
Downstream Processing

(Theory) (Paper - I) (Sem. - II) (2008 Pattern) (58212)
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S.Y. B.Sc. (Vocational)

INDUSTRIAL CHEMISTRY

Voc : 222 - Industrial Pollution

(2008 Pattern) (Paper - II) (Sem. - II) (55622)
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S.Y. B.Sc. (Vocational)

BIOTECHNOLOGY

Voc - Biotech : 222 - Immunology

(Paper - II) (Sem. - II) (2008 Pattern) (55722)
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