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��� �������	
��:-;�8'!����<=#�������>��!�������������0�'��� [4]

The person with anemia should never attempt to treat himself. He

should consult his doctor. His problem may be due to some deficiency.

The treatment of anemia is not a hit-or-miss affair. It takes the skill of a

competent physician to make the correct diagnosis and prescribe the

right treatment in most cases.

����2.�� �������	
�-�?#����
�3���0�/�46�@��A�����0�'��� [5]
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GEOGRAPHY
Gg -  221 :  Distribution, Development and Planning of Resources

(Semester - II) (Paper - I) (2008 Pattern)
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Gg -  222 :  Surface Water and Ground Water Hydrology

(Semester - II) (Paper - II) (2008 Pattern)
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PHYSICS - I

Mechanics, Heat and Thermodynamics

(New Course) (Paper - I) (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) Use of log table and calculator is allowed.

4) Neat diagram must be drawn wherever necessary.

Q1) Attempt all of the following :

a) Define average acceleration. Give its SI unit. [2]
b) State and explain Newton’s first law of motion. [2]
c) A metallic block of mass 1.5 kg initially at rest is moved on a smooth

friction less surface of a table by horizontal force of 1 N. Calculate the

acceleration of the body. [2]
d) Write any two application of surface tension. [2]
e) State zeroth law of thermodynamics. [2]
f) What is mean by reversible process? [2]
g) If the compression ratio for otto engine is 9 and ratio of principal

specific heats for the working substance is 1.4, find efficiency of the

engine. [2]
h) Define critical temperature and critical pressure of the gas. [2]

Q2) Attempt any four of the following :

a) A motorcycle starts from rest and maintains a constant acceleration

4m/s2 for 6 seconds. Find the acquired velocity and total distance

travelled. [4]
b) State and explain Newton’s third law with examples. [4]
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c) Explain the workdone. Obtain workdone by a constant force. [4]

d) A bullet of mass 50 gm was moving with a speed of 800 m/s. After

passing through a solid substance, it is continued to move at the rate of

200 m/s. How much work the bullet had to do in passing through a

solid substance. [4]

e) Find the workdone in blowing a soap bubble of radius 5 cm. Surface

tension of soap solution is 25 dynes/cm. [4]

f) State Pascal’s law and explain hydraulic lift. [4]

Q3) Attempt any four of the following :

a) Derive an expression for workdone during an isothermal process. [4]

b) What is carnot’s cycle? Explain it with suitable diagram. [4]

c) The efficiency of otto engine is 50%. If the value of ∝  for the working

substance is 1.5, find the compression ratio. [4]

d) Describe Andrew’s experiment on carbondioxide. [4]

e) Determine what temperature on the centigrade scale is represented by

the same number on the fahrenheit scale. Calculate reaumur scale. [4]

f) Find the coefficient of performance when a carnot’s refrigerator working

between the temperature 327°C and 127°C. [4]

Q4) Attempt any two of the following :

a) State and prove Archimede’s principle. [8]

b) i) What is average velocity? Interpret the average velocity using x-t

graph. [4]

ii) What force is required to accelerate 3000 kg car from 10 m/s to

40 m/s in time of 1.5 sec? [4]

c) i) A body of mass 45 gm is thrown vertically upwords with a speed

of 21 m/s. Find the workdone by the force of gravity during the

time the body goes vertically up. [4]

ii) Explain in brief the Jaeger’s method to determine surface tension

of a liquid. [4]



Q5) Attempt any two of the following :

a) Obtain an expression for the efficiency of the diesel engine in terms of

expansion and compression ratio. [8]

b) i) Calculate the workdone during an isothermal expansion of 4 moles

of an ideal gas from a volume of 4 litres to 16 litres at 0°C. [4]

ii) Give the difference between real gases and ideal gases. [4]

c) i) Calculate the change in entropy when 8 gm of ice at 0°C is

converted in to water at the same temperature

(Latent heat of ice = 80 cal/g) [4]

ii) Describe liquid thermometer. [4]
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PHYSICS - II
Emerging Physics and Electricity and Magnetism
(New Course) (Paper - II) (11220)(2008Pattern)

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

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of log tables and calculator is allowed.
4) Draw neat diagrams and sketches wherever necessary.

Q1) Attempt all of the following :

a) Give any two characteristics of laser beam. [2]
b) What is meant by heliocentrism? [2]
c) Define the term Negative Temperature Coefficient (NTC). [2]
d) The membrane resistance of a cell is 0.1 ohm/m2 and capacitance of

about 1 μF/cm2. Calculate the time constant of RC equivalent circuit.[2]
e) State Coulomb’s law in electrostatics. [2]
f) An aluminium wire of radius 0.2 × 10-2m carries a current of 25 ampere.

Find the magnetic field at the surface of wire. [2]
[Given μ

0
 = 4π × 10-7 wb/A.m]

g) What is hysteresis? [2]
h) What is transient current? [2]

Q2) Attempt any four of the following :

a) Give the contribution of Newton in physics. [4]
b) Explain spontaneous emission and stimulated emission. [4]
c) Describe the working of optical Pyrometer. [4]
d) The CO

2
 laser is one of the most powerful laser. The energy difference

between two laser levels is 0.117 eV. Determine the Frequency and

wavelength of the radiation [Given C = 3 × 108 m/s]. [4]

����

������



�������	 


e) The distance between two consecutive R peaks on electrocardiograph is

40 mm. If the paper speed of recorder is 50 mm/sec. What is heart rate?[4]

f) If a nanoparticle with drift velocity 2 × 103 m/s experiences a scattering

after 3 picosecond. What will be the mean free path of that particle.[4]

Q3) Attempt any four of the following :

a) Using Gauss’s law, obtain an expression for the electric intensity at an

external point due to uniformly charged non-conducting sphere. [4]

b) State and explain Biot-Savart’s law. [4]

c) Distinguish between paramagnetic and ferro magnetic substances. [4]

d) Calculate the force between two charged bodies each having a charge

of 10μC and are 6 cm apart. [Given ∈
0
 = 8.85 × 10-12 C2/N–m2] [4]

e) Calculate the potential due to a dipole of dipole moment 2 × 10-10 c – m

at a distance 2 meter from it on its axis.

[Given ∈
0
 = 8.85 × 10-12 C2/N–m2] [4]

f) A charge of 3.0 μC moves with speed 3.0 × 106 m/s along positive

x-axis. The magnetic field of strength (0.10 ĵ  + 0.20 k̂ )T exists in space.

Find the magnetic force acting on the charge. [4]

Q4) Attempt any two of the following :

a) Explain bottom-up approach for synthesis of nanoparticles. What are

its advantages? [8]

b) i) Give the contribution of Meghnad Saha and Subrahmanyan

Chendrasekhar. [4]

ii) The resistance of platinum wire at 0°C is 5.5 ohm and at t°C it is

7.5 ohm. Find the temperature ‘t’ of the wire. [Given :

Temperature coefficient for platinum α = 0.0039/°C] [4]

c) i) State and explain Nernst equation. [4]

ii) Find the relative population of two states in a ruby laser that

produces a light beam of wavelength 6943A° at 300°K.

[Given : h = 6.626 × 10-34 Js, C = 3 × 108 m/s]

k = 8.61 × 10-5 eV/°K [4]



Q5) Attempt any two of the following :

a) Obtain an expression for capacitance of the parallel plate capacitor with

and without dielectric material. [8]

b) i) Explain the concept of electric potential. [4]

ii) A solenoid of 500 turns/m is carrying a current of 4A. Its core is

made of iron which has a relative permeability of 5000. Determine

the magnitude of the magnetic intensity and magnetization. [4]

c) i) State and prove Amper’s Circuital law. [4]

ii) A cell of 1.5 volt is connected across an inductor of 3mH in series

with a 2 ohm resistor. What is the rate of growth of current

immediately after the circuit is switched ON? [4]
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CHEMISTRY - II
Organic and Inorganic Chemistry

(New Course) (Paper - II) (2008 Pattern) (Theory)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

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

Q1) Answer the following questions : [16]
a) Explain following terms with suitable examples.

i) Dihedral angle ii) Enantiomers.

b) Give Unique properties of organic compounds.

c) Alcohols have higher boiling point than hydrocarbons of comparable

molecular weight. Explain.

d) The rotation about >C = C< bond is restricted. Explain.

e) Discuss Huckel’s rule of aromaticity with examples.

f) What is oxidation number of

i) S in H2SO4 ii) C in (C2O4)
2–

g) What are alkali metals? Why are they so called?

h) Draw the structures of following.

i) XeOF4 ii) XeF6

Q2) a) Attempt any two of the following : [8]
i) What are phenols? What is the action of following reagents on

phenol?

A) dil.HNO
3

B) conc.H
2
SO

4
/25°C

ii) Distinguish between Inductive and Resonance effect with suitable

examples.

iii) Discuss the conformational isomerism in ethane with energy profile

diagram.
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b) Attempt any two of the following : [8]
i) What are ethers? How are they classified? How will you prepare

diethyl ether by Williamson’s synthesis?
ii) What is Friedel Craft alkylation? How is it carried by using

different alkylating agents?
iii) What are hydrocarbons? How are they classified? Illustrate with

suitable examples.

Q3) a) Answer any two of the following : [8]
i) What is iodoform test? Which of the following compounds will

give positive iodoform test.
A) 2-butanol B) Acetone C) 2-phenyl ethanol

ii) What is mesomeric effect? Explain the concept of resonance by
taking suitable examples. Give necessary conditions for it.

iii) Assign E & Z configuration of the following compounds.

iv) What are alkynes? How is acetylene obtained from
A) Calcium carbide B) Methane

b) Attempt any two of the following : [8]
i) Draw resonance forms of the following molecules.

A) Benzaldehyde B) Anisole.
ii) What are alkyl halides? What is the action of C2H5MgBr on the

following compounds.
A) Acetaldehyde B) Acetone.

iii) Write short notes on.
A) Markovnikoff’s rule B) Dehydrohalogenation.

Q4) a) Attempt any three of the following : [6]
i) Draw all possible isomers of the following compound having

molecular formula C
5
H

12
.

ii) Define the following :
A) Bond energy B) Chiral carbon.
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iii) Draw the structures for the following compounds.

A) 1,2 dibromo-2-methyl propane.

B) 2,5 dimethyl hexane.

iv) Assign R or S configuration of following compound.

b) Identify the products A and B and rewrite the reactions (any two) :[4]

c) Attempt any one of the following : [6]

i) Draw the skeleton of the long form of periodic table and show

the position of following in it.

A) Alkali metal B) First transition series

C) Boron D) Most electronegative element

E) F Block element F) Noble gases.

ii) Lithium shows anomalous behaviour in the family of alkali metals;

explain.



Q5) a) Attempt any two of the following : [6]

i) Calculate the screening constant and hence Z* for the valence

electron of chlorine (Z = 17)

ii) Give the names and write electronic configuration of group IIA.

iii) Give an account of the clathrate compounds of noble gases.

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

i) Discuss the bonding and shape of

A) XeF4 B) XeO3

ii) What are alkaline earth metals? Explain family relationship of

alkaline earth metals with reference to following properties.

A) Size of atom and ion B) Ionisation potential

iii) Write note on solution of alkali metal and alkaline earth metals in

liquid ammonia.
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General Geology & Palaeontology
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STATISTICS / STATISTICAL TECHNIQUES
Descriptive Statistics

(Paper - I) (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) Use of statistical tables and calculator is allowed.
4) Symbols have their usual meanings.
5) Graph papers will be supplied on request.

Q1) a) Choose correct alternative for the following : [4 × 1 = 4]
i) If the population is heterogenous then the better method of

sampling is :

A) SRS B) Stratified random sampling
C) Systematic sampling D) Two-Stage sampling

ii) If Var(X) = 16, then SD(2X) is :
A) 8 B) 32 C) 64 D) 16

iii) If A and B are two independent attributes with N = 100, (A) = 40
and (B) = 70, then (AB) is :

A) 70 B) 30 C) 28 D) 110

iv) If bxy = 
2
3-

, byx = 
6
1-

, then r is ;

A)
2
1

B)
2
1-

C)
4
1

D)
4
1-

b) State whether the following statements are true or false : [4 × 1 = 4]
i) The mean deviation from mean is minimum.
ii) For a symmetric distribution all odd ordered central moments are

zero.
iii) In case of negatively skewed distributions Mean < Median.
iv) Arithmetic mean can be obtained graphically.

c) Define harmonic mean and state the formula in case of individual

observations. [2]
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d) Is the following information consistent?

(A) = 30, (B) = 40, (AB) = 35, N = 100 [2]
e) If the coefficient of variation of a series is 75% and standard deviation

is 15, find the arithmetic mean of the series. [2]
f) Given, σx = 2, σy = 3 and Corr. (X, Y) = 0.75 obtain Var(2X – 3Y).[2]

Q2) Attempt any four of the following : [4 × 4 = 16]
a) Write a note on construction of histogram in case of equal and unequal

class widths.

b) Construct stem and leaf plot to represent the following data :
10.8, 12.9, 13.0, 12.5, 13.1, 10.4, 10.2, 13.3, 10.8, 11.8, 11.1, 11.3.

c) Explain stratified random sampling with an illustration.
d) Explain the meaning of central tendency of data. What are the

requirements of a good measure of central tendency?
e) For a bivariate data we have,

X  = 50, Y  = 30, byx = –0.50, bxy = –0.8.
i) Estimate Y for X = 60
ii) Estimate X for Y = 40

f) State and prove minimal property of mean squared deviation.

Q3) Attempt any four of the following : [4 × 4 = 16]
a) Define quartiles. Explain how to find quartiles for a continuous

frequency distribution.
b) Explain the term skewness. Explain different types of skewness with

illustrations.
c) With usual notations, show that, β2 ≥ β1 + 1
d) A sample of n observations on X and Y shows that X and Y are

uncorrelated and their variances are 4 and 9 respectively.
Let U = 3X + 4Y and V = 3X – Y, show that U and V are uncorrelated.

e) State Bowley’s coefficient of skewness and show that it always lies
between –1 and +1.

f) In a certain interview there were 126 candidates of which 70 were
boys, 36 candidates were successful, among them 20 were boys. Obtain
the coefficient of association between success in interview and attribute
boy.
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Q4) Attempt any two of the following : [2 × 8 = 16]
a) Explain the concept of correlation. Define Pearson’s correlation

coefficient (r). Show that r lies between -1 and +1. [8]
b) i) Explain any two problems involved in the construction of index-

numbers. [4]
ii) Define the term dichotomy and independence of two attributes.[4]

c) i) If the rank correlation coefficient between X and Y is 2/3 and the

sum of squares of differences between the ranks is 55, assuming that

no rank is repeated, find the number of pairs of observations. [4]
ii) In a group of 200 persons 150 read Marathi newspaper, 100 read

English newspaper and 80 read both. Find the number of persons

reading 1) no newspaper 2) newspaper in only one language.[4]
d) i) Obtain an expression for acute angle between the two regression

lines. [4]
ii) Explain the procedure of fitting the curve y = abx. [4]

Q5) Attempt any two of the following : [2 × 8 = 16]
a) Derive the formula for median for a continuous frequency distribution.

[8]
b) Let (x

i
, y

i
), i = 1, 2,......, n are the observations on a bivariate random

variable (X, Y). Derive the equation of line of regression of Y on X.[8]
c) i) Given Σp

0
q

0
 = 1660, Σp

1
q

1
 = 1340, Σp

0
q

1
 = 1070 and Σp

1
q

0
 =

2070, calculate Laspeyre’s, Paasche’s and Fisher’s price index

numbers for the above data. [4]
ii) If (A) = 49, ( ) = 57, (AB) = 29, ( B) = 38 are A and B

associated? If so, what is the type of association? [4]
d) i) If the first three raw moments of a distribution are 1, 4 and 10

respectively, compute coefficient of skewness (V
1
) and comment

on the type of skewness. [4]
ii) The prices of tea of grade I and II are Rs. 200 and Rs. 160 per kg.

respectively. If these two grades of tea are mixed together in the

ratio 3:2, find the average price of mixture. [4]
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STATISTICS / STATISTICAL TECHNIQUES
Discrete Probability and Probability Distributions

(Paper - II) (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) Use of statistical tables and calculator is allowed.
4) Symbols have their usual meanings.

Q1) a) Choose correct alternative for the following : [4 × 1 = 4]
i) A pair of dice is tossed simultaneously and the outcomes are noted.

The number of sample points in the sample space is :
A) 4 B) 6
C) 8 D) 36

ii) If A and B are two independent events defined on , such that
P(A) = 0.5, P(B) = 0.4 then P(A∪B) is equal to :
A) 0.2 B) 0.7 C) 0.3 D) 0.9

iii) If Var(X) = 4, then Var(3X + 4) is :
A) 4 B) 12 C) 36 D) 40

iv) If X → B (n, p) with n = 25, E(X) = 10, then the value of p is :
A) 2.5 B) 0.4 C) 0.6 D) None of these.

b) State whether the following statements are true or false : [4 × 1 = 4]
i) Variance of a constant is zero.
ii) For a poisson distribution mean is less than variance.
iii) If X →  B (10, 0.7) then mode is 15.
iv) E(X) is affected by change of origin and scale.

c) State the p.m.f. of Bernoulli distribution. [2]
d) Define mutually exclusive events. [2]
e) State the additive property of Binomial distribution. [2]
f) Write down the sample spaces for the following random experiments.

i) Sex of children in a family with 2 children is recorded. [1]
ii) Number of customers arriving at a telephone booth during a day.[1]
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Q2) Attempt any four of the following : [4 × 4 = 16]
a) Define the following terms :

i) Sample space. ii) An event.

iii) Sure event. iv) Complement of an event.

b) Given P(A) = 0.4, P(B) = 0.3, P(A∪B) = 0.6 Find :
i) P(A∩B) ii) P(A'∩B)
iii) P(A'∩B') iv) P(A'∪B')

c) Define independence of two events. If A and B are independent events,
then prove that :
i) A' and B are also independent.
ii) A' and B' are also independent.

d) The marginal probability distributions of random variables X and Y
are given below :

X 1 2 3 Y 1 2 3

P(X = x) 0.3 0.3 0.4 P(Y = y) 0.1 0.6 0.3

Assuming X and Y to be independent, obtain
i) The joint probability distribution of (X,Y) and
ii) P(X = Y)

e) Let X and Y be two discrete random variables defined on finite sample
space. Prove that E(X + Y) = E(X) + E(Y).

f) If X is a discrete random variable with p.m.f.
P(X = x) = Kx; x = 1, 2, 3

= 0, otherwise
Find : i) The value of K

ii) E(X)
iii) E(2X – 4)

Q3) Attempt any four of the following : [4 × 4 = 16]
a) The probability distribution of a discrete random variable X is as follows:

X 0 1 2

P(X = x) 0.25 0.50 0.25

Find : i) The cumulative distribution function of X.
ii) Median
iii) Mode
iv) P(X ≥ 0)



��������	 �

b) Two urns identical in appearance, contain respectively 3 white and 2
black balls; and 2 white and 5 black balls. One urn is selected at random,
and a ball is drawn from it. If it turns out to be black what is the
probability that urn I was chosen.

c) With usual notations; prove that :
V(aX + b) = a2V(X) where a and b are real constants.

d) Let A and B be two events defined on a sample space Ω, such that

P(A) = 
4
1

, P(B/A) = 
2
1

 and P(A/B) = 
4
1

 show that :

i) P(A∩B) = P(A) P(B)
ii) P(A'/B') = 3/4.

e) Let A and B be two events on a sample space , write the expressions
for the following events. Also draw Venn-diagram for these events.
i) At least one occurs. ii) Both occurs.
iii) None occurs iv) A occurs but not B

f) A bag contains 4 tickets numbered 445, 454, 544 and 555 one ticket
is drawn randomly. Let A

i
 (i = 1, 2, 3) be the event that the ith digit of

the number of the ticket is 4. Discuss independence of A
1
, A

2
, A

3
.

Q4) Attempt any two of the following : [2 × 8 = 16]

a) i) Let X → B ⎟
⎠
⎞⎜

⎝
⎛

4
1

,3  and Y → B ⎟
⎠
⎞⎜

⎝
⎛

4
1

,4  be two independent random

variables. Obtain :
I) P(X + Y = 0)
II) P(X + Y ≥ 1)

ii) State and prove recurrence relation for probabilities of Binomial
distribution with parameters n and p.

b) Define discrete uniform distribution and find its mean and variance.
c) The joint probability distribution of (X, Y) is given below :

X    Y 0 1 2

0 1/4 0 1/4

1 1/8 1/8 1/4

Compute :

i) Corr(X, Y)

ii) Corr(2X, 3Y)



d) i) If X and Y are two random variables defined on a finite sample

space Ω, then prove that V(aX + bY) = a2V(X) + b2V(Y) + 2ab

cov(X, Y) where a and b are real constants.

ii) The joint probability distribution of (X, Y) is given below :

X     Y 0 1 2

–1 1/6 0 1/12

1 1/4 1/3 1/6

Find :

I) E(X/Y = 0)

II) V(X/Y = 0)

Q5) Attempt any two of the following : [2 × 8 = 16]
a) i) Show that all raw moments of Bernoulli distribution are equal to ‘p’.

ii) If X → B (n, p), show that :

I) E ⎟
⎠
⎞⎜

⎝
⎛

n
X

 = p

II) ⎟
⎠
⎞⎜

⎝
⎛ −−=⎟

⎠
⎞⎜

⎝
⎛ −

nn
p

n

Xn
,

X
cov

X
E

2

b) Define hypergeometric distribution and obtain its mean.

c) i) A parcel of 12 books contains 4 books with loose binding. What

is the probability that a random selection of 6 books (without

replacement) will contain 3 books with loose binding.

ii) 5% of the families in Kolkata do not use gas as a fuel. If a sample

of 50 families are selected at random in Kolkata, what will be the

probability that less than 4 families in the sample do not use gas

as a fuel.

d) i) Define poisson distribution. State its mean, variance and additive

property.

ii) Let X → p(m). If p(X = 5) = 
10
3

  p(X = 4), find p(X > 3).
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GEOGRAPHY
Gg - 110:  Physical Geography
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MICROBIOLOGY

Introduction to Microbiology
 (Paper - I) (New Course) (2008 Pattern)
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MICROBIOLOGY

Basic Techniques in Microbiology
 (Paper - II) (New Course) (2008 Pattern)
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Total No. of Questions : 5] [Total No. of Pages : 3

[3917] - 21
����������

ELECTRONIC SCIENCE
EL1-T1 : Principles of Analog Electronics

(New Course) (Paper - I) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Draw neat labelled diagram wherever necessary.
3) Use of log table / calculator is allowed.
4) Figures to the right indicate full marks.

Q1) Answer the following questions in brief : [16]
a) What is resistor? List different types of resistors.

b) What do you mean by filter circuit-list different types of filters.

c) State KcL & KvL for electrical network.

d) Define the terms (i) intrinsic stand off ratio (ii) Pinch off voltage.

e) What is rectifier circuit? Define ripple factor.

f) List ideal characteristics of opamp.

g) What is switch? Draw circuit symbol of SPDT switch.

h) State the use of filter circuit in rectifier.

Q2) Answer any four of the following : [16]
a) What is relay? Explain constructional detial & working principle of

electromagnetic relay.

b) Explain construction & working of NPN Transistor.

c) Explain construction and working of n-channel FET.

d) Describe full wave rectifier with proper circuit & waveforms.

e) What is clipper? Explain series positive clipper.

f) Draw noninverting amplifier circuit using opamp derive the formula

for its output voltage.

����
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Q3) Attempt any four of the following : [16]

a) State working principle of transformer & define the terms-voltage ratio,

current ratio, turns ratio.

b) State & prove maximum power transfer theorem.

c) Write short notes on (i) optocoupler. (ii) I-V characteristics of UJT.

d) What is voltage doubler? Explain Half wave voltage doubler.

e) Explain how zener diode works a regulator.

f) Write the rules to find thevenine equivalent of the given circuit.

Q4) Attempt any four of the following : [16]

a) In calculating RC time constant, R is in ohm, capacitance C is in farad,

how it given time in seconds.

b) Explain the action of PN function diode in forward bias. Draw its I-V

characteristics.

c) List the configuration of BJT. Draw different configurations of NPN

transistor using proper biasing.

d) Draw RC circuit. Apply square wave input. Explain what will be output

across C.

e) Draw different types of signals used in electronic circuits show their

characteristic.

f) List comparison characteristic of CB, CC, CE configuration for voltage

gain, input impedance, output impedance.

Q5) Attempt any four of the following : [16]

a) The arms of π network has Ra = 60Ω, Rb = 40Ω Rc = 20Ω convert it

into equivalent T network.

b) State thevenins theorem. Draw thevenin equivalent of the following

circuit.



�������	� �

c) i) Calculate the resistance of 60 W bulb if a current of 500 mA

results from an applied voltage of 220V.

ii) Determine voltage across R
1
 & R

2
.

d) For the voltage divider biasing circuit if β = 100 calculate Vc∈ & Ic.

e) Calculate output frequency of UJT relaxation oscillator if R1 = 100K,

C = 100 μf. η = 0.65.

f) Find the output voltage of the following circuit.
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ELECTRONICS

EL1T2 - Principles of Digital Electronics
 (Paper - II) (New Course) (2008 Pattern)
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DEFENCE AND STRATEGIC STUDIES
DS - 1:  War and Warfare

(2008 Pattern) (New Course)
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Total No. of Questions : 10] [Total No. of Pages : 3

[3917] - 29
�����������	
���������

INDUSTRIAL CHEMISTRY - I
(Paper - I) (Theory) (2008 Pattern) (New)

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

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) All questions carry equal marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and   steam tables is allowed.
6) Assume suitable data, if necessary.
7) All questions are compulsory.

SECTION - I

Q1) Answer the following : [8]
a) Write one characteristic of physical adsorption.

b) Define Emulsions.

c) Give one difference between adsorption and absorption.

d) Define catalyst.

Q2) Answer any two of the following : [8]
a) Describe two factors affecting catalysis.

b) Differentiate between homogeneous and heterogeneous catalysis.

c) Where are the following catalysts used. Iron, Pt-gauze, Nickel, HgSO
4

and Enzyme.

Q3) Answer any two of the following : [8]

a) Explain phenomenon of Electrophoresis.

b) Give limitations of Freundlich adsorption isotherm.

c) Give brief account of ion exchange adsorption.

����
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Q4) Answer any one of the following : [8]

a) What are gels? Give types of gels and explain properties of gels.

b) Describe mechanism of acid-base catalysis using suitable example.

Q5) Write short notes on any two : [8]

a) Surfactants.

b) Colloidal solutions.

c) Inhibitors.

SECTION - II

Q6) Define and explain the following terms : [8]

a) Stoichiometric coefficient.

b) Molarity.

c) Kilocalorie.

d) Pressure.

Q7) Answer any two of the following : [8]

a) Write short note on material balance in evaporation.

b) Explain the terms yield and selectivity.

c) What is recycling operation? What is the use of carrying out recycling?

Q8) Write short notes on any two of the following : [8]

a) Triple point of water.

b) Percent excess.

c) Heat capacity.

Q9) Answer any one of the following : [8]

a) Describe adiabatic process and explain the factors which govern the

feasibility of adiabatic reactions.

b) State and explain Raoult’s Law and Henry’s Law.
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Q10) Solve any two of the following : [8]

a) The black ash with following composition (42% Na
2
CO

3
 + 6% water

soluble material + 52% insoluble material) is treated with water. The

solid residue has following composition (4% Na
2
CO

3
 + 0.5% water

soluble salts + 85% insoluble material + 10.5% water). Calculate the

weight of residue remaining from the treatment of 1.0 metric ton of

black ash.

b) Flue gases leaving the stack of boiler at 250°C having following molar

composition

CO
2
 = 11.31% H

2
O = 13.4% O

2
 = 2.1% N

2
 = 73.48%

Calculate the heat lost in 1 kg mole of the gas mixture above 25°C.

C°pm (kcal / kgmole °K between 250 - 25°C)

CO
2

9.94

H2O 8.2

O
2

7.2

N
2

7.0

c) 9.8 gms of H2SO4 is dissolved to make 100 ml of solution. Find

normality and molarity of the solution.
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F.Y. B.Sc.

SEED TECHNOLOGY
Morphology, Seed Development and Testing for Cultivar Genuineness

(Vocational) (Paper - I)
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Total No. of Questions : 10] [Total No. of Pages : 2

[3917] - 36
�����������	
���������

Industrial Chemistry - II
(Paper - II) (New 2008 Pattern)

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

1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) All questions carry equal marks.
5) Use of logarithmic tables slide rule, Mollier charts, electronic pocket

calculator and   steam tables is allowed.
6) All questions are compulsory.

SECTION - I

Q1) Answer the following : [8]
a) Give any two properties of coal-tar.
b) Define octane number.
c) Name a few petrochemicals derived from alkanes.
d) What is aviation gasoline.

Q2) Attempt any two of the following : [8]
a) Write a short note on thermal cracking.
b) Give a brief account of classification of fuels.
c) Give any one theory of origin of petroleum.

Q3) Attempt any two of the following : [8]

a) What is natural gas? Give its uses.

b) What is coal-tar? Enlist fractions obtained from it.

c) Write a short note on calorific value of coals.

Q4) Answer any one of the following : [8]

a) Write a short note on analysis of fuel gases.

b) Give a descriptive account on processing of industrial fuels.
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Q5) Answer any one of the following : [8]
a) Write a comparative account of coal-gas and coke-oven gas.

b) Enlist different methods by which coal can be analysed.

SECTION - II
Q6) Answer the following : [8]

a) What are metasilicates?

b) Define felspars.

c) Give two uses of activated charcoal.

d) What is liquefaction? Give examples.

Q7) Attempt any two of the following : [8]
a) Write a short note on occurrence of metals.

b) Explain the principles of Hydrometallurgy with suitable examples.

c) Differentiate between diamond and graphite.

Q8) Attempt any two of the following : [8]
a) Write a short note on mica.

b) What is alumina? Differentiate between α-Al
2
O

3
 and γ-Al

2
O

3
.

c) Define slag and give different types of slags and their composition.

Q9) Answer any one of the following : [8]
a) How is refining of metals carried out? Explain in detail.

b) What is a furnace? Enlist different types of furnaces used in metallurgy.

Describe one in detail.

Q10) Answer any one of the following : [8]
a) What is meant by ore-dressing? Describe a suitable method of ore-

dressing for a sulphide ore.

b) Describe in detail the steps involved in the extraction of a metal from

its ore.
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[3917] - 39
F.Y. B.Sc.

ELECTRONIC EQUIPMENT MAINTENANCE
Maintenance Concepts and Assembly Methods

(Vocational) (Paper - II) (2008 Pattern)
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F.Y. B. Sc.

COMPUTER HARDWARE AND NETWORK ADMINISTRATION
Computer Organisation

(Vocational) (New) (Paper - II) (2008 Pattern) (48720)
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[3917] - 42
F.Y. B.Sc. (Vocational)

SEED TECHNOLOGY
Seed Physiology and Seed Production

 (Paper - II) (2008 Pattern)
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ELECTRONIC SCIENCE

EL-212: Electronic Instrumentation - II
 (Sem. - I) (Paper - II) (New Course) (2008 Pattern)
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DEFENCE AND STRATEGIC STUDIES

DS-101: International Relations and Foreign Policy
(Sem. - I) (2008 Pattern)
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DS-102: Elements of National Security
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DEFENCE AND STRATEGIC STUDIES

DS-103: Geopolitics
(2008 Pattern)
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ENV - 101: Life Sciences: Basic Biology & Natural Resources
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ENV - 102: Earth Sciences - Environmental Chemistry & Basic
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[3917] - 201
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������
MATHEMATICS

Linear Algebra
(Paper - I) (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.

Q1) Attempt any five of the following : [10]

a) Let W = {(x, y, z) : x = 0 or y = 0}. Is W a subspace of R3?

b) Let T : R2 → R2 be a linear transformation defined by T(x, y) = (x + y,

x – y). Find the matrix of T with respect to the standard basis of R2.

c) Let u = (1, –3) and v = (2, 2). Find the orthogonal projection of u

along v.

d) Find the angle between the vectors (1, –1) and (1, 0).

e) Justify whether true or false : The set {(1, –1, 2), (2, 1, 0), (0, 1, 2),

(–1, 3, 1)} is a linearly independent subset of R3.

f) If a linear transformation T : V → W is one-one, then show that Ker

T = {θ}.

g) Find the solution set of the equation x + y –z = 0.

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

a) Let V be a vector space. Prove that the set S = {v1, .......,vn
} is linearly

dependent if and only if one of the vectors in S can be expressed as a

linear combination of other vectors in S.

b) Find a basis of R3 which contains the vectors {(–1, 3, 0)}.

c) Let T : R3 → R3 be defined by T(x, y, z) = (4x + 2y + 2z, 2x + 3y – z,

– x + y – 2z). Find a basis and the dimension of Kernel of T.
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Q3) Attempt any two of the following : [10]

a) State and prove Cauchy-Schwarz inequality.

b) Given that the set {(1, 1, 0), (0, 1, 1), (1, 0, 1)} is a basis of R3.

If T : R3 → R3 is a linear transformation such that T(1, 1, 0) = (0, 0, 1),

T(0, 1, 1) = (1, 0, 0) and T(1, 0, 1) = (0, 1, 0). Find T(2, –3, 4).

c) Apply Gram-Schmidt process to the set {(1, 1, 1), (–1, 1, 0), (1, 2, 1)}

to obtain an orthogonal basis of R3.

Q4) Attempt any one of the following :

a) Let 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
=

433

232

112

A . Find eigenvalues of A. Also find basis and

dimension of the eigenspace corresponding to each eigenvalue. [10]

b) i) Let T : V → W be a linear transformation. Prove that dim Ker T +

dim Rank T = dim V. [7]

ii) Let T : R2 → R2 be defined by T(x, y) = (2x – y, x + 2y). Is T

onto? [3]
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Total No. of Questions : 4] [Total No. of Pages : 2

[3917] - 202A
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MATHEMATICS

Vector Calculus

(Paper - II(A)) (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.

Q1) Attempt any five of the following : [10]

a) Test the continuity of the function

f (t) = (1 + 3t)t i + ⎟
⎠
⎞⎜

⎝
⎛

t

t3sin
 j + 0k, t + 0

= e3i + 3j + 0k, t = 0

b) A space curve is given by x = t, y = t2, z = 
3
2

t3, find the unit tangent

vector T  at t = 1.

c) If r = xi + yj + zk, r = r , find grad r.

d) Find the values of a,b,c if the vector

f = (x + 2y + az) i + (bx – 3y – z)j + (4x + cy + 2z)k is irrotational.

e) If f  = cosxy i + (3xy – 2x2)j – (3x + 2y)k,

find 
yx

f

∂∂
∂2

 at the point (1, 0).

f) State ‘Gauss Divergence Theorem’.

g) Evaluate the integral of f  = x2i – xyj from O(0, 0) to P(1, 1) along the

parabola y2 = x.
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Q2) Attempt any two of the following : [10]
a) Show that the differentiable function u (t) defined on [a, b] is of

constant magnitude iff 0. =
dt

ud
u , t ∈ [a, b].

b) Find the directional derivative of 22 yx

y

+
=φ  at (0,1) in the direction

making an angle of 30° with the positive x-axis.
c) If u  = 2xz2 i – yzj + 3xz3k, φ = x2yz. Verify that div(Curl φ u ) = 0.

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

a) If u , φ are respectively vector and scalar functions of x,y, z possessing

first order partial derivatives, then prove that

div(φu ) = grad φ, u  + φ div u .

b) Find the scalar potential φ if
∇φ = (x + 2y + 4z)i + (2x – 3y – z)j + (4x – y + 2z)k if φ (2, – 2, 0) = 4.

c) If r  = a cos wt + b  sin wt; ba  are constant non-collinear vectors and

w is a constant scalar, prove that

( )baw
dt

rd
r ×=×  and 02

2

2

=+ rw
dt

rd
.

Q4) Attempt any one of the following :

a) State and prove Green’s theorem in a plane. [10]

OR

b) i) Evaluate dsu.F
s
∫∫  using divergence theorem for

F  = 4xzi – y2j + yzk over a cube bounded by x = 0, x = 1, y = 0,

y =1, z = 0, z = 1. [5]

ii) Evaluate rd.F
C
∫  by using stoke’s theorem where F  = xyi + xy2j

taken round the square C with vertices (1, 0), (–1, 0), (0, 1), (0, –1)

in positive  direction. [5]
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MATHEMATICS

MT - 222 (B) : Discrete Mathematics
(Paper - II(B)) (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 single memory, non-programmable scientific calculator is allowed.

Q1) Attempt any five of the following : [10]

a) Prove the statement 5 + 10 + 15 +.......+5n = 
2

)1(5 +nn
 is true by

using mathematical induction.
b) Find the number of distinguishable permutations of the letters in

‘MISSISSIPPI’.
c) Show that if seven integers from 1 to 12 are chosen, then two of them

will add upto 13.
d) Define a linear homogeneous recurrence relation of degree K. Also,

find the degree of relation c
n
 = (–2)c

n-1
.

e) Give an example of regular, connected graph on six vertices that is not
complete.

f) Define the terms : (i) Euler path (ii) Hamiltonian circuit.
g) Find the chromatic number and the chromatic polynomial for the linear

graph                          .

Q2) Attempt any two of the following : [10]
a) State the principle of mathematical induction and using it to prove that

3/(n3–n) for every positive integer n.
b) Suppose that a valid computer passward consists of seven characters,

the first of which is a letter chosen from the set {A, B, C, D, E, F, G}
and the remaining six characters are letters chosen from the English
alphabet or a digit. How many different passwards are possible?

c) Solve the recurrence relation.
a

n
 – 7a

n–2
 + 6a

n–3
 = 0 where

a
0
 = 8, a

1
 = 6, a

2
 = 22.
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Q3) Attempt any two of the following : [10]

a) Use Kruskal’s algorithm to find a minimal spanning tree for the

following graph.

b) Use Fleury’s algorithm to produce an Euler circuit for the graph.

c) Find the Hamiltonian circuit of minimal weight for the graph G if you

must begin and end at F.

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

a) i) If G is a connected graph and every vertex has even degree, then

prove that there is an Euler circuit in G.

ii) Find the cromatic polynomial PG for the following graph and use

P
G
 to find X(G).



b) i) Prove that, if n pigeons are assigned to m pigeonholes, then one

of the pigeonholes must contain at least 1
1 +⎥⎦
⎤

⎢⎣
⎡ −

m

n
 pigeons.

ii) Define the quotient graph GR of graph G = (V,E,υ) with respect

to equivalence relation R on the set V. Also, if R is the equivalence

relation defined by the partition {{a, f}, {e, b, d}, {c}}, find the

quotient graph GR.
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PHYSICS
PH - 221 : Oscillations, Waves and Sound
(New Course) (Paper - I) (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) Explain stable equillibrium. [1]
b) What is meant by critically damped motion? [1]
c) Distinguish between forced oscillations and damped oscillations. [1]
d) What are P-waves? [1]
e) Explain the term ‘Radar Speed Trap’. [1]
f) What is reverberation? [1]
g) A 5.0 kg block oscillates due to spring of spring constant 196 N/m.

Find the period of oscillations. [1]
h) The equation for critically damped motion is given in the form [1]

02

2

=+⎟
⎠
⎞⎜

⎝
⎛+⎟⎟⎠

⎞
⎜⎜⎝

⎛
x

dt

dx
R

dt

xd

Determine the value of R.
i) What is meant by coupled oscillations? [1]
j) The velocity of transverse waves over a stretched string is 300 cm/s. If

its mass per unit length is 5 g/cm, find the tension in the string. [1]

Q2) Attempt any two of the following :
a) Define simple harmonic motion. Give the differential equation of

S.H.M. and obtain solution of it. [5]
b) Derive the condition for velocity resonance and obtain amplitude of

velocity at resonance. [5]
c) Obtain an expression of apparent frequency of sound heard by the

listener when both are in relative motion with respect to each other.[5]
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Q3) Attempt any two of the following :
a) The amplitude of a pendulum of period 0.5 sec. falls to half of its

initial value in 230.3 seconds. Determine the quality factor. [5]
b) An alternating e.m.f of peak value 230 volt is applied across the series

combination of an inductor of Inductance 20 mH a capacitor of
capacitance 2 μf and resistance of 100 Ω. Determine resonant frequency,
quality factor and band width. [5]

c) In the experiment for measuring the intensity of just audible sound
from the source of sound having frequency 2730 Hz at a distance 820
m, the calculated intensity was 4.26 × 10-6 watt/cm2 in still air. Determine
the amplitude of vibration of air particles assuming all the energy from
the source is radiated as sound. [5]

Q4) Attempt the following :

a) i) What are Lissajous figures? Explain electrical method for obtaining
Lissajous figures. [4]

ii) Prove that the velocity of transverse waves over a string of linear

density μ is μTc /= , where T is tension. [4]

OR

i) Set up differential equation for damped oscillations. Obtain its
solution. [4]

ii) What do you mean by wave velocity and particle velocity? Show

that wave velocity, 
k

w
c = . [4]

b) Attempt any one of the following :

i) A spectral line of wavelength 6000A° in the spectrum of a star is
found to be displaced from its normal position towards red end
by 1 A°. Calculate the velocity of the star and sense of motion.[2]

ii) A stroboscope disc has 16 dots in the ring. When seen through
strips window, the dots appeared stationary for 256 revolutions

in 16 seconds. Determine the frequency of tuning fork. [2]
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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 do you mean by cardinal points? [1]
b) State the cause of monochromatic aberration. [1]
c) Define angular magnification of a telescope. [1]
d) What do you mean by fringes of equal thickness. [1]
e) State Malu’s law. [1]
f) A convex lens has radii of curvatures 1m and 2m. If the refractive

index of material of the lens is 2.33, what will be its focal length? [1]
g) What is distortion? [1]
h) A converging lens of focal length 4 cm. Calculate the magnifying

power, if the distance of distinct vision is 16 cm. [1]
i) What is diffraction of light? [1]
j) The polarizing angle for air and transparent material is 60°. Calculate

refractive index of material. [1]

Q2) Attempt any two of the following :
a) Explain construction and working of Ramsden’s eye-piece. [5]
b) Obtain the condition 2 μt cosr = mλ for destructive interference in the

reflected system of rays from a thin film. [5]
c) Prove that for a combination of two thin lenses of focal lengths f

1
 and f

2

separated by a distance x, the focal length of the combination is given by

2121

111
ff

x

fff
−+= . [5]
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Q3) Attempt any two of the following :

a) Find the polarizing angle for light incident from water to glass and

glass to water if refractive index of glass and water is 1.54 and 1.33

respectively. [5]

b) The focal length of an achromatic combination of two lenses in contact

is 100 cm. The magnitude of the dispersive powers of the two lenses

are 0.02 and 0.03. Calculate the focal length of the two lenses. [5]

c) Monochromatic light of wavelength 6000A° is incident normally on a

diffraction grating. The first order maximum is observed in the direction

of 15'. Calculate the grating element. [5]

Q4) Attempt the following :

a) i) Explain principal foci and focal planes. Draw necessary ray

diagram. [4]

ii) Show that longitudinal chromatic aberration is equal to the product

of dispersive power and mean focal length. [4]

OR

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

second lens of an optical system is 
1f

xf−=  . [4]

ii) What do you mean by achromatism? Derive the condition for the

achromatism of two lenses in contact. [4]

b) Attempt any one of the following :

i) Distinguish between Fresnel’s and Fraunhoffer’s diffraction. [2]

ii) When a movable mirror of Michelson’s interferometer is moved

through a distance of 0.0589 mm, a shift of 200 fringes is observed.

What is the wavelength of the light used. [2]
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