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Instruction : First 15 minutes are allotted for

the candidates to read the
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This question paper consists of

seven questions in all.
All the questions are compulsory.

The number of parts of a
question to be attempted is
mentioned at the beginning of

the question.
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questions are mentioned against

each of them.

Symbols used in the question

paper have their usual meanings.
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1) y = asin(kx + vt)

ii) y=-acos(kx—ot)

iii) y = -asin(kx-ot)

iv) y=-acos(kx+ot). 1
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1. Answer all the parts :

a)

b)

642191

The liquid rises in capillary tube
when the angle of contact is

i) obtuse angle

i) acute angle

i) 7 radian

1v) n radian. 1
A wave represented by an equation
Yy=acos(kx-wt) superimposes
with another wave and produces
stationary wave. At x = 0 node is
formed. The equation of the second
wave is

1) y =asin(kx + ot)

1) .y =-acos(kx-wt)

i) Yy =-asin(kx-wt)

V) Yy =-acos(kx+ot). 1
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The relation between temperature
( T) and pressure ( P) in adiabatic

process for an ideal gas is

1) P! TY = constant
ii) P'""Y T = constant
iij) PY T’ = constant
iv) P'TY" = constant. 1

If L and R be the inductance and

resistance respectively then the

_ . L.
dimensions of = will be

R
) (MOLYT]

i) MO 10 7Y |

iii) [ M?LOT?

iv) [MLT™]. 1
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If vector a =(i+ 3 j-2k), then the

magnitude of a will be
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Answer any three parts :

a)

642191

A particle is projected at angle 0
from the horizontal with a speed u.
What will be its speed at the

highest point of the path ? ]
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A planet revolving round the sun
with a speed of v m/s, takes
T second to complete one rotation.
Show  that the  acceleration

directed from planet towards the

2nu

1
T

sun 1s

Write down the theorem of
perpendicular axes of moment of
inertia. ]

What 1s Hooke's law ? 1
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3. Answer any three parts :

a) Write Bernoulli's theorem. 1
b)  Find out the wavelength at which
a black body at temperature 800 K
emits maximum energy. Wien's
constant = 2-9x 107 m-K. 1
c) Explain the temperature gradient

in steady state in a conductor. 1
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d) A gas is compressed isothermally
so that its volume becomes two
third of its initial volume. What
would be its final pressure in
comparison to its initial pressure ?
1
4. = AT @UE % I9T ST
F)  ANESE = § o s 2 U
S R g i A
H i | 2
H) UF FO-TUE F TS EH GAEA
5x107% H? 3R Aam 727°C & T
e e feawt Fem o w gt
HT 2
e Faais = 5.67x 1078 51/
GIEEE et
2
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4. Answer any three parts :

a)

642191

What do you mean by centripetal
acceleration ? Deduce the formula
for centripetal acceleration of a
body executing circular motion
with uniform velocity 1in terms of

angular velocity. 2
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The surface area of a black body is

5x10*m? and temperature 1s

727°C. How much heat is radiated

per minute by it ?

Stefan's constant =

5-67x10™ joule/(m?-sec-K*).

2

Write the law of conservation of

angular momentum. State it

clearly by giving any one example.
2

5 mol of oxygen is heated from

10°C to 20°C at constant volume.

What will be the change in internal

cnergy of gas ? The molar specific
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heat of oxyvgen at constant
pressure is CP= 8 cal/(mol-K) and
R = 2 cal/(mol-K). 2
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5. Answer any three parts :
a) The displacement equation

of a transverse wave propagating

n a stretched wire 1S
y=0-021sn(30t + 2x) metre,
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where t is in second and x is 1n
metre. If linear density of material
of wire be 1-6x107™% kg/m then
calculate the wave velocity and
tension in the wire. 2
Prove that the stored potential

energy in a wire of unit volume 1s

h)

2 y

Explain the surface energyv of a

liquid. Establish the relation
between  surface tension and
surface energy. 2
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Calculate the temperature at
which the average kinetic energy of
molecule of a gas will be the same
as that of electron accelerated by

1 volt. Boltzmann constant,

k=1-4x10"22J/K,

charge on

electron, e=1-6x 107! coulomb.
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6. Answer any three parts :
a) What 1s meant by degrees

of freedom ? Establish the
relationship between degrees
of freedom and adiabatic

constant (y ).

X

2

b) y=asin Qn[ % -= } 1S a equation

'S

of a progressive wave. Write

equation for displacement y and

draw diagram (i) at points x =

with time and (i) ¢ =ﬁ with x.

C) Prove that

-+ — , - ,
[axb)2=a2b2—(cz.3]2.
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d) The amplitude, frequency and
velocity of the component waves
producing a stationary wave are
8 cm, 30 Hz and 180 cm/second
respectively. Write the equation of
stationary wave. 2
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Answer any two parts .

a)

b)

642191

What do  you Lll'l(h_‘lrﬁiu!ld by
gravitational  potential  energy ?
Obtain the expression for the
gravitational potential energy of a
body of mass m placed at a
distance r from the centre of the
earth. 3
What do you mean by beats ? The
frequencies of two identical wires
of sonometer are 500 Hz when
both are equally * loaded. How
much fractional tension would be
increased in a wire so that they
produce S5 beats per second on

vibrating simultaneously ? 3
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) What 1S second law of
thermodynamics ? A Carnot
engine operates between
temperatures  10°C and 110°C.
It absorbs 746 joule of heat per

cvcle from the source.

wod dufjuopieogdn mam

Calculate :
(1)  heat rejected to the sink.

(i1) etficiency of the engine. 3
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