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ENGLISH VERSION

Instructions : (1) As per the Instruction No. 1 of page no. 1.
(2) Draw figure if necessary.

(3) Notations used in the questional paper are as
usual.

(4) Figures to the right indicate full marks of the
question.

(5) Non programmable scientific calculator can be
used wherever necessary.

1  Answer the following questions in brief as directed : 10
(1) Which reference frame is referred as space-time frame ?

(2) What is the rotational kinetic energy of a body having
angular momentum L and moment of inertia I ?

(3) "A single body can have more than one moment of
inertia". Is this statement true ? Why ?

(4) What is compressibility ? Write its unit.

(5) On which principle does Galten whistle work ?
(6) What is the use of Blackburn's pendulum ?
(7) What is an adiabatic process ?

(8) Write third law of thermodynamics.

(9) On which factors does decay constant of radio active
element depend ?

(10) What are soft X-rays ?
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2 (a) Derive an expression for the moment of inertia 7
of a solid sphere with respect to the axis passing
through the centre of the sphere. From that derive an
expression for the moment of inertia of a solid sphere
about an axis tangent to its surface.

(b) Particles having mass of 2 gram are placed on the 5
each corner of a square having side length 10 cm.

(1) Calculate moment of inertia of the system about
an axis passing through any one side of the
square.

@11) Also calculate the moment of inertia of the system
about a diagonal of the square.

OR

2 (a) Write Newton's laws of motion. Explain that Newton's 7
first law of motion is special case of second law. Discuss
the limitations of Newton's laws of motion.

(b) A body is thrown with initial velocity of 10 m/s at an 5
angle 60°. At what velocity another body should be
thrown at an angle of 45°, so that their horizontal
ranges become equal ?

3 (a) Prove that compressibility and coefficient of rigidity 7

1
of the material of the cube are 3(o.—2p) and 2(a+p)

respectively, where oo and [ are linear strain and
lateral strain of the material of a given cube.

(b) The average depth of Indian ocean is about 5
3000 m. Calculate the percentage volume strain of
water at the bottom of this ocean. Bulk modules and

density of water are 2.2x10° N/m*> and 1.03g/cm’
g

: 2
respectively ( Takeg=9.8 m/s )
OR

3 (a) Derive an expression for the depression of free 7
end of a heavy cantilever, when a weight W is
suspended at the free end of it.

(b) A steel wire having length 1.5 m and diameter 5
0.12 cm. is suspended from a rigid support. A body
having mass 10 kg is suspended at the free end of the
wire. Calculate increase in the length of a given wire.
(Young's modulus of the steel is 16x10'1 dyne/cm?)
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4 (a) Discuss various applications of ultrasonics. 7
(b) A tuning fork has a frequency of 256 Hz and 5
amplitude of 0.2 cm. If the velocity of sound wave in
air is 330 m/s and the density of air is 1.29 kg/m?,
calculate the flow of energy across a square cm. per
second.

OR

4 (a) Derive the resultant expression of two simple 7
harmonic motions having different amplitude and phase
but equal angular frequencies, acting right angles to
each other. Discuss the cases of :
(1) Phase difference = 0 and

(2) Phase difference = % radian.

(b) Two simple harmonic motions acting simultaneously 5
on a particle are given by the equations

y; =10 coswr

Y, =20sin (0)1+%)

Calculate amplitude and initial phase of resultant
vibration. (Here y,, y, are in meter and ¢ is in second)

5 (a) Explain change in entropy in reversible and 7
irreversible cycles.
(b) 2 kg of ice at —10°C is converted into water at 5

50°C. Calculate total change in entropy
Specific heat of ice = 0.5 cal/gram°C
Specific heat of water = 1 cal/gram°C
Latent heat of ice = 80 cal/gram.

OR
5 (a) Explain entropy. Draw temperature — entropy diagram. 7
Derive equation of unavailable energy.
(b) 3mol of an ideal gas expands isothermally to six times 5
its original volume. Calculate the change in its entropy.

(Gas constant R =8.314 J/mol- K and Joule's constant
J = 4.2 Jlcal)

6 (a) Write short note on natural radioactive series. 7
Derive an expression of exponential law of radio active
disintegration. Define half life for radioactive element
and derive its equation.
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(b) The number of disintegration per minute of a given 5
radioactive subtance are 6050 and 4465 at the end
of 224 and 3'd hour respectively. Calculate the decay
constant and half life of the substance.

OR

6 (a) Describe Moseley's work on X-rays. Write Moseley's 7
law. What 1s its importance ?

(b) The spacing between successive planes of sodium 5
chloride crystal is 0.282 nm. The first order Bragg
reflection occurs at an angle of 8°36'. At what angles
would the second and third order Bragg's reflections
occur ?
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