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N.B. :
(1) All questions are compulsory.

(2) Figures to the right indicate full marks.
(3) Use of non programmable calculator is allowed.
Attempt any THREE. (12)
What are the four strokes of diesel engine ? Show them on p-v diagram.
State second law of thermodynamics in any two different forms.
With the help of a neat diagram describe the Stellar Aberration of light.
Give a brief account of Lorentz- Fitzgerald Contraction Hypothesis.

Define angular momentum and deduce expressions for angular momentum
operators along X,Y,Z directions.

State six requirements of a well behaved wave function. (3)
Attempt any ONE. (8)
Calculate the net amount of work done in a Carnot’s cycle of operation.

What is the importance of Clapeyron latent heat equation.

A Carnot engine working as refrigerator between 250K and 350K receives
calories of heat from the reservoir at the lower temperature. Calculate the
amount of heat rejected to the reservoir at the higher temperature. Calculate
also the amount of work done in each cycle to operate the refrigerator.
(1 Calorie = 4.2 Joule) (4)

What is the coefficient of performance of refrigerator? Is it greater than 17  (3)

Attempt any ONE. (8)
Describe the construction and working of Michelson —Morley experiment.

Using Galilean transformation equations Show that the length of a rod is
invariant in rest frame as well as a moving frame with a constant velocity.

Distinguish between inertial and non-inertial frames of references. (4)

A particle of mass 3kg moving with a velocity of 4m/s collides with another
particle of mass 1kg moving with a velocity of -3 m/s along the x-axis.
After the collision the 3 kg mass moves with a velocity of 3 m/s along the
x-axis. Calculate the velocity of 1kg mass. Discuss the collision as seen by
a moving observer who has a velocity of 2 m/s relative to the rest observer
along the x-axis. 3)
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Attempt any ONE. (8)

State the Schrodinger’s time dependent equation, for potential energy V as
a function of x alone. Show that this equation by separation of variables
reduces to Schrodinger’s time independent equation.

Normalize the following wave function .

nzX

¥, (X) =sin ;0<x</ ,wherenegl

If the normalized wave function of an oscillator is given by

-y
YX)=Aye? ;-x<y<+ow

Find A.

i
. - (Et-px) . :
Using ¥ = A e " , obtain expressions for momentum and energy

operators. (4)

What are eigen functions and eigen values? What is meant by degenerate
and non-degenerate states? (3)
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