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(2) All questions carry equal marks.
(3) Figure to the right indicate full marks of the questions.

1. Provethath(B)x 8)=§><(Z\ 6)—8x ( §) 8
A A A
2. Provethat A-(Bx C) =| B, B, B, }
C. G G
If R=2i+3]+2k B=7+2]-K and C=2i +2] +Kkthenfind A . BxC) 3
Explain free vector and bound vector. 3
OR
1.  State Kepler’s second law and prove it. 6
2. Prove that gravitational force acting on the mass m at a distance a from the
sphere of massM isF =G %
State and prove divergence theorem. 5
If the distance between the substances of mass 100 kg and 1 kg is 1 m then find
out gravitational force. Universal gravitational constant is G = 6.67 x 107! MKS. 3
. kY 2y 2 .
Obtain the expression o2 + b ~ ab ©0S ® = sin® @ for the combination of
two SHMs mutually perpendicular to each other having same periodic time,
unequal amplitude and phase difference ®. 6
Write the differential equation forced oscillation and with the help of this obtain
the equation of displacement at time t. Explain distortion factor and resonance. 6
Write the equation of cyclotron radius for a charge q moving with velocity v,
perpendicular to uniform magnetic field and obtain the formula of cyclotron
angular frequency. 2
OR
3 P.T.O.
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Write the equation of motion of a projectile particle moving under the effect of
resistive force. Obtain an expression for its time of flight.

Write the dispersion relation for monoatomic lattice and using this relation,
obtain the expression for group velocity.

Write short note on Lissajous figures.

Obtain Newton’s formula for velocity of sound in gas. Explain Laplace’s
correction in this formula.

Explain :
1.  Sensitivity of ear.
2. Level of sound intensity.

If the tension in the string is 200 dyne then velocity of wave propagating in the
string is 20 cm/s. Find the mass of 100 cm length of the string.

OR
Obtain Fourier series in its complex form and deduce expressions for the
constants occurring in it.

Obtain Fourier series for the following functions.
O(x) = sinx 0<x<m
O(x) = —sinx -nt<x<0

What are ultrasonic waves ? State its uses.

Obtain Clausius—clapeyron equation.
Write short notes on entropy and disorder.

Calculate the increase of entropy when 5 gm ice at 0 °C converts into 0 °C water.
Latient heat of ice = 80 cal/gm.
OR
T, B &

Prove T = for the Kelvin thermodynamic temperature scale.
2

0,

Describe T — S diagram.
What is Triple point ? Discuss P-V graph for pure CO,,.

Obtain the formulae of the change enthalpy for isobaric and isothermal processes.
Describe the construction and working of rotary oil pump.
Write names of different methods for obtaining low temperature.

OR
Obtain the formula of thermal conductivity K =nC,.
Py
Obtain formula S = Lt In R for the speed of pump.
2 1 2

Give the names of different thermodynamic functions.

4
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(2) All questions carry equal marks.
(3) Figure to the right indicate full marks of the questions.

A A A,
Provethat A-(Bx C) =| B, B, B, 6
c, C, G,
—> N\ AN N 2> AN A AN AN IAY N . e =2
If A=31+2]+2k B=71+2]-k and C==1+2] +Kkthen find A - (Bx C)

and A x (_B)x 6) 6

Define the following

Unit vector, Free vector. 2

OR
State and prove divergence theorem. 5
Prove that angular momentum of earth with respect to Sun is L = ma r? k. 5
Find curl of a vector field given by A= (2x-y) T+ (x-vy) ]\ _2k. 4

Explain the algebraic method of combination of two mutually perpendicular

S.H.M. of unequal amplitude, same periodic time and phase difference ®. 8
: : 3

Discuss special cases of ® = % , d= Tn 4

Explain Lissajous figure. 2
OR

What are damped oscillations ? Derive differential equation for such oscillations. 5
Write dispersion relation for mono atomic lattice and using this relation, obtain

the expression for group velocity. 4
Explain the method of combination of more than two S.H.M. 5
7 P.T.O.



3. (a) Obtain Newton’s formula for velocity of sound in gas and explain Laplace’s
correction.

(b) Explain the difference between beats and combination tones.

(c) Velocity of wave propagating in the string is 60 cm/s then find the tension in the
string. Mass of unit length of string is 0.06 gm/cm.

OR

(@) Obtain Fourier series in its complex form and deduce expressions for the
constants occurring in it.

(b) Obtain Fourier series for the following functions.
f(x)y =1 O<x<m
f(x) = -1 n <x<2m

(c) Give geometrical interpretion of Parseval’s formula.

4. (a) Obtain equation of motion of a particle //r = 1 + £ cos (0 - 0,)), under the action of
central force.

(b) Write kepler’s second law and prove it.

(c) Radius of solid sphere is 10 cm and mass is 20 gm. Find out the moment of
inertia about the axis passing through its center.

OR
R, Wcos® @
(@) Deriveg =g|1- g

(b) State and prove the theorem of perpendicular axes for moment of inertia.

} for variation in ‘g’ due to rotation of the earth.

(c) Write three Kepler’s law of planetary motion.

5. (a) Obtain Clausius — Clapeyron’s equation %% = ﬁ
27 V1

(b) Obtain the expression for entropy of ideal gas.
(c) State uses of T — S diagram.
OR
(@) Explain Kelvin’s thermo dynamical scale with formula.
(b) Derive formulan = 1/3 p C A for co—efficient of viscosity of gas.

(c) Write transport phenomena.
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