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PHYSICS 

Paper - I 

Mechanics, Oscillation and 
Properties of Matter 

Time: Three Hours] [Maximum Marks: 50 

Note: Answer all questions. The figures in the right-

hand margin indicate marks. 
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State and prove the theorem of parallel 
axis regarding moment of inertia. 

Deduce expressions for gravitational potential 
due to a uniform solid sphere at a point 

(i) outside, (ii) on the surface and (iii) 

inside the sphere. Also find the intensity of 

the gravitational field at these points and 

hence prove that the gravitational potential 

at the centre of sphere is times that on 

5 

Establish the Euler's equation for 

motion of a rigid rotating body. 
its surface. 

37YT/OR 
YT7ODR 

(a) HT a zifA fa fH 

ifa 
fH 

7 fefay T 27, 
Explain the Coriolis force in reference 

rotatory frame of reference and 

write two applications of this force. Prove the following relation for the 

simple harmonic oscillator 

3 farag 
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Write down the Kepler's Laws of 
planetary motion. 
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Deduce an expression for potential What is meant by a damped simple 

harmonic oscillator ? 
energy, 

kinetic energy 
and total energy 

of a particle executing simple 
harmonic 

Write the 

differential equation for it and find its 

solution. 
motion. 
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The ratio of intensities of two waves is 
for Obtain the differential equation for 

oscillations of bifilar system and hence 

find their time period. 

1:9. If two waves interfere, find the 

ratio of maximum and minimum 

intensities. 
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Explain the Lissajous figures when the 

ratio of frequencies of two simple 
harmonic oscillations are 1:1 and phase 
difference is 0 and 45. 

What is Electron Gun? Describe its 

function in detail. 

5 fa fac fqI 
7YT/OR 

(Turn Over) 
JDB_145 *_(7) (Continued) JDB_145_*_(7) 



(6) (7) 

Explain the deflection of a charged Deduce an expression for the excess 
pressure across a curve surface of a particle in an electric field. 
liquid. 

S7Y47/OR 

5 

State and prove Bernoullies's theorem. 10 

Describe the principle of cyclotron. Explain 

its construction and working method. 
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What is Cantilever? Derive an 

expression for the depression at a 

distance x from the fixed end of a 

cantilever. 
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State and prove Continuity equation. 
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