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E–3563 

B. Sc. (Part I) EXAMINATION, 2021 

(New Course) 

PHYSICS 

Paper First 

(Mechanics, Oscillations and Properties of Matter) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa ds mÙkj nhft,A izR;sd bdkbZ ls ,d iz’u djuk 

vfuok;Z gSA lHkh iz’uksa ds vad leku gSaA 

 Attempt all five questions. One question from each Unit 

is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ js[kh; laosx laj{k.k dk fu;e fyf[k, rFkk n d.kksa ds fudk; ds 

fy, fl) dhft,A    5 

Write the law of conservation of linear momentum and 

prove it for a body of n particles. 
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 ¼c½ csyukdkj funsZ’kkad iz.kkyh esa fdlh xfreku d.k ds osx ,oa 

Roj.k ds fy, O;atd izkIr dhft,A 5 

Obtain an expression for velocity and acceleration of a 

moving particle in cylindrical co-ordinate system. 

vFkok 

(Or) 

 ¼v½ ?kw.khZ funsZ’k rU= ds lUnHkZ esa dksfjvksfyl cy ds fy, O;atd 

izkIr dj O;k[;k dhft,A  6 

Describe and deduce the expression for Coriolis force 

in term of the rotational reference frame. 

 ¼c½ dsUæh; cy ls D;k rkRi;Z gS \ fl) dhft, fd dsUæh; cy 

laj{kh cy gksrk gSA    4 

What is meant by central force ? Prove that central 

force is a conservative force. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fl) dhft, fd fdlh v{k ds ifjr% fdlh ÇiM dk tM+Ro 

vk?kw.kZ ml cy vk?kw.kZ ds cjkcj gksrk gS tks ml ÇiM esa ,dkad 

Roj.k mRiUu dj nsA    5 

Prove that the moment of inertia of any body about any 

axis should be equal to torque of that body which 

products unit acceleration. 

 ¼c½ fl) dhft, fd ;kSfxd yksyd ds fuyEcu Çcnq rFkk nksyu 

Çcnq ijLij ifjorZuh; gksrs gSaA 5 

Prove that the suspension point and oscillation point of 

the compound pendulum are mutually variable. 
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vFkok 

(Or) 

 ¼v½ fl) dhft, fd ljy vkorZ xfr dj jgs d.k dh lEiw.kZ 

ÅtkZ] xfr ds vk;ke ds oxZ ds vuqØekuqikrh gksrh gSA 5 

Prove that the total energy of a particle doing simple 

periodic motion is proportional to the square of 

amplitude of motion. 

 ¼c½ ,dleku Bksl xksys dk mlds O;kl ds ifjr% tM+Ro vk?kw.kZ 

Kkr dhft,A     5 

Find the moment of inertia of a uniform solid sphere 

about its diameter. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ L-C ifjiFk ds nksyuksa ds fy, vody lehdj.k dh LFkkiuk 

dhft, rFkk blds vkorZdky dk lw= O;qRiUu dhft,A 4 

Establish the differential equation for oscillations of  

L-C circuit and deduce an expression for its time 

period. 

 ¼c½ iz.kksfnr vkorhZ nksfy= ds fy, vody lehdj.k dh LFkkiuk 

dhft, rFkk bldk gy izkIr dhft,A 6 

Establish the differential equation for forced harmonic 

oscillator and obtain its solution. 
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vFkok 

(Or) 

 ¼v½ voeafnr vkorhZ nksfy= ds fy, vkSlr lEiw.kZ ÅtkZ rFkk vkSlr 

‘kfDr {k; ds fy, O;atd izkIr dhft,A 4 

Obtain an expression of average total energy and 

average power dissipation for damped harmonic 

oscillator. 

 ¼c½ fyLlktw vkÑfr;k¡ D;k gSa \ nks ljy vkorZ rjaxsa 

x = a sin (2 t + ) o y = b sin t ds v/;kjksi.k ls izkIr 

ifj.kkeh xfr dk lw= Kkr dhft,A 6 

What are Lissajous figures ? Discuss the resultant 

motion when two simple harmonic motions 

x = a sin (2 t + ) and y = b sin t are superimposed. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ jSf[kd Rojd dh lajpuk rFkk fl)kUr dks le>kb, rFkk blds 

}kjk vkosf’kr d.k dh ÅtkZ dk O;atd fuxfer dhft,A 7 

Explain the construction and principle of linear 

accelerators and incorporate the expression of the 

energy of charged particles through it. 

 ¼c½ bysDVªkWu xu fdls dgrs gSa \ bldh dk;Ziz.kkyh dks le>kb,A  

       3 

What is an electron gun ? Explain its working. 

vFkok 

(Or) 

 ¼v½ dSFkksM fdj.k dEiun’khZ dh lajpuk ,oa dk;Ziz.kkyh dks 

le>kb,A      7 

Explain the structure and function of Cathode Ray 

Oscilloscope. 
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 ¼c½ pqEcdh; Qksdlu ls vki D;k le>rs gSa \ le>kb,A 3 

What do you mean by Magnetic Focusing ? Explain. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fl) dhft, fd ,d gh inkFkZ dh rFkk leku æO;eku o leku 

yEckbZ dh ,d [kks[kyh ‘kk¶V] ,d Bksl ‘kk¶V dh vis{kk 

vf/kd etcwr gksrh gSA    3 

Prove that a hollow cylindrical shaft is stronger than a 

solid shaft of same mass, length and material. 

 ¼c½ cukZSyh dk izes; fyf[k, rFkk bls fl) dhft,A 7 

Write the Bernoulli’s Theorem and prove it. 

vFkok 

(Or) 

 ¼v½ fdlh csyukdkj NM+ ds fy, ejksM+h n<̀+rk ds fy, O;atd 

fuxfer dhft,A     7 

Derive an expression for torsional rigidity of a 

cylindrical rod. 

 ¼c½ æo izokg dk lkarR; lehdj.k fyf[k, rFkk bls fl)  

dhft,A      3 

Write the continuum equation of fluid flow and prove 

it. 
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