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PHYSICS 

Paper First 

(Mechanics, Oscillations and Properties of Matter) 

Time : Three Hours 

Maximum Marks : 50 

uksV %uksV %uksV %uksV %    lHkh ik¡pik¡pik¡pik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d ,d ,d ,d iz’u    

djuk vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- xksyh; funsZ’kkad i)fr esa fdlh d.k ds osx rFkk Roj.k ds fy, 

O;atd fuxfer dhft,A    10 

Derive an expression for velocity and acceleration for a 

particle in spherical co-ordinate system. 
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vFkokvFkokvFkokvFkok    
(Or) 

¼v½ fl) dhft, fd nks d.kksa dk nzO;eku dsUnz mudks feykus 
okyh js[kk ij fLFkr gksrk gS rFkk nzO;eku dsUnz ls d.kksa 
dh nwfj;ksa dk vuqikr] muds nzO;eku ds O;qRØekuqikr esa 
gksrk gSA   6 

Prove that the centre of mass of two particles lies on 

the line joining these two particles and the ratio of 

distances of particles from the centre of mass is 

equal to the inverse ratio of their masses. 

¼c½ iz;ksx’kkyk funsZ’k Ýse ,oa nzO;eku dsUnz funsZ’k Ýse eas 
D;k vUrj gS \ 4 

What is the difference between laboratory frame of 

reference and centre of mass frame of reference ? 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ tM+Ro vk?kw.kZ ,oa tM+Ro xq.ku D;k gksrs gSa \ 3 

What are the moment of inertia and product of 

inertia ? 

¼c½ ?kw.kZu xfr esa n`<+ fi.M ds fy, ;wyj lehdj.k LFkkfir 
dhft,A   7 

Establish Euler’s equation for a rigid body in 

rotational motion.  

vFkokvFkokvFkokvFkok    
(Or) 

ljy vkorZ xfr D;k gS \ blds fy, vody lehdj.k dh 
LFkkiuk dhft, ,oa bls gy djds foLFkkiu] osx ,oa vkorZdky 
ds fy, O;atd fuxfer dhft,A  10 
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What is simple harmonic motion ? Establish differential 

equation for it and solve it to derive an expressions for 

displacement, velocity and time period. 

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- f}rUrq nksyu dh O;k[;k dhft, rFkk blds vkorZdky ds fy, 

O;atd fuxfer dhft,A    10 

Explain Bifiler oscillation and derive an expression for its 

time period.  

vFkokvFkokvFkokvFkok    

(Or) 

iz.kksfnr vkorhZ nksfy= D;k gS \ blds fy, vody lehdj.k 

dh LFkkiuk dhft, ,oa bldk gy izkIr dhft,A  

What is forced harmonic oscillator ? Establish differential 

equality and solve it for forced harmonic oscillator.  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- lkbDyksVªkWu ds fl)kUr dk o.kZu dhft,A bldh lajpuk rFkk 

dk;Zfof/k Li”V djrs gq, lkbDyksVªkWu ls izkIr vkosf’kr d.k dh 

vf/kdre xfrt ÅtkZ dk O;atd izkIr dhft,A  10 

Explain the principle of cyclotron. Clearly describe its 

structure and working and derive an expression for 

maximum kinetic energy of charged particle obtained 

from cyclotron.  
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vFkokvFkokvFkokvFkok    

(Or) 

ijLij yEcor~ pqEcdh; vkSj fo|qr {ks=ksa esa ,d vkosf’kr d.k 

dh xfr dk vko’;d lehdj.kksa lfgr foLr`r o.kZu dhft,A   

     10 

With required equations give detailed description of the 

motion of a charged particle in mutually perpendicular 

magnetic and electric fields.  

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- izR;kLFkrk xq.kkadksa Y, K, η o σ dks ifjHkkf”kr dhft, ,oa fl) 

dhft, fd %      10 

Y

2 (1 )
η =

+ σ
. 

Define elastic constants Y, K, η and σ and prove that : 

Y

2 (1 )
η =

+ σ
. 

vFkokvFkokvFkokvFkok    

(Or) 

v’;ku nzo ds izokg ds fy, ;wyj dk lehdj.k fuxfer 

dhft, rFkk bldk lekdyu dhft,A   

Derive Euler’s equation for the flow of non-viscous fluid 

and integrate it.  
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