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(Old Course) 

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- ¼v½ fdlh n  d.kksa ds fudk; ds fy, jSf[kd laosx laj{k.k ,oa 

dks.kh; laosx laj{k.k ds fu;eksa dks fy[kdj fl)  

dhft,A      6 

State and prove the law of conservation of linear and 

angular momentum for a system of n particles. 



 [ 2 ] CD–2643 

 (A-42) 

¼c½ xq#Roh; {ks= ,oa xq#Roh; foHko dk vFkZ le>kb,A buds 
chp laca/k LFkkfIkr dhft,A 4 

Explain gravitational field and gravitational 

potential. Establish the relation between them. 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ dSIyj ds xzgh; xfr ds fu;eksa dks fy[krs gq, f}rh; 
fu;e dk fuxeu dhft,A 6 

Write Kepler’s law of planetary motion and derive 

the second law. 

¼c½ laj{kh ,oa vlaj{kh cyksa dk mnkgj.k nsrs gq, varj Li”V 
dhft,A  4 

Differentiate conservative and non-conservative 

force with example. 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ fdlh fuf’pr v{k ds ifjr% ?kwers gq, n`<+ fi.M ds 
dks.kh; laosx ds fy, ,d O;atd fuxfer dhft,A 7 

Derive an expression for the angular momentum of 

rotating rigid body with respect to certain axes. 

¼c½ ?kw.kZu f=T;k dks ifjHkkf”kr dhft,A 3 

Define radius of gyration. 

vFkokvFkokvFkokvFkok    
(Or) 

ljy vkorZ nksfy= fdls dgrs gSa \ blds fy, vody 
lehdj.k dh LFkkiuk dhft, rFkk bls gy djds foLFkkiu] osx 
,oa vkorZ dky ds fy, O;atd LFkkfir dhft,A 10 
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What is Simple Harmonic Oscillator ? Establish the 

differential equation for it and solve it to deduce the 

expression for displacement, velocity and time period. 

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- leku vko`fŸk ds nks ijLij yEcor~ ljy vkorZ xfr;ksa dk 
v/;kjksi.k le>kb;s rFkk bldh fo’ks”k ifjfLFkfr;ksa dks fp= 
lfgr le>kb,A     10 

Explain the superposition of two mutually perpendicular 

simple harmonic motions of the same frequency. Explain 

the special cases with diagram. 

vFkokvFkokvFkokvFkok    
(Or) 

¼v½ fl) dhft, fd ,d nzO;eku jfgr fLizax ds fljksa ij 
tqM+s nks d.kksa dh xfr ljy vkorhZ gksrh gSA bu nksyuksa 
dh vko`fŸk Kkr dhft,A 7 
Prove that the motion of two particles attached at the 

end of a massless spring is simple harmonic. Obtain 

the expression for the frequency of oscillations. 

¼c½ rjaxksa ds O;frdj.k ds fy, vko’;d izfrca/k D;k gSa \ 3 
What are the necessary conditions for the 

interference of waves ? 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ fl) dhft, fd fo|qr {ks= esa vkosf’kr d.k dk fo{ksi] 
fo|qr {ks= dh rhozrk ds vuqØekuqikrh gksrk gSA 7 

Prove that deflection of charged particle in electric 

field is directly proportional to intensity of electric 

field. 



 [ 4 ] CD–2643 

 (A-42) 

¼c½ vkosf’kr d.k ij yxus okys fo|qr cy rFkk pqEcdh; cy 
esa varj fyf[k,A 3 

Write the difference between electric force and 

magnetic force acting on charged particle. 

vFkokvFkokvFkokvFkok    
(Or) 

n’kkZb;s fd ijLij yEcor~ fo|qrh; rFkk pqEcdh; {ks= esa d.k 
dh xfr lkbDyksbMy gksrh gSA 10 

Show that the motion of a particle in mutually 

perpendicular electric and magnetic field is cycloidal. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ ds.Vhyhoj fdls dgrs gSa \ blds voueu gsrq ,d 
O;atd O;qRiUu dhft,A  7 

What is Cantilever ? Derive an expression for its 

bending. 

 ¼c½ D;k izfrcy rFkk izR;kLFkrk xq.kkad ds foeh; lw= rFkk 
ek=d leku gksrs gSa \ ;fn gk¡] rks buds foeh; lw= rFkk 
ek=d fyf[k,A 3 

State whether the dimensional formulae and units of 

stress and modulus of elasticity are same ? If yes, 

write their dimensional formulae and units. 

vFkokvFkokvFkokvFkok    
(Or) 

cukSZyh dk izes; fyf[k, rFkk bls fl) dhft,A 10 

Write Bernoulli’s theorem and prove it. 
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