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D–3598 

B. Sc. (Part I) EXAMINATION, 2020 

(Old Course) 

PHYSICS 

Paper First 

(Mechanics, Oscillations and Properties of Matter) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

bdkbZ&1 

(UNIT—1) 

1- ¼v½ dsUnzh; cy D;k gS \ fl) dhft, fd dsUnzh; cy laj{kh gksrk 

gSA       6 

Define central force. Show that central force is 

conservative in nature. 
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¼c½ xzgksa dh xfr lEcU/kh dSIyj ds fu;eksa dks fyf[k,A dSIyj ds 

rr̀h; fu;e dk fuxeu dhft,A 4 

State Kepler’s law of planetary motion. Derive 

Kepler’s third law. 

vFkok 

(Or) 

xksyh; funsZ’kkad i)fr esa fdlh xfr’khy d.k dss osx ,oa Roj.k ds 

fy, O;atd O;qRié dhft,A 10 

Derive the expression for velocity and acceleration of a 

moving particle in the spherical polar co-ordinate system. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fuEufyf[kr inksa ls D;k vfHkizk; gS \ 3 

(i) tM+Ro dk eq[; vk?kw.kZ 

(ii) eq[; v{k 

(iii) tM+Ro xq.kuQy 

What is meanings of the following terms ? 

(i) Principal moment of inertia 

(ii) Principal axes 

(iii) Product of Inertia 
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¼c½ foHko dwi D;k gksrk gS \ foHko dwi esa d.k dh xfr dSlh gksrh 

gS \   3 

What is potential well ? What will be the motion of a 

particle in a potential well ? 

¼l½ ljy vkorZ xfr dj jgs fdlh d.k dk mldh lkE; fLFkfr ls 

foLFkkiu 3 lseh- gksus ij d.k dk Roj.k 
2

3

  lseh-@lsd.M2 

gSA xfr dk vkorZdky Kkr dhft,A 4 

The acceleration of the particle executing simple 

harmonic motion is 
2

3


 cm/sec2, when its displacement 

is 3 cm. Calculate its time period of motion. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % izR;sd 5 

¼v½ tM+Ro vk?kw.kZ vkSj fo?kw.kZu f=T;k 

¼c½ yEcor~ v{k dh izes; 

Write short notes on the following : 

(a) Moment of inertia and radius of gyration 

(b) Theorem of perpendicular axes 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn fdlh d.k ij sin (2 )x a t    rFkk siny b t   

lehdj.kksa }kjk O;Dr nks ijLij yEcor~ ljy vkorZ nksyu ,d 
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lkFk v/;kjksfir gksrs gSaa] rks d.k ds ifj.kkeh iFk dk lehdj.k 

fuxfer dhft,A     5 

If two mutually perpendicular simple harmonic 

oscillations represented by equations 

sin (2 )x a t    and siny b t  , superpose 

simultaneously on a particle, deduce the equation for 

the resultant path of the particle. 

¼c½ ckbfQyj yksyd dh jpuk ,oa fl)kUr dks le>krs gq, blds 

vkorZdky dk O;atd fuxfer dhft,A 5 

By explaining the construction and theory of Bifilar 

pendulum, deduce the expression for its time period. 

vFkok 

(Or) 

¼v½ iz.kksfnr vkorhZ nksfy= ds fy, vody lehdj.k fyf[k, rFkk 

bldk gy izkIr dhsft,A vuqukn dh ‘krZ fy[kdj vuqukn dh 

rh{.krk dh O;k[;k dhft,A 8 

Write differential equation for a forced harmonic 

oscillator and obtain its solution. Write the condition 

for resonance and explain the sharpness of resonance. 

¼c½ ,d ljy vkorZ xfr dh lehdj.k ¼vody½ fuEukuqlkj gS %  

2

2
2 200 0

d x
x

dt
    

nksyuksa dk vkorZdky dk eku crkb,A 2 
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The differential equation of simple harmonic motion 
is : 

2

2
2 200 0

d x
x

dt
   

Find the period of oscillations. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ,dleku fo|qr {ks= esa fdlh vkosf’kr d.k dh xfr dh foospuk 

dhft,A      4 

Describe the motion of a charged particle in a uniform 

electric field. 

¼c½ jSf[kd Rofj= ds izpkyu ds fy, vko’;d ‘krZ D;k gS \ jSf[kd 

Rofj= ds dk;Zdkjh foHko dk eku fyf[k,A 3 

What is the necessary condition required for the 

operation of a linear accelerator ? Write the working 

potential of a linear accelerator. 

¼l½ 104 xkWl rhozrk ds pqEcdh; {ks= esa c/6 osx ds izksVkWu dk ,d 

fdj.kiqat izkIr djus ds fy, lkbDyksVªkWu dh f=T;k Kkr 

dhft,A  3  

Calculate the radius of dee of cyclotron to obtain a 

beam of proton of velocity c/6 in a magnetic field of 

intensity 104 gauss. 
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vFkok 

(Or) 

¼v½ lekUrj fo|qr ,oa pqEcdh; {ks= eas vkosf’kr d.k dh xfr ds 

fy, ,d O;atd izkIr dhft, rFkk d.k }kjk pys x;s ekxZ dh 

O;k[;k dhft,A 8 

Obtain an expression for motion of a charged particle 

under the action of parallel electric and magnetic field 

and describe their path. 

¼c½ osx oj.kd D;k gS \ 2 

What is velocity selector ? 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ,d ,dleku Bksl csyukdkj NM+ dh ,saBu ǹ<+rk ds fy, ,d 

O;atd fuxfer dhft,A    5 

Derive an expression for the torsional rigidity of a 

uniform cylindrical rod. 

¼c½ cadu vk?kw.kZ fdls dgrs gSa \ vk;rkdkj vuqizLFk ifjPNsn dh 

NM+ ds fy, cadu vk?kw.kZ dk O;atd O;qRié dhft,A 5 

What is bending moment ? Deduce the expression of 

bending moment for a rectangular rod. 

vFkok 
(Or) 

¼v½ ?kw.khZ rFkk v?kw.khZ izokg esa vUrj le>kb,A 3 

Explain the difference of Rotational and Non-
Rotational flow. 
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¼c½ v’;ku rjy ds fy, ;wyj ds lehdj.k dh LFkkiuk  
dhft,A  5 

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

¼l½ IokW;lka vuqikr D;k gksrk gS \ bldk lS)kfUrd eku  
fyf[k,A  2 

What is Poisson’s ratio ? Write its theoretical  
value. 
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