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D–3553 

B. Sc. (Part I) EXAMINATION, 2020 

(New 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 xzgksa dh xfr lEcU/kh dSVyj ds fu;e fyf[k, rFkk dSVyj ds 

izFke fu;e dks fl) dhft,A  7 

State Kepler’s laws of planetary motion and prove the 

first law of planetary motion.  
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¼c½ 30°N v{kka’k ij cUnwd ls 100 xzke nzO;eku dh ,d xksyh dks 

500 ehVj@lsd.M ds osx ls mŸkj dh vksj NksM+k tkrk gS tks 

250 ehVj nwj y{; ls Vdjkrh gS] rks dksfj;ksfyl Roj.k ds 

{kSfrd ?kVd dh x.kuk dhft,A 3 

A bullet of mass 100 g is fired from a gun at an angle 

30°N latitude with a velocity 500 metre/second toward 

north. It strikes the target which is at a distance 250 m, 

then calculate horizontal component of coriolis  

acceleration.  

vFkok 

(Or) 

¼v½ iz;ksx‘kkyk ,oa nzO;eku dsUnz funsZ’k ra= dks le>kb,A nks  

d.kksa ds izR;kLFk la?kV~V dk o.kZu nzO;eku funsZ’k Ýse eas 

dhft,A  6 

Explain the laboratory and centre of mass frames. 

Describe the elastic collision of two particles in the 

centre of mass frame.  

¼c½ csyukdkj funsZ’kkad i)fr eas fdlh xfr’khy d.k ds osx ds 

fy, O;atd O;qRiUu dhft,A  4 

Derive the expression for velocity of a moving particle 

in the cylindrical co-ordinate system.   
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bdkbZ&2 

(UNIT—2) 

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

What do you understand by moment of inertia and 

product of inertia ? 

¼c½ ;kSfxd yksyd D;k gS \ blds vkorZdky gsrq O;atd O;qRiUu 

dhft,A fl) dhft, fd bldk fuyEcu fcUnq rFkk nksyu 

fcUnq ijLij ifjorZuh; gksrs gSaA  7 

What is Compound Pendulum ? Obtain an expression 

for its time period. Show that its point of suspension 

and the point of oscillation are mutually 

interchangeable.   

vFkok 

(Or) 

ljy vkorhZ nksfy= fdls dgrs gSa \ blds fy, vody lehdj.k dh 

LFkkiuk dhft, rFkk bls gy djds osx] foLFkkiu ,oa vkorZdky ds 

fy, O;atd fuxfer dhft,A 10 

What is a simple harmonic oscillator ? Establish the 

differential equation for it and solve it to deduce  

the expression for velocity, displacement and time  

period.  
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bdkbZ&3 

(UNIT—3) 

3- ¼v½ iz.kksfnr vkorhZ nksfy= ds fy, vody lehdj.k fyf[k;s vkSj 

mlesa ekStwn izR;sd in dk egRo le>kb,A  3 

Write down the differential equation for the forced 

harmonic oscillator and explain the significance of 

each term in it.  

¼c½ 25 U;wVu@ehVj ds fLizax fu;rkad dh fLizax ls ,d fdxzk- dk 

nzO;eku yVdk;k tkrk gSA ;fn bl fLizax&nzO;eku fudk; dh 

vuvoeafnr fLFkfr esa LokHkkfod vko`fŸk (natural frequency), 

voeafnr fLFkfr dh vkof̀Ÿk dh 2

3
 xquk gS] rc bl 

fLizax&nzO;eku fudk; ds voeanu xq.kkad dk eku Kkr  

dhft,A   4 

A mass of 1 kg is suspended from a spring of spring 

constant 25 1N/m .  If the undamped (or natural) 

frequency is 
2

3
 times the damped frequency, 

calculate the damping factor (or constant).  

¼l½ nks ijLij yEcor~ ljy vkorZ xfr;ksa ds la;kstu ftuds nksyu 

dkyksa eas fu”ifŸk 1 % 2 gS] ls izkIr xfr dk lehdj.k izkIr 

dhft,A  3 
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Establish the expression for the resultant motion 

obtained due to superposition of two mutually 

perpendicular simple harmonic motions of time period 

in ratio 1 : 2. 

vFkok 

(Or) 

¼v½ gsYegksYV~t vuquknd D;k gS \ blls fudyus okyh rjaxksa ds 

dEiu dk vody lehdj.k fyf[k, rFkk vkòfŸk ,oa vkorZdky 

dk O;atd fudkfy;sA  5 

What is Helmholtz Resonator ? Write differential 

equation for vibrations and derive formula for 

frequency and time period.  

¼c½ voeafnr vkorhZ nksfy= dh vkSlr ‘kfDr {k; ds fy, ,d 

O;atd O;qRiUu dhft,A  5 

Obtain an expression for average energy dissipation of 

damped harmonic oscillator.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ bysDVªkWu xu fdls dgrs gSa \ bldh dk;Ziz.kkyh le>kb,A 

vko’;d fp= [khafp,A    5 

What is electron gun ? Explain its working. Draw 

necessary diagram.  
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¼c½ fl) dhft, fd ijLij yEcor~ fo|qr rFkk pqEcdh; {ks=ksa eas 

,d vkosf’kr d.k dh xfr lkbDyksbM gksrh gSA  5 

Prove that the path of motion of a charged particle in 

mutually perpendicular electric and magnetic field is a 

cycloid.  

vFkok 

(Or) 

¼v½ 32.0 10  csoj@ehVj2 rhozrk ds Y-fn’kk esa fn”V pqEcdh; 

{ks= eas mlds yEcor~ bysDVªkWuksa dk ,d iqat xfr djrk gSA 

bysDVªkWuksa dk osx 73.0 10  ehVj@lsd.M X-fn’kk esa gSA 

pqEcdh; {ks= ds gh lkFk fdruh rhozrk dk fo|qr {ks= fdl 

fn’kk eas yxk, tk;sa fd bysDVªkWu iqat vius ekxZ ls vfopfyr 

jgs \   3 

A beam of electrons moves in a magnetic field of 

intensity 32.0 10  Weber/m2 directed along Y-axis, 

normal to it. The velocity of electron is 73.0 10 m/s 

along X-axis. What magnitude of electric field be 

simultaneously applied to keep the electron beam 

undeflected ?  

¼c½ dSFkksM fdj.k dEiun’khZ dh lqxzkfgrk ls D;k rkRi;Z gS \ 

bldk O;atd fuxfer dhft, rFkk crkb, fd ;g fdu&fdu 

dkjdksa ij fuHkZj djrh gS \ 5 
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What do you understand by sensitivity of C. R. O. ? 

Find expression for it and give the factors on which it 

is dependent.  

¼l½ jSf[kd Rofj= dk fl)kUr fyf[k,A 2 

Write the principle of linear accelerator.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ v’;ku nzo ds izokg ds fy, ;wyj lehdj.k dks O;qRiUu 

dhft,A      5 

Derive Euler’s equation of motion for flow of a non-

viscous liquid.  

¼c½ fl) dhft, fd % 5 

Y 2 (1 )     

tgk¡ Y = ;ax izR;kLFkrk xq.kkad]  = n<̀+rk xq.kkad ,oa 

 = IokW;lka vuqikr gSA  

Prove that : 

Y 2 (1 )     

where Y = Young modulus,  = Modulus of rigidity 

and  = Poisson ratio.  

vFkok 

(Or) 

¼v½ fdlh nzo ds i”̀B ruko rFkk i”̀B ÅtkZ ls vki D;k le>rs  

gSa \   3 

What do you understand by Surface Tension and 

Surface Energy of a liquid ? 
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¼c½ LVksDl dk fu;e D;k gS \ bls le>kb,A  3 

What is Stokes’ law ? Explain.  

¼l½ 50 lseh- yEcs dS.Vhyhoj ds fljs ij Hkkj yVdkus ls ogk¡ 

>qdko 15 feeh- gksrk gSA ǹ<+ fljs ls 30 lseh- nwjh ij >qdko 

D;k gksxk \ 4 

On hanging a weight at one end of 50 cm long 

cantilever, a depression of 15 mm is observed. What 

will be the depression at a distance of 30 cm from the 

fixed end of the cantilever ? 
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