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Time : 3 Hrs.         M.M: 50 Marks 

 
 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 
 

I. Answer the following questions. 
1. Write the law of equi partition of energy?  

mtkZ d¢ lefoHkktu dk fu;e fyf[k;s | 

2. Define two specific heats of gas. 

xSl dh n¨ fof‘k“V m“ekkv¨a d¨ ifjHkkf“kr dhft, | 

3. Define Brownian Motion. 

czkofu;u xfr dh ifjHkk“kk nhft, | 

4. Write down the Vander Waal’s gas equation. 

okUMj okYl xSl lehdj.k fyf[k, | 

5. Define Intertial Frames. 

tMRoh; Ýse dh ifjHkk“kk nhft, | 

6. Define Coralis force. 

d¨j¨fy;l cy dh ifjHkk“kk nhft, | 

7. Write Gallilean Transformation for inertial frame. 

tMRoh; Ýse d¢ fy, xSysfy;u #ikurj.k fyf[k;s | 

8. Write the postulates of special theory of relativity. 

vkisf{kdrk d¢ fof‘k“V fl)kUr dh vo/kkj.kk,sa fyf[k;s | 

9. Write the formula of variation of mass with velocity? 

osx d¢ lkFk æO;eku ifjorZu dk lw= fyf[k;s | 

10. Write the relativistic energy of zero rest mass. 

‘kwU; fojke æO;eku dh vkis{kdh; mtkZ fyf[k;s| 

 

Section B                       [10 Marks] 

Section  B contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1 

from each unit. Each question is of 2 marks. 

 

II. Answer the following questions. 

UNIT I 

11. Derive the expression of average speed of molecules of a gas by Maxwell velocity distribution 

function. 

eSDlosy osx forj.k fu;e ls xSl d¢ v.kqv¨a dh v©lr pky dk O;atd Kkr dhft, | 

12. Calculate the temperature at which the average speed of H2 molecules is equal to average speed of 

N2 atom at 400 C of molecular weights of H2 and N2 are 2 and 28 respectively.  

ml rki dh x.kuk dhft, ftlij H2 v.kqv¨a dh v©lr pky] 400 C rki d¢ N2 v.kqv¨a dh v©lr pky d¢ leku g¨ 

tkrh gS H2 o N2 dk v.kqHkkj  Øe‘k% 2 o 28 gS | 

UNIT II 



 

 

13. Derive the Galilean Transformation between frames moving with constant velocity in x direction. 

x fn‘kk esa fLFkj osx¨a ls xfr‘khy Ýse¨a esa xSysfy;u #ikUrj.k Kkr dhft, | 

14. Derive the displacement in position of a vertically falling body on earth due to Coralis Force. 

mnXkzrk uhps dh v©j fxjrh oLrq ij d¨fjfy;l cy d¢ dkj.k i`Foh  ij fLFkfr ls foLFkkiu dk O;atd ÁkIr dhft, | 

15. What is ether Hypothesis? Explain ? 

ÃFkj dh ifjdYiuk D;k gS le>kb;s | 

UNIT III 

16. Discuss the contraction in length due to relativity. 

vkisf{kdrk d¢ dkj.k yEckÃ esa ladqpu d¨ le>kb, | 

17. Write the mass velocity and momentum of zero rest mass? 

‘kwU; fojke æO;eku dk æO;eku osx o laosx fyf[k;s | 

Section C                      [30 Marks] 

Section  C – Answer any three questions (400 words each), selecting one from each unit. Each question is of 

10 marks. 

III. Answer the following questions. 

UNIT I 

18. a)     Discuss and derive the Maxwell speed    distribution law. Hence derive the formulae for 

average speed most probable speed and root mean square speed. 
eSDLosy pky forj.k fu;e d¨ O;qRiu dhft, bldh lgk;rk ls v©lr pky] vf/kdre Ákf;d pky rFkk oxZek/; ewy pky 

d¢ O;atd Kkr dhft, | 

b. Calculate the speed component where probability reduces half of its maximum value. 

ml osx dk ifjdyu dhft, fdl ij Ákf;drk vius vf/kdre eku dh vk/kh g¨ tkrh gS | 

OR 

a. Define mean free path of molecules of gas? Derive the expression and discuss its variation with 

pressure and temperature. 
xSl d¢ v.kqv¨a d¢ ek/; eqDr iFk dh ifjHkk“kk nhft, bldk O;atd ÁkIr dhft, rFkk nkc o rki d¢ lkFk ifjorZu dk 

v/;;u dhft,   

b. The mean free path of a gas is 3x 10-5 m. Calculate the mean free path when pressure is reduced 

to half and temp is raised to double. 

fdlh xSl d¢ v.kqv¨a dk ek/; eqDr iFk 3x10&5 eh gS ;fn nkc d¨ vk/kk o rki d¨ nqxuk dj fn;k tk;s r¨ ek/; 

eqDr iFk dk ifjdyu dhft, | 

 

UNIT II 

19. a     Derive the formula for displacement , velocity  and acceleration in rotating coordinate system. 

fdlh ?kw.kZu funZs‘k ra= esa foLFkkiu] osx o Roj.k d¢ O;atd ÁkIr dhft, | 

b. Prove that the frame moving with constant velocity with respect to inertial frame is also inertial. 

OR 

a. Discuss the effect of Coralis force on a particle moving horizontally on earth. Derive the 

expression. 

fdlh {kSfrt py jgs d.k ij d¨j¨fy;l cy d¢ ÁHkko dk o.kZu dhft, lacaf/kr lw= O;qRiu dhft, | 

b. What is Foucault Pendulum? Discuss the effect of Coralis force on it. 

Q¨d¨ n¨yd D;k gS\ Q¨d¨ n¨yd ij d¨j¨fy;l cy d¢ ÁHkko dh foospuk dhft, | 

UNIT III 

21. a  Discuss the postulates of special theory of  relativity. Hence derive the Lorentz 

Transformation. 

vkisf{kdrk d¢ fof‘k“V fl)kUr dh vfHkXkzfgr fyf[k;s ,oa ykWjsUt #ikUrj.k lfedj.k O;qRiUu dhft, | 

b. Discuss the result of half life of a particle is  2x10-6 at speed 0.8C and 2.75x10-6 sec. at speed 

0.9C 



 

 

fdlh d.k dh 0.8C  pky ij v/kZvk;q 2x10-6
 rFkk 0.9C pky ij 2.75x10-6

 Ásf{kr g¨rh gS bu ifj.kke¨a dh O;k[;k 

dhft, | 

OR 

a. Discuss the variation of mass with velocity. Derive the expression and hence discuss the energy 

mass equivalence. 
osx d¢ lkFk æO;eku ifjorZu dk o.kZu dhft, bld¢ fy, vko‘;d  O;atd ÁkIr dhft, ÅtkZ æO;eku lglaca/k 

d¨ le>kb;s | 
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Instruction : In case of any doubt, the English version of paper stands correct. 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

I. Answer the following questions. 

1. Define stable equilibrium. 

LFkk;h larqyu d¨ ifjHkkf“kr dhft;s | 

2. What is tuned couple circuit? 

leLofjr ;qfXer ifjiFk D;k g¨rk gS ? 

3. What are harmonics? 

lauknh D;k g¨rs gS ? 

4. What is first normal mode? 

ÁFke lkekU; fo/kk D;k g¨rh gS \  

5. What is energy density? 

ÅtkZ ?kURo D;k g¨rk gS ? 

6. Explain principle of superposition. 

v/;kj¨i.k d¢ fl)kUr d¨ le>kb;s | 

7. Write the equation of stationary waves? 

vÁXkzkeh rjax dk lehdj.k fyf[k;s | 

8. Distinguish music and noise. 

laxhr v©j ‘k¨j esa vUrj dhft;s | 

9. Define Brewster’s angle. 

cqLVj dk fu;e ifjHkkf“kr dhft;s | 

10. Define Poynting Vector. 

i¨bfUVax lfn‘k ifjHkkf“kr dhft;s | 

 

Section B                       [10 Marks] 

Section  B contains 7 questions (50 words each) and a candidate is required to attempt 5 questions, at least 1 

from each unit. Each question is of 2 marks. 

II. Answer the following questions 

UNIT I 

11. Show that whatever be the nature of potential function V=f (x), small oscillation 

about an equilibrium position will always be simple harmonic motion. 



 

 

foHko Qyu V=f (x) dh ÁÑfr dSlh Hkh g¨] lUrqyu voLFkk d¢ n¨u¨ v¨j lw{e 

n¨yu¨a d¨] lnSo ljy vkorZ xfr ls ÁnÆ‘kr fd;k tk ldrk gS | 

12. A condenser of 1𝜇F is connected with inductance of 0.2 Henry and resistance of 800 

ohm in parallel. Prove that it is oscillatory circuit. 

1𝜇F la?kkfj= ls lekUrj Øe esa 0.2  gsujh ÁsjdRo rFkk 800 v¨e dk Áfrj¨/k tqMs+ 

gS fl) dhft, fd ;g n¨yuh ifjiFk gS | 

UNIT II 

13. Discuss the position of wavelength when wave propagates on liquid surface due to 

only gravity. 

rjaxnS/;Z dh fLFkfr le>kb;s tc rjax dk lapj.k d¢oy xq#Ro cy d¢ dkj.k 

g¨rk gS | 

14. Establish the relation between phase velocity and group velocity. 

dyk osx rFkk lewg osx esa lEca/k LFkkfir dhft;s | 

15. Explain propagation of transverse waves in a stretched string. 

,d ruh gqÃ M¨jh esa vuqÁLFk rjax¨ d¢ lapj.k d¨ le>kb;s | 

UNIT III 

16. Derive the expression for growth of sound energy in Lecture hall. 

O;k[;ku dejs esa /ofu ÅtkZ ?kURo esa o`f) dk O;atd fudkfy;s | 

17. Explain total internal reflection. 

iw.kZ vkUrfjd ijkorZu d¨ le>kb;s | 
 

Section C                      [30 Marks] 

Section  C – Answer any three questions (400 words each), selecting one from each unit. Each question is of 

10 marks. 

 

III. Answer the following questions 

UNIT I 

18. Discuss the normal modes of vibration and calculate the frequency of normal modes. 

 

ÁlkeU; fof/k;¨a dk o.kZu dhft;s rFkk bldh vko`fr dh x.kuk dhft;s | 

OR 
 

Explain Helmholtz resonator in detail. Derive expression for its frequency. 

gsYe g¨YVl vuquknd dk foLrkj ls o.kZu dhft;s bldh vko`fr d¢ fy, O;atd 

fudkfy, | 
 

UNIT II 

19. Derive expression for velocity of Longitudinal waves in fluid and Laplace correction for 

pressure wave in a fluid column. 

rjy esa vuqnS/;Z rjax¨ d¢ osx dk O;atd Kkr dhft;s rFkk rjy LrEHk esa nkc rjax¨ d¢ 

fy, ykIykl la‘k¨/ku d¨ le>kb;s | 

OR 

What is ultrasonic? Discuss the various methods or production and detection. 



 

 

ijkJO; /ofu D;k gS\ mRiknu rFkk lalpu dh fofHkUu fcf/k;¨a dh foospuk dhft, | 
 

UNIT III 

20. Derive the expression for Poynting Vector. 

IokbfUVax lfn‘k d¢ fy, O;atd fudkfy,  

OR 

Explain reflection and refraction of  plane E-M waves at plane dielectric surface. 

ijkoS/kqr d¢ lery i`“B ls lery fo|qr pqEcdh; rjax¨ dk ijkorZu rFkk viorZu 

le>kb;s | 
-The End- 
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Instruction : In case of any doubt, the English version of paper stands correct. 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

I. Answer the following questions 
1. If both pressure and temperature of a gas are doubled then how does the mean free path change? 

;fn fdlh xSl d¢ nkc o ri d¨ n¨xquk dj nsa r¨ ek/; eqdr iFk dSls cnysxk\ 

2. What is diffusion? 
folj.k D;k gS \ 

3. What is Vander Woal’s gas equation? 
okUMj okRl xSl lehdj.k D;k gS \ 

4. What is the difference between Inertial and non-inertial frame of reference?  
tMRoh; o vtM~vRoh; funZs‘k ra= esa D;k vUrj gS \ 

5. What are fictitious forces? 
vkHkklh cy D;k gS \ 

6. Give the postulates of special theory of Relativity. 

vkisf{kdrk d¢ fof‘k“V fl)kUr d¢ vfHkXkzghr nhft, | 

7. Define length contraction 

yEckÃ ladqpu d¨ ifjHkkf“kr dhft, | 

8. What is Foucalt pendulum? 
Q¨d¨ y¨yd D;k gS \ 

9. Name the phenomenon which is caused by coriolis force? 

d¨fj;¨fyl  cy d¢ dkj.k g¨us okyh ?kVuk dk uke crkb;s | 

10. What is meant by time dilation? 
dky of) ls vki D;k le>rs gS \    

 

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 

 

II. Answer the following questions  

 

UNIT I  (3 Marks) 

 

11. Using Maxwell’s distribution function determine root mean square speed for molecules in a gas? 

eSDlosy caVu Qyu dk mi;¨x dj xSl v.kqv¨a dh oxZ ek/; eqy pky fd x.kuk dhft;s | 

 

OR 



 

 

 

Determine the root mean square speed of molecules of Hydrogen at temperature 100o C. Mass of H2 

molecular is 3.35 x 10-27 kg, Balzmann’s constant k = 1.38 x 10-23 jule/k 

100o C rki ij  d¢ v.kqv¨ dh oxZ ek/; ewy pky dh x.kuk dhft;s H2 v.kq dk æO;eku 3.35 x 10-27 kg c¨YVt+eku 

fu;rkad k = 1.38 x 10-23 twy /k 

 

UNIT II  (3 Marks)  

 

12. Show that the path of relative motion of one projectile to other projectile is a straight line. 

fl) dhft, fd ,d Á{ksI; dh xfr nwljs Á{ksI; d¢ lkis{k ,d ljy js[kk g¨xh | 

 

OR 

 

Prove that the law of conservation of momentum is invariant Under Galilean transformation. 

fl) dhft, fd xSfyyh;u :ikUr.kZ esa j[kh; laosx laj{k.k dk fu;e fu‘pj jgrk gS | 

 

UNIT III (4 Marks)  

 

13. Derive the expression for the time period of a Foucault’s Pendulum. 

Q¨d¨ y¨yd d¢ vkfor dky dk O;atd O;qRiUu dhft, | 

OR 

Derive the equation of transformation for velocity Under Lorentz Transformation. 

ykjsat #ikUrj.k d¢ varxZr osx #ikUrj.k lehdj.k O;wRiUu dhft;s | 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 

III. Answer the following questions. 

 

UNIT I 

 

14. Determine number of gas molecules in energy range E to E + dE. Find the most probable energy 

using the relation. 

ÅtkZ ijkl E rFkk E + dE d¢ e/; fdlh xSls d¢ v.kqv¨a dh la[;k dk O;atd Kkr dj¨ bld¢ }kjk vf/kdre ÁlaHkkO; 

ÅtkZ dk O;atd Kkr dj¨ | 

 

OR 

Write the law of equipartition of energy. By applying this law determine the molecular specific heat 

of Ideal gas.  
ÅtkZ d¢ le foHkktu d¢ fl)kUr dk dFku nhft;s bldk vuqÁ;¨x dj vd¢ vkn‘kZ xSl dh vkf.ld fof‘k“B Å“ekv¨a d¨ 

Kkr dhft;s | 

UNIT II 

15. What is Coriolis acceleration? Find the effect of corioles force on a freely falling body. 

d¨fj;¨fyl Roj.k D;k gS \ Lora=rkiwoZd fxr jgh oLrq ij d¨fj;¨fyl cy dk ÁHkko Kkr dhft;s | 

OR 

 

Find the displacement due to effect of the Coriolis  farce on body thrown upward with velocity V 

d¨fj;¨fyl cy d¢ ÁHkko d¢ dkj.k iF̀oh ij m/okZ/kj Åij dh v¨j V osx ls QSd¢ x;s fi.M d¢ foLFkkiu dk O;atd Kkr 

dhft;s | 

UNIT III 



 

 

 

16.  (a) Derive Lorentz Transformation equation for space  

& time. 

fLFkfr o le; d¢ fy;s y¨WjsUt #ikUrj.k lehdj.k O;wRiUu dhft;s | 

(b)Calculate the percentage contraction of a rod  

moving with a velocity of 0.8c in a direction inclined at 45o to its own length. 

viuh yEckÃ ls 45o
 d¨.k cukrh gqÃ ,d NM 0.8c  osx ls xfr‘khy gS NM+ dk Áfr‘kr lakdqpu dh x.kuk dhft;s  |  

 

OR 

 

Derive the formula for relativistic variation of man with velocity. Hence prove that it is not 

possible for a material particle to have velocity equal or greater than velocity of light.   
osx d¢ lkFk æO;eku esa vkisf{kd ifjorZu d¢ lw= d¨ O;wRiUu esa vkisf{kd ifjorZu d¢ lw= d¨ O;wRiUu dhft;s fl) 

fdft;s fd fdlh æO; d.k dk osx]  Ádk‘k d¢ osx d¢ cjkcj ;k vf/kd ugh g¨ ldrk | 
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Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

I. Answer the following questions 

1. What is a simple harmonic oscillator? 

,d ljy vkorÊ n¨yd D;k g¨rk gS \ 

2. Define potential well. 

foHko dwi d¨ ifjHkkf“kr dhft, 

3. On what factors does the time period for a compound pendulum depend? 

la;qDr y¨yd dk vkorZ dky fdu&fdu dkjd¨a ij fuHkZj djrk gS \ 

4. What is the quality factor of an oscillator? 

fdlh n¨fy= dk xq.krk dkjd D;k g¨rk gS \ 

5. Define group velocity. 

lewg osx d¨ ifjHkkf“kr dhft,\ 

6. What are stationary waves? 

vÁXkzkeh rjax D;k g¨rh gS \ 

7. Define total internal reflection. 

iw.kZ vkUrfjd ijkorZu d¨ ifjHkkf“kr dhft, 

8. Write the range of ultrasonic waves. 

ÁkJO; /ofu dh ijkl fyf[k, | 

9. Define musical scale. 

laxhr iSekuk LoXkzkkZe d¨ ifjHkkf“kr dhft, | 

10. Write the limit of human audibility. 

ekuo d¢ Jo; {kerk dh lhek fyf[k, | 

 

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 

II. Answer the following questions  

UNIT I    (3 Marks) 

11. Explain the working of Torsional pendulum and derive its time period. 

ej¨M+h y¨yd d¢ dk;ZÁ.kkyh d¨ le>kb;s rFkk bld¢ vkorZdky d¨ fudkys | 



 

 

OR 

Describe about Helmhotz resonator. 

gsYeg¨V~Tk vuquknd d¢ ckjs esa o.kZu dhft, | 

UNIT II    (3 Marks)  

12. Write the application of ultrasonic waves? 

ijkJO; rjax¨ d¢ vuqÁ;¨x d¨ fyf[k, 

OR 

Derive the expression for speed of transverse waves on a uniform stretched string. 

,d leku #i ls ruh M¨jh esa mRiUu vuqiLFk rjx¨ d¢ osx dk O;atu Kkr dhft, | 

UNIT III   (4 Marks)  

13. Describe the characteristics of musical sound. 

lqaLoj /ofu d¢ vfHky{k.k¨ dk o.kZu dhft, | 

OR 

Explain the physical significance of Poynting vector. 

ikbfUVx lafn‘k dh Hk©frd lkFkZdrk le>kb, | 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 

III. Answer the following questions. 

UNIT I 

14. Derive differential equation for simple harmonic oscillator and solve it for 

displacement and velocity. Also prove that in a harmonic oscillator the average 

kinetic energy is double that of potential energy, when average is taken with respect 

to position over a cycle. 

ljy vkorÊ n¨yd d¢ fy, vodyu lehdj.k dk O;qRiUu dhft, rFkk bls foLFkkiu o osx 

d¢ fy, gy djs rFkk ;s Hkh fl) dhft;s fd ,d vkorÊ n¨yd dh ek/; xfrtÅtkZ] ek/; 

fLFkfrt ÅtkZ dh nqxquh g¨rh gs tcfd ek/; fLFkfr d¢ lkis{k fy;k tkrk gS | 

OR 

Describe the oscillator behavior in L-C circuits and derive expression for energy of 

oscillator in the form of L-C circuit.  

L-C ifjiFk d¢ n¨fy= O;ogkj dk o.kZu dhft, rFkk L-C ifjiFk d¢ #i es n¨fy= dh 

ÅtkZ d¢ fy, O;td LFkkfir dhft, | 

UNIT II 

17. What are infrasonic waves? Describe the methods of production and detection of it. 

Write its application. 

viJO; rjaxs D;k g¨rh gs \ bud¢ mRiknu rFkk lalqpu dh fof/k;¨a dk o.kZu dhft, rFkk 

bUkd¢ vuqÁ;¨x¨ d¨ fyf[k, | 

OR 

Explain the energy density and energy transmission in waves.   

rjax¨ esa ÅtkZ/kuRo o ÅtkZ LFkkukUrj.k d¨ le>kb;sa | 

UNIT III 



 

 

18. What are Electromagnetic waves? Prove that in a plane electromagnetic waves in 

electric field E and magnetic field B vibrate in the same phase in perpendicular 

planes. 

fo/kqr pqEcdh; rjax¨ D;k gS \ fl) dj¨ fd lery fo/kr pqEcdh; rjax esa fo/kqr {ks= E 

rFkk pqEcdh; {kS= B ijLij yEcor ry¨a esa leku dyk esa n¨yu djrs gS | 

OR 

Write a short note on:- 

fuEu ij lf{kIr fVIi.kh fyf[k,%& 

(i) Intensity and loudness  

rho`rk rFkk Ácyrk ,oa  | 

(ii) Musical instruments. 

okn~; ;a= | 
 

The End 
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Instruction : In case of any doubt, the English version of paper stands correct. 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

I. Answer the following questions. 

 
1. What is law of equipartition of energy? 

ÅtkZ dk lefoHkktu dk fu;e D;k gSa\ 

2. Write Vander Waal’s equation. 

okUMjoky lehdj.k fyf[k;sA 

3. What are the differences between ideal and real gases? 

vkn’kZ o okLrfod xSlks ds chp D;k vUrj gksrk gSa\ 

4. Write the formula for R.M.S and most probable speeds. 

oxZ ek/; ewy o vf/kdre izlaHkkO; pky dk lw= fy[kksaA 

5. What is ether? 

bZFkj D;k gSa\ 

6. What are inertial frames? 

tM+Roh; funS’k ra= D;k gksrs gSa\ 

7. Give two examples of fictitious forces. 

vkHkklh cyksa ds nks mnkgj.k nhft;sA 

8. Define the rest mass energy. 

fojke nzO;eku ÅtkZ dk ifjHkkf"kr djksA 

9. What is length contraction? 

yEckbZ esa ldqpu D;k gSa\ 

10. Write the Lorentz transformation formula. 

ykWjsUl :ikUrj.k lw= fyf[k;sA 
 

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 
 

II. Answer the following questions  
 

UNIT I  (3 Marks) 
 

11. Define the mean free path and obtain the following expression for it. 

ek/; eqDr iFk dks ifjHkkf"kr djks rFkk blds fy;s fuEu laca/k izkIr djksaA 



 

 

𝜏 =  
1

𝜋𝑑2𝑛 √2
 

 

OR 

Prove that 

fl) djksa fd& 

𝑐𝑝

𝑐𝑟
=

2 + 𝑓

𝑓
 

 

UNIT II  (3 Marks)  
 

12. What is Galilean transformation? Derive Galilean transformation for displacement and velocity. 

xSyhyh;u :ikUrj.k D;k gksrk gSa\ foLFkkiu rFkk osx ds fy;s xSyhyh;u :ikarj.k O;qRiUu djksA 
 

OR 

Show that the plane of oscillation of Foucault pendulum rotates by 150 sin ∅ in an hour at ∅ 

latitude. 

n’kkZb;s fd Qwdks yksyd ds nksyu dk ry ∅ v{kka’k ij ,d ?kaVks esa 150 sin ∅  dks.k ls ?kwe tkrk 

gSaA 
 

UNIT III  (4 Marks)  
 

13. Derive mass energy relation 𝐸 = 𝑚𝑐2. 

nzO;eku ÅtkZ laca/k 𝐸 = 𝑚𝑐2 dks O;qRiUu djksA 
 

OR 
 

Show that 𝑥2 + 𝑦2 + 𝑧2 − 𝑐2𝑡2 is invariant under Lorentz transformation.  

n’kkZvks fd 𝑥2 + 𝑦2 + 𝑧2 − 𝑐2𝑡2  ykjsUt :ikarj.k esa fu’pj jgrk gSA 
 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 
 

III. Answer the following questions. 
 

UNIT I 
 

14. Setup the expression for Maxwell’s speed distribution. 

eSD;oSy ds pky forj.k fu;e ds lw= dh LFkkiuk djksA 

𝑁(𝑐)𝑑𝑐 = 4𝜋 (
𝑚

2𝜋𝐾𝑇
)
3

2⁄

𝑒
−𝑚𝑐2

2𝐾𝑇  𝑐2𝑑𝑐 

 

OR 

 

What is diffusion? Show that diffusion coefficient is given by: 

folj.k ls vki D;k le>rs gks\ n’kkZvks fd folj.k xq.kkad eku fuEu gksrk gSaA 

 

𝐷 =
1

3
𝜏𝑐̅ 

 

UNIT II 



 

 

 
15. Show that Coriolis force is given by – 

n’kkZvksa fd dksfj;ksfyl cy fuEu izdkj fn;k tkrk gSaA 

𝐹𝑐⃑⃑⃑⃑ =  −2𝑚(�⃑⃑� × 𝑣  ′) 

 

OR 

 

Show that the displacement of bodies falling freely on earth is given by- 

fl) djks fd i`Foh ij Lora=rkiwoZd fxj jgh oLrq dk foLFkkiu fuEu izdkj gksrk gSaA 

𝑥′ =
2

3
 ℎ𝑤 𝑐𝑜𝑠∅√

2ℎ

𝑔
 

 

UNIT III 

 
16. Obtain the Lorentz transformation for energy 𝐸 and momentum 𝑝. 

ÅtkZ 𝐸 o laosx 𝑝 ds fy;s ykWjsUt :ikarj.k lehdj.k O;qRiUu djksA 

OR 

Derive the Lorentz transformation equations for position and time. 

fLFkfr o le; ds fy;s ykWjsUt :ikUrj.k lehdj.k O;qRiUu djksA 

The End 
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Time : 2 ½ Hrs.                  M.M: 50 Marks 

 
Instruction : In case of any doubt, the English version of paper stands correct. 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

I. Answer the following questions 

 
1. What is periodic oscillation? 

vkorhZ nksyu D;k gksrk gSa\ 

2. Define restoring force. 

izR;ku;u cy dks ifjHkkf"kr dhft,A 

3. What do you understand by Torsional Pendulum? 

ejksMh yksyd ls vki D;k le>rs gSa\ 

4. What are transverse waves? 

vuqizLFk rajxs D;k gksrh gSa\ 

5. Define phase velocity? 

dyk osx dks ifjHkkf"kr dhft,A 

6. Write the range of infrasonic waves. 

viJO; /ofu dh ijkl fyf[k,A 

7. What is the limit of human  audibility? 

ekuo ds JO; {kerk dh lhek D;k gksrh gSa\ 

8. What do you mean by polarisation? 

/kzqo.krk ls vki D;k le>rs gSa\ 

9. Define musical scale. 

Lakxhr iSekus dks ifjHkkf"kr dhft,A 

10. What is refraction?  

viorZu D;k gksrk gSa\ 

 

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 
 

II. Answer the following questions  

 

UNIT I  (3 Marks) 

 
11. What is simple harmonic motion (S.H.M)? Give the differential equation for S.H.M. 



 

 

ljy vkorhZ nksyd D;k gSa\ ljy vkorhZ nksyd ds fy, vody lehdj.k O;qRiUUk dhft,A 

  

OR 

 

Discuss in brief about compound Pendulum. 

la;qDr yksyd dks la{ksIr esa le>kb;sA 

 

UNIT II  (3 Marks)  

 
12. Describe the methods of production and detection of ultrasonic waves. 

izkJO; rjaxksa ds mRiknu rFkk lalqpu dh fof/k;ksa dk o.kZu dhft,A 

 

OR 
Drive the expression for speed of transverse waves on a uniform stretched string. 

,d leku :i ls ruh Mksjh es mRiUUk vuqizLFk rajxksa ds osx dk O;atu Kkr dhft,A 

 

UNIT III  (4 Marks)  

 
13. Write down the equation for plane electromagnetic waves in vacuum . 

Lkery fo|qr pqEcdh; rajxksa dh fuokZr es lehdj.k fyf[k,A 

 

OR 

 

Explain in brief about musical instruments. 

okn~; ;a=ks ds ckjs esa la{ksi esa le>kb;sA 

 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 

 

III. Answer the following questions. 

 

UNIT I 

 
14. Write a short note on: 

fuEu ij laf{kIr fVIi.kh fyf[k,A 

a. Bifilar Oscillations. 

ckbQhyj nksyuA 

b. Helmholtz resonator. 

gSregksYV~t vuqukndA 

 

OR 
 

Describe the Oscillator behavior in L-C circuits and derive expression for energy of Oscillator in 

the form of L-C circuit. 

L-C ifjiFk ds nksfy= O;ogkj dk o.kZu dhft, rFkk L-C ifjiFk ds :Ik esa nksfy= dh ÅtkZ ds 

fy, O;tad LFkkfir dhft,A 



 

 

 

UNIT II 

 
15. Discuss energy density and energy transmission in waves. 

Rkajxksa es ÅtkZ ?kUkRo o ÅtkZ LFkkukUrj.k dks le>kb;sA 

 

OR 
 

What do you understand by superposition of waves? Explain linear homogenous equations and the 

superposition principle. 

rajxksa ds v/;kjksi.k ls vki D;k le>rs gSa\ jSf[kd le|krh lehdj.k rFkk v/;kjksi.k ds fl)kUr 

dks le>kb;sA 

 

UNIT III 

 

16. Derive the wave equation for �⃑�  𝑎𝑛𝑑 �⃑�  of linearly and circularly polarized electromagnetic waves. 

jSf[kd rFkk o`Rrh; /kzqohØr fo|qr pqEcdh; rajxksa ds fy, �⃑�  o �⃑�  dh rjax lehdj.k O;qRi™k 

dhft,A 

 

OR 

 

Discuss reflection and refraction at a plane boundary of dielectrics. 

vifjpkyd dh lery lhek ij ijkorZu rFkk viorZu dks le>kb;sA 

 
The End 
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Instruction : In case of any doubt, the English version of paper stands correct. 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 

 

IV. Answer the following. 
 

1. What is most probable speed? 

vf/kdre ÁlaHkkO; pky D;k gS\ 

2. What is transport phenomenon in gases? 

xSl¨a esa vfHkxeu ifj?kVuk,¡ D;k gS\ 

3. What is the reason for diffusion phenomenon in gases? 

xSl¨a esa folj.k dh ?kVuk dk D;k dkj.k gS\ 

4. If pressure of gas molecules is halved and doubles the temperature then what will be mean free 

path? 

;fn xSl d¢ v.kqv¨a dk nkc vk/kk rFkk rki nqxquk dj fn;k tk;s r¨ ek/; eqDr iFk fdruk g¨ 

tk,xk\ 

5. Define Non Inertial frame of reference  

vtMRoh; funZs‘k ra= d¨ ifjHkkf“kr dhft, | 

6. What are Pseudo forces? 

Nne cy D;k g¨r gS\ 

7. What is Newtonian theory of relativity? 

vkisf{kdrk dk U;wVuh fl)kUr D;k gS\ 

8. State the postulates of the special theory of relativity. 

vkisf{kdrk d¢ fof‘k“V fl)kUr dh ewYkHkwr vfHk/kkj.kkv¨a d¨ crkb;s | 

9. What is Galilean transformation? 

xSysfy;u #ikUrj.k D;k gS\ 

10. An electron moves with a velocity 0.8c. Calculate it’s mass. 

,d bysDVªku 0-8c osx ls xfr‘khy gS] bld¢ æO;eku dh x.kuk dhft;s | 

 

 

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 
 

V. Answer the following. 

 



 

 

UNIT I  (3 Marks) 
 

11. What is Mean Free Path? Obtain an expression for it.  [1+2] 

ek/; eqDr iFk D;k gS\ bld¢ fy;s ,d O;atd ÁkIr dhft;s | 

 

OR 

 

Find the molecular specific heat capacities of Ideal gas using the Law of equipartition of energy.

     

ÅtkZ d¢ lefoHkktu d¢ fl)kUr dk Á;¨x djrs gq, vkn‘kZ xSl dh vkf.od fof‘k“V Å“ek 

/kkfjrkv¨a dk eku Kkr dhft;s | 

 

UNIT II  (3 Marks)  
 

12. What are the inertial frames of reference? Prove that the distance between two points remains 

invariant in Galilean Transformation.     [1+2] 

tMRoh; funZs‘k ra= D;k g¨rs gS\ fl) dhft, fd xSysfy;u #ikUrj.k esa fdUgh n¨ fcUnqv¨a d¢ e/; 

nwjh fu‘pj jgrh gS\ 

 

OR 

 

What is Foucalt’s Pendulum? Write an expression for its time period.    

  [1.5+1.5] 

Q¨d¨ isUMqye D;k gS\ bld¢ vkorZdky dk O;atd nhft, | 

 

 

UNIT III (4 Marks)  
 

13. Write down the Lorentz transformation equation and explain Length contraction with the help of 

Lorentz Transformation. 

y¨jsUt #ikUrj.k lehdj.k¨a d¨ fyf[k, rFkk bldh lgk;rk ls yEckÃ esa ladqpu d¨ le>kb;s |

    [1+3] 

 

OR 

 

What is meant by Time delation? Calculate the velocity of a watch when it seems to be slowed 

down by one minute in one hour.       [1+3] 

dky o`f) ls vki D;k le>rs gS\ ml ?kMh dk osx Kkr dhft, t¨ Áfr ?kaVk 1 feuV lqLr Árhr 

g¨rh gS\ 

 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 

 

VI. Answer the following. 

UNIT I 
 



 

 

14. Derive the relation between most probable and root mean square speed using Maxwell’s law of 

velocity distribution. 

eSDlosy d¢ osx forj.k d¢ fu;e dk mi;¨x djrs gq, vf/kdre ÁlaHkkO;  pky ,oa oxZ ek/; ewy 

pky d¢ e/; lEcU/k Kkr dhft, |    

 

OR 

 

Explain the transport phenomenon in gases on the basis of kinetic theory of gases. Derive an 

expression for coefficient of viscosity. Show that it does not depend upon pressure and density.

       [2+4+4] 

xSl¨a esa vfHkxeu ?kVukv¨a d¨ Li“V dhft, | xSl¨a d¢ xRekRed fl)kUr d¢ vk/kkj ij ‘;kurk 

xq.kkad d¢ O;atd O;wRiUu  

dhft;s | n‘kkZb;s fd ;g nkc rFkk /kuRo ij fuHkZj ugh djrh gS | 

 

UNIT II 
 

15. A body is thrown vertically upward with velocity ‘u’. Prove that it will fall at a point in west 

direction from its initial position at a displacement 

,d fi.M m/okZ/kj mij dh v¨j u osx ls Q¢dk tkrk gS | fl) dhft;s dh og viuh ÁkjafHkd 

fLFkfr ls if‘pe fn‘kk dh v¨j ml fcUnq ij fxjsxk tgk¡ foLFkkiu g¨xk 

8

3
 𝑤ℎ 𝑐𝑜𝑠𝜆√

2ℎ

𝑔
 

 

OR 

 

a. Describe the effect of rotation of earth on acceleration due to gravity.   

  [6] 

i`Foh d¢ ?kw.kZu dk xq#Roh; Roj.k ij ÁHkko dh foosPkuk dhft;s | 

b. A body falls from a height 200 m a place where altitude is 450 N. Find eastward deviation of 

the body with respect to the place directly below due to rotation of earth.  

    [4] 

450 N va{kk‘k okys LFkku ij 200eh Å¡pkÃ ls ,d fiaM fxjrk gS ] i`Foh d¢ ?kw.kZu d¢ dkj.k 

fiaM viuh ÁkjafHkd fLFkfr ls Bhd uhps ls iwoZ dh v¨j fdruk fopfyr g¨xk | 

 

UNIT III 
 

16. a.  Derive Lorentz transformation equation.  [7] 

ykjsUt lehdj.k¨a d¨ O;wRiUu dhft;s | 

b. What do you understand by addition of velocity? [3] 

osx¨a d¢ ;¨x ls vki D;k le>rs gS\ 

 

OR 

 

a. Explain the variation of mass of a particle with velocity. 

osx d¢ lkFk fdlh d.k d¢ æO;eku esa ifjorZu~  d¨ le>kb;s |     

  [5] 

b. Write a short note on relativistic energy & mass energy relation.   

   [5] 

æO;eku ÅtkZ  lEcU/k ,oa vkisf{kdh; ÅtkZ ij laf{kIr fVIi.kh fyf[k;s |    
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Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 10 questions. 

Each question is of one mark. 
 

I. Answer the following. 
 

1. Define simple Harmonic motion? 

ljy vkorÊ xfr d¨ ifjHkkf“kr dhft, | 

2. Define the state of stable equilibrium? 

LFkkÃ lUrqyu dh voLFkk d¨ ifjHkkf“kr dhft, \ 

3. What do you understand by compound pendulum? 

la;qDr y¨yd ls vki D;k le>rs gS \ 

4. What is the frequency range of ultrasonic waves? 

ijkJO; /ofu d¢ fy, vko`Rrh ijkl fdruh g¨rh gS \ 

5. Dedifferentiate between transverse wave and longitudinal waves. 

vuqÁLFk ,oa vuqnW/;Z rjax¨a d¢ e/; vUrj fyf[k;s | 

6. Define group velocity? 

lewg osx d¨ ifjHkkf“kr dhft, | 

7. Write down the unit of sound intensity? 

/ofu dh rhozrk dk ek=d fyf[k;s | 

8. What do you mean by pitch of sound? 

/ofu d¢ rkjRo ls vki D;k le>rs gS \ 

9. What do you mean by Noise? 

ß‘k¨jß ls vki D;k le>rs gS \ 

10. Define the pointing vector. 

i¨abfUVax lfn‘k d¨ ifjHkkf“kr dhft, | 

  

Section B                       [10Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 questions, at least 1 

from each unit. The first two UNITS are of 3 marks each and the last UNIT is of 4 marks. 
 

II. Answer the following. 
 

UNIT I   (3 Marks) 
 

11. In simple harmonic motion when the displacement is half of the amplitude then what fraction of 

total energy are kinetic and potential energy? Calculate? 

ljy vkorZ xfr esa tc foLFkkiu vk;ke dk vk/kk g¨rk gS] rc d.k dh xfrt ,oa fLFkfr.k ÅtkZ 

bldh dqy ÅtkZ dk fdruk Hkkx g¨xh] x.kuk dhft, | 



 

 

 

OR 
 

Derive an expression of Bifilar oscillation for its time period. 

f}RkUrq n¨yu d¢ fy, vkorZ dku dk O;tad LFkkfir dhft, | 
 

UNIT II   (3 Marks)  
 

12. Wave velocity in water is √
𝑔𝜆

2𝜋
 . prove that group velocity will be half of wave velocity where g is 

acceleration due to gravity and 𝜆 is wave length of waves in water. 

ikuh esa rjax osx √
𝑔𝜆

2𝜋
 gS fl) dhft;s fd rjax¨a dk lewg osx] rjax osx dk vk/kk g¨xk] tgk¡ g 

xq#Roh; Roj.k v©j 𝜆 rjax¨a dh ikuh esa rjax nS/;Z gS | 

OR 
 

Derive an expression for velocity of longitudinal waves in a fluid column. 

fdlh rjy LrH; esa vuqnS/;Z rjax¨a d¢ osx dk O;tad O;qRiUu dhft, | 

 

UNIT III  (4 Marks)  
 

13. Explain total internal reflection. 

iw.kZ vkUrfjd ÁHkko d¨ le>kb, | 
 

OR 
 

Differentiate between diatomic scale and tempered scale. 

f}V¨uh rFkk laLdkfjr iSekus esa vUrj crkb, | 
 

Section C                      [30 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting one from each 

unit. Each question is of 10 marks. 
 

III. Answer the following. 
 

UNIT I 
 

14. What is a potential well? A particle of mass m is moving in a potential field 𝑈 =
1

2
𝑘𝑥2, Prove that 

the motion of the particle is simple harmonic. Also derive the formula for the time period of the 

particle. 

foHko dwi D;k gS\ m æO;eku dk ,d d.k 𝑈 =
1

2
𝑘𝑥2  d¢ foHko {ks= esa xfr dj jgk gS fl) 

dhft;s fd mldh xfr ljy vkorÊ gS mld¢ vkorZdky dk O;atd Kkr dhft;s | 
 

OR 
 

Tow pendulums of same mass and length are joined by a elastic spring, then derive the equations of 

motion. Discuss normal  

modes of vibration and calculate the frequency of normal modes. 

leku }O;eku o yEckÃ d¢ n¨ y¨yd d¨ ,d ÁO;kLFk fLÁax ls t¨M+k x;k gS rc budh xfr dk 

lehdj.k ÁkIr dj] ÁlkekU; fo/kkv¨a dk o.kZu dhft;s rFkk bldh vko`fr dh x.kuk dhft, | 
 

UNIT II 
 

15. Explain superposition principle? Define standing waves. Write its characteristics and explain its 

formation in bound medium. 

v/;kj¨i.k fl)kUr d¨ le>kb;s vÁxkeh rjax¨ d¨ ifjHkkf“kr dj bud¢ fo‘ks“krk,W fyf[k, rFkk 

c)ek/;e esa vÁxkeh rjax¨a d¢ fuekZ.k d¨ le>kb;s | 



 

 

 

OR 
 

a. Explain quality of sound with examples. 

mnkgj.k¨a dh lgk;rk ls /ofu dh xq.krk d¨ le>kb, | 

b. Describe the application of infrasonic waves. 

viJO; /ofu rjax¨a d¢ mi;¨fxrk dk o.kZu dhft, | 
 

UNIT III 
 

16. Write down the characteristic properties of electromagnetic waves. What is meant by polarization, 

circularly polarized and elliptically polarized electromagnetic waves? 

fOk/kqr pqEcdh; rjax¨a d¢ yk{kf.kd xq.k/ke¨± d¨ fy[kdj bu rjax¨a d¢ /kqzo.k] o`Rrh; /kqzo.k ,oa 

nh/kZòRrh; /kqzfor rjax d¢ rkRi;Z d¨ le>kb, | 
 

OR 
 

Describe the human ear and its responses. Also explain the limit of human audibility. 

ekuo d.kZ ,oa bld¢ Áfrnku dk o.kZu dhft;s bld¢ lquus dh lhek d¨ le>kb;s | 

The End 
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Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 questions. 

Each question is of 2 marks. 

I. Answer the following questions. 
1. Write the law of equippartition of energy 

ÅtkZ ds lefoHkktu dk fu;e fyf[k,A 

2. Define the two specific heats of gases. 

xSlks dh nks fof”k’V Å’ekvksa dks ifjHkkf’kr dhft,A  

3. Three molecules have speeds v, 2v and 4v, what will be their root mean square speed? 

rhu v.kqvks dh pky Øe”k% v, 2v ,oa 4v gSA budh oxZ ek/; ewy pky D;k gSA  

4. Write down the formula for most probable speed for molecules, designate symbols.  

v.kqvks dh vf/kdre çlaHkkO; xfr dk lq+++= fyf[k,A çrhdks dk ukekafdr djsaA  

5. Define pseudo or fictious force 

vHkklh ;k dfyr cy dks ifjHkkf’kr dhft,A  

6. What is Galilean transformation? 

xSysfy;u :ikUrj.k dks ihjHkkf’kr dhft,A  

7. Name some phenomenon which are caused by the effect of coriolis force.  

dksfj;ksf;l cy ds çHkko ds gksus okyh dqN ?kVukvks ds uke crkb,A  

8. When a body is falling vertically downward on Earth, to which direction is will displace due to 

coriolis force? 

tc dksb fi.M çFoh ij Å/okZ/kj uhps dh vksj fxj jgk gks rks dksfjvksfyl cy ds dkj.k og fdl 

fn”kk esa foLFkkfir gksxkA  

9. Write the formula of variation of mass with velocity and designate symbols.  

osx ds lkFk ÎO;eku ifjorZu dk lw= fyf[k, ,oa çrhdks dks ukekafdr dhft,A  

10. What is meant by length contraction? 

yEckbZ esa ladqpu ls D;k vfHkçk; gSA  

11. Give Einstein’s formula for mass energy equivalence relation.  

ÅtkZ & nzO;eku rqY;rk lEcU/k ds fy, vkbUlVhu dk lw= nhft,A 

12. Write the relativistic energy of Zero rest mass.  

“kqU; 'ks"k nzO;eku dh lkis{kdh; ÅtkZ fyf[k,A 

  



 

 

Section B                       [8 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 2 questions from 

different units . Each question is of 4 marks. 
 

II. Answer the following questions.  

UNIT I 
13. Calculate the mean free path and collision frequency of air under normal condition when the radius 

of the air molecule is 10–10m, number density is 1025m–3 and mean velocity is 500 m/s 

lkekU; fLFkfr ds rgr gok ds fy, ek/; eqDr iFk ,oa la?kÍ vko`fRr dh x.kuk dhft, tc gok ds 

v.kq dh fRrT;k 10–10m la[;k ?kuRo 1025m–3
 ,oa ek/; osx 500 m/s fn, x, gksA  

OR 

Define mean free path. Derive the following expression for mean free path– 

ek/; eqDr iFk dks ifjHkkf’kr dhft, ,oa ek/; eqDr iFk ds fy, fuEu O;atd O;qRiUu dhft,A 

λ =
1

√2πd2n 
   

 (
𝜆 = 𝑙𝑎𝑚𝑏𝑑𝑎
𝜋      = 𝑝𝑖     

) 

UNIT II 

14. What are inertial and non–inertial frame of refrences? Explain transformation of displacement in 

rotating frame of reference.  

tM+Uoh; vkSj vktMRoh; funsZ”k ra= D;k gksrs gSA ,d ?k.khZ funsZ”k ra= es foLFkkiu :ikUrj.k dk 

o.kZu dhft,A 

OR 

In a frame of refrence S the position vector for any particle P is given by: 

,d funsZ”k ra= S esa fdlh d.k P dk fLFkfr lfn”k fuEu gSA  

r = (6t2– 4t)î – (– 3t3)ĵ +  4k̂  
metre and in another frame of reference S’ the position of P is given by: 

,oa vU; Ýse S’ esa P dh fLifr fuEu gSA 

r′ = (6t2 + 43t)î – (– 3t3)ĵ +  3k̂ 

(
î = i carat
ĵ = j carat

k̂ = k carat

) 

 

a. Find the velocity of frame S’ with respect to frame S.  

Ýse S ds lkis{k  S’ dk osx tkr djksA 

b. Prove that the acceleration in both frames is equal 

fl) djks dh nksuks funsZ”k Ýseks esa d.k dk Rij.k ,d leku gSA  

UNIT III 

15. Explain time dilation in detail with the help of Lorentz transformation equation.  

Yksjs.V~t :ikUrj.k lehdj.k dh lgk;rk ls dky o`f) dks foLrkj ls le>kb,A  

OR 

Explain equivalence of energy and mass and derive expression for energy mass relation.  

ÅtkZ ,oa nzO;eku dh rqY;rk dks le>kb, ,oa ÅtkZ nzO;eku rqY;rk lEcU/kh ds fy, O;atd mRiUu 

dhft,A 

 

Section C                      [ 15 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 2 questions 

from different units. Each question is of 7.5 marks. 
 



 

 

III. Answer the following questions. 
 

UNIT I 
16. Establlish the relation between most probable speed and root mean square speed using Maxwell’s 

law of speed distribution.  

esDlosy ds pky forj.k fu;e dk mi;ksx djrs gq, vf/kdre çlaHkkO; pky ,oa oxZek/k;ewy pky 

ds e/; lEcU/k LFkkfir dhft,A 

OR 

Obtain values of specific heats and their Ratio  ( = gamma) for mona–atomic and di–atomic 

molecules using law of epuipartition of energy 

ÅtkZ ds lefoHkktu ds fu;e dk ç;ksx djrs gq, ,d ijek.kqd ,oa f}ijek.kqd v.kqvks ds fy, 

fof”k’V Å’ekvks rFkk vuds vuqikr ( = gamma) dh x.kuk dhft,A 

 

UNIT II 

17. Calculate the Coriolis force on bodies falling on earth vertically downward and explain the effect of 

the rotation of the earth on acceleration due to gravity ‘g’.  

i`Foh ij Å/of/kj uhps dh vksj fxjrs gq, fi.Mks ij dksfjeksfy; cy dh x.k dhft, ,oa i`Foh ds 

ifjHkze.k dk xqjURoh; Roj.k çHkko dks le>kb,A 

OR 

Explain transformation of velocity and acceleration in rotating coardinate system.  

/kw.khZ funsZ”k ra= esa osx ,oa Roj.k :ikUrj.k dk o.kZu dhft,A 

 

UNIT III 

18. Derive Lorentz transformation equations for relativistic momentum and energy. 

lkis{kdh; laosx ,oa ÅtkZ ds fy, yksjs.V~t :ikUrj.k lehdj.k O;qRiUu dhft,A 

OR 

Describe: 

O;k[;k dhft,% 

a. Applications of special theory of relativitgy 

fof'k’V vkisd{kdrk ds fl)kUr ds vuqç;ksxA 

b. Relation between Relativistic momentum and energy 

lkis{kdh; xfr ,oa ÅtkZ esa lEcU/kA 

--The End-- 
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Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 6 questions. 

Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. What is an oscillator? 

nksfy= D;k gS\ 

2. What is torsional pendulum? 

ejksMh nksyd D;k gS\ 

3. What is compound pendulum? 

n`< fi.M yksyd D;k gS\ 

4. Define Group velocity. 

lewg osx dks ifjHkkf’kr dhft,A 

5. Define pointing vector. What is its significance? 

ika;fVx lfn”k dks ifjHkkf’kr dhft,Abldk HkkSfrd egRro D;k gS\ 

6. Define standing waves. 

vizxkeh rjaxks dks ifjHkkf’kr dhft,A 

7. Explain the ultrasonic and infrasonic waves. 

ijkJO; ,oa voJO; rjaxks dks le>kb,A 

8. Define noise and music. 

“kksj ,os laxhr dks ifjHkkf’kr dhft,A 

9. Define bel and decibel. 

csy ,oa Mslhcy dks ifjHkkf’kr dhft,A 

10. Write down the limits of human audibility. 

ekuoh; Jo.k dh lhek,W fyf[k,A 

11.   Define Periodic Motion. 

ij;¨fMd xfr dh ifjHkk“kk n¨ 

12.  Write two examples of SHM. 

SHM  d¢ n¨ mnkâj.k fyf[k, 

  

Section B                       [8 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 2 questions from 

different units . Each question is of 4 marks. 
 

II. Answer the following questions.  



 

 

 

UNIT I 
13. Find in a harmonic oscillator average Kinetic energy and  potential energy, when average is taken 

with respect to position over a cycle 

,d vkorhZ nksyd dh ek/; xfrt mtkZ] ek/;       fLFfrt mtkZ Kkr dhft;s tcdh ek/; ]fLFfr 

ds lkis{k fy;k tkrk gSA 

OR 

Derive energy of oscillator in the form of L.C. Circuit. 

L.C. tkrk gSA ifjiFk ds :Ik esa nksfy= dh mtkZ dh O;qRifr        dhft,A 

 

 UNIT II    
14. Explain in short Harmonics and quality of sound. 

lukfn;kW /ofu dh xq.koRrk dks la{ksi esa le>kb,A 

OR 

Explain properties of infrasonic waves. 

voJO; rjaxksa dh fo‘ks“krk,¡ crkb;s A 

 

UNIT III  
15. Write short note on intensity and loudness. 

rhozrk ,os izcyrk ij laf{kIr fVIi.kh fyf[k,A 

OR 

What do you mean by polarization? Explain circularly polarized   electromagnetic waves. 

/kqzo.k ls vki D;k le>rs gS\ o`Rrh; /kzqfor rjaxks dks le>kb,A 

 

 

Section C                      [ 15 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 2 questions 

from different units. Each question is of 7.5 marks. 

 

III. Answer the following questions. 

 

  UNIT I 
16. What is simple harmonic oscillator. Describe the  differential equation for it. Obtain expression for 

velocity, displacement and time period. 

,d ljy vkorhZ nksyd D;k gksrk gS\blds fy, vodyu    lehdj.k dh LFkiuk dhft, rFkk 

osx] fOkLFkiuk vkSj nksyu dky ds lw= fudkfy,A 

OR 

Explain motion of simple pendulum. Derive the expression  for time period of a simple pendulum. 

ljy yksyd dh xfr dks le>kb,A ljy yksyd ds  vkorZdky ds O;atd dh O;qRifRr  dhft,A 

UNIT II   
17. Derive an expression for speed of transverse waves on a  uniform string. 

,d le:Ik Mksjh ij vuqizLFk rjaxks dh pky dk O;atd    O;qRiUu  dhft,A 

 

OR 

Derive the production and detection of ultrasonic waves and also write down its applications. 



 

 

ijkJO; rjaxks dk mRiknu ,oa lalwpu ds fy, O;atd mRiUu dhft, rFkk blds vuqiz;ksx Hkh 

fyf[k,A 

 

UNIT III  
18. Write short note on:- 

             fuEu ij laf{kIr fVIi.kh fyf[k,A 

a) The human ear and its responses 

ekuo d.kZ ,oa bldh xzkg;rkA 

b) Temperament and musical instruments 

VsEijkesaV rFkk ok?k ;a= 

 

OR 

Explain characteristics properties of plane electromagnetic waves in vacuum. 

fuokZr esa lery  fo?kqr pqecdh;  rjaxksa  ds yk{kf.kd xq.k/keksZ dh O;k[;k dhft,A 

 


