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Note : This paper is of thirty five (35) marks containing 

three (03) sections A, B and C. Learners are 

required to attempt the questions contained in these 

sections according to the detailed instructions given 

therein. 

uksV % ;g iz’u i= iSarhl ¼35½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gaSA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‗A‘ contains four (04) long answer type 

questions of seven and half (7 ) marks each. 

Learners are required to answer two (02) questions 

only. 

uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s lkr ¼7 ½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 
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1. Derive Poynting‘s theorem by applying Maxwell‘s 

relations. 

eSDlosy ds lEcU/kksa dks iz;qDr dj iksbaÇVx izes; dks izkIr 

dhft,A 

2. What is Damping ? Write differential equation for a 

damped harmonic oscillator and solve it for the under 

damped case. 

voeUnu D;k gS \ ,d voefUnr vkorhZ nksyd dk vody 

lehdj.k fyf[k, rFkk bls vf/kvoefUnr fLFkfr ds fy, gy 

dhft,A 

3. What is compound pendulum ? Obtain the relation for 

its time period. Also find the condition for minimum 

value of the time period. 

fi.M yksyd D;k gS \ ,sls yksyd ds vkorZ dky dk lw= 

izkIr dhft,A U;wure vkorZdky dh ifjfLFkfr Hkh izkIr 

dhft,A 

4. What is mean by normal modes ? Give the normal 

modes of vibrations in the case of two coupled 

pendula. 

lkekU; eksM~l ls vki D;k le>rs gSa \ nks ;qfXer yksydksa 

ds lUnHkZ esa lkekU; izdkj ds dEiuksa dks crkb;sA 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‗B‘ contains eight (08) short answer type 

questions of two and half (2 ) marks each. Learners 

are required to answer six (06) questions only.  
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uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, <kbZ ¼2 ½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy N% ¼06½ iz’uksa ds mŸkj nsus 

gSaA  

1. What is transient state behaviour of systems in forced 

oscillations ? Explain.  

iz.kksfnr nksyuksa esa fudk; dk vfLFkj voLFkk O;ogkj D;k 

gksrk gS \ Li”V dhft,A 

2. Describe anharmonic (non-linear) oscillator in brief. 

Given essential equations. 

,ugkjeksfud ¼vjs[kh;½ nksfy= dk la{ksi esa o.kZu dhft,A 

vko’;d lehdj.k nhft,A 

3. Write a short note on velocity resonance in a driven 

oscillator.  

pfyr iz.kksfnr nksyd esa osx vuqukn ij laf{kIr fVIi.kh 

fyf[k,A 

4. Show that at any given instant, the energy of a plane 

progressive wave is an average half kinetic energy and 

half potential energy. 

fn[kkb;s fd fdlh ,d fn;s gq, {k.k ij leizxkeh rjax dh 

ÅtkZ vkSlru vk/kh xfrt rFkk vk/kh fLFkfrt gksrh gSA 

5. Bring out the difference between progressive and 

stationary wave. 

izxkeh rFkk vizxkeh rjaxksa ds e/; vUrj Li”V dhft,A 
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6. Derive the expressions for phase velocity and group 

velocity in wave. 

rjax esa dyk osx rFkk lewg osx ds O;atdksa dks izfrikfnr 

dhft,A 

7. What are Fourier sine and Cosine series ? 

Qwfj;s T;k rFkk dksT;k Jsf.k;k¡ D;k gksrh gSa \ 

8. A series LCR circuit has L = 1 mH, C = 0.1 F and  

R = 10 . Calculate the resonant frequency of circuit. 

,d Js.kh Øe LCR ifjiFk dk L = 1 mH, C = 0.1 F  

vkSj R = 10  gSA ifjiFk dh vuqukn vko`fŸk dh x.kuk 

dhft,A 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‗C‘ contains ten (10) objective type 

questions of half ( ) mark each. All the questions of 

this section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy,  vk/kk ¼ ½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. The resultant of the rectangular simple harmonic 

motions of same frequency and unequal amplitudes but 

differing in phase by 2/ is : 

(a) Simple harmonic (b) Cicular 

(c) Parabolic (d) Elliptical 
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leku vko`fŸk vkSj vleku vk;keksa ijUrq 
2
dykUrj dh nks 

vk;rkdkj ljy vkorZ xfr;ksa dk ifj.kkeh gksrk gS % 

¼v½ ljy vkorhZ ¼c½ o`Ÿkh; 

¼l½ ijoyh; ¼n½ nh?kZo`Ÿkh; 

2. In a simple harmonic motion, kinetic energy is 

maximum at : 

(a) Maximum displacement 

(b) Minimum displacement 

(c) Both maximum and minimum displacement 

(d) No where 

ljy vkorZ xfr esa xfrt ÅtkZ vf/kdre gksrh gS % 

¼v½ vf/kdre foLFkkiu ij 

¼c½ U;wure foLFkkiu ij  

¼l½ vf/kdre o U;wure foLFkkiu nksuksa ij 

¼n½ dgha ugha 

3. Which of the following laws, Maxwell had not 

expressed in his relations ? 

(a) Gauss‘s law 

(b) Ohm‘s law 

(c) Ampere‘s law 

(d) Faraday‘s law 

fuEufyf[kr esa ls dkSu&lk fu;e eSDlosy ds lehdj.kksa esa 

O;Dr ugha fd;k tkrk gS \ 

¼v½ xkSl dk fu;e 

¼c½ vkse dk fu;e 

¼l½ ,sfEi;j dk fu;e 

¼n½ QSjkMs dk fu;e 
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4. Low quality factor implies : 

(a) Damping is high 

(b) Damping is low 

(c) Energy loss for period is high 

(d) Remain fixed 

fuEu xq.krk xq.kkad dk rkRi;Z gS % 

¼v½ voeUnu vf/kd gS 

¼c½ voeUnu de gS 

¼l½ ÅtkZ {k; izfr vkorZ dky vf/kd gS 

¼n½ vifjofrZr jgrk gS 

5. Which of the following does not represent velocity ? 

(a) 
T

  (b) 
hv

m
  

(c) E   (d) 
1

E
  

fuEufyf[kr esa ls dkSu osx dks fu:fir ugha djrk gS \ 

¼v½ 
T  

¼c½ 
hv

m
 

¼l½ E
 ¼n½ 

1

E
 

6. If the amplitude of motion in a S. H. M. is ‗A‘, the 

displacement of particle in one time period is : 

(a) 4A (b) 2A 

(c) A (d) 0 
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,d ljy vkorZ xfr ls xfreku d.k dk vk;ke ‗A‘ gSA 

,d vkorZdky esa d.k dk foLFkkiu gksxk % 

¼v½ 4A ¼c½ 2A 

¼l½ A ¼n½ 0 

7. In a non-dispersive medium group and phase velocities 

are equal; this statement is : 

(a) True under certain conditions 

(b) Always true 

(c) False under certain conditions 

(d) Never true 

,d fo{ksi.k jfgr ek/;e esa lewg osx o dyk osx leku 

gksrs gSa; ;g dFku % 

¼v½ dqN fuf’pr ifjfLFkfr;ksa esa lR; gS 

¼c½ ges’kk lR; gS 

¼l½ dqN fuf’pr ifjfLFkfr;ksa esa vlR; gS 

¼n½ dHkh lR; ugha gS 

8. What is true for progressive wave ? 

(i) All particles of the medium attain same maximum 

displacement but one after the other 

(ii) No particles of the medium are permanently at 

rest 

(iii) A regular transfer of energy takes place across 

every section of the medium 

(a) (i), (ii) (b) (ii), (iii) 

(c) (i), (iii) (d) (i), (ii), (iii) 
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izxkeh rjax ds fy, D;k lgh gS \ 

¼d½ ek/;e ds lHkh d.k ,d ds ckn ,d] leku vf/kdrj 

foLFkkiu izkIr djrs gSaA 

¼[k½ ek/;e dk dksbZ Hkh d.k LFkkbZ :i ls fLFkj voLFkk esa 

ugha jgrk gSA 

¼x½ ek/;e ds lHkh leryksa ls ÅtkZ dk fujarj lapj.k 

gksrk gSA 

¼v½ ¼d½] ¼[k½ ¼c½ ¼[k½] ¼x½ 

¼l½ ¼d½] ¼x½ ¼n½ ¼d½] ¼[k½ rFkk ¼x½ 

9. At displacement nodes, pressure variation is : 

(a) Zero (b) Maximum 

(c) Minimum (d) None of the above 

foLFkkiu fuLianksa ij nkc esa ifjorZu gksrk gS % 

¼v½ ‘kwU; ¼c½ vf/kdre 

¼l½ U;wure ¼n½ mi;qZDr esa dksbZ ugha 

10. The response of human ear to sound is : 

(a) Linear (b) Square law 

(c) Logarithmic (d) n
th

 power law type 

ekuo dku dk /ofu ds fy, fjLikWUl gksrk gS % 

¼v½ js[kh;  

¼c½ oxZ fu;e 

¼l½ y?kqx.kdh; 

¼n½ n
th
 ?kkr fu;e ds izdkj dk 
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