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Note : This paper is of forty (40) 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= pkyhl ¼40½ 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 gSaA 

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 nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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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+ ukS ¼9
1

2
½ vad fu/kkZfjr gSaA 

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

gSaA 

1. What is Torsional Pendulum ? Obtain the time period 

of torsional pendulum. 

ejksM+ nksyd D;k gS \ ejksM+ nksyd dk vkorZdky izkIr 

dhft,A 

2. Establish and solve the differential equation of motion 

for damped oscillator. 

voeafnr nksyd dh xfr ds fy, vodj.k lehdj.k dh 

LFkkiuk dhft, rFkk lehdj.k dks gy dhft,A 

3. Calculate the resultant of two rectangular simple 

harmonic motions whose amplitudes are different and 

frequencies are in the ratio 2 : 1. 

nks vk;rkdkj ljy vkorZ xfr;ksa ds ifjek.k dh x.kuk 

dhft,] ftuds vk;ke fHkUu gSa vkSj vkofrZ;ksa dk vuqikr  

2 % 1 esa gSA 

4. What do you mean by anharmonic oscillator ? Find an 

expression for its natural frequency. 

vukorhZ nksfy= dk D;k vFkZ gS \ bldh izkd`frd vko`fr ds 

fy, ,d O;atd LFkkfir dhft,A 
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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 four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Show that mechanical energy remains constant under 

simple harmonic motion. 

iznf’kZr dhft, fd ljy vkorZ xfr ds fy, ;kaf=d ÅtkZ 

fu;r gksrh gSA 

2. Find the relation between quality factor and relaxation 

time. 

n{krk xq.kkad rFkk foJkar dky ds e/; lEcU/k LFkkfir 

dhft,A 

3. Show that in the case of a compound pendulum, the 

points of suspension and oscillation are 

interchangeable. 

iznf’kZr dhft, fd ;kSfxd nksyd ds lEcU/k esa] lLisalu 

rFkk nksyu fcUnq fofues; gSaA 

4. Find the relation between particle velocity and wave 

velocity. 

d.k osx rFkk rjax osx ds chp lEcU/k LFkkfir dhft,A 

5. What is energy of a wave ? Explain its physical 

significance. 

rjax dh ÅtkZ D;k gS \ blds HkkSfrd egRo dks le>kb;sA 
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6. Find the relation between frequency, wave speed and 

wavelength. 

vko`fr] rjax osx rFkk rjaxnS?;Z ds e/; lEcU/k LFkkfir 

dhft,A 

7. Explain the sharpness of Resonance. 

vuqukn dh rh{.krk dks le>kb;sA 

8. Two coherent sources whose intensity ratio is 9:16 

produce interference fringes. Deduce the ratio of 

maximum intensity and minimum intensity in fringes 

system.  

nks dykc) lzksr ftudh vko`fŸk dk vuqikr 9 % 16 gS] 

O;frdj.k fÝat mRiUu djrs gSaA fÝat fudk; esa vf/kdre 

rhozrk rFkk U;wure rhozrk dk vuqikr fudkfy,A 

Section–C / [k.M&x 

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

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

questions of half (
1

2
) 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
1

2
½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct alternative : 

lgh fodYi pqfu, % 

1. The necessary and sufficient condition for a particle 

executing SHM is : 

(a) Constant period 
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(b) Proportionality between velocity and 

displacement from mean position 

(c) Constant acceleration 

(d) Proportionality between restoring force and 

displacement from mean position 

ljy vkorZ xfr fu”ikfnr d.k ds fy, vko’;d vkSj 

i;kZIr fLFkfr ;g gS % 

¼v½ fu;r dky 

¼c½ ek/; fLFkfr ls osx rFkk foLFkkiu ds chp vkuqikfrdrk 

¼l½ fu;r Roj.k 

¼n½ ek/; fLFkfr ls izR;ku;u cy rFkk foLFkkiu ds chp 

vkuqikfrdrk 

2. The amplitude of a damped harmonic oscillator is : 

(a) Decreases linearly 

(b) Decreases exponentially 

(c) Increases linearly 

(d) Remains constant 

voeafnr nksfy= dk vk;ke % 

¼v½ js[kh; ?kVrk gSA 

¼c½ pj?kkrkadh :i esa ?kVrk gSA 

¼l½ js[kh; c<+rk gSA 

¼n½ fu;r jgrk gSA 
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3. Which of the following law, Maxwell had not 

expressed in his relations ? 

(a) Gauss’s law 

(b) Ampere’s law 

(c) Ohm’s law 

(d) Faraday’s law 

fuEu esa ls dkSu&lk fu;e] eSDlosy us vius lEcU/kksa esa 

O;Dr ugha fd;k Fkk \ 

¼v½ xkSl dk fu;e 

¼c½ ,fEi;j dk fu;e 

¼l½ vkse dk fu;e 

¼n½ QSjkMs dk fu;e 

4. Power transferred from the driving force to the 

oscillator is maximum at the frequency : 

(a) Amplitude resonance 

(b) Velocity resonance 

(c) Both (a) and (b) 

(d) Neither (a) nor (b) 

mRd”kZ cy ds }kjk nksfy= dk ‘kfDr :ikUrj.k vf/kdre 

gksrk gS % 

¼v½ vk;ke vuqokn dh vko`fr ij 

¼c½ osx vuqokn dh vko`fr ij 

¼l½ ¼v½ rFkk ¼c½ nksuksa  

¼n½ u gh ¼v½ vkSj u gh ¼c½ 
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5. Low quality factor implies : 

(a) Damping is high 

(b) Damping is low 

(c) Energy loss for period is high 

(d) None of all 

de n{krk xq.kkad iznf’kZr djrk gS % 

¼v½ mPp voeanu 

¼c½ fuEu voeanu 

¼l½ vkorZ ds fy, vf/kdre ÅtkZ {k; 

¼n½ buesa ls dksbZ ugha 

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

displacement of particle in one time period is : 

(a) 4 A 

(b) 2 A 

(c) A 

(d) 0 

;fn ,d ljy vkorZ xfr ds fy, vk;ke A gS rks ,d 

vkorZ dky ds fy, d.k dk foLFkkiu gksrk gS % 

¼v½ 4 A 

¼c½ 2 A 

¼l½ A 

¼n½ 0 
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7. In electromagnetic wave the phase difference between 

electric and magnetic field vector is : 

(a) 0 

(b) 
2


  

(c)    

(d) 
4


  

fo|qr pqEcdh; rjax esa fo|qr o pqEcdh; lfn’k ds e/; 

dykUrj gksrk gS % 

¼v½ 0 

¼c½ 
2


  

¼l½    

¼n½ 
4


  

8. In a LCR driver oscillator which of the following are 

correct : 

(i) The resonant frequency is 
1

2 L C

  

(ii) Effective impedance at resonance is R 

(ii) Current in the circuit is in phase with the applied 

E. M. F. at resonance 

(a) (i), (ii) 

(b) (i), (iii) 

(c) (ii), (iii) 

(d) (i), (ii), (iii) 
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,d LCR pkyd nksfy= esa fuEu esa ls dkSu&lk dFku lgh 

gS % 

(i) vuqukn vkòfr 
1

2 L C

 gksrh gS 

(ii) vuqukn ij izHkkoh izfrck/kk R gksrh gS 

(iii) ifjiFk esa /kkjk] vuqukn dh fLFkfr esa] fo|qr okgd cy 

dh dyk esa gksrh gS 

¼v½ (i), (ii) 

¼c½ (i), (iii) 

¼l½ (ii), (iii) 

¼n½ (i), (ii), (iii) 

9. Sharper is the resonance, the band-width is : 

(a) Larger 

(b) Smaller 

(c) Moderate 

(d) None of these 

tc vuqokn rhoz gksxk rc cSaM pkSM+kbZ gksxh % 

¼v½ T;knk 

¼c½ de 

¼l½ ek/; fLFkfr 

¼n½ mi;qZDr esa ls dksbZ ugha 
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10. At displacement nodes, pressure variation is : 

(a) Zero 

(b) Minimum 

(c) Maximum 

(d) None of the above 

foLFkkiu uksMksa ij] nkc ifjofrZr gksrk gS % 

¼v½ ‘kwU; 

¼c½ U;wure 

¼l½ vf/kdre  

¼n½ mi;qZDr esa ls dksbZ ugha 
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