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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 (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 

1. What is a torsional pendulum ? Find the differential 

equation in the case of torsional pendulum and solve it 

to obtain the frequency and time period of torsional 

pendulum. 

ejksM+h nksyd D;k gksrk gS \ ejksM+h nksyd ds fy, vody 

lehdj.k izkIr dhft, vkSj ejksM+h nksyd dh vko`fŸk vkSj 

vkorZdky izkIr djus ds fy, bls gy dhft,A 

2. What do you mean by forced harmonic vibration ? 

Find the differential equation of the forced electrical 

oscillation of a circuit containing L, C, R in series 

driven by alternating e. m. f. E = 
0

E  sin t  and solve 

it to find the current in the circuit. 

iz.kksfnr vkorhZ nksyu ls vki D;k le>rs gSa \ ,d oS|qr 

ifjiFk] ftlesa L, C, R Js.khØe esa yxs gaS] esa izR;korhZ 

foHko E = 
0

E sin t  yxk gS] bl ifjiFk ds iz.kksfnr vkorhZ 

nksyu ds fy, vody lehdj.k izkIr dhft, vkSj bls gy 

dj ifjiFk esa /kkjk izkIr djus gsrq O;atd LFkkfir dhft,A 

3. What are stationary waves ? Write the characteristic of 

stationary waves. Find the position of nodes and 

antinodes for the medium having rigid boundary.  
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vizxkeh rjaxsa D;k gksrh gSa \ vizxkeh rjaxksa ds vfHkyk{kf.kd 

xq.k fyf[k,A dBksj lhek okys ek/;e ds fy, fuLiUn rFkk 

izLian dh fLFkfr Kkr dhft,A 

4. What is Doppler effect ? Does it hold for sound and 

light both ? A sound wave of frequency n is coming 

towards a stationary listener with speed .
s

v  The speed 

by sound is v. Derive an expression for the apparent 

frequency heard by listener. 

MkWIyj izHkko D;k gS \ D;k ;g /ofu o izdk’k nksuksa ds fy, 

ykxw gksrk gS \ ,d n  vko`fŸk dh /ofu rjax 
s

v  osx ls 

fLFkj Jksrk dh vksj vk jgh gSA /ofu dh pky v  gSA Jksrk 

dks lqukbZ nsus okyh vkHkklh vko`fŸk ds fy, ,d O;atd 

LFkkfir dhft,A 

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. Discuss the effect of damping on the frequency and 

amplitude of a harmonic oscillator. 

fdlh vkorhZ nksfy= dh vko`fŸk vkSj vk;ke ij voeanu ds 

izHkko dk o.kZu dhft,A 
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2. What are Lissajous figures ? What are the their uses ? 

fyLlktw fp= D;k gSa \ muds D;k mi;ksx gSa \ 

3. Obtain the differential equation for the wave motion. 

rjax xfr ds fy, vody lehdj.k izkIr dhft,A 

4. Write a short note on relaxation time and quality factor 

of damped harmonic oscillator. 

fdlh voeafnr vkorhZ nksyd ds JkfUrdky o xq.krk dkjd 

ij ,d laf{kIr ys[k fyf[k,A 

5. At what displacement the kinetic energy of a simple 

harmonic oscillator is half of its total energy ? 

fdl foLFkkiu ij fdlh ljy vkorZ nksfy= dh xfrt 

ÅtkZ mldh dqy ÅtkZ dh vk/kh jg tkrh gS \ 

6. Define the terms phase and wavelength of wave 

motion. Obtain relation between frequency, wave 

speed and wavelength. 

fdlh rjax xfr dh dyk rFkk rjaxnS?;Z dks ifjHkkf”kr 

dhft,A vko`fŸk] rjax osx vkSj rjaxnS?;Z eas lEcU/k LFkkfir 

dhft,A 

7. Prove that the electromagnetic waves travel with the 

velocity of light in free space. 

fl) dhft, fd fo|qrpqEcdh; rjaxsa eqDr LFkku esa izdk’k ds 

osx ls pyrh gSaA 

8. On what factors does the frequency of vibrations of a 

stretched string depend ? Explain. 

fdlh ruh Mksjh ds nksyuksa dh vko`fŸk fdu dkjdksa ij fuHkZj 

djrh gS \ O;k[;k dhft,A 
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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  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct alternative : 

lgh fodYi pqfu;s % 

1. The time period at the centre of gravity of a bar 

pendulum is : 

(a) Zero 

(b) Infinite 

(c) Minimum 

(d) Can’t say 

ckj isUMqye ds dsUnz fcUnq ij vkorZdky gksrk gS % 

¼v½ ‘kwU; 

¼c½ vUkUr 

¼l½ U;wure  

¼n½ dg ugha ldrs 

2. Doppler effect is related to : 

(a) Motion related to frequency change 

(b) Motion related to change of intensity 

(c) Motion related to change of velocity 

(d) None of the above 
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MkWIyj izHkko lEcfU/kr gS % 

¼v½ vko`fŸk ifjorZu laca/kh xfr ls 

¼c½ rhozrk ifjorZu laca/kh xfr ls 

¼l½ osx ifjorZu laca/kh xfr ls 

¼n½ mi;qZDRk esa ls dksbZ ugha 

3. The distance between one node and consecuative 

antinode will be : 

(a)    

(b) 2    

(c) / 2   

(d) / 4  

nks Øekxr fuLiUn rFkk izLiUn ds chp dh nwjh gksxh % 

¼v½    

¼c½ 2    

¼l½ / 2   

¼n½ / 4   

4. For a simple harmonic motion, the average value of 

kinetic energy is : 

(a) 2 2
1

2
m a    

(b) 2 2
1

4
m a    

(c) 2 2
1

6
m a    

(d) 2 2
m a    
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ljy vkorZ xfr ds fy, xfrt ÅtkZ dk vkSlr eku gksrk 

gS % 

¼v½ 2 2
1

2
m a   

¼c½ 2 2
1

4
m a   

¼l½ 2 2
1

6
m a   

¼n½ 2 2
m a   

5. Time period of a 10 cm long simple pendulum is :  

     (Consider g = 10 m/sec
2
) 

(a) s e c
5


  

(b) 
5

s e c


  

(c) 0.2 s e c   

(d) 5 s e c  

,d 10 lseh- yEcs ljy yksyd dk vkorZdky gS % 

                     ¼ 1 0g   eh-@lsd.M
2
 ekfu,½ 

¼v½ 
5


 lsd.M 

¼c½ 
5


 lsd.M 

¼l½ 0 .2  lsd.M 

¼n½ 5  lsd.M 
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6. The resultant of two simple harmonic motions of equal 

amplitude and time period acting at right angles and 

having phase difference 
2


 is : 

(a) Circle 

(b) Straight line 

(c) Ellipse 

(d) Parabola 

leku vk;ke] vkorZdky rFkk 
2


 dykUrj okyh yEcor~ 

dk;Z dj jgh nks ljy vkorZ xfr;ksa dk ifj.kkeh gS % 

¼v½ o`Ÿk 

¼c½ ljy js[kk 

¼l½ nh?kZo`Ÿk 

¼n½ ijoy; 

7. The bandwidth of oscillator at resonant frequency 

i. e.  2 1
    is equal to :  (   = relaxation time)  

(a)    

(b) 
1


  

(c) 2    

(d) 3    

vuquknh vko`fŸk ij nksfy= dh cSaM pkSM+kbZ  2 1
    

cjkcj gksrh gS %   ¼     JkfUr dky½ 

¼v½   

¼c½ 
1


 

¼l½ 2   

¼n½ 3   
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8. The law of tension of a stretched string is : 

(a) Tn   constant 

(b) nT 1 / 2
  constant 

(c) 2
Tn  = constant 

(d) 2
T co n s tan tn


  

fdlh ruh gqbZ Mksjh esa ruko dk fu;e gS % 

¼v½ Tn   fu;rkad 

¼c½ 1 / 2
Tn


  fu;rkad 

¼l½ 2
Tn   fu;rkad 

¼n½ 2
Tn


  fu;rkad 

9. If the period of oscillation of mass M suspended from a 

spring is 1 second, then the period of 4M will be :  

(a) 
1

2
 second 

(b) 
1

4
 second 

(c) 2 second 

(d) 4 second 

;fn fdlh fLizax ls yVds M  nzO;eku dk vkorZdky  

1 lsdaM gS] rc 4 M  nzO;eku yVdkus ij vkorZdky D;k 

gksxk \ 

¼v½ 
1

2
 lsdaM 
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¼c½ 
1

4
 lsdaM 

¼l½ 2 lsdaM 

¼n½ 4 lsdaM 

10. The differential equation of S. H. M. is given by : 

                                
2

2
1 0 0 0

d y
y

d t
  . 

The frequency of motion is : 

(a) 10 

(b) 100 

(c) 
1 0

2 
  

(d) 
1 0 0

2 
 

ljy vkorZ xfr dk vody lehdj.k fn;k x;k gS % 

2

2
1 0 0 0

d y
y

d t
   

xfr dh vko`fŸk gS % 

¼v½ 10 

¼c½ 100 

¼l½ 
1 0

2 
 

¼n½ 
1 0 0

2 
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