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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  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 ½ vad fu/kkZfjr gSaA 

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

gSaA 

1. Discuss the laws of reflection and refraction by 

electromagnetic theory with stress to the applied 

boundary conditions. 

ykxw lhek‘krks± ds lkFk fo|qrpqEcdh; fl)kUr }kjk ijkorZu 

rFkk viorZu ds fu;eksa ij ppkZ dhft,A 

2. What is Damping ? Write differential equation for a 

damped harmonic oscillator and solve it for under- 

damped case. 

voeUnu D;k gS \ ,d voefUnr nksfy= ds fy, vody 

lehdj.k fyf[k, rFkk voeafnr nksyu dh fLFkfr ds fy, 

bls gy dhft,A 

3. Find the Fourier series components of a complex 

harmonic motion defined by : 

y = a    when    0 < t < T/2 

y = 0     when    T/2 < t < T 

fuEufyf[kr tfVy vkorZ xfr lehdj.kksa ls ifjHkkf‛kr 

QaD’ku ds fy, Qwfj;s Js.kh Kkr dhft, % 

y = a    tcfd    0 < t < T/2 

y = 0     tcfd    T/2 < t < T 

4. What is meant by sharpness of resonance ? How is it 

related with the “band width” of resonance ? Draw a 

figure to show the band width of resonance. 
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vuqukn dh rhozrk ls D;k rkRi;Z gS \ ;g vuqukn dh cSaM 

pkSM+kbZ ds lkFk dSls lEcfU/kr gS \ vuqukn dh cSaM dks 

iznf’kZr djrs gq, ,d fp= cukb,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. State and explain the principle of superposition of 

waves 

rjaxksa ds v/;kjksi.k dk fl)kUr crkb;s rFkk le>kb;sA 

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

Give essential equations. 

la{ksi eas ,ugkjeksfud ¼xSj&js[kh;½ nksfy= dk o.kZu dhft,A 

vko’;d lehdj.k nhft,A 

3. What are stationary waves ? Give conditions for their 

formation. 

vizxkeh rjaxsa D;k gSa \ muds fuekZ.k ds fy;s ‘krs± crkb;sA 

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

progressive wave is an average half kinetic and half 

potential. 
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fl) dhft, fd fdlh {k.k ,d lery izxkeh rajx dh 

ÅtkZ ,d vkSlr vk/kh xfrt rFkk vk/kh fLFkfrt ÅtkZ 

lEHkkfor gSA 

5. The energy of a simple pendulum is 1 Joule, when its 

length is 2 metre and amplitude of motion is 3 cm. 

Calculate its energy when : 

(i) its length is not changed, but amplitude is 5 cm. 

(ii) its amplitude is not changed, but length is 

changed to 1 metre. 

,d ljy vkorhZ nksyd dh ÅtkZ ,d 1 twy gS] tc bldh 

yEckbZ 2 ehVj gS vkSj xfr dk vk;ke 3 lseh- gSA bldh 

ÅtkZ dh x.kuk dhft, tc % 

(i) bldh yEckbZ vifjofrZr gS ysfdu vk;ke 5 lseh- gSA 

(ii) bldk vk;ke vifjofrZr gS ysfdu yEckbZ 1 ehVj rd 

ifjofrZr dh x;h gSA 

6. Differentiate between compound pendulum and simple 

pendulum. 

;kSfxd nksyd vkSj ljy nksyd ds chp vUrj crkb;sA 

7. Differentiate between transverse and longitudinal 

waves. 

vuqizLFk rFkk vuqnS?;Z rjaxksa ds e/; vUrj Li‛V dhft,A 

8. Draw the Lissajous figure on phase difference 45°, 90° 

and 180° when two S. H. M. have frequency ratio 

1 : 2. 

tc nks ljy vkorZ xfr esa vko`fŸk;ksa dk vuqikr 1 % 2 gS] 

45°] 90° rFkk 180° dykUrj ds fy, fylktw fp= cukb;sA 
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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 ( ) 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 

Choose the correct alternative. 

lgh fodYi pqfu,A 

1. A weakly damped oscillator is : 

(a) Non-oscillatory 

(b) Oscillatory 

(c) Both (a) and (b) 

(d) Neither (a) nor (b) 

,d nqcZy voefUnr nksfy= gksrk gS % 

¼v½ xSj&vkorhZ 

¼c½ vkorhZ 

¼l½ ¼v½ rFkk ¼c½ nksuksa 

¼n½ u gh ¼v½ vkSj u gh ¼c½ 

2. For a bar pendulum the infinite time period is at : 

(a) Never 

(b) Ends 

(c) Cannot see anything 

(d) Centre 
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;kSfxd nksyd ds fy, vkorZdky dk eku vuUr gksrk gS % 

¼v½ dHkh ugha 

¼c½ fljksa ij 

¼l½ dqN ugha dg ldrs 

¼n½ dsUnz ij 

3. What varies in a light wave ? 

(a) Electric field 

(b) Magnetic field 

(c) Both electric and magnetic field 

(d) Neither electric nor magnetic field 

,d izdk’k rjax eas D;k cnyrk gS \ 

¼v½ fo|qr {ks= 

¼c½ pqEcdh; {ks= 

¼l½ fo|qr rFkk pqEcdh; {ks= nksuksa 

¼n½ u gh fo|qr rFkk u gh pqEcdh; {ks= 

4. Electromagnetic waves are produced by : 

(a) Charges moving with a constant velocity 

(b) Magnets and charges placed together 

(c) Accelerated charges 

(d) None of the above 

fo|qrpqEcdh; rjaxsa mRiUu gksrh gSa % 

¼v½ ,dleku osx ds lkFk xfreku vkos’kksa ls 

¼c½ pqEcdksa rFkk vkos’kksa dks ,d lkFk j[kus ls 

¼l½ Rofjr vkos’kksa ls 

¼n½ mi;qZDr esa ls dksbZ ugha 
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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 iznf’kZr ugha djrk gS \ 

¼v½ 
T
 

¼c½ 
hv

m
 

¼l½ E  

¼n½ 
1

E
 

6. The direction of Poynting vector gives : 

(a) The direction of electric vector 

(b) The direction of magnetic vector 

(c) The direction of displacement current 

(d) The direction of energy flow 

IokafVax lfn’k dh fn’kk crkrh gS % 

¼v½ fo|qr lfn’k dh fn’kk 

¼c½ pqEcdh; lfn’k dh fn’kk 

¼l½ foLFkkiu /kkjk dh fn’kk  

¼n½ ÅtkZ izokg dh fn’kk 
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7. The time interval in which the amplitude of oscillation 

falls to 1/e of its initial value is called : 

(a) Life-time 

(b) Critical life-time 

(c) Mean life-time 

(d) Half life-time 

le; varjky ftlesa nksyu dk vk;ke viuh vkjfEHkd 

fLFkfr ds 1/e ij fxj tkrk gS] bls dgk tkrk gS % 

¼v½ thoudky 

¼c½ ØkfUrd vk;q 

¼l½ ek/; vk;q 

¼n½ v)Z vk;q 

8. If  E is mean energy and  is relaxation time, then 

power dissipation of damped oscillator is : 

(a) E   

(b) E /   

(c) 2E /   

(d) 2E   

;fn E ek/; ÅtkZ rFkk  foJkardky gS] rc voefUnr 

nksfy= dh ‘kfDr viO;; gksrh gS % 

¼v½ E  

¼c½ E /  

¼l½ 2E /  

¼n½ 2E  
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9. At displacement nodes, pressure variation is : 

(a) Zero 

(b) Maximum 

(c) Minimum 

(d) None of the above 

foLFkkiu uksMksa ij] nkc ifjofrZr gksrk gS % 

¼v½ ‘kwU; 

¼c½ vf/kdre 

¼l½ U;wure 

¼n½ mi;qZDr esa ls dksbZ ugha 

10. The response of human ear to sound is : 

(a) Logarithmic 

(b) Square law 

(c) Linear 

(d) nth power law type 

/ofu ds fy, ekuo dku dh vuqfØ;k gksrh gS % 

¼v½ y?kqx.kdh; 

¼c½ oxZ dk fu;e 

¼l½ js[kh; 

¼n½ nosa ?kkr dk fu;e 
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