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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV % ;g iz'u&i= lÙkj (70) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) (2×19=38)

Note :– Section ‘A’ contains Five (05) long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any Two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Calculate the resultant of two rectangular simple

harmonic motions whose amplitudes as well as periods

are in the ratio 1 : 2 and phase difference is 90 degrees.

Illustrate the results by the diagrams.

nks vk;rkdkj ljy vkorZ xfr;ksa ds ifj.kkeh dh x.kuk dhft,

ftuds vk;ke vkSj vkorZdky 1 : 2 ds vuqikr esa gSa vkSj dykarj

90 fMxzh gSA ifj.kkeksa dks vkjs[kksa }kjk n'kkZb,A
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2. What is compound pendulum ? Obtain an expression

for the period of compound pendulum. Hence. show

that in general a compound pendulum oscillates with

the same period about four points in a straight line,

passing through its centre of gravity.

la;qä yksyd D;k gS \ la;qä yksyd ds vkorZdky ds fy,

O;atd izkIr dhft,A vr%] n'kkZb, fd lkekU;r% ,d la;qä

yksyd vius xq#Ro dsUæ ls gksdj xqtjus okyh ,d ljy js[kk esa

pkj fcUnqvksa ds pkjksa vksj leku vkorZdky ls nksyu djrk gSA

3. Discuss the theory of forced harmonic oscillations.

How does sharpness of resonance depend on damping ?

Illustrate your answer with suitable diagrams.

izcfyr vkorZ nksyuksa ds fl¼kUr ij ppkZ dhft,A vuqukn dh

rh{.krk voeanu ij fdl izdkj fuHkZj djrh gS \ vius mÙkj dks

mi;qä vkjs[kksa }kjk Li"V dhft,A

4. How will you describe displacements in a two-

dimensional wave ? Write down the wave equation in

the case of two-dimensional waves on a stretched

membrane.

vki f}&vk;keh rjax esa foLFkkiu dk o.kZu dSls djsaxs \ ,d ruh

gqbZ f>Yyh ij f}&vk;keh rjaxksa ds fy, rjax lehdj.k fyf[k,A
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5. Show that the most general differential equation for one

dimensional wave is :

2 2
2

2 2

d y d y
v

dt dx


Discuss the solutions for this in the case of a medium

with rigid boundaries separated by distance L.

n'kkZb, fd ,d&foeh; rjax ds fy, lcls lkekU; vody

lehdj.k gS %

2 2
2

2 2

d y d y
v

dt dx


L nwjh ls i`Fkd n`<+ lhekvksa okys ek/;e ds ekeys esa blds

lek/kkuksa ij ppkZ dhft,A

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×8=32)

Note :– Section ‘B’ contains eight (08) short-answer type

questions of Eight (08) marks each. Learners are

required to answer any Four (04) questions only.

uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA
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1. Write the necessary and sufficient condition for simple

harmonic motion.

ljy vkorZ xfr ds fy, vko';d vkSj i;kZIr 'krZ fyf[k,A

2. Explain the power dissipation in damped harmonic

oscillator.

voeafnr vkorz nksyd esa 'kfä viO;; dh O;k[;k dhft,A

3. Derive the expression for the frequency of oscillation

in an LC circuit.

,d LC ifjiFk esa nksyu dh vko`fÙk ds fy, O;atd O;qRiUu

dhft,A

4. Explain amplitude resonance and derive the condition

for maximum amplitude in a forced damped oscillator.

vk;ke vuqukn dh O;k[;k dhft, vkSj ,d cykr~ voeafnr

nksyd esa vf/kdre vk;ke ds fy, 'krZ O;qRiUu dhft,A

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

produce interference fringes. Deduce the ratio of

maximum intensity and minimum intensity in fringe

system.

nks lalqxr lzksr ftudk rhozrk vuqikr 9 : 16 gS] O;frdj.k fÝat

mRiUu djrs gSaA fÝat fudk; esa vf/kdre rhozrk vkSj U;wure

rhozrk dk vuqikr O;qRiUu dhft,A
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6. In the spectrum of light from a luminous heavenly body

the wavelength of a particular line is measured to be

3737 Å, while the actual wavelength of that line is

3700 Å. What is the velocity of the heavenly body with

respect to earth ?

,d nhIr [kxksyh; fi.M ls vkus okys izdk'k ds LisDVªe esa] ,d

fo'ks"k js[kk dh rjaxnS?;Z 3737 Å ekih xbZ gS] tcfd ml js[kk

dh okLrfod rjaxnS?;Z 3700 Å gSA i`Foh ds lkis{k [kxksyh;

fi.M dk osx D;k gS \

7. A string of length L = 1.2 m is fixed at both ends and

supports standing waves. The wave speed on the string

is v = 120m/s.

(a) Find the fundamental frequency f1.

(b) Find the wavelength 1 and the next two

harmonic frequencies f2, f3.

L = 1.2 ehVj yackbZ dh ,d Mksjh nksuksa fljksa ij fLFkj gS vkSj

vizxkeh rjaxksa dks lgkjk nsrh gSA Mksjh ij rjax pky v = 120

ehVj@lsd.M gS %

(v) ewy vko`fÙk f1 Kkr dhft,A

(c) rjaxnS?;Z 1 vkSj vxyh nks gkeksZfud vko`fÙk;k¡ f2,  f3 Kkr

dhft,A
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8. What are harmonics ? Derive the expressions for

frequencies of harmonics in a stationary wave formed

on a stretched string fixed at both ends.

gkeksZfuDl D;k gS \ nksuksa fljksa ij fLFkj ,d ruh gqbZ Mksjh ij

fu£er fLFkj rjax gkeksZfuDl dh vko`fÙk;ksa ds fy, O;atd O;qRiUu

dhft,A

**************


