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Note :– This paper is of Thirty Five (35) 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 :µ ;g iz'u&i= iSarhl (35) 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) (2×9½=19)

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

type questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

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

iz'u ds fy, lk<s+ ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

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

1. Discuss the working of a compound pendulum, and a

torsional pendulum as examples of physical systems

executing SHM. Derive the expressions for their time

period.

;kSfxd yksyd rFkk ejksM+ yksyd dh dk;Ziz.kkyh dh O;k[;k

dhft,] tks ljy vkorZ xfr djus okys HkkSfrd iz.kkfy;ksa ds

mnkgj.k gSaA buds vkorZdky ds lehdj.k O;qRiUu dhft,A
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2. Explain the nature of motion in cases of heavy damping,

critical damping, and weak damping. Also, define the

logarithmic decrement and relaxation time.

Hkkjh voeanu] Økafrd voeanu rFkk vYi voeanu dh voLFkkvksa

esa xfr ds Lo:i dh O;k[;k dhft,A lkFk gh] y?kqx.kdh; Îkl

vkSj f'kfFkyu vof/k dks ifjHkkf"kr dhft,A

3. Derive the differential equation of a weakly damped

forced harmonic oscillator and obtain its solution.

,d vYi voeafnr iz.kksfnr vkorZd nksyd ds fy, vody

lehdj.k O;qRiUu dhft, rFkk mldk gy izkIr dhft,A

4. Discuss the case of LCR circuit in terms of damping

and derive the condition for resonance in it.

LCR ifjiFk ds lanHkZ esa voeanu dh fLFkfr dh ppkZ dhft,

rFkk mlesa vuqukn dh voLFkk O;qRiUu dhft,A

5. Derive the one-dimensional wave equation for a wave

travelling on a stretched string under tension, and show

that its solution represents a progressive wave.

ruko ds v/khu [khaph gqbZ Mksjh ij ,d vk;keh izxkeh rjax

lehdj.k O;qRiUu dhft, vkSj ;g izn£'kr dhft, fd mldk

gy xfr'khy rjax dks fu:ifr djrk gSA
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×4=16)

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

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

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Derive the differential equation for a spring-mass system

executing SHM and write its general solution.

fdlh fLizax&æO;eku iz.kkyh }kjk fu"ikfnr ljy vkorZ xfr;ksa

ds fy, vody lehdj.k O;qRiUu dhft, vkSj bldk O;kid

gy fyf[k,A

2. A mass m = 0.50 kg is attached to a spring of force

constant k = 200 N/m. The mass oscillates with

amplitude A = 0.100 m. Calculate the angular frequency

 and period T of the spring-mass system.

,d æO;eku m = 0.50 dks k = 200 N/m fLFkjkad okys ,d

fLizax ls tksM+k x;k gSA æO;eku] A = 0.100 m vk;ke ds lkFk

nksyu dj jgk gSA fLizax æO;eku iz.kkyh dh dks.kh; vko`fÙk 

vkSj vkorZdky T dh x.kuk dhft,A
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3. What is meant by a forced harmonic oscillator ? Define

the quality factor (Q) of an oscillator and explain how

does it affect the sharpness of resonance ?

iz.kksfnr nksyd ls vki D;k le>rs gSa \ fdlh nksyd dk

xq.koÙkk dkjd (Q) ifjHkkf"kr dhft, vkSj le>kb, fd ;g

vuqukn dh rh{.krk dks dSls izHkkfor djrk gS \

4. What is damping in an oscillator ? Mention the different

types of damping.

fdlh nksyd esa voeanu D;k gS \ fofHkUu izdkj ds voeanu dks

vafdr dhft,A

5. State and explain the inverse square law for wave

propagation. If the intensity of sound at a distance of

2 m from a point source is 36 W/m, calculate the intensity

at a distance of 6 m.

rjax lapj.k ds fy, O;qRØe oxZ fu;e crkb, vkSj le>kb,A

;fn fdlh fcUnq lzksr ls 2 m dh nwjh ij /ofu dh rhozrk 36

W/m gS] rks 6 m dh nwjh ij rhozrk fdruh gksxhµx.kuk dhft,A

6. Explain the formation of Lissajous figures when two

mutually perpendicular harmonic oscillations of different

frequencies are superposed.

o.kZu dhft, fd tc nks ikjLifjd :i ls yacdks.kh; ljy

vkorZ xfr;ksa] ftudh vko`fÙk;k¡ fHkUu gksa] ,d lkFk v/;kjksfir

dh tkrh gSa rks fylktw vkÏfr;k¡ dSls curh gSa \
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7. What is Doppler effect ? Derive the expression for the

Doppler effect when both the source and observer are

in motion.

MkWiyj izHkko D;k gS \ tc lzksr vkSj izs{kd nksuksa xfr'khy gksa rc

MkWiyj izHkko dh vfHkO;fä O;qRiUu dhft,A

8. Write short notes on the following :

(a) Principle of superposition

(b) Shock waves

fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, %

(v) v/;kjksi.k fl¼kUr

(c) iz?kkrh rjaxsa

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


