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OSCILLATIONS AND WAVES
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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. What is a torsional pendulum? Find the differential

equation in the case of torsional pendulum and discuss

the frequency and time period of torsional pendulums.

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

çkIr dhft, vkSj ejksM+h nksyd dh vko`fr vkSj vkorZdky dh

ppkZ 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 = E0 sin t and solve it to find the

current in the circuit.
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ç.kksfnr vkorhZ nksyu ls vki D;k le>rs gSa\ ,d oS|qr ifjiFk

ftlesa L, C, R Js.kh Øe esa yxs gSa] esa çR;korhZ foHko e.m.f.

E = E0 sin t yxk gSA bl ifjiZFk ds ç.kksfnr vkorhZ nksyu ds

fy, vody lehdj.k çkIr dhft, vkSj bls gy dj ifjiFk esa

/kkjk çkIr djus gsrq O;atd LFkkfir dhft,A

3. What are progressive waves? What are the condition

for the formation them? Write down the main

characteristics of stationary wave? Find the position of

nodes and antinodes if the boundary of medium is free

at both ends.

çxkeh rjaxsa D;k gksrh gS\ muds cuus dh 'krsaZ crkb,A vçxkeh

rjaxksa ds vfHkyk{kf.kd eq[; xq.k crkb,A fuLinu rFkk çLian ds

cuus dh fLFkfr Kkr dhft, ;fn ek/;e nksuksa fljksa ls [kqyk gksA

4. What are damped oscillations? Establish and solve the

differential equation of motion for damped osciiiator.

voeafnr nksyu D;k gS\ voeafnr nksyd dh xfr fy, vody

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

5. Write short notes on :

(i) Doppler effect for sound

(ii) Doppler effect for light

bl ij laf{kIr uksV~l fy[ksa%

(i) /ofu ds fy, MkWiyj çHkko

(ii) çdk'k ds fy, MkWiyj çHkko
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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

1. A 50 g mass vibrates in SHM at the end of a spring-

The amplitude of the motion is 12 cm and the period is

0.1 minutes- Find the maximum speed of the mass.

What will be the speed at x = A/2?

,d 50 xzke æO;eku ,d fLçax ds var ls SHM esa daiu djrk

gSA xfr dk vk;ke 12 lseh gS vkSj vof/k 0-1 feuV gSA bl

æO;eku dh vf/kdre xfr Kkr dhft,A x = A/2 ij bldh

xfr D;k gksxh\

2. What do you mean by compound pendulum? On what

factors does the time period of a compound pendulum

depend?

;kSfxd yksyd ls vki D;k le>rs gSa\ ,d ;kSfxd yksyd dk

vkorZdky fdu dkjdksa ij fuHkZj djrk gS\
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3. Explain the difference between phase velocity and group

velocity and establish the relationship between them.

dyk osx vkSj lewg osx ds chp esa vUrj Li"V djsa vkSj muds

chp laca/k LFkkfir djsaA

4. Find the resultant amplitude and the phase relationship
for the particle on which two simple harmonic motions
having displacements x1 = (2 cm) sin t and x2 = (2

cm) sin 
3

 
   
t  are applied.

fdlh d.k ij nks ljy vkorZ xfr ftuds foLFkkiu x1 = (2

cm) sin t vkSj x2 = (2 cm) sin 
3

 
   
t gS vkjksfir dh

tkrh gSA ifj.kkeh vk;ke rFkk dyk dk laca/k LFkkfir dhft,A

5. Prove that for a harmonic oscillator average kinetic

energy is equal to average potential energy, when the

average being taken over a complete cycle-

fl¼ dhft, fd fdlh vkorhZ nksyu dh vkSlr xfrt ÅtkZ

mldh vkSlr fLFkfrt ÅtkZ ds cjkcj gksrh gSA tcfd vkSlr iw.kZ

pØ ds fy, fy;k x;k gksA

6. What do you understand by logarithmic decrement and

Quality factor in damping?

voeanu esa y?kqx.kdh; deh vkSj xq.koÙkk dkjd ls vki D;k

le>rs gSa\



A–089 5/PH Y(N)-201 ( 6 )

7. State and explain the principle of superposition of waves.

rjaxksa ds v/;kjksi.k dk fl¼kar crkb, rFkk le>kb,A

8. Find an expression for the power absorbed by a forced

oscillator.

,d ç.kksfnr nksyd }kjk vo'kksf"kr 'kfä ds fy, ,d vfHkO;fä

Kkr dhft;sA

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


