562

PH-02
June - Examination 2016
B.Sc. Pt. | Examination
Oscillation and Waves
qler gd axA
Paper - PH-02

Time : 3 Hours ] [ Max. Marks :- 50

Note:  The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.

fAder: I8 weA-uF 9 @uet ‘or, ‘§’ 3R ' H AW g1 add
Gug & MSATTAR Ul &1 IR ST

Section - A 10x1=10
Very Short Answer Type Questions (Compulsory)

Note: Answer all questions. As per the nature of the question
delimit your answer in one word, one sentence or maximum
upto 30 words. Each question carries 1 marks.

gug - "3’
(rfer o7 IR 9e)
Ader: AWl ¥l & IR QIR 30 IR DI TATAR T 90eg,

Th g1 T Jfhdd 30 el H YRR HINT| T U9
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What is simple harmonic oscillator?
AR A GQleld &7 gIdl %?

Write formula for time period of mass-spring system.

S - TBIT e & fold aTacciarat a1 93 folRad |

What is relaxation time?

fasmf=T ret T & ?

Write down differential equation of forced Harmonic
oscillator.

YuNfed rad Sleleh I 3dehel AHIARUT fTRaY |

Write down relation between quality factor and bandwidth.

TS uriep g d8 AR # Heg faaRad|

What do you mean by anharmonic motion?

ST T A 3T T FHIT 82

If the polarisation of a wave is possible, then the nature of
wave is longitudinal or transverse.

Al fopdT ORI T v AHE & Al ST Upfl e arft
T 3T BRI ?

(viil) Write down important properties of medium for the

(ix)

propagation of wave.

T R0 & ford A1eqd & dIH A U Fg@qul B P
forfRe |

What is poynting vector for e.m. waves?

foee - g ol & fore orafen afeer @m €7

Write down relation between group velocity and phase
velocity.

G T AT Pl H T fARa |
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Section - B 4x5=20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not

exceed 200 words. Each question carries 05 marks.
(@vs - 9)
(e7g SRR 718 )

fAder: gl IR Ul & IR SINTTI 3T U ITR T 3feehad

2)

3)

4)

200 91sct B gRRAfIT HIRNTTI T UT 05 37 Pl 3l

Prove that average P.E. equals to average K.E. in one time
period for an Simple Harmonic Oscillator.

RAg @RI T 31Tl Qleteh bl A AT Sott 3IR 3R et
Sl T Ifaccieptel H a_TeR gl § ?

Show that what ever be the nature of the potential function
V = f(x), small oscillations about an equilibrium position will
always be S.H.M.

fa9a thatd V= f(x) & Ui ST ot &1, Aol FawdT B GHI
3R |&H QI DI Q@ AR 3fTaedt il A UGfAd fowam S Aepanr
g, Rig dIR|

A particle of mass 100 gm is placed in a potential field given by

V= (Sx2 +10 ) ergs/gm. Calculate the frequency of oscillation.
T 100 T &1 o1 V= (5x>+10) 3rf / a1 fava &5 o fuq
21 U B PO R G HIRR
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A particle is oscillating under a damping force. Show that the
average power loss is given by P= % Where E is the average

energy and T is relaxation time.

T DU Uh IaH~CPH §l P T gl R gl 2l Ueffd vy
R afad St &1 P i g7 R S 21 P= £ St E it
Sl T t fIsiet B 2

Show that the energy transfer from the applied force to the force
oscillator is maximum at resonance.

Rag PINTY o6 3aTg o1 3fever § SRIUT 91 A UUNfed St
DI Foft BT ST (FRJATHFARYT) 3MfIhad il gl

Show that the pressure in a medium due to sound wave is given

by P=— Ed_i where symbols have usual meaning.

ﬁaaﬁﬁﬁ%aﬁaéﬂéswmﬂmmﬁsz—E%
ERTT1 UgT T A 3ref g

/ gh
Wave velocity in water is §—n , prove that group velocity will
be half the wave velocity.

a3 e & /5 1 forg o e ) g A, e
P I g1

Define energy and momentum density foraplain electromagnetic

wave. How are the related with poynting vector.

U FHdd [Igd grahid a9 & fold St 3R AT g i
aRTeT SR I T IR Trafdn Ifeer & T=f=d gl
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Section - C 2x10=20
(Long Answer Questions)

Note:  Answer any two questions. You have to delimit your each

answer maximum upto 500 words. Each question carries
10 marks.

(Tvs - W)
(e IR o)

fAder : fpegl Q1 Ul & IR ST 3T 39 FTR DT 3MfIhad 500

10)

11)

12)

greet o IR HifoRr| U u9T 10 31 1 2

What do you mean by torsional oscillation? Derive the simple
harmonic angular differential equation for torsional pendulum
and also write the time period.

RIS Qe | YT 7 dead g2 WIS Urge™ & ol IR
3fTerct IO 3feehel FAHIBRUN SGeu= Rl YT SHDT ATacieple] HT
fora |

Write the differential equation for a driven harmonic oscillator

and solve it. Hence discuss resonance.
Th YUNfed 3Madl Qloid & ol 3radhet FHiewur foiRad sk
3IHDT geT YTtd a%| :_T|Q| EXSAS| 31‘\1‘1|C{ Eﬁ INT DT |

What do you mean by coupled oscillator? If two simple
pendulums are coupled by spring, then derive the equations of
simple harmonic motion for coupled oscillator.

T Qreleh 3D T Acdd g ? G QT TRA Aletadl bl U
AT GRT fAT fpar SIrar & f AT Qs & AR STachTT &
FHIEROT Gea~T IRl |
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13) (i) Derive an expression for the velocity of longitudinal waves
in gases and discuss Lapalace’s correction.
T A el TR & & T ST S ITIY qAT AT
&b ALY Dl == HIR |

(i1) A wave is propagating according to equation
y = 5sin (1207 — 0.2x) Calculate phase velocity of wave.
All units are in S.I.
U a9 e iR & SAR HAR0 IR W@ gl a9
HeAT I ST DINTI y=5sin (1207 — 0.2x) A SHEAT
S.I.H gl
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