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PH - 02
December - Examination 2015
B.Sc. (First Year) Examination
Oscillation and Waves
qler gd axA
Paper - PH - 02

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

Note :

Note :

The question paper is divided into three Sections A, B,

and C. Write Answers as per the given instructions.

You are allowed to use a non-programmable calculator, however,

sharing of calculator is not allowed.
IE U U dF @Wel A, B,Ud C H fauifoig g1 U @ &
AR ¥l & IR AR

3ITIhT fSHT T aTet dhalgheiexas IUART T SFART & TR
PAPICR & GEAIARUT i AN Tal &l

Section - A 10x1=10
(Very Short Answer Type Questions (Compulsory))
Answer all questions. As per the nature of the question you
delimit your answer in one word, one sentence or maximum

upto 30 words. Each question carries 01 marks.
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(Tvs - 3)
(1fer o7 SR Tt me (3ifFam) )
die: [t 9ol & IR SR 31T 370 ITR DI HATAR T 9Teg,
TP arad AT Afdad 30 oeql ¥ gRAfa sRul gde ged
01 3P P 2l

1) (i) Awaveisgivenby y = Asin(2nt — 37x). In which direction
wave is moving and what will be velocity of the wave. Here all

units are in SI.

TP TRT PN y = Asin(2nt — 3nx) P GRT BAT ST 21 TR
it gpT2aT SI H §1 I areh Y aw fov e # qer fora
O W T PR R R

(ii) A body of mass m is performing simple harmonic motion with

angular frequency ® and amplitude 4. What is the maximum

speed of the body during motion?

T m G D a o DIUNT JAGRT TAT 4 RIH | A=A
3 T IR W BI T a¥g B AT P IR Sfyepe o
AT g1 2

(ii1) "Ablock of mass mis attached to ideal spring and it is performing
simple harmonic motion, then its average kinetic energy and
average potential energy with respect to time are equal." Is this

statement true?
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V)

(vi)
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"'Uep &l (gepel) AT Ged M m g U el BT A
ST & T U€ WReT A T N Vel & A A P A
DT AT TSt Hott T 3ia RSt St @1 91
SRIER BT g1’ T I8 B A g ?
What do you mean by polarization?
gauT 3 AT AT TS 8l ?
Oscillation of two waves are given by y, = asin(1207t) and
v, = asin(1247¢). What is beat frequency? Here all units are
in SL.
ﬁWﬁEﬁTﬁﬂTﬁﬁfWﬁWﬁﬁ% yi = asin(1207t) deAT
v, = asin(124mnt) Al fade smadt m grft? |t gorsar
SIH gl
What is the degrees of freedom of coupled oscillator?

T Qletep i el Fc=IcT &l DI gIat & 2

(vii) Potential energy of a particle is given by U= 7x — 6x>. Write the

force acting on the particle.
Teh pUT bl FRARIST Foolt U= 7x — 6x° TRT < STl dF T TR
S dTet 5T a1 foTRau|
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(viii)Two perpendicular harmonic oscillations x = asin(wt + %)

(ix)

(x)

Note :

e :

and y = asin(wt) are superposed. What will be the resultant

motion?

I oA 3Tad] Qe x = asin((ot-i- %)H?ﬂ y = asin(o?)

Teh QR IR AFEIRIMS by St € af aRumHT Tfey 6 epR
T gt ?
Draw the graph between current and angular frequency in the

parallel LCR circuit.
HHIAR LCR 9Ruey & fofy &RT ToIT Sivii gty & Jeg ah

ERIEN
"Ultra violet light Rays are longitudinal wave". Do you agree

with this statement?
ORI TepTer RO SreERl av gt B1Y T oY 39
BT A AT 8 2

Section - B 4x5=20
(Short Answer Questions)

Answer any four questions. Each answer should not exceed 200
words. Each question carries 05 marks.

(Tvs - 9)

(org I UML)

fopgl TR TeAl & IR GRI 3MY 3 IR Bl AT
200 &gt H GRHAHT BT T TT 05 3h &1 ¢
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2)

3)

4)

5)

6)

7)
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A simple harmonic motion is given by x = asin(w? + 0) Mass of
the body is m. Write the expression for velocity, acceleration, kinetic
energy of the body. Also write the expression for the potential energy
and total energy of this system.
U IRA MGRT TRT x = asin(wr+ 0) GRI & S gl awg BT
S m gl a¥g & 9, TR, T Soll b oieh @l ae
9 MRy &1 RURIST Iott AT Pt Il o ot Tl
What do you understand by damped harmonic oscillation?
3rafed IR Gleter | IMUDT FT AT g 2
Write a note on the group velocity and dispersion.
NEH oRT oI gRamur (dispersion) ™ feogoft foran|
What do you understand by longitudinal and transverse waves?
STIeRf oI STy XM ¥ YT T AR ¢ ?
Explain the momentum density of electromagnetic wave.

o=l Fraeha a1 & AT T bl AT

Calculate the velocity of the wave in the string. Mass of the string

is 3 kg and length of the string is 6 m. Tension in the string in 72

Newton.

TP AT B TR I S BRI | AT BT G 3 kg AT A DY
TS 6m B, I H TG 72 <A g
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8) What do you mean by beats phenomenon? Explain it.

faede 9§ amueT T e 27 59 FHeTan |

9) Explain the weakly damped forced harmonic oscillator.

31T rgHfed yunfed Slcid T FHATN |

Section - C 2x10=20
(Long Answer questions)
Note : Answer any two questions. You have to delimit your answer
maximum upto 500 words. Each question carries 10 marks.
(s - 9)
(Sef SR aret 92 )
die: {58l o Ul & IR QINIYI 31T 39+ IR Bl ATBAT 500
greqi H URRAT BT Ides U9 10 37 ol 2

10) Two perpendicular harmonic oscillations x = a;sin(2w¢ + 0) and
y = a,sin(wt) are superposed. Discuss the resultant motion for the
case O = 0 using the graphical method.
Q ATEad e gl x = a;sin(2ws+ d) TAT y = a,sin(wi)
Uh G R ARG by o € ar gfRoreft w1fey & eamen
0= 0 & forg arhi fafer & B

11) Discuss the following simple harmonic motion and derive the their

expressions for time periods -
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(1) Spring mass system in vertical oscillation position under gravity.
(i1) Simple pendulum

frferRae wRer smafcr wfcral i fd= HIRTY T 377 sadara
&b o Geal DRI |

() T & Aaid &N geaae Mo Seafer glem feufar o
(i) TR AlAD

12) What do you mean by forced coupled oscillator? If a simple harmonic

varying external force is applied along the direction of line joining
them, then discuss the resultant motion.

g Qe & HONfed Qo ¥ MUl a1 e g? afg <+
QIcTeh! DI SiIe aTell YT & IS T a8l IR g a1
SR ST & Al gRorHT iy i fae=m & |

13) Discuss the resonance in LCR series circuit and obtain the expression

for resonance angular frequency and maximum current.

St LCR U9l # 3FFAIG i fad=T =i dem s diofa
3Mgfer AT AfFepaH RT BT oI UTH BT |
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