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FACULTY OF SCIENCE
B.A./B.Com./B.Sc. II Semester (3YDC) Examination, May/June - 2023

Subject : PHYSICS
Course Code No. & Name : BS218PHY - Waves and Oscillations

Time : 3 Hours] [Max. Marks : 80
[Min. Marks : 32

SECTION - A
[Marks : 4 × 5 = 20]

Instructions to the candidates:

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :
a) Answer any four of the following questions in about 10 lines each.

D “Mìü…¨ ÐésìýÌZ HOÐðþ¯é ̄ éË$Væü$ {ç³Ô¶ý²ËMæü$ çÜ$Ð@þ*Ææÿ$ 10 ç³…Mæü$¢ËMæü$ Ñ$… è̂þMæü$…yé fÐéº$
Æ>Ä¶ý$…yìþ.

b) Each question carries 5 marks.

{ç³† {ç³Ô¶ý²Mæü$  5  Ð@þ*Ææÿ$PË$.

1) If ( )Acosx tω δ= +  is a general solution of simple harmonic motion, explain

physical significance of “ω ”, “A” and “δ ”.

çÜÆæÿâ¶ýçßýÆ>™èþÃMæü ̂ èþË @̄þ çÜÒ$MæüÆæÿ×ý ç³ÇÚëPÆæÿ… ( )Acosx tω δ= +  AÆÿ¬ @̄þ “A”, “ω ” Ð@þ$ÇÄ¶ý¬
“δ ” ËMæü$ ¿o†Mæü {́ ëÐ@þ¬QÅ™èþ @̄þ$ ÑÐ@þÇ… è̂þ…yìþ.

2) What are Lissajous figures? How do you produce them?

ÍÝëÞgo‹Ü _{™éË @̄þV> ó̄þÑ$? AÑ GsêÏ E™éµ̈ Ýë¢Ææÿ$?

3) Distinguish between longitudinal and transverse wave.

A @̄þ$O§ðþÆæÿƒÅ Ð@þ$ÇÄ¶ý¬ †ÆæÿÅMŠü ™èþÆæÿ…V>Ë ™óþyéË @̄þ$ ™ðþË$ç³…yìþ.

4) What is compound pendulum? Derive an equation for time period of compound
pendulum.

Væü$Ææÿ$ÌZËMæü… A @̄þV> ó̄þÑ$? §é° yøË¯éÐ@þÆæÿ¢̄ @þ M>Ìê°Mìü çÜÒ$MæüÆæÿ×ýÐ@þ¬ @̄þ$ E™éµ̈ … è̂þ…yìþ.
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5) Explain the phenomenon of beats.

ÑçÜµ…§æþ¯éË$ A ó̄þ §æþ–WÓçÙÄ¶ý*°² ÑÐ@þÇ… è̂þ…yìþ.

6) Distinguish between progressive and stationary waves.

ç³#ÆøVæüÐ@þ$ @̄þ Ð@þ$ÇÄ¶ý¬ íÜ¦Ææÿ ™èþÆæÿ…V>Ë Ð@þ$«§æþÅ ™óþyéË @̄þ$ ÑÐ@þÇ… è̂þ…yìþ.

7) Explain limitations and applications of Fourier theorem.

çœ#ÇÄñý* íÜ§é®…™é°² {ÐéíÜ, §é° AÐ@þ«§æþ$Ë$, A @̄þ$Ð@þÆæÿ¢̄ éË @̄þ$ {ÐéÄ¶ý$…yìþ.

8) Define ultrasonics, explain its applications in chemical industry.

A†«§æþÓ @̄þ$Ë @̄þ$ °ÆæÿÓ_…_, ÆæÿÝëÄ¶ý$ @̄þ ç³Ç“Ô¶ýÐ@þ$ËÌZ° A @̄þ$Ð@þÆæÿ¢̄ éË @̄þ$ ÑÐ@þÇ… è̂þ…yìþ.

SECTION - B

[Marks : 4 × 10 = 40]

Instructions to the candidates :

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :
a) Answer all the following questions in about 30 lines each.

D “Mìü…¨ A°² {ç³Ô¶ý²ËMæü$ çÜ$Ð@þ*Ææÿ$ 30 ç³…Mæü$¢ËÌZ çÜÐ@þ*«§é @̄þ… Æ>Ä¶ý$…yìþ.
b) Each question carries 10 marks.

{ç³† {ç³Ô¶ý²Mæü$ 10 Ð@þ*Ææÿ$PË$.

9) a) Write in detail about energy and power in damped harmonic motion.
What is relaxation time?

AÐ@þÆæÿ$§æþª yøËMæü… Ô¶ýMìü¢ Ð@þ$ÇÄ¶ý¬ ÝëÐ@þ$Ææÿ®ÅÐ@þ¬Ë @̄þ$ ÑÐ@þÆæÿ…V> Æ>Ä¶ý$…yìþ. ÑÆ>Ð@þ$M>Ë…
A @̄þV> ó̄þÑ$?

OR

b) What are forced vibrations? Obtain expressions for the amplitude and
phase difference of a forced oscillator.

ºÌê™èþ–P™èþ Mæü…ç³¯éË$ A…sôý HÑ$sìý? ºÌê™èþ–P™èþ yøË¯é°Mìü Mæü…ç³ @̄þ ç³ÇÑ$† Ð@þ$ÇÄ¶ý¬
§æþÔ>»ôý«§é°Mìü çÜÐ@þ*ÝëË @̄þ$ Æ>ºrt…yìþ.
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10) a) Explain the characteristics of travelling waves. Obtain expressions for
displacement, velocity and acceleration.

ç³#ÆøVæüÐ@þ$ @̄þ ™èþÆæÿ…V>Ë Ë„æü×êË @̄þ$ ÑÐ@þÇ…_, ÐésìýÌZ Ýë¦̄ @þ{¿¶ý…Ô>°Mìü, ÐóþV>°Mìü Ð@þ$ÇÄ¶ý¬
™èþÓÆæÿ×ê°Mìü çÜÐ@þ*ÝëË @̄þ$ Æ>ºrt…yìþ.

OR

b) Write a detailed note on Doppler effect.

yéç³ÏÆŠÿ çœÍ™é°² Væü*Ça ÑÐ@þÆæÿOÐðþ$ @̄þ ÐéÅQÅ {ÐéÄ¶ý$…yìþ.

11) a) Derive an expression for wave equation of transverse vibrations in a bar.

MæüyîþzÌZ †ÆæÿÅMŠü Mæü…ç³¯éËMæü$ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² Æ>ºrt…yìþ.

OR

b) Obtain an expression for velocity of plane sound waves in a gas. Also

discuss plane wave equation in terms of pressure.

V>Í (ÐéÄ¶ý¬Ð@þ#)ÌZ çÜÐ@þ$™èþË «§æþÓ° ™èþÆæÿ…V>Ë ÐóþV>°Mìü çÜÒ$MæüÆæÿ×ê°² Æ>ºrt…yìþ. ï³yæþ @̄þ
ç³§éËÌZ Mæü*yé «§æþÓ° ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² ̂ èþÇa… è̂þ…yìþ.

12) a) Derive the Fourier series analysis of a Triangular wave.

{†Mø×ý BÐ@þÆæÿ¢̄ @þ ™èþÆæÿ…V>°² ÑÔóýÏíÙ… è̂þsê°Mìü ̧ ùÇÄ¶ý$ÆŠÿ “Ôóý×ý$Ë @̄þ$ Æ>ºrt…yìþ.

OR

b) Explain electrostriction method (Piezoelectric). Describe Piezoelectric

ultrasonic oscillator.

Ñ§æþ$Å™Œþ E™éµ§æþM>Ë ç³§æþ®† (ï³yæþ @̄þ Ñ§æþ$Å™Œþ E™éµ§æþM>Ë$) ÑÐ@þÇ… è̂þ…yìþ. ï³yæþ @̄þ Ñ§æþ$Å™Œþ A†«§æþÓ°
E™éµ§æþMæü yøË @̄þ… @̄þ$ Ð@þÇ~… è̂þ…yìþ.
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SECTION - C

[Marks : 20 × 1 = 20]

Instructions to the candidates :

A¿¶ýÅÆæÿ$®ËMæü$ çÜ* è̂þ @̄þË$ :
a) Answer all of the following questions.

D “Mìü…¨ {ç³Ô¶ý²ËMæü$ A°²…sìýMìü çÜÐ@þ*«§é @̄þ… CÐ@þÓ…yìþ.
b) Each question carries 1 mark.

{ç³† {ç³Ô¶ý²Mæü$ 1 Ð@þ*Ææÿ$P.
I. Multiple Choice Questions. Choose the correct answer.

“Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ fÐéº$¯@þ$ G¯@þ$²Mø…yìþ.“Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ fÐéº$¯@þ$ G¯@þ$²Mø…yìþ.“Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ fÐéº$¯@þ$ G¯@þ$²Mø…yìþ.“Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ fÐéº$¯@þ$ G¯@þ$²Mø…yìþ.“Mìü…¨ ºçßý$Oâñý_eMæü {ç³Ô¶ý²ËMæü$ çÜÇOÄñý$¯@þ fÐéº$¯@þ$ G¯@þ$²Mø…yìþ.
13) The differential equation of simple harmonic motion is

çÜÆæÿâ¶ýçßýÆ>™èþÃMæü ̂ èþË¯é°Mìü AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ý…

a)
2

2
0

d x k

dt m
− = b) 0

dx k

dt m
+ =

c) 0
dx k

dt m
− = d)

2

2
0

d x k

dt m
+ =

14) _______ is even function.

çÜÇ {ç³Ðóþ$Ä¶ý$… _______.

a) ( ) cosy f x x= = b) ( ) siny f x x= =

c) ( ) tany f x x= = d) ( ) cosecy f x x= =

15) The distance between two successive modes is

Æðÿ…yæþ$ {ç³MæüP{ç³MæüP @̄þ E @̄þ² AçÜµ…§æþ¯éË Ð@þ$«§æþÅ§æþ*Ææÿ…

a) 0 b) 4
λ

c)
2

λ
d) λ



BS218PHY/B/2023 5

16) The broadening of radiation emitted from hot gases is called as

Ðóþyìþ ÐéÄ¶ý¬Ð@þ#Ë ̄ @þ$…yìþ E§éYÆæÿÐ@þ$Äôý$Å ÑMìüÆæÿ×êË ÑçÜ¢Ææÿ×ý HÐ@þ$…sêÆæÿ$.

a) Raman effect b) Compton effect

c) Doppler effect d) Zeeman effect

G) Æ>Ð@þ$ Œ̄þ çœÍ™èþ… ¼) M>…ç³t̄ Œþ çœÍ™èþ…

íÜ) yéç³ÏÆŠÿ çœÍ™èþ… yìþ) iÐ@þ$ Œ̄þ çœÍ™èþ…

17) Electrostriction method is also called as ______________.

ï³yæþ @̄þ Ñ§æþ$Å™Œþ E™éµ§æþM>Ë ç³§æþª†° _______ A…sêÆæÿ$.

a) Antipiezoelectric b) Ultrasonic

c) Magnetostriction d) None

G) ÑÆæÿ$§æþ® ï³yæþ @̄þ Ñ§æþ$Å™Œþ ¼) A†«§æþÓ @̄þ$Ë$

íÜ) AÄ¶ý$ÝëP…™èþ ÑÆæÿ*ç³×ý yìþ) H©M>§æþ$

18) Sound waves are _______ waves.

«§æþÓ° ™èþÆæÿ…V>Ë$ _______ ™èþÆæÿ…V>Ë$.

a) Transverse b) Longitudinal

c) Stationary d) None of the above

G) †ÆæÿÅMŠü ¼) A @̄þ$O§ðþÆæÿƒÅ

íÜ) íÜ¦Ææÿ yìþ) Oò³ ÐóþÒ M>Ð@þ#

19) In bifilar suspension experiment the vertical axis passing through its ______.

¨ÓçÜ*{™éÐ@þË…º @̄þ {ç³Äñý*Væü…ÌZ °Ë$Ð@þ# A„æü… ______ Væü$…yé ´ù™èþ$…¨.

a) Horizontal b) Vertical

c) Centre of mass d) Period of oscillation

G) „ìü†f çÜÐ@þ*…™èþÆæÿ…V> ¼) FÆæÿ®Ó @̄þ

íÜ) Væü$Ææÿ$™èþÓ Móü…{§æþ… yìþ) yøË¯é°Mìü ç³r$tM>Ë…
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20) Ultrasonics can be listened by

A†«§æþÓ @̄þ$Ë @̄þ$ Ñ @̄þVæüÍVóü ÐéÆæÿ$

a) Children b) Youth

c) Old persons d) Bats

G) í³ËÏË$ ¼) Ä¶ý¬Ð@þMæü$Ë$

íÜ) Ð@þ¬çÜÍÐéÆæÿ$ yìþ) Væü¼¾ÌêË$

21) Formula for velocity of longitudinal waves in bar

MæüyîþzÌZ° A @̄þ$O§ðþÆæÿƒÅ ™èþÆæÿ…Væü ÐóþV>°Mìü çÜÒ$MæüÆæÿ×ý…

a) ( )y p+ b) ( )yp

c) ( )y
p d) ( )y p−

22) Transverse waves are ________.

†ÆæÿÅMŠü ™èþÆæÿ…V>Ë$ ______.

a) Light waves b) Sonic waves

c) Infrasonic waves d) None of the above

G) M>…† ™èþÆæÿ…V>Ë$ ¼) «§æþÓ° ™èþÆæÿ…V>Ë$

íÜ) ç³Ææÿ“Ô¶ýÐ@þÅ ™èþÆæÿ…V>Ë$ yìþ) Oò³ ÐóþÑ M>Ð@þ#
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II. Match the following:

D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:D “Mìü…¨ Ðésìý° f™èþç³Ææÿ^èþ…yìþ:

A    B

23) Velocity at equilibrium position a) 21
A

2
k

24) Potential energy b) Maximum

25) K.E. at extreme position c) One

26) Maximum Acceleration d) 2 21
A

2
mω

27) Total energy of simple harmonic oscillator e) Zero

GGGGG    ¼   ¼   ¼   ¼   ¼

23) çÜÐ@þ$™éíÜ¦† Ð@þ§æþª ÐóþVæüÐ@þ¬ G) 21
A

2
k

24) íÜ¦†f Ô¶ýMìü¢ ¼) VæüÇçÙt…

25) VæüÇçÙx íÜ¦† Ð@þ§æþª Væü†fÔ¶ýMìü¢ íÜ) JMæüsìý

26) VæüÇçÙx ™èþÓÆæÿ×ý… yìþ) 2 21
A

2
mω

27) çÜÆæÿâ¶ý çßýÆ>™èþÃMæü yøËMæü Ððþ¬™èþ¢… Ô¶ýMìü¢ C) çÜ$¯é²
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III. Fill in the blanks:

RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:RêäË¯@þ$ ç³NÇ…^èþ…yìþ:

28) The distance travelled by a wave in one complete vibration of a particle
is __________.

JMæü ç³NÇ¢ Mæü…ç³ @̄þ… ̂ óþÄ¶ý$r…ÌZ ™èþÆæÿ…Væü… {ç³Ä¶ý*×ìý…_ @̄þ §æþ*Ææÿ… @̄þ$ _______ A…sêÆæÿ$.

29) The graph drawn between time period and length of a single pendulum
is ________.

JMóü yøËMæü…ÌZ yøË¯éÐ@þÆæÿ¢̄ @þ M>ËÐ@þ¬ @̄þMæü$ Ð@þ$ÇÄ¶ý¬ ´÷yæþÐ@þ# @̄þMæü$ XÄ¶ý$ºyìþ @̄þ “V>‹œ @̄þ$
_______ A…sêÆæÿ$.

30) The principle of superposition was formulated by __________.

A«̈ Ýë¦̄ @þ… (B«§éÅÆøç³×ý…) çÜ*{™èþ… @̄þ$ çÜ*{¡MæüÇ…_ @̄þ Ô>çÜ̂Ðóþ™èþ¢ _______.

31) If the path difference of two waves is half the wavelength, then the phase
difference is ___________.

Æðÿ…yæþ$ ™èþÆæÿ…V>Ë Ð@þ$«§æþÅ Ýë¦̄ @þ¿ôý§æþ… ™èþÆæÿ…Væü O«§ðþÆæÿƒÅ…ÌZ çÜVæü… ÑË$Ð@þ AÆÿ¬ @̄þ §æþÔ>¿ôý§æþ… _______.

32) Magnetostriction means __________.

AÄ¶ý$ÝëP…™èþ ÑÆæÿ*ç³×ý A @̄þV> _______.




