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Memorable facts
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Sound is produced due to vibration of
various objects.

Sound propagates in the form of longitudinal
waves in a liquid medium.

Sound is transmitted in the medium in
the form of successive compressions and
rarefactions.

In sound transmission, the particles of the
medium do not move, only disturbance is
transmitted.

Sound cannot propagate in vacuum.

An oscillation is completed by the change
of density from maximum value to minimum
value and again to maximum value.

The minimum distance at which the density
or pressure of a medium repeats its value
periodically is called the wavelength of
sound ().

The time taken by the wave to complete
the complete oscillation of the density of the
medium is called period (T).

The total number of oscillations occurring in
unit time is called frequency (n).

There is a relationship between the velocity
(v), frequency (n) and wavelength (1) of
sound.

Velocity = frequency x wavelength
V=n)\
The speed of sound mainly depends on the

nature and temperature of the medium in
which it travels.

According to the law of reflection of sound,
the direction of incidence of sound and the
direction of reflection make equal angles with




the normal drawn on the reflecting surface
at the point of incidence and all three lie in
the same plane.

To hear a clear echo, there must be a time
interval of at least 0.1 second between the
original and reflected sound.

Sound in an auditorium
uninterrupted repeated
called reverberation.

is caused by
reflections and is

The characteristics of sound such as pitch,
loudness and quality are determined by the
properties of the corresponding waves.

Loudness is the physiological response of
the ears to the intensity of sound.

The amount of sound energy passing
through a unit area in 1 second is called
sound intensity.

The average range of audible frequencies of
sound in humans is from 20 Hz to 20 KHz.

Sound at frequencies lower than the audible
range are called Inaudible sounds and
sounds having frequencies beyond the range
of audibility are called ultrasound.

Ultrasound has many uses in the medical
and technological fields.

The technology of sonar is used to find
the depth of the sea and to detect rocks,
valleys, submarines, ice cells, sunken ships
etc. hidden under water.
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ﬁhmﬂw
(multiple choice questions)
eafer fraer ¥ 872
a. FI H b. & &
c. TAIF & d. 3T &
What is the form of sound?
a. work b. force
c. momentum d. energy
tafe seqea it ¥, faffer awqat #
a. ©Y0T gaRT b. T W
c. s d. I ¥ @l
Sound is produced in various objects
a. by friction b. by scraping
c. by rubbing d. all of these
eafd 3Icqeat 1 §
a. HUAHART g ¢a@RT b. &R &g gann
c. Whfeq awgsit  d. S ¥ FS A

Sound is produced

a. By a vibrating object
b. by stationary object

c. compressed objects

d. none of these

egfey T WEIOT T &

a. 3T H b. ga &

c. @A d. 3Wed @t &
Sound is transmitted

a. in solid b. in liquid

c. In gas d. in all of the above

o9 91 9o oud gl wafd §uRda @ §,
HgeTaT §
a. ATEIH b. fJeny

} IEECEH

c. s d.

The liquid or substance through which sound
is transmitted is called

a. medium b. disturbance
C. compression d. rarefaction
eafar d9vor & v

a. HEYH HI ’GISAT gl ¢

b. #ATEIH &Y ETSAT FAel aidl &

c. HTEIH HI aThdr & T Thdr § sTer off
g Thll &

d. gIH @ FI$ AL

For sound transmission

a. medium is required

b. medium is not required

c. medium may be required

d. none of these

eqfa G=ROT &1 AT ATETH §

a. dag b. Sfol

c. a3 d. 39UFd G
Common medium of transmission of sound is
a. air b. Water

c. solid d. All of the above

ot F ¥ g Ategd A eafer T 90T A8T @Y
el &7
a. dag b. el

c. ogr d. faaa

In which of the following medium sound
cannot be transmitted?

a. air b. water

c. iron d. vacuum

eafer a9 fFE YHR #Y 99T T 3EEIOT §
a. IR AT b. IAELH aT

C. YR aar d. S8 ¥ FIs Fdl
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Sound wave is an example of which type of 15. ¥ tafey @ amegsr & waRa @h ¢ o fawsr
wave? faf@a & aRade gar ¢
a. Transverse wave b. Longitudinal wave a. Hdcd H b. &< #
c. light wave d. none of these c. Hdd IR g aEr H
10.  eafr o wd § d. & & P
a. IS ganrr b. faTele ganrT When sound waves propagate in a medium,
c. a3k b aEt d. =98 & FS a8 the following changes occur:
a. in density
Sour;d waves arg formsd . - b. under pressure
a. by compression | y raretaction c. In both density and pressure
c. a and b both d. none of these
o ) d. none of these
1. o7 a@n & meaw & S0 A QT REN o ooy g g wiew g 49 o § e
& RO HY W F FAWAAR T § Fgard § '
. . a. Hdca 3R & et ATH g gl
a eIy AT b. 3IEEd AT
AN 4 e ar b. ®dca 3% BT & al§ HA gidT gl
' c. Hdca 3R & a=Af A BT § |
The waves in which the displacement of the d. UdcT & ar & g 3 gar ¥
particles of the medium is parallel to the ] . .
direction of propagation of the disturbance Compression of a wave is the region where
are called a. Density and pressure both are high.
a. Transverse wave b. Longitudinal wave b. Density is higher, pressure is lower
c. light wave d. mechanical wave c. Both density and pressure is low
12. e o0 & meos & o geor & e & d. Density is higher and pressure is lower
HYA o HT T Y T Y B & daaq g 17. A@=w gar g
?Tmma:maﬁmm%ﬁm a. ToFT g9 & &9 S8 H0T gT-qY & A &
. . b. 39 &Id T &7 STgl HUT 9T I 3T AT &
a. 3AYEYT T b. 3T alT et g
J—- < q o’ﬁraﬁéa?'r c. Tl g% 1 ey
' ' d. S8 & & ®I5 Al
Waves in which the particles of the medium .
do not vibrate in the direction of propagation rare is _
but perpendicular to the direction of motion a. low pressure area where particles move
of the wave vibrate above and below their apart
resting state are called b. High pressure area where particles come
a. Transverse wave b. Longitudinal wave closer together
c. Mechanical wave d. none of these c. peak of a curve
13. 9T fFE YR A a9 HT 3SR 87 d. none of these
a. JUEY AT b. IMF T 18. et aer 1 RET Fgarar ¥
c. 3eeEd ader d. s & Hg AL a. I b. I
Light is an example of which type of wave? c. Hrer d. 3WiFd gt
a. Transverse wave b. mechanical wave The peak of a wave is called
c. Longitudinal wave. d. none of these a. crest b. trough
14. eafa o & qET FAweor g c. valley d. all of the above
a. 3mgfee b. 3T 19. & HAEET GFdEaAl AyaT @ FALE A ¥
c d. 3REFT @i drT & gft Fgenet ¥
The main characteristics of a sound wave a. A b. 3mgfea
are c. ey d. gur
a frequ.ency b. amplitude The distance between two successive
c velocity d. All of the above compressions or two successive relaxations
HET-9 (G311 727)




is called
a. Amplitude b. Frequency
c. wavelength d. Velocity
20. dICES FT S| AEE &
a. #HeX b. fraeR 26.
c. m/sec? d. m/sec
S| unit of wavelength is
a. metre b. kilometre
c. m/sec? d. m/sec
21.  9fd vHiE GHT A et F Fo qE&AT eafar atr
# FAT Fgdar 82
a. TIEN b. 3mafea
c. N d. Jd 27,
What is the total number of oscillations per
unit time of a sound wave called?
a. wavelength b. frequency
c. amplitude d. velocity
22. 3mgfa &1 S| A g B
a. =ggd b. &&&
c. &3 d. #rex
Sl unit of frequency is
a. newton b. hertz
c. second d. metre 28
23.  Q HATE FFENSAT AT &Y FARTT R Hr e
fAfRaa g & o & o w7 Y T v F F2;
Fed 87 .
a. 3gfed b. aeey
c. 3aderd d. 3mae
What is the time taken for two consecutive
compressions or two consecutive rarefaction
to pass through a certain point of a wave
called?
a. frequency b. wavelength 29.
c. Time period d.  Amplitude
24. EdH FT S| AEE gar ¥
a. g b. @3
c. X ufd aFs d. freliefiex ufa ger
The SI unit of time period is
a. newton
b. second 30.
c. meters per second
d. kilometer per hour
25. 3mafr 3R smadwe & @i & wOw F gwd
fRT ST FhaT &
a. n=1T b. T=1/n
c. n=T d. 3 ¥ FIS 8
BET-9 (fasT

The relationship between frequency and
period can be expressed as

a. n=1T b. T=1/n
c. n=T d. None of these

frdlt 3cafoia eafer it amgfr =t aftass oo
YHR T FIAT ¢, 38 Fed ¢

a. ylaeafd b. dRca

c. 3IH d. 3mafea

c

The way brain perceives the frequency of
an emitted sound is called

a. Resonance b. Pitch of voice

c. Dimension d. frequency

o eafer 1 aRea ## giar ¥ 3 gl g
g

a. & b. €=+

c. X d. w3 Fa F 30w

The frequency of sound which has low pitch
is

a. less

b. more

c. equal

d. sometimes less sometimes more

frdll Areaw & A Rufa & Q= s srftwas
e FY a0 FT FES &
a. Efd b. 3maTE
c. ddr d. 9&edr

The maximum disturbance on either side of
the original position of a medium is called
wave.

a. frequency b. amplitude

c. velocity d. strength

eafy & yaaar AR Agar ek FC@ § eafr &
a 3MH W b. 3mgfcd W

c. T W d. d@EReEs W

Loudness and softness of sound depend on/
at

a. amplitude b. frequency

c. velocity d. wavelength
vhe g A eafd FEear §

a. o« b. TN

c. AN d. 3Wied @l
Sound of single frequency is called

a. tone b. sound

c. Noise d. All of the above
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31. A=fef@a & @ &Fw wafd &1 gaaar R The speed of sound in air at 0 degree
gem? Celsius is
a. kR b. s a. 331m/sec b. 380m/sec
C. @I &I glel d. sl c. 344m/sec d. 346mi/sec
Which of the following sounds will be louder? 37. 25 3o dfcwaw w adr Sor & eafer &y a1 &
a. guitar b. drummer a. 1531m/sec b. 1498 m/sec
c. car horn d. flute b. 331 m/secl d. 346 m/sec
32. el eafer ader & qerded 3mgf we 3w Ao The speed of sound in sea water at 25
H WY F oYFd FA ¢ degrees Celsius is
a. 997 = gica x ey a. 1531m/sec b. 1498 m/sec
b. 3mgfea = ey c. 331 m/sec d. 346 m/sec
c. WY = Ifed x F 38. Prmfafed # @ frw gard F 25 e afewTw
d. @91 = qierey /3ngfed W tafa A g sftwaa gei?
The relationship between the wavelength, a. gl b. ofe
frequency and velocity of a sound wave is c. & d dg
expressed In which of the following saubstances the
a. Velocity = frequency x waveléngth speed of sound will be maximum at 25
b. frequency = wavelength/velocity degrees Celsius?
c. Wavelength = frequency x velocity a. iron b. water
d. velocity. = wavelength / frequency c. glass d. air
33. T vwiw A% ¥ 1 A5 A o4 grelt eafd g9 T ¢ Rz cafer i a9 ¥ 30F a0 ¥ ARy
Sl Y hed & T § d9 3W Fed §
a. eafd &1 dfigar b, eafay & geerar A gfenty b, wreafy
c. tafey & H  d.  SAH ¥ FS ALY c. #eg eafy d. 3T eafer
The sound energy passing through a unit When a body moves faster than the speed
area in 1 second is called of sound then it is called
a. intensity of sound b. loudness of sound a.  resonance b. ultrasound
¢. amplitude of soundd. none of these c. Audible sound d. inaudible sound
34. taﬁra;mmfraﬂgaﬁamﬁm% 40. WHET AT & FEA & AT seTar = R ¥
a. Seerd - 3qled a. 20 Hz & 20,000 Hz
c. 3 d. et b. 20Hz ¥ &
The measure of sensitivity of the ears to c. 20000 Hz & 3@
sound is s )
a. intensity b. frequency d. § FS A
c. amplitude d. intensity The range of hearing for normal human ears
. is
35. me;mmwwﬁrﬁmww a 20 Hz to 20.000 Hz
a2 wodr b. less than 20Hz
b. Ted & c. more than 20000 Hz
c. @S yRade A&t grar d. None of these
d. =78 ¥ PS8 41. eafer &1 Wads g §
What effect does increase in temperature in a. o ¥aE & b. =8 E[ e §
a medium have on the speed of sound? C. UT A Td@ & d. A7 T el
a. increases b. decreases Sound is reflected through
c. no change occurs d. none of these a. smooth surface
36. ag # eafy #t @ 0 Baf afcwaw W R b. rough surface
a. 331m/sec b. 380m/sec c. the surface of the water
c. 344m/sec d. 346m/sec d. all of these
hHEfT-9 (ﬁ?fFD rm\




42. —-uw AaNeT § S FRE ATeww @ @AM 47, 9% @@ I wfisa @1 Rwew ufe s wHT A
FIaT § AR ATeTH F For Aheadt Foit A afa a9 AT §, FgAIdT 8-
30l A § ? a. €af T H Gelcd
(8) @ (b) ﬁ“jm . b. eafy & A
(©) e () (@) 3 0) c. eafy 1 atmed
—--is a disturbance which moves through & 3T
a medium and the particles of the medium d At H e
cause motion in the nearby particles? The distance which compression or
(a) wave (b) electricity rarefaction travels per unit time is called-
(c) refraction (d) Both (a) and (b) a. sound wave density
43. af ¥ SR ¥ IO @t § 7 b. speed of sound
(a) TsoT (b) TER c. wavelength of sound
(c) &ua (d) 3raade d. frequency of sound
. 48. o9 FE N FUT FAT 8, A I§ HTHIH $T gar
Wh d duced? i
(a) yfrliztif)zun Pre uce(b) diffusion ?ﬁ'ﬁ o x g?;:_r?m 3 &
(c) vibration (d) Refraction a.  39ade b. gfafy
44. ﬁaﬂrﬂmg‘hﬁ#mﬁ: C. TaRea &L d. TdE
(8) IFTREL T Scw B & When a body vibrates, it compresses the
) 3-150|a€2i T 3<'q.55| ?ﬁf 3 surrounding air and creates a high density
(c) Tordl WehR T TRaT 8T gl & region known as
(d) At YR & TN 39T Bl & a. refraction b. reflection
By pulling the string of sitar, the string C. rarefaction d.  compression
produced : 49. I« FUA FA qr € NS F T afy FwA
(a) Transverse wave is produced 2, @ g% @AF gET #1 &9 F9dr § N —--
(b) Longitudinal wave is produced HgT ST ¥ )
(c) There is no wave of any kind a. 3M9dds b.  wfafda
(d) Both types of waves are produced c. favers @ d. arer
45. oft¥ 3ix gAY T TS F T {ﬂ . When a vibrating fo:)ject moves bacI:Ikv;ard, it
(@) S & ST AN @ o retacton b reflecion
b) TRICET & RIS ' '
EC; e & f gg; c. rarefaction d. Obstacle
d) s F P A 50. 2oeé%vlﬁzooooe-ésraqﬁa13ﬁsaﬁafrm
:Dista:ce between the top and the nearest (@) #eT Tl (b) THET T
rough: . )
(a) is half the wavelength © 34381?21 awr (d) JrFHe T _
(b) is equal to the wavelength f:lllj:dd- with frequency 20 Hz to 20000 Hz is
(Z) Doublefth: wavelength. (@) Audio wave (b) Ultrasonic wave
(d) nf)ne of these (c) Infrasonic wave (d) Supersonic wave
46. U AU & AMGRY 100 Hz ¥ | snadsrer &1 A ety ¥ -
(a) 0.1 sec. (b) 0.01 sec. (a) FFH Wﬁ .
(c) 0.001 sec. (d) 0.0001 sec. (b) 3T 3.];1%‘-1—& aoT
The frequency of a wave is 100 Hz. Value (c) TfIh 3TIET AT
of period is (d) 3= HTEY T
(a) 0.1 sec. (b) 0.01 sec. Sound is
(c) 0.001 sec (d) 0.0001 sec (a) mechanical longitudinal wave
(b) Non-mechanical longitudinal wave
HET-9 (G311 (127)




(c) mechanical transverse wave
(d) Non-mechanical transverse wave.

(d) The particles of the medium do not move
from their average position.

HAR T qOF T7 7471 §7

52. WHE ¥ ol # W awget w1 gar @ & 56 .
WHET @it HT 3URNT BT 1T § | 59 A & (a) eafer Afadrere 3R IS
fav o aFle #T adeR a1 o §, 98 ¥ (b) tafer e} 3R IfSher
(@) JregrAAITR (b) gehrRITSHIITERY (c) wafer AfaarereT 3k R
(c) "R (d) 18 & FIS 0| ) AH & FIg AL
Ultrasonic waves are used to detect objects What is the full form of Sonar?
hiddep in sea water. The techniques used (a) Sound navigation and ranging
| , ound noise and ranging
for this work are (b) Sound noi d .
(a) Ultrasonography (b) Echocardiography . _— o
(c) Voice navigation and ringing
(c) sonar (d) None of these.
N & s N (d) none of these
53. ag%:amrmagm o ad e 5y m#ggﬁm%wamwm#
— e ELEID) |
8 B 23; 2 (a) TS @ T (b) 3T A B
feeis e (c) &g el & (d) @
The part of the human ear which is filled U .
with a fluid is: st?j:turt:s detect breaks in heavy metal
(@) CF)chIea (b) Malleus (a) Ultrasonic waves (b) Infrasound waves
(c) Pinna (d) Incus .
= (c) audio waves (d) all
54. € GRS
(@) o % 1 T R E . T T & T O A g
(b) T TR PT A FEAT ¥ A T A (a) SH FEAATE () SIS
© ﬁ%ﬂﬁm %dgﬁj %d';" (c) Weiramdy (d) XfErame)
@ % therdt ¥ = The instrument which makes graph of heart
beat through ultrasonic wave is called:
Freq.uency of SOU_“C! wave (a) Echocardiography (b) Videography
(a) is a characteristic of the source of sound. (c) Sonography (d) Radiography
(b) If the amplitude of the wave increases F . ﬂ
then it decreases. 59. R a;r?ﬁ';%';m' ) q Eﬂﬁﬁ b 3@; 3ot
(c) Increases if the amplitude of the wave (a) 3frw (b; o )
increases. 2
(d) Depends on the nature of the medium in ) T T e (d) Ad
which the wave propagates. If the source vibrates rapidly, the higher its
. . i i itch?
55. uF AF a9 A, frequency, then what will be its pitch?
(a) T faeNsT v ATEIH ¥ therar gl (a) more (b) less
(c) First more then less(d) Zero
(b) HATEIH & HUT Fofl H Th TAH & g
TY d& o S gl 60. ¥ FRT ¥ tH & AT W &7 & & &I
(c) HTEAH & HoT Arefeeen fERM3 & huet et ?a;?rmaﬂﬁ%v o
%' a aaﬁ b) dRca
(d) FewH & FoT IO e Ay F A8 gea (c) dar (d) oY
el For what reason do we receive more than
In a mechanical wave, one sound at the same time?
(a) A disturbance propagates through a (a) frequency (b) pitch
medium. c) velocity wavelengt
di (c) loci (d) I h
(b) The particles of the medium carry energy 61. T ¥ ZaRT HORT BT ¥ -
from one place to another. ) ~ T
. o . (a) Fsir (b) waar
(c) The particles of the medium vibrate in ) F .
random directions. (c) ST § FI TS
HET-9 (G311 (725)




Which of the following is transmitted

High density of particles in a medium

through wave? indicates ------- pressure?
(a) Energy (b) Momentum (a) less (b) more
(c) Both (d) None of these (c) Zero (d) Both (a) and (b)
62. oo 4T H FARAT & FhaT § : 68. Ty auT A& HT I FT TAT TR A IGANT
(a) e aaT (b) 3T T fohaT STel &
c) =T & I |
Wave transmitted in taut threads is ( )_ ) (_ )
(a) longitudinal wave (b) transverse wave Which of the f_oIIowmg is used to detect gall
(©) both (d) none of these bladder and kidney stones?
(a) Ultrasonic detector (b) TV
63. UH aFdl FAEN &ifasr e F Twer FT @ LI (c) Radio (d) All of these
Tl UF U SR H FWH dFEE Hr AT gFHT
0 ¥ FAE F TR B9 69. ¥use wfaeafar o= & v Ao cafr qur wrafda
ar i & 4T WA T HATT FH & FH QA
(a) A Lo (b) 3SR T el A THE
(c) 3TEoEY aiar (d) SRIRr adar (@) 2 sec (b) 1 sec
A long spring is kept hanging in the (c) 0O.1sec (d) 0.2 sec
horizontal direction. Pushing one end of it To h | h he ti . |
along its length which wave will transmit to 0 hear a c_ea!r echo, the time Interva
the spring: bethenhtheldortl)glnal. spund and the reflected
(a) longitudinal wave (b) transverse wave ?:)unz ssecou ° mlnm(ls)m.1 sec
(;)ﬁ-half wav; (d) |I9ht wave (©) 0.1 sec (d) 0.2 sec
qadd & g @ga &2 . .
64. Z - ) ; 70. fu v Ry # Fa vdR F a@T F ygitia Far
c. o d R
How many laws of sound reflection are
there?
a. one b. Two
c. three d. Four
65. tafel & Sge Wraciel $T 3TANT el § :
(a) MBI H (b) woTqd #
(c) om3sFdIRT H (d) @Tefr &
Multiple reflection of sound is used: . )
(a) in megaphone (b) in hearing loss C. HehRI dldr d. Sfel g
(c) in loudspeaker (d) all of these Which type of wave is shown in the given
. . . . i ?
66. e MR & caf-fdy TRER WEde & figure
FROT 1T ¢ 3§ Fead ©
a. 3RO b. dfaeafa
C. SHIAISTITH d. drarhr
Noise reduction in an auditorium occurs due
to repeated reflections, it is called
a. Resonance b. echo
c. Echocardiography d. sonography
67. fdlt ameas & Foit #1 IS geAcd —- arer a. Transverse wave b. Longitudinal wave
?fr) galfar 82 o c. light wave d. water wave
a) &H CIbE
(c) Y& (d) (a) 3R (b) a=r
HET-9 (G311 (775)




4. ;daw%?awa;mugmm#ﬁa’ﬁa
7
Answers To Multiple Choice Questions ) .
ot AT e 3 o) s Rl S A U AT OX R A wE Fed
g1 afAd qar $r fofr FRer sardr gl
1H d 2 d 3 a 4 d 5) a What is pulse? How is it related to wave?
© a (7)) a (8 d ©) b (10) ¢ A sharp small disturban_ce in any medium
is called a pulse. A series of regular terms
(11) a (12) a (13) a (14) d (15) ¢ forms a wave.
(16) a (17) a (18) a (19) ¢ (20) a 5. fava & wrafeua gl &1 W 4T 87
)b (22) b (23) ¢  (@49)b (25b (a) 3rased wafa
26) b (27) a (28) b 29) b (30) a (b) wreata |
IeX-
G c (3 a (3 a (34) a (35) b (@) 20 Hz & A Hl‘q;%r Fr eafd @ gy
(36) a (37) a (38) a (39) a (40) a eafel Fgd &l
(41) d (42)a 43 ¢ (44 a (@450 (b) wRreafay #r 3gfed 20 kHz & 31feh gIch &
What is the range of frequencies related
(46) b (47) ¢ (48 d (49) ¢ (50) a to the following?
G a (52) ¢ (33) a (Ha (55 a (a) inaudible sound
56) a (57) a (58) a (59) a (60) b (b) Ultrasound.
@ @b @ 4 @b @a (O Sundubh e e han 20 He s
(66) a (67) b (68) a (69 c  (70) b (b) The frequency of ultrasound is more than
20 kHz.
Very Short Type Questions 6. €afd & HERUT FT GIH AT ATCIH &1 §7
(arfer oy, Sda gee) 3W- afdl & HEROT & Jo AT AEIH a1 ¢
1. T A wEa ¥ 2 What _is . the most common medium of
SR 0T U e ¥ o v e & w —_— transmission of sound?
T B The most common medium for transmission
Wh lled ” of sound is air.
at is called wave?
', _ wav 7. & ST F 39 39 BT F T TG AT |
Wave is a disturbance that moves from one TT FT | 41 39 Iwer AT g@RT Seded At
place to another. F m qTieT?
2. O & & YhR & AN Id10| 3- aﬁlaamwamvgaaﬁ%mﬁmwﬁr
3W- (i) IS R’ er 3T Y I TH & TS & B eafer
() g aor T e T 7 e et o o
Name two types of waves? Thd|
() Mechanical wave Suppose you have gone to the moon with
(i) Electromagnetic wave your friend. Will you be able to hear the
3 £ aif & ar POp— f sound produced by your friend?
) o - No, There is no atmosphere on the Moon
At _ *;T TR &- through which sound can travel. We know
(i) e axT that the speed of sound is due to vibra-
(ii) 3eIeed alar tions produced in the particles of the medium.
Name two types of mechanical waves Therefore, in its absence, we cannot hear the
) sound produced by the friend.
There are two types of mechanical waves- P Y
. 8. a%r & Hla @ Iur famafaf@a @ fauia
(i) Transverse wave )
(i) longitudinal wave a) e b) @R
HEfT-9 (f=Tr) (A27)




3W- a) &afed AT gaodr HU &1 3 FURd Fdr g our ears are more sensitive for this.
b) € & dNed Fuw # wgfed PUiRa 2. el wafr @9 ¥ 450m H gh W der g
T B F1§ =afFd 500 Hz # eafey F Foaar ¥ AT &
Which property of wave determines the #";'"] & 9 das qﬁm a? a ;;'""E' wdfisl
following? AT el g
a) loudness b) pitch gel- ’
a) The loudness of sound determines the Eafel TaT A JMgfed = 500 Hz
amplitude of vibration. cgidd T Ed & gl = 450m.
b) The pitch of sound determines the fre- al oRIAR §UISH! & &<l T gl & a7 &l H
quency of vibration. I FHT 3T 3dd Sl & &R 8T gl
9. 9, 9« A7 A A ¥ frw Arew F eafr g Tectelel = 1/3Tgfer
st gaer ¥ 2 T = 1/n
IW- edfal ary (346m/s), STef (1498m/s) & 3ifesh dst T = 1/500
5950m/s) HATEIH #H Telcll gl ‘
Tﬁg(hh ():l d d%L I f HH:T;OM N N
t test
_naiv: xatenr\eoru::gnqoes sound travel fastes o = arer & >
’ ' = oRT FHET 0.02 dhus g
Sound travels faster in iron (5950m/s) medium
than air (346m/s) and water (1498m/s). A person sitting at a distance of 450m from
. a sound source hears a sound of 500 Hz.
10. :??%ﬂ ﬁﬂ'—%ﬂ%ﬂ'ﬂw it 3 3? ﬂ; What will be the time interval between two
IS 2 rarsT qgdTer consecutive compressions reaching the
!aﬁrlsmaﬁl Pl 585 By & human being from the source?
Il € 3'I'U'IFIT I P 3rarst
d ¢ F f d 500 H
requency of sound wave = z
Which characteristic of sound helps you to Di a yf h f h _
recognize the voice of your friend sitting in 4ésotance of the person from the source =
another dark room? m.
The quality of sound helps in recognizing the The time taken to cover the distance between
voice of a friend sitting in a dark room. two consecutive compressions is equal to its
time period.
Short A(nswer Typ(; gil)lestlons Period = 1/Frequency
Sk . T=1/n
1.  egfy Y yaoar aur figar & =ay aq130 | T = 1/500
I-
Hence T = 0.02 seconds
daar - fREY THhie &ahd A, Teh dAdvs H
S e S 3 A Y e £ Tereore, the e taken betweon wo con
> . . utiv i [
q:laqa %rqamiqz I%‘Taﬁ & ﬁ"; e, afr?, L will be 0.02 seconds.
Wm@rﬁmgmmwﬁ@ 3. fodt Aregw #F eafd q@ERT 3cuea faaer M
T IETT 3R yoel eafeT F ¥ F GoT T & Fl aF FH qgEar 7
FIfF AR F1T S8F AU 3f0F TdeaeT & m—aaaﬂémwaﬂ?ﬁ%aa%agmmﬁ
TRST aur faveled 3cdedd axdl &1 oy adar
Explain the difference between Iloudness f
and intensity of sound. 37l Il § S T g & IS ‘Té BHR
FIAl T TET S & AR T & TR g
M 3Y HAT I &1 30 IR gd eafe
Intensity - The sound energy passing through ﬁ?—ﬂ'é’ & Bl
if l;rg;tm%rea in one second is called intensity How does the disturbance caused by sound
' in any medium reach your ears?
Loudness - Loudness is a measure of the When an object vibrates, it produces com-
ear's sensitivity to sound. For example, two pression and rarefaction in the medium. Due
ﬁounds may ble 0(; eq;JhaI mtﬁnSIt}tlﬁ bUté’V‘a may to which waves are generated which follow
ear one as louder than the other. Because
HEfT-9 (f=Tr) (778)
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HefT-o (faarm

each other and reach our ears and vibrate the
eardrum by applying force on it. This is how
we hear sound.

frlt eafr ot fr qEded, amgfd, amad Fra
TAT A A FAT FAYT &2

aereed ;@ sAEg Ul YA & HHET
fovemt & & & gt awerded wgarr ¢l

S| A& : HIEX (m)

IMgRT : TRk THT A Slefell T Fol TEAT eafel
awaﬁrmﬁmﬁﬁ%‘l

S| A : §& (Hz)

IS FIT : Th ALIA H Ueled & U A0
areleT & o 9= gAY €afay aieT &7 Had Fiel
FHgelrdm gl

S| A% : ¥hs (Sec)

ma : fR wrewA 7 Ao FRfa & aet iR
H@ﬁﬁ%&ﬁ:ﬁaﬁm%ﬁﬁl

S| A& : HIET (m)

What is meant by wavelength, frequency,
period and amplitude of a sound wave?

Wavelength: The distance between two con-
secutive compressions or two consecutive rar-
efactions is called wavelength.

S| Unit: Meter (m)

Frequency: The total number of oscillations in
unit time is called the frequency of the sound
wave.

Sl Unit: Hertz (Hz)

Time period: The time taken for one complete
oscillation of the density in a medium is called
time period of the sound wave.

S| Unit: Second (Sec)

Amplitude: Both the original and maximum
disturbances in a medium are called ampli-
tude.

S| Unit: Meter (m)

maﬁwmtmmﬁmm
o §2
TRIEAfe T IYANET AT aEJ o 3o 9N I qTh
W%ﬁv%mm%mmmm
BT §, o8- IieeR oo, ﬁwma:qﬁf
qu goeiad gof iyl e et @ @

FT &l § 3o8 6 T aTer THTSTF el
ﬁr@ﬁ%ﬁ?svﬁmaﬁmaﬁrmmﬁ
Sy &1 3Ta 3afcd & SROT 4d, s gar
T & HUT el g AR PR o 1 =@
YR I O FTH @ S ¥

How is ultrasound used to clean objects?
Ultrasound is used to clean those parts of an

g

6.

3TR-

{149}

object which are difficult to reach, such as
spiral tubes, odd shaped parts and electronic
parts etc. The items to be cleaned are kept
in detergent solution and ultrasonic waves are
sent into this solution. Due to high frequency,
dust, grease and dirt particles get separated
and fall down. In this way the object becomes
completely clean.

FT tafy Wada & 3¢ AIAT F1 qrdaT FIcdr
g s F garer fY a FAr 7 s @AY
N TABT |

gl, eafa off Wada & 36 [IaAT &1 gree
AT § ST fF geprer &7 ol Rt &1 eafer
F WadeT H1 [IH:

(i) 3mufaa eafar aRer, wrafda safar aler qar
3MaT fog W @i 910 31fdee | I A4 T
& ao & g &l

WA Y56 & Ul fog W e aw
3ffeis g afey & MUGeT gl T R
JAqT WEdT gl T feem & & &1 Hror
IIE H SR g gl

Does sound follow the same laws of reflection
as light waves? Explain these rules.

Yes, sound also follows the same rules of
reflection as light waves. Law of reflection of
sound:

(i) Incident sound wave, reflected sound
wave and normal drawn at the point
of incidence. All three are in the same
plane.

The angle between the normal drawn at
the point of incidence of the reflecting
surface and the direction of incidence of
sound and the direction of reflection. are
qual to each other.

HINGS HaT fAFR gdhsa & fov wreafa &
3UAT FT YHR AT 82

THIAGS 350 AT WIedlel oal Scdford adr
g TU Wadd & d1G FAHT HHAA FLT ol
YHAGS EaRT 3cUool 3T dRcd ¥ Wreat T
et ar et ¥ wWafda gl gHees F Fer
Wwélﬁaﬁmaﬁwmﬁam
ﬁmﬁmﬁwm%%m
a1 e e W ¥ AR g G yER & §| TH-
AMES GaRT Wreafel 3cdfold gidl § Ul 37aer
7 Fret garT Wratdd g ¥

How does a bat use ultrasound to catch its
prey?

Bats emit ultrasonic waves while flying and
detect them after reflection. The high pitch
ultrasonic pulses generated by bats are re-
flected from obstacles or insects and reach
the bat's ears. In this way, the nature of the

(ii)

(ii)




pulses reflected back to the bat lets the bat
know where the obstacle or insect is and
what type it is. Ultrasound is emitted by bats
and reflected by obstacles or insects.

Long Answer Type Questions
(el 3T 9¥A)

source of sound.

(i) When it vibrates forward, it pushes and
compresses the air in front of it and thus
a high pressure area is generated. This
region is called compression (C).

This compression causes the vibrating
object to move forward away from the
object such as a tuning fork.

When the arm of the tuning fork vibrates
inwards (backwards), a low pressure area
is produced which is called rarefaction
(R).

In this way, when the object vibrates, a
series of compression and rarefaction is
created in the air. This compression and
rarefaction creates a sound wave which
propagates through the medium.

(ii)

(iii)

(iv)

2. @ v @ 3% e o1 w@Far ¥ el
T & AT 0F goAcAF ATETH Y HaeTH T
?
R FuAE arg R AeIE A @disa (C) mg?%%
H?JT%W?(R)@MWWN - 68 3w
AT % w@RT afass iﬁﬁéﬂ?—‘:ﬁ?—f%l Eﬂﬁﬁlﬁ?\'&ﬁaﬁaﬁqmduﬁﬁcwsul
() 9 7§ 3T B AR FoT Fd E A . Ao # U T G & S
T Y A TSI AT T S ¥ RaT A qad W SeH eany
g 3R 39 9FR U 3T 9 F &F el o &
gl ¥ 0 &7 1 FdhsA(C) Fed §l il ! ,
(u)agﬂ%W@ﬁéﬂqﬁnWﬁ * 3 fodia 9 F AR R e i A
& 3 T 3R AT el B s
(iii) SIS TIFAIT widh T T AIH e H IR
(@S HT 3R) YT R § A T AT g
HT 817 3cUe BIaT § o TRl (R) g &
(iv) 38 g S a&] Hual Al & o ag &
e 3R Ao i T Aot g7 ot
g1 AdseT 3R faeret eafa ader dara § S
ATETA ¥ g HaRd g gl
With the help of a diagram, describe how
compression and rarefaction occur in the air
near the source of sound?
I
N . .. fan
R aTta &7 €afa &1 GoRor 61 8 dhdl J§
gellel & foIT SR &1 9T
Q&ToT
(i) oo e ag 97 & Serer ST
&, 6& 1 eafer el gl S B
(i) ST& deeR & §YOT Ay ¥eher Siel &1 eafer
Figure: A vibrating object producing a series [EEEEiG) F?ﬁ S e gl 3 eafe
of compression (C) and rarefaction (R) in a F@ET #; T A F AT GACHE ATCIH
medium. HETH §
Let us assume that the tuning fork is the fasey ;. eafa gogee AregA & f9er @aida
PHelT-9 (AT (750)
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By which experiment can it be shown that a liquid
medium is required for sound transmission?
Method:

* Take an electric bell and an airtight glass
bell jar. Hang the electric bell in the bell
jar.

* Connect the bell jar to a vacuum pump.

You can hear the sound of the bell when
you press its switch.

* Now operate the vacuum pump and note
down the observations.

I ,
[ ——————

Image: Bell jar used to show that sound can-
not propagate in vacuum.

Observation:

() As more and more air is removed from
the container, the sound of the bell
becomes slower.

(i) When all the air is removed from the bell
jar. The sound cannot be heard at all.
Therefore, a liquid medium is necessary
to carry sound waves.

Conclusion : Sound cannot be transmitted
without a mass medium.

5. @R &1 FEARS qur 39Aer &1 quia fifev)
37l-
‘}! i i an e UG Al SIOIS]
N ACEEEEEEEEEERES - - wgE
................ --. YfEgs
{--- Wz @
rFr—————— —
HefT-o (faarm

R Ot qarr aRd $r 718 Tur Egas gann agor

& I qRrEater
FRR: @R 7 o ARG qur dgIF g Bl
U Rl g a1 SfETeT & RAER o9 & &

AT garT gueafd a@ 3cuet gur af¥a

m%wmaﬂﬁﬁmmﬁgﬁm

mﬁ?ﬁ%mwmmwﬁr
|

W wreafd Tl B fdegd dhdl # e
T ¥ Tt 37T ®9 @ OrEdr X o S

Al NfST wreafa doahdl & 90T g AfRTgor
H FAART =t g

AT ST A edfey Al = v &

a9 g @ TS & vk R’ H gl (A1 TEE) = d
gag ¥ U3 g% dUr 99¥ ddg deo Wredla
CaRT Tell 318 g = 2d gl

&l = Il x AT

2d = vx t

d=vxt?2

3Ugerd FHIRIOT H V' TUT 't F A Fioreaniid
FEH 'd AT W A T

3YYNT:

(i) &g & TS AT A H

(ii) m#mﬁma@?ﬁ e, geAgiesr,

feoSter (come afF) §9 EU STETS R #T
STAFRY UTed FY & [T BRAT ST

Describe the working and use of sonar.

.= AT Al SETS

¢ '
3 | .
{ '
| 1
P, |
— ; {--- 9t #1 Hae
NP Py TR R G,
i 27 2 <. I
-- HgEE
--. gfam
-- WY

Figure: Ultrasound transmitted by the trans-
mitter and received by the detector.

Working: Sonar consists of a transmitter and
a detector. It is installed in a boat or ship as
per the picture.

Ultrasonic waves are generated and trans-
mitted by the transmitter, which are reflected
after hitting a body located in the seabed and
are received by the detector.




Detector: Converts ultrasonic waves into elec-
trical signals which are interpreted appropri-
ately.

Suppose the time interval of transmission and
reception of ultrasonic signals = t.

Speed of sound in sea water = v

Then the distance (or depth) of one side of
the body from the surface = d

The distance travelled by ultrasound from the
surface to the body and back to the surface
will be = 2d.

distance = speed x time

2d=vxt

d=vxt2

By substituting the values of V' and 't' in the
above equation, we find 'd".

Use:

(i) To find the depth of the sea

(i) It is used to obtain information about
underwater rocks, valleys, submarines,
icebergs, sunken ships etc.

6. 500 Hiex 3=t et Aar i N F vHF TwW
IR & IR R Byd & g6l & e J
PR Srar §1 9 #F suS AR Y eafar
W Fa Far$ aM? (g = 10m/s?) aqur eafa Ay
grel = 340m/s)

3W- TR FT FAE h = 500m,

g = 10 ms?

IR I IRfAS d1 = 0

AR AT A F AT AT TAg dh TR 37T
H oem gAT =t

h=ut + 7% gt?

500 m=0xt + 7% x 10 x t?2

500 = 0 + 5t

500/5 = t2

100 =t

t, = v100 = 10 s

Uil § THI & aTe eafad T HaR 1 9@ ds
qgI H R HAT = t,

t, = giareT

t, = 500/340

t,= 1.47 second

Ol  THel o §T6 Eafel sl Faar $r = ao
qg”aﬁﬁmgmw

t=1t +t =10 + 1.47 = 11.47 second.

A stone is dropped from the top of a tower
of 500 metres high into a pond of water

HET-9 (G311
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located at the base of the tower. When will
the sound of its falling into water be heard
at the peak? (g = 10m/s2?) and speed of
sound = 340m/s)

Height of stone h = 500m,
g = 10 ms?
Initial velocity of stone = 0

Time taken by the stone to come from the top
of the tower to the surface of the water =t

h=ut+ %gt

500 m=0xt +7%x10 x t?2
500 =0 + 5 t?

500/5 = t?2

100 = t2

t1 = v100 = 10 s

Time taken by sound to reach the top of the
tower after hitting water = t,

—
1

distance/speed
500/340
1.47 second

—
1 1l

The total time taken by sound to reach the
top of the tower after hitting the water

t=1t +t =10 + 1.47 = 11.47 seconds.

)





