Observer C - Chapter
e

Observer D

WAVES

Waves:
Waves transport energy without transporting matter.

[}
e Wave is a disturbance created in a medium.

o Mechanical waves: They requires medium for their propagation. €.g. 1- sound waves 2.

string waves 3- water waves
Electromagnetic waves: They do not need a medium for their propagation. e.g. 1- T.V

waves 2- Heat waves 3- Light waves
Progressive waves: Progressive wave is that which propagates or distributes its pulses in

space along specific direction.
Transverse waves: If a particle of the medium vibrate perpendicular to the direction of

propagation of the wave is called transverse waves e.g light waves
Longitudinal waves: If a particle of the medium vibrate parallel to the direction of

propagation of the wave is called transverse waves e.g sound waves

Velocity of Sound In Air:
e Newton was the first to derive a formula for speed of sound in any medium. Its base was

that sound waves travel in air isothermally.
E
p

where E = modulus of elasticity of medium

v=

p= density of medium

* Laplace’s relation: v = P
p
Effect of moisture:
Water vapours are lighter than air thus the presence of moisture in air reduces density

hence the speed of sound increases in such cases
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Chapter- 8

Dependence of velocity of sound:
1- V is independent of pressure
1
2. v —=
5
3- v JT

4. Do i
b T,
5- Vi = Vo+ 061t
Principle of Superposition:
If a particle of medium is simultaneously acted upon by two waves, then the resultant
displacement of the particle is the algebraic sum of their individual displacements.
Yiom = Yi+Y2+ Yot +Ya
o Interference: Two waves having same frequency and traveling in the same direction.
e Beats: Two waves of slightly different frequency and traveling in the same direction.
e Stationary Waves: Two waves having equal frequency and traveling in the opposite
direction.
Interference of Sound:
ntical sound waves while passing through same

Super position (mixing up) of two ide
e direction is called interference.

medium propagating along sam
enever path difference is an integral multiple of

Constructive interference: Wh
wavelength, the two waves arc added up, called constructive interference.

Path difference = nA where n = 0.£1 T2
path difference is

destructive interference: Whenever an odd integral multiple of half

the wavelength. called destructive interference.

e Path difference = (n+ 2)A  wheren= 0,41, 42,.ccneeeen

Stationary Waves:
g opposite to each other in the same medium,

e Interaction of two identical waves travelin

gives rise stationary or standing waves .
Points of constructive interference are called antinodes while points of destructive
interference are called nodes
Standing Waves In Stretched String:

o At fixed end of string always node is formed while at free end of string always antinode

is formed.

o Speed of string wave is

v = (T = Fm

m is called linear mass density.
183
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. Frequency of stationary wave is
=nf)

where f| = ——\/7

* Stationary waves obey quantization of frequency'.
- fh=nfy; n=1, 2,3, --=-----
where fj is the fundamental frequency

Stationary Waves in Air Columns:

* Fundamental frequency in open organ pipe is / =37
» Fundamental frequency in closed organ pipe is: £, = N
Doppler’s Effect:

The Apparent change in pitch (frequency) of sound caused by relative motion of eith

the sound or the listener called Doppler’s effect.
»  When observer moves towards stationary source:

.n#(“’““)

\4

*  When observer moves away from stationary source:
f{v—u,‘
=1~

e When source moves towards stationary observer:

o)
V—u,

When source moves away from stationary observer:

/o =f[v+"ub]

e Applications of Doppler’s effect
(1)  Ships and submarine (sonar devices)
(2)  Bats (for traveling)
(3)  Radar (for detection)
(4)  Determining velocity of a star w.r.t earth
(5)  To monitor blood flow in major arteries,
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Wave
TOPICAL MULTIPLE CHOICE QUESTIONS s

Pro Trogressive waveg
Sound waves are in nature

(1) rse
(a) transve (b) transverse in solid

(e)/longltudmal in air (@) traneverss
i 1
2 Which of the following quality remains same when r:i;qmd
medium enters into another medjum ves traveling from one
frequency

b
(c) velocity gd; nWOa::length
3) Thewave which can propagate through vw -

atter waves
(a)m electromagnetic waves

(c) mechanical waves (d) all of the above
) The waves which require a medium for thejr propagation are called
:v))})atter waves (b) electromagnetic waves
echanical waves (d) complex waves
) Motion of electrons with high velocities behave like
(a‘)A matter waves (b) water waves
(c) light waves (d) electronic waves
6) Inthe figure below which of the figure best represent a transverse waves.
direction of
p;op;galiun t N
4 EAERES vibration of
particles
e )
particles ropagation of
(| e
v
W\ v (b) M
7 3
derCtlon Of partICIeS Propagation of waves
’ direction of
vibration of QU&'

/\/-\-._> particles

direction of waves

(c) (d) v
(7) The primary requirement for the gencratu;;{of a wave is the presence of

(a) receiver medium

(c) object (d) all of these
@) In longitudinal waves the particles of the medium vibrate

(a) Perpendicular to the direction of wave motion

along the direction of wave motion
(¢) opposite to the direction of wave motion
(d) any direction of wave motion
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ergy is transmitted in a . a5
®) 2()) t(;::nsgc);rse progressive waves Lb)'k““'f"(’)?ruy‘ :Ziw
(d) longitudinal progressive waves (d) nonc
(10) Waves transmit from one place to another s
(a) wavelength (h)/amp. , | o
Qi () l:mmzl);um are (lisplaccq in a direction,
(11)  Transverse waves are those in which particles of the I:;,cc(ndicu ar to direction of propagatjy,

EC) along to direction of propagation

(12)
(13)

(14)

(15)
(16)

k)

(18)

(a) parallel to direction of propagation \(B) pe (jon of propagation

(d) nonc 10 direc

Periodic Waves s
nd indirectly from It!

(b) wavelength
(d) nonc of these

The speed of periodic wave can be fou
(a) frequency

)bdothaand b

In wave pattern, all parts move with
(p)same speed

(c) different speed ;o
Which of the following waves have greater frchfnC) -

I 2/\ 4 \1/\ 2/\ 5

(b) double SPCCd
(d) half speed

@ * ®

=, A

2 &> 4

() * (d) all have same frequency
When wave passes from medium to another, deviate from it’s path is called
(a) reflection (b refraction
(¢) diffraction (d) transmission
thcn two identical waves are superposed, the. velocity of the resultant wave
(a) decreases (b) increases

ée)/rgmain unchanged
Consider the figure as shown below.
difference between points

54 5x

.(d) becomes zero :
What is the path difference and ph%

W25 | .
42 (b) 2,27
('C)/si.br ' B C
54
The ?)roduct fti (@ 7’47‘— A
ol time - .
(a) velocity me period ang frequency s
©2 b 1
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The portion of a wave below the meap lev‘:bi)s/ca lled es

19)
( ga)) :;(r;s; i trough

c ) anti-nod

: s, regular and rhyvthmic d; . S
(20) Co;eri:)lgil:: :Navges Yihmie dlsmrb?l:])ce lln ¢ medium is called
) - pulse
tationary waves
©S (d) complex waves

A wave shown in the figure reflects back
@1 air. What must be true for it? from the surface of water and remain in

trough crest
air i i
_ +— Doint of incidence
|~
water

(a) speed of wave increases and 0° phase difference is observed

. /4
(b) trough remains trough yet > phase difference is observed

%’ough is converted in crest with phase inversion of 180°

(d) all of these

The formation of compressions and rarefactions are in

(a) transverse wave ) longitudinal waves
(c¢) electromagnetic wave (d) none of these

(22)

Speed of Sound in Air
(23)  Which of the following is true?
(a) speed of sound in moisture is greater than in dry air

(b) speed of sound does not depend upon pressure
(eY'speed of sound varies directly with temperature and inversely with density

(d) all |
(24)  Expression for Newton’s speed of sound in fluids is

(m!_—_— E// (b) "z\/';i
/P ~ =

. dy ,— |-
() v=Ep @ ve o

(25)  The process followed by Newton for the determination of speed of sound in air is:
’ *(—b’fisothermal

(a) adiabatic .
(¢) isobaric : (d) isochoric . v
26)  When sound passes through air in the form of compressions
and rarefactions as shown in the figure then at point “B”

/11

;;})1},1 is not true?
density of air decreases yet speed remains same \
vibrating

(b) temperature decreases yet speed remains same |
(¢) pressure decreases, volume increases & temperature decreases

tuning fork

|

|

(d) none of these
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(27) The ey
Speed . . oSN
(a) liql:,id of sound higher in solids than |
both a (b) gases
(28) If V and il/n a0 i (d) none of these
'V 0 are velocities of sound in air at temperature T and To then
) - i JI % v,_ [T,
0 TO ) Vo T
.V
Q) =L v T,
Vi VT C) Ry
(29 The valueo o
(a)el‘;3a7lue of constant (y) for diatomic gas is:
: ' 1.40
c)1.2
(30) i: : 9 . (d) 1.90
'(,‘6[1, ace’s value for speed of sound in a gas at S.T.P
333 ms™! (b) 332 ms”’
; (¢) 280 ms™! (d) 300 ms™
(, 1)  The value of constant (y) for mono-atomic gas is.
(a) 1.40 (b) 1.28
' Ly 1%67 (d) 1.90
(32) A conical surface of concentrated sound energy sweeps over the ground as a super
sonic plane passes over head called
. () ultra sonic boom - (b) ultra violet boom
(¢) infrasonic boom \dJ Sonic boom
(33) At what temperature the velocity of sound in air is two times its velocity at 10°C
- (a) 859K (b) 10C°
@y1132K (d) 890 C°
(34) The experimental value of speed of sound in air at 0C° is
' (a) 333 ms™ (b) 340 ms™!
- (c) 330 ms™! Y332 ms’!
(35) Velocity of sound in vacuum at 0°C is
o (a) 340m/sec (b) 332 m/sec
(c) 280 m/sec d) zero
(36) Newton’s formula for the speed of sound in air
P P
@o/\ﬁ (b) |
P p
() \/——g @) 2L
P
(37 ;I:)]e] .1'23th of the speed of sound in hydrogenbto the speed of sound oxygen is
(c) 134 éd;/i’}
(38) é;‘gl()b()l‘;;l‘ze(;lol:)%lcy range for a normal human being is
(©) 100 20000Hz 5§ 20 to 20000 Hz
(d) 200 to 200000Hz
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, ced of sound at 1 atm pressure is 332
39 at same temperature is m/sec. the speed of sound at 2atm pressure

332m /sec
(©) 166m/sec g;; 264m/SCC
ay TSP of sound is independent of 3misec
isher
(a) mo it (b) emperatuy
¢) density e
pressure

For all gases

@) l
- f]—-—

(a) V, Vn 273 (l{)\vl = V,,\/T—I-

273

(C) v, = v,V 14273t (d) v, =V e 2_72
!

Newton proposed that the speed of sound in air is

(42) -
(a) 333ms (b1 280ms"
(c) 330ms” . (d) 332ms™
) The speed of sound is higher in solid than the gases due to high
me.eljalure (b) frequency .
¢lasticity (d) density
(44) :‘;?)”mall changes in temperature, the velocity of sound can be find by the relation
V(":V0+0-6]t (b) vi= v+ 0.061t
(d) vi=vo-0.061t

(C) Vi= Vo - O6]t

(45) If speed of source becomes greater than speed of sound then it produces

(b) silence zone

(a) Doppler’s effect
(eySonic boom (d) all
(46) One degree Celsius rise in temperature increases the speed of sound by
(a) 0.661ms’" (b) 1.62ms" '
(d) 1.67ms"'

(ﬁi% Ims™
Principle of Superposition

o identical waves of different amplitudes are shown in I /\
2cm I 3em

@7 Tw
the figure. What will be the ratio of their intensities?
(279:4 (b) 322
(¢) 5:1 (d) none of these
the super position of two ! o

(48) The resultant displacement of
which are

waves of amplitudes yi and yz same frequency

exactly in phase
(a) 0 »(457)’ |+ Y2
©yi-y2 (d) none of these
(49) If two waves having same frequency and traveling in the same direction, superpose
the phenomenon is known as (
(a) Beats (b‘ﬁmerference
(d) Diffraction

(c) Stationary waves
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(50) Two pulses iﬁ a str
) etched .
;2soar::heach other g Shovsyf:?f l\?v.hos7e centers are initially 8 cm apart are Moy
n e tot i1g2. 7. Th . f i
(a) zero PR energy of the pulses will bec speed of cach pulse is 2 ems'l, Afterg
by purely kinetic
((((;; purely potentia]
partly kinet; :
(51)  Two waves of ls(;izl;lcilpan.ly potential | T b
the same direction’s za(:llgjerem frequencies could traveling in
(a) Interference
¢) dispersion @) Beats
(d) Stationary waves
(52)  The path d; Interference
(a) A% :(g:if;’;’ ence for constructive interference of sound can be expressed as
2 \(b)'AS = m
E . -}\-
(¢) Cm+1))/2 (d) AS= ]+-rl]_—)—
(53)  Duri ' 2/ —
uring flcstructive interference of two waves of same amplitude, the CRO shows the
(a)/r’naXIrl?um displacement (b) double of original displacement
\(€) zero displacement (d) half of the original displacement..
(54) The series of path differences for two identical waves to go through interference is
A 32 52 ' -
(a) £—,+— +=— (b) 0,£4. 421,234, +44......
) 5 ,t A 224,134,
54
(¢) £ 3 ,i-73—/1, ...... (dyboth A and B
(55) When two waves of same frequency meet destructively then resultant displacement
displayed on C.R.O .
(a) zera (b) maximum
(¢) minimum (d) none
(56)  Which of the following property is followed by the superposition principle of the wave.
(a) simple multiplication Y(b) s5imple addition
(¢) simple division (d) none of these
57) The CROs a device to display the input signal into
‘ (a) pulses (by wave form
(c) data form (d) none of these
58) The condition for destructive interference has the path difference of
(a) AS=n A (b) AS=[%+I])\
' ‘ A
() AS = (2n+ 5 (d) AS = [,, +%]%
59) Whenever the path difference of two waves is an integral multiple of wavelengt!
then two waves are
(a) subtracted \({)7added up
(¢) multiplied (d) divided
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In interference, the points where the dis
(60 other’s effect, then Splacements of two waves cancel the each

(af path difference is an odd multiple of half of wqve
(b) path d.IfTCl'CﬂCC Is an even multiple of lmll(‘):;;\\?,,\’q‘c“glll
(c) path difference is an odd multiple of 5 “’8\'clcn;:/|';lcnglh

d) path difference is an even multiple of 5 wavelength
m@ Beats

pPhenomenon of beats is due to

(61)
(aynterference . .
(c) polarization 2;) diffraction
: T fraction
Which of the following is not ; - \re
(62) (a) interference & il “DPllcaho?l ())fbsupcrposition principle?
i )) beats
tionary waves
(c) stationary waves i none

0 tuning forks A and B giv
(63) Two give four beats / scc. If - i is
with wax then number of beats/scc one of thegmmiligafyh is loaded
b mimas
(c)r : ) . (d) may increase or decrease
(64) Ifatuning fork is loaded with some way, its frequency
(a) increases

(blecreases

(c) may increase or decrease depending upon frequency
(d) remains same
(65) Two waves of frequency fi and f (fi > f2) produces beats. The number of beats

produced per sec are
el - f (b) £+ f

1 i
c) — d) —
N 05
(66) Beats cannot be heard if the difference of frequencies is more than about
(a) 6 HZ Wy M0Hz
(¢c)4 Hz (d) 9 Hz

(67) Beats are produce when
(a) sound is heard after multiple reflections
Y interference of two sound waves of slightly different frequencies take place

(c) sound waves enter into a highly dispersive medium
(d) interference of two sound waves of the same frequency but different in amplitude take place

(68) ° The pitch of sound depends upon
Wamplitude

frequency
(d) intensity

(c) harmonics
(69) Two tuning forks of frequency 260 Hz and 257 Hz are sounded together the number
of beats per second is:
.(13/35 (b) 2
(¢) zero (d)4
(70)  Loudness of sound depends upon _
(a) frequency (b) pitch
-(—df amplitude (d) none
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Reflection of Waves i
(71)  The reflected wave hag the same frcquc\:lvcy and wavelength but its phase m,
change dcpcnding upon the
\((}a)) :ptccd 0(':\[:'(1\'0 (b) nature of wave
ature o oundary d) time period . .
(72)  When o transverse wave is reflected from(th)c I)oul:ldnry of denser medium it ung,,
80¢s a change of phase
(a) 0° (b) 90°
0
3 W iy spring o
R SKY Spring is a loose spring which has
(a) small initjal length
(©)-bvtha & b
(74) If transverse w
reflected by
(a) phase change of 360¢
(¢)Without change in phase
(75)  The maximum destructive interference happened whe

e 4 )4 '|

(b) 1elativety large cxrended Jength
> 1eSE

(d) none vf1hese 4 .

: : s inci « o rare medium, jg

ave traveling in a denser medium is incident O g

. ,":
(b) change ©! i 8

W)
(d) phasc change of 90
n waves are out of phase hy_

(a) 90 (180"
(c) 270" (d) 360°
(76)  When the wave comes across the boundary of two medium. ’
(a) total wave is reflected back (byn part of it is reflected back
(d) none of these

(c) total wave is transmitted
Topic 8.8 & 8.9: - _
Stationary Waves & Stationary Waves in a Stretched String

(77) Distance between two consecutive nodes is
(byn/2

(a) A/4
(c) X (d) 302

(78) A string stretched between two rigid supports is plucked 3 E
from £ then the number of loops formed are 3 E

J | +— e e e |

(a) | (by2 / !
(¢) 1.5 (d) no loop will be formed

(79) The fixed ends of vibrating string are called
4) nodes (b) antinodes
(c) overtone (d) none

(80)  Which of the following is the correct figure if a string stretched from both ends is

plucked at a distance of — ?

Y Y Y Y
(b)M/\/\ Y
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oduct of frequency and wavelength is equal to
peed of wave ; (b) time period (1)
(d) nonc of these

\

The

81

(c) force
62) The distance between two consecutive crests or troughs is called
( (a) Frequency (b)yWavelength
¢) time period . (d) amplitude
) When the antinodes are all at their extreme displacements, the cnergy stored is
(a) KE Q)P.E
(d) all of these

(©) thermal energy
A musician usc a guitar which can produce maximum fundamental frequency. Four

84 . .
A .) guitar are shown having same tension. Which be must select?

thickness 0.2cm

3 ‘/V thickness 0.2cm
] L

(a) iléi {,=2cm >IE (M. — =
thickuess 0,1em thickness 0.05cm
‘ ' —! | 4————————>
(c) 3"* €,=2cm E (d)i ,€4=lcm IE

The fundamental frequency of stationary wave in a stretched string is

85
) (a)/nlaximum frequency (b) minimum frequency
(c) average frequency (d) zero ~
86) The frequency of a string on a musical instrument can be changed by
(b) changing the amplitude

(a) changing the length
(c) changing the tension (deitheraorb

(87) The speed of the waves in the string is given by
) =

(a) v=\/E
g

F
© vog [P @ri- -

_than when it

m
(88) When the string vibrates in two loops, its frequency becomes
vibrates in one loop.
(a) half (‘Hﬂioub!e
(c¢) 4 times (d) remain same
(89) If the string vibrates in ‘n’ loops, the wavelength is given by
21
(a) ﬂ’n ='£ (b)/, R
nl n
(¢) 4,= Ll | (d) none of these
2n
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in a string the fundamental frequency is givenby\

(90) For ‘n’ number of loops

® =L wr
' 2n h= in”_
© fi=mn, ) =2
=2
o o S S
(1)  When t3hc string vibrates in three loops then the length */’ of the string is expressey "
(a) /: —i A |
y (b) /==

32 .

2
92 . : e
92) A standing-wave pattern is formed when the length of the string is an ey
multiple of X
(b) double wavelength

half wavelength

- (¢) quarter of wavelength
) If tension in a string is made four times then speed of wave becomes

¢ J double (b) four times
(¢) one times (d) none
(94) The energy remains standing in the medium. 4
(a’f between nodes (b) between antinodes
(c) between node and antinodes
(95)  Stationary waves are also known as
(a) micro waves (b) sound waves
(d) ultra sonics

(caﬁ;mding waves
When the string vibrate in one segment (loop) then length of string is
/\l

(96)
(‘m =—

(d) 1/4 of wavelength

(d) none of these

(a) /:/\

A
v /:__ d /:2/\\
(¢) . . (d)

Topic 8.10:
Stationary Waves in Air Column

In open pipe, harmonics generated are

»l
L |

97)
(a) even (b) odd
(eyboth even and odd (d) no
(98) Velocity of sound in air is 320 ms'. The resonant pipe
shown in Fig. 40 cannot vibrate with a sound of Im
frequency
(a) 80 Hz (b) 240 Hz
\(€) 320 Hz (d) 400 Hz
Y

The stationary longitudinal waves in a pipe closed at one
end, only harmonics are present. /
(a) even h) odd

(c¢) just multiple of 5 (d) all of these

(99)

Fig. 40
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/ . : \ Waves
n organ pipe with both ends

- open is shown jp the fi

(100) (undamental frequency is fi such thyg a candlc jg Bure. If its
one end then the frequency will € 1S brought near H _>§ ‘
(a) increase "y decrease

be effected
(C) Cal'ltd c ] d ) . (d) cant bC redi f
In fundamental mode of vibration of a closed cndpg SieC !
) pipe, the

(10! wavelength is
(a)l ' o candle
L
© 3 W

en one end of organ j ‘
(02) When onc end of organ is closed, then the Wave length of stati
harmonic in it is given by Bth of stationary y@vengf any

4/
faf N = ~ (b) An =31
/ /
(¢) \n= i d) vn=""
(103) The organ pipe which is open at both ends is K
‘ (a) weaker in harmonics richer in har ics
(¢) no harmonics produce (d) none Oflhcsgnomcu

o Doppler Effect
(104) ‘\ rocket is gomg away ff’om carth at a speed 0.26, where c=speed of light. If emits
signals 4x10" Hz. Which frequency will be observed by an observer on earth?

6
(¢) 3x10°Hz tdy 5k107Hz
(105) Sonar depends upon
" (a) interference (b) beats
(¢) resonance (d)-acoustical echo

(106) Stars moving towards earth shows
(@) Blue shift
~ (b) red shift
(¢) no shift
(d) may be *a’” may be *b” depending upon speed of stars
(107) A car is shown in the figure which is moving towards a high cliff. The car driver
sounds a horn of frequency f. The reflected sound heard by the driver has a
frequency 2f if v be the velocity of sound, then the velocity of the car, in the same

velocity units will be

\Y \Y
(a) 5 (b) 1

\% A%
(c) 5 (d) '\/—5

(d) may increase or decrease depending upon speed of listener

(108) Doppler’s effect can be used to calculate the
(a) speed of light " (b) speed of galaxy

NEY sheed af cannd (d\ cneed of electromagnetic waves
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(109) Sonar is useq to detect
(a) location of submarine (b) depth of sea
i) (¢) control a.nti-submarine weapons all of them
A car blowing a horn of frequency 350 Hz is moving norm
speed of 5 m/s. The beat frequency heard by a person stan
the wall is (speed of sound is air=350 m/s)
) bero (b) 3.5 Hz
(©) 5 Hz (d) 10 Hz
{111) Bats navigate and find food by
(a) ultrasonic echo localion
(¢) amplitude (d) refraction bjects under water by

(112) The sonar is a technique for detecting the presence 0f_°
(b) infrasoniC

(&) ultra sonijc
(d) echo

(¢) frequency .

o . b t t
(113) When an observer is moving away with the velocity to frorl:ht:z lfa?l gl::ilaf:i SOurg,
of sound of frequency ‘P the speed of sound in air is ’v’ then Quengy

‘f’ of sound is given by {
v—u,
'(—bﬁﬁ B _—"f

ally towards a wa| Wit
ding between the ¢, an\ ‘
q

. v+u,

(a) /h‘ = . 2 / v
, )
Y =
© fy=—"—/ @ fr=y, 7
(114) The speed of stars and galaxies can be calculated by o)
(a) Compton’s effect xgg;’?{o?pl?sf lsa:v
e eran -

(c) Pascal’s law motorcyclist. The police man sounds hjs

towards a stationary siren of frequency

(115) A police car moving at 22 ms’', chase a
if it is given that he does not observe

horn at 176 Hz, while both of them move
165 Hz. Calculate the speed of the motorcycle,

any b?ats' Police Car Motorcycle
—— 22 ms” L Stationary
Siren (165 Hz)
NG) o1
(a) 33 ms” (by22 ms
(c) zero (d) 11 ms’!

(116) Doppler effect is not applicable for

(a) microwaves
(c) electro magnetic waves

(b) ultra Sonics
(d)standing waves

When the observer and source move with same velocity along same direction then

117)
(a) relative velocity will be zero (b) no change in fr
ge 1n frequency
—(cJ both.a and b (d) none !
118) Wa;%?n the source moves away from the stationary observers then frequency will be
( ecrease (b) increase
(¢) remain same ’ (d) none
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| _ 8
ter
ap Waves

Gn/,

mmplanc move towards air port, then its fre .

(119) Jecreases | ~ Irequency received by radar
() in some by tcreases
(c) remain ; (d) become zero

0) gtars moving away from the earth show |
2 a .

(1 “ed shlf}l = (b) blue shift
(c) yellow shit’ - o (d) green shift

21) {n the blue shift, the spectrum is shifted towards

( (n) larger Wa\’(ilCl‘]%lh ¢bY shaller wave length
(c) Z€r0 WaVC]LPE‘ 1 . (d) nonc of these

a device which

(12 Radar is
p . : " . ‘
i l’g) transmll radlo wave (I)) receive radio waves

wmth aand b (d) none of these
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0}}5;,5,
Waves
MULlPLE CHOICE QUESTIONS
(From Past Papers 2012-2017
temperature at which the (Flem'wll S ) )
" :rhe velocity of sound in air is two time t vel 10°C
; ' s it ve t 10°
(&) 321K (b bR 201
(9’4132}( (d; i%;?ﬁ
onstructive interfere i
2 Forc nce path difference between two sound waves is _
DR 2012)
S =n A, + )\. (F
@) | (b) S = 2n+ 1)
A
=(2+—)n
(©)S=( l) Af'S = n)

The frequency for nth mode of vibrati .
@ open at both end is vibration for stationary longitudinal waves in pipe
(FDR 2012)

nv
® L7 ) £,=2
f _ 26 > nv
(C) " nv ) . \(,d) fn =%
4  The wave.s which propagate by the oscillation of material particles are known as
() Magnetic waves (b) Material wave (FDR 2013)
{ E.M_:Va\t’ﬁs r— . ' Mechanical w:ves
) ;1;; ‘5"1:’/[';‘{;; l SM;)-;)Z oW, u-ltrasomc waves Of(b) = ;'r(')eigllgncy are used(FDR 2013)
(c)9MHz—>90MHz ‘(d)/?.OMHz:ZOOMI-ZIz
(6)  Anorganpipels 5 m long, with one end closed its fundamental frequency will be .
01
8))}6-6 Hz (b) 20 Hz (FDR 2013)
18.Hz. (d) 60 Hz
7 If a pipe is closed at one end and open at the other, the fundamental note produced
by it 1s (FDR 2014)
v v
a) fi=— s
@) / 4] Ak 21
(¢ f = —21 (d) None of these
v
8)  When two notes of frequencies ‘fi’ and ‘4’ are sounded together, beats are
produced. If fi > f2, what will be the period of beats? (FDR 2016)
] 1
(3 \ by~
St/ h-1
© fi+/, d fi-/;
s. The wavelength of the sound wave is
(FDR 2016)

)) A stationary sound wave has series of node
‘A’. What is the distance between first and fifth node?

(a) 37'1 ‘({)27»
(c) & (d) %
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W ‘ w
(FromT QUESTIONS ‘

CXthooK Fxepp:
. -Xereis
tures do longitudinal wyyeg hay ©)

ea in ¢
g.1. }‘}I,:?;to;mm" t'c';lturcs of ll'fll)S\’L‘I‘Sc and lon;i:::d(i::;l::,:'\:c‘:i'th lr;.l}svcrse waves?
Ans: They produce dnsturhm?cc In the medium through whicp, tl;cdrc us‘tollows,
*  Both transport enerey from one place 10 another but pey mal)tlc‘:ass'
: Both ar¢ m;ch:un al \\lt‘lvas e '
1 have frequency "I, wavelength” 2 and specd- v
: ll:g:lll have zlmmillldc @ speediv=f1.
§.2. The five P(‘)SSII)IC W a.vcforms.orl)t:?u.lcd, when the output from a mje ¢
¢ into the Y-input of cathode ray oscilloscope, with the time bag : rophonc is fed
§.23. Theses waveforms are obtained undey the same adjusn‘n‘cc ‘:n, are shown in fig
oscilloscope controls. Indicate the waveform At ofthe cathode Ny
(a) Which trace represents the loudest note?
(b) Which trace represents the highest frequency?
PWDPD
Y
A 8 c \o =
Ans: (a) As the loudness depends upon the amplitude, Therefore, trace D represents the
loudest note.
(b) As the frequency is defined as the number of waves crossing a point per second.
Therefore, the trace B represents the highest frequency. L,
8.3. Itis possible for two identical waves traveling in the same direction along a string to
give risc to a stationary wave?
Ans: No, it is not possible for two identical waves traveling in the same direction along a string
to give rise to stationary waves. As production of stationary waves requires two identical
waves traveling along a straight line in opposite direction.
84. A wave is produced along a stretched string but some of its particles permanently
show zero displacement. What type of wave is it? _
Ans:  We know that in stationary waves, nodes and antinodes are formed. Nodes are the points
at which the amplitude of the particles is zero. Therefore, a wave produced along a
stretched string in which some of its particles permanently show zero displacement is a
stationary wave.
8.5. Explain the terms crest, trough, node and anti-node.
Ans:  Crest: |
“The portion of the wave above the equilibrium position in case of transverse waves is
called a crest.”
Trough: ,
“The portion of the wave below the equilibrium position in case of transverse waves is
called a trough,” | |
Node: '
“The poj ' i i e of stationary wave is called a node.”
° point having zero displacement in case of sta ] ,
f} nti-node: - is called an anti-node.”
The point having maximum displacement in case of stationary waves Is called an '
—
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Chapter— 8 Wave' T

: - i es?
Why does sound travel faster in solids than In gas . the squ
The velocity of sound in a medium is directly proportional to AUATe oot o t

elasticity of the medium.
As by formula:

=—\/—E-:>Voc\/'ﬁ_‘

Jp
| . Therefore
Since, the elasticity of solids is very larger than that of gases. T Séund travg,

8.6.
Ans:

. faster in solids than in gases.
8.7.  How are beats useful in tuning musical instrumentS?' ¢ with soffNh

Ans:  To tune a musical instrument, we compare the note of the m.strumen V\;lﬁ Other note (¢

known frequency. We have to avoid beats are equal to the difference 0 dc?qu:nCIeS, therefy,

we can use knowledge of beats in tuning musical instruments by adjusting  the desireg

frequency by tightening or loosening the string until no beats are heard. e f
8.8.  When two notes of frequencies fi and f; are sounded together, beats are formeg, |;

fi > f2, what will be the frequency of beats? 1
1 —(f - .
@) fi+ B S(f+f) @ fS @ 3(=4)

Ans:  As the number of beats produced per second is equal to the difference of the frequencieg
of the two waves. Therefore, the correct answer is f7 — /2.

8.9.  As a result of a distant explosion, an observer senses a ground tremor and the

~ hears the explosion. Explain the time difference.

Ans: In case of distant explosion, sound reaches the-observer by air as well as by ground. As,
speed of sound is greater in solids than in gases. Therefore, the observer senses ground
tremor first and then hears the explosion.

Sound through air
AR NRERNERRRERRE R
—0— —@—
i
o Sound through earth

8.10. Explain why sound travels faster in warm air than in cold air.

Ans: The velocity otj sound in a medium is inversely proportional to the square root of density
of the medium i.e. 4

Jp
-As the c.iensny.of warm- air 1s lesser than that of cold air. Therefore, sound travels faster it
;warm air then in cold air.

8.11. -How should a sound source move with respect t '

0 ne
of its sound does not change? p an observer so that the frequent

Ans: If source of sound moves in a ¢jrey . _

lar path with observer, at the centre of the circul¥

path, then the distance between the observer
: and the foré
the frequency of sound with Iespect to obseryer remainS: zrce i change. TheF
ame.
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(6)

8)
@)

| paPter —
%’ SHORT QUESTloNS Waves

(From past papers 20122017
(Federal Board) )

Jow are beats useful in tuning musical instrumengo
| (FDR 2012)

How should a sound source move with respect to an obsery

sound does not change?

¢r so that the frequency of its
(FDR 2012)
Wwrite an expression for harmonics are integral multiple of fundamental note, stationary
waves? (FDR 2013)
what is Laplace correction? (FDR 2014)

what do “RADAR” and “SONAR” stand for? Which has larger wavelength sound or

light? (FDR 2015)
A closed organ pipe has a length of 0.25 m. Determine the frequencies of the
fundamental and first two harmonic (speed of sound in air = 340ms™") (FDR 2015)

An organ pipe has a length 6f 50 ¢m. Find the frequency of its fundamental note. When 1t

(b) closed at one end (speed of sound = 350ms™') (FDR 2016)

is (a) open at both ends
| (FDR 2016)

Why does sound travel faster in solids than the gases? Explain.

meter, determine the frequencies of the fundamental and first two

A pipe has length one

-1
harmonics: (speed of sound = 350ms™)

n at its both ends

a. If the pipe is ope (FDR 2017)
b. If the pipé is closed at its both ends. | (ﬁbR 2017)
C »ljcations.
(0) Define Doppler’s Effect. And also write 1t few application :
/
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