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A h1 aGition of a wave below the mean level is called.

TOPIC WISE MULTIPLE CHOICE QUESTIONS

8.2 PERIODIC WAVES

The speed of periodic wave can be founcii directhy from.its, .

(a) frequency
(c) bothaand b

is
() 39 m
1. m

The distance between two consecutive troughs is called

(a) displacement

(c) wave length

The example of mechanical waves is
(a) water waves

(c) infra-red waves

Longitudinal waves are also known as:

(a) Stationary waves

(c) Compressional waves

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

(c) different speed

The crest moves one wavelength in
(a) one period of oscillation

(c) three period of oscillation

If 30 v d\,es per.se wld pags mrom h'a mcd 1m & speed of 30 ms™

- (i) wavelerigta |
(0\ Qloials OF these'-
! the wave-length
LHR-2018 (G-I1)
(b) 15m
(d) 900 m
DGK-2018 (G-I)
(b) amplitude
(d) wave front

MTN-2018 (G-11)
(b) radio waves
(d) ultra-voilet waves

(GRW 2015)

(b) Transverse waves
(d) Electromagnetic waves

(b) double speed
(d) half speed

(b) two period of oscillation
(d) half period of oscillation

When wave passes from medium to another, deviate from it’s path is called

(@) reflection
(c) diffraction

(b) refraction
(d) transmission

When two identical waves are superposed, the velocity of the resultant wave

(a) decreases
(c) remain unchanged

(b) increases
(d) becomes ze0 <

|4, -

The linear distance between two rearest oomh of a\rhegiiym v bra mg .ﬂannwe s

(a) path difference e
(c) wavelepgth \

The pinguctioi ume perlud a“azﬁr\eqL e.‘r‘ 15~

(a) veloit; /\

(a) crest
(c) node

(t)tlme.pe\raod VA
{d) regl'ar‘.“y

(b)1
(d) Acceleration

(b) trough
(d) anti-node
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(20)

(21)

(22)

(23)

(24)

Continuous, regular and rhythmic disturbance in a medium is called

(a) periodic waves
(c) stationary waves

What kind of waves can be setup in Ilquads7

(a) transverse waves
(c) bothaand b

(b) pulse
(d) complex waves—, |

* (b, lengitudinal aves
(d) matter waves -

The foiTaation of-carnprassicins and lore.ar‘tl nsare in

(a) tranzvaiselvrave
(c) electroinagnetic v; rave

E‘ﬁ"?wlﬁ’iM

i/ne-speed of sound depends upon
(a) compressibility of fluids

(c) bothaand b

Speed of sound at 0°C, in air is:
(a)332ms*

(c) 1400 ms*

" (b) longitudinal waves
(d) none of these

(b) Inertia of fluids
(d) none
LHR-2019 (G-1)
(b) 280 ms™*
(d) 5500 ms*

If the pressure of the gas is doubled, then the speed of sound:

(a) is also doubled
(c) is not affected

Speed of sound in aluminum at 20°C is:

(a) 3600 m/s

(c) 5130 m/s

The velocity of sound is greatest in:
(a) steel

(c) iron

The velocity of sound in vacuum is:

GRW-2016 (G-1),LHR-2017 (G-1)
(b) becomes half
(d) becomes zero
LHR-2016 (G-I1)
(b) 5100 m/s
(d) 5500 m/s
LHR-2016 (G-11)
(b) air
(d) water

SGD-2016 (G-I1), FSD-2017, FSD-2019 (G-1) LHR-2016 (G-I1)

(a) zero

(c) 280 m/s

Speed of sound in copper is:

(a) 3800ms*

(c) 3500ms™*

The value of "»" for polyatomic gas is:
(a) 1.40

(c) 1.67 \ =

(b) 332 m/s
(d) 330 m/s

RWP-2016 (G-I)
(b) 3600ms*
(d) 3400ms™ =
L IATRE2018 (1D

'_(cJ)119 an

If speed of spund in air at agi ven' DIeEsre is| “V” znd Gow if pr essure is doubled

then ri2 f-:peef‘ mlrtx

(g) 2V By Ly

AN
Newton calculated speed of sound in air using the process:

(a) Adiabatic
(c) Isochoric

MTN-2019 (G-1)
(b) %

(d) 4v

BWP-2019 (G-11)
(b) Isobaric

(d) Isothermal
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(26)

(27)

28) J

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(58]
R,

is correct: MTN-2018 (G-I)
V —

(a) = =Po (b)ﬁ:& e
VO t . ) .pn W | | »

(€) L= /& - () l}?g-
Vo pp B J VO V p

Expressipn for Newien’sisneed ‘of sound in14ids is

(ah:[;j{l_ AT (b)v:\/g
n=qE @- [T

The process followed by Newton for the determination of speed of sound in air is:

(a) adiabatic (b) isothermal
(c) isobaric (d) isochoric
The speed of sound in air at S.T.P

(a)332ms™ (b) 280 ms™
(c)333ms* (d) 330 ms™*
The speed of sound higher in solids than

(a) liquid (b) gases

(c) both aand b (d) none of these

If V,and Vo are velocities of sound in air at temperature T and T, then

V., |T Vv, _ [T,
(@) v, \/; (b) v. \/:
() Vo [T (d) Vi To
Vv, \T, vV, T
The value of constant (y) for diatomic gas is:
(a) 1.87 (b) 1.40
(c)1.29 (d)1.90
Lap lace’s value for speed of sound in agas at S.T.P
(a) 333 ms™ (b)332ms™*
(c) 280 ms* (d) 300 ms™* N .
The value of constant (y) for mono-atomic.gas is. Y N R TR, e
(a) 1.40 ~ Vw2 O N WY T
(c) 1.67 o =/ (A)190, Y )

A conical surface of concen rat« d sulnd enerwy ::iwpnpo over the ground as a super
sonic plé}."iﬁ [285588 0’\/’.‘1’ h'=.1d f‘ari@\ A

(a) ultré sqnicboc \ VoA (b) ultra violet boom
() b fra'70n_| boorn | (d) sonic boom
I"-_ NG Rt e ature the velocity of sound in air is two times its velocity at 10°C
&) 859K (b) 10C°
(c) 1132K (d) 890 C°
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(37)  The Laplace correction in the expression for the velocity of sound is needed because sound waves

(a) are longitudinal (b) propagate adiabaticallv .-
(c) propagate isothermally (d) are of long way&ien jth*
(38) Velocity of sound in vacuum | i \ N [
(a) 340m/sec \ o~ (B,382\m)sec)
(c) 280 m/sec (d) zeen’
(39)  Velocityai sound isreaxinsm'ont, | 1\ '
(@) Ahgtdiy day L L Vs T (b) Hot humid day
(c) A copl'day! | | - (d) A cool humid day
(40377 he ratip ctithe speed of sound in hydrogen to the speed of sound oxygen is
[ rc) L2 (b) 2:1
(c)1:4 (d)4:1
(41) Audible frequency range for a normal human being is
(a) 200 to 2000Hz (b) 20 to 20000 Hz
(c) 10 to 20000Hz (d) 200 to 200000Hz

(42) Speed of sound at 1 atm pressure is 332m/sec. the speed of sound at 2 atm pressure
at same temperature is

(@) 332m /sec (b) 664m/sec

(c) 166m/sec (d) 83m/sec
(43) The speed of sound is independent of

(a) moister (b) temperature

(c) density (d) pressure

(44) For all gases

; t / t
=V [1-— b) v, =v_ 1+ —
@) v =V, 273 (B) Ve =Y +273

(C) v, =V, +1+273t (d) v, =v ,/1+¥
(45) Newton proposed that the speed of sound in air is
(a) 333ms™* (b) 280ms™*
(c) 330ms™ (d) 332ms™
(46) ThO00000e speed of sound is higher in solid than the gases due to high
(a) temperature (b) frequency
(c) elasticity (d) density .
(47)  For small changes in temperature the velazity of sounacan L)e ﬂ-nd by *He rc' i
@ wvi= vo+061t ™ N aTEAE GO)lL \
(€) Vi =V, - 0.61t \ ~ (D= o -10.061E
48) If speed 01c 3purce becomes greaies than speej of sSeuhd then it groduces
() Doppiersefiset * — |\ \ | __{bY silence zone
(c) sonit kcora | Vo LY ) et (d) all
(49) Qne-degres C! \i iusrice &t temperature increases the speed of sound by
? AN )6ﬁlm"1- - (b) 1.62ms™*
S )R 6ims* (d) 1.67ms™
“50)°  The speed of sound in hydrogen at STP
(a) 258 ms (b) 1286 ms !
(c)332ms™ (d)315ms™*
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(51)

According to Laplace sound travels in air under
(a) isothermal condition (b) adiabatic conditions

C) isobaric conditions (d) isochoric conditions |*
8.6 BEATS ) - \ WN [ (¢

(52)

(53)

ind) |

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

Phenomenon of beats is diie to

(a) interference () diffracdon

(c) polarizetipn YAV |\ Ad) refraction

Tuningfrk i a saUIce ot I R (GRW 2015), GRW-2019 (G-11)
(@) enerqy AL WA (b) heat

(& Tiyhtt 04 \ (d) sound

1 n¢ lauaer' tne sound, the greater will be its: GRW-2019 (G-1)
{a) wavelength (b) amplitude

(c) speed (d) frequency

Beats can not be recognized if difference of frequencies of two sounds is:
SWL-2017, LHR-2017 (G-11)

(@) less than 10 Hz (b) more than 10 Hz

(c) less than 5 Hz (d) less than 7 Hz

On loading the prong of tuning fork with wax, the frequency of sound: RWP-2019 (G-I)
(a) increases (b) decreases

(c) remains same (d) periodic increase and decrease
The basic principle of beats is: DGK-2018 (G-11)
(a) interference (b) diffraction

(c) polarization (d) superposition

Which of the following is not an application of superposition principle?

(a) interference (b) beats

(c) stationary waves (d) none

Two tuning forks A and B give four beats / sec. If one of the tuning fork is loaded
with wax then number of beats/sec

(a) increases (b) decreases
(c) remains same (d) may increase or decrease
If a tuning fork is loaded with some wax, its frequency
(a) increases (b) decreases

(c) may increase or decrease depending upon frequency
(d) remains same -1t
Two waves of frequency f; and f, (f; > fg) produces beats Thc nlmb‘r rT utcts'

produced per sec are . YN

(a)fl—fz _ ) (3 i +f2 BARRN A
CRI A A0 (O
f, ~ | ’ } ! -
Beats = rotLe |eard f1h° d?‘f\%r‘te oi frequenues is more than about
(@6 HL \h o (b) 10Hz
- © B Hz, VAW (d)9 Hz

Beast Gle produce when

@) sound is heard after multiple reflections

(b) 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
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(64) The pitch of sound depends upon
(a) frequency (b) amplitude
(c) harmonics (d) intensity ™

(65) Two tuning forks of frequency 260 Hz and 257 Hz-are seuriged: oqethP' thie ww..uber
of beats per second is: \

@3 ietdat
(c) zerc- - . L eAdp s
(66) Loudness - bf séund depﬁn'i s Upon®. '
(a) frequency |\ | (b) pitch
amltuh ' d) none
[}1';“ ‘*,1 ADPTSNARY WAVES & STATIONARY WAVES IN A STRETCHED STRIN
(7)) The distance between 1* node and 4™ antinode is: FSD 2017
7 A
a) —A b) 5—
@5 (b) 57
A A
c) 13— d) 11=
(¢) 137 (d) 117,

(68) If a stretched-string is 4m and it has 4 loops of stationary waves, then wave length is
LHR-2018 (G-1)

(@) 1Im (b) 2m
(c) 3m (d) 4m

(69) A stationary wave is established in a string which vibrates in four segments at a
frequency of 120 Hz. Its fundamental frequency is: LHR-2017 (G-I)
(@) 15 Hz (b) 30 Hz
(c) 60 Hz (d) 480 Hz

(70)  If a string vibrates in “n” loops, the wavelength of stationary wave will be:
FSD 2019 (G-I)

20 ne
(@ — (b) —
n 2
2n 1
c) — d) —
(©) ; (d) o
(71) If a stationary wave is established along a stretched string of length ¢ and it .
vibrates in one loop, the wave length is equal to: MTN-2219 (G-11) =
14 — =2\ |
a € (b - o ™ | -I =
( ) .-.. ) ! )? i . ) " '._ r N
(c) Voo Ak

(72) In the ;tn e,tcnerl sir m]ﬂ it >peed the W fave 19.'>JI0UDIé'd, the tension will be
DGK-2018 (G-I)

@2 |\ ) (B (b) 4
NN (d)6
POER | W henta transverse wave is incident on rarer medium from a denser medium, the
“.) " phase change will be: LHR-2017 (G-11)
(a) 90° (b) 60°
(c) 180° (d)0°
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(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

A string stretched between two rigid supports is plucked from one quarter then the
number of loops formed are -

(a) one (b) two —n
(c) three i L) four T Y
The fixed ends of vibrating string.are caied, | !
(a) nodes j (b) anéioars
(c) overture VYA s Y none
The fuiia! al errta. frequency cf stasaniary wave is
\ v
J f ®y =1
F 1

( ) f 2| (d) f= o
The product of frequency and wavelength is equal to.
(a) speed of wave (b) time period (T)
(c) force (d) none of these
The distance between two consecutive crests or troughs is called
(a) frequency (b) wavelength
(c) time period (d) amplitude
When the antinodes are all at their extreme displacements, the energy stored is
(@ KE (b) P.E
(c) thermal energy (d) all of these
The distance between the node and anti node is

A A
(@) 5 (b) 1
(©) 2 @4
The fundamental frequency of stationary wave in a stretched string is
(a) maximum frequency (b) minimum frequency
(c) average frequency (d) zero
The frequency of a string on a musical instrument can be changed by
(a) changing the length (b) changing the amp||tun|n '
(c) changing the tension (d) elther aork b [ | -~ -
The speed of the waves in the string is gwen by T AL () S L

(a) V=\F .. - - (b\v_» i,; .

) Whew tr e lru g, wbrates in two loops, its frequency becomes than when it
v ibrates in one loop.
(a) half (b) double
(c) 4 times (d) remain same

136



Chapter— 8 Waves

(85)

(86)

(88)

(89)

(90)

(91)

For ‘n’ number of loops in a string the fundamental frequency is given by

f f -
@ =2 ®) fi="r [
(©) f,=nf, S AN G L

When the string vibrates in thyee l( OL$ then, the leng‘h ‘i~of the St mg is expressed as

(a)I— - | AR (b)l——

3\ ' \ Zk
(p) I_—)‘_ : (d)1=—
A standlng wave pattern is formed when the Iength of the string is an integral
multiple of
(a) half wavelength (b) double wavelength
(c) quarter of wavelength (d) 1/4 of wavelength
If tension in a string is made four times then speed of wave becomes
(a) double (b) four times
(c) one times (d) none
The energy remains standing in the medium.
(a) between nodes (b) between antinodes
(c) between node and antinodes (d) none of these
Stationary waves are also known as
(a) micro waves (b) sound waves
(c) standing waves (d) ultra sonics
When the string vibrate in one segment (loop) then length of string is
@ 1= ) 1=2

2

(c)lz% (d) 1=21

8.10 STATIONARY WAVES IN AIR COLUMN

(92)

(93)

In open pipe, harmonics generated are

(a) even (b) odd
(c) both a even and odd (d) no
When one end of organ pipe is closed then frequency of statlonar, «a"os of afiy'| |
harmonlc in it is given by - T NH P 4f‘18 ((‘ o=
- o '
' A 4 t.\'_ f :__“_-. \
c) f ___.-_.._. " T 1 '-_-_. { "._ \ (d\ f . |w
( ) n g T g ™ \ 4£
If the o'rgan pipe is plqsbq';-a* one end, the frequency of fundamental harmonic is:
A BIEL ™ R (RWP 2015)
WY - v
(), =— b) f,=—
)=, (b) fi=
4 2l
(© f,=— @ f,==
v v
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(95)

(96)

(97)

©8)

(99)

(100)

(101)

The wave length of fundamental note in one end closed pipe in terms of leOngth “1”

of pipe is ., SWL=2GT8" | [
(a) 4¢ (b) 2€ e =2

© ¢ 5 e\ &

In resonance tube, which o’r th: *cllwurg« is nr‘rnd at andrrendl

(a) node- YA i A b)) antiiodes

(c) neitker a rigr b~ | . ~ ~(d) eitheraor b

The statipnary mngmdnaI waves in a pipe closed at one end, only
karnjonics,e re presesit.

fed.evar - (b) odd
\v) just multiple of 5 (d) all of these
In stationary longitudinal waves the air vibrations are longitudinal along the
(a) diameter of the pipe (b) length of pipe
(c) radius of pipe (d) none of these
In fundamental mode of vibration of a closed end pipe, the wavelength is
@1 (b) 21
I
(©) 5 (d) 4l

When one end of organ is closed, then the wave length of stationary wave of any
harmonic in it is given by

@ an=2 (b) an =0
n I
(©) An=—. (d) an =2
4an 41
The organ pipe which is open at both ends is
(a) weaker in harmonics (b) richer in harmonics
(c) no harmonics produce (d) none of these

ANSWER KEYS
(Topic Wise Multiple Choice Questions)

et
.-'IJ.
g

O O'UU.l
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8.3.

Ans:

8.6.

. . J |. iﬁ.r:'s;:

8.7.

8.10.

Ans:

SHORT QUESTIONS
(From Textbook Exercise) -
It is possible for two identical waves travelmg in the same. c',,u«“oq glohglas! ”n, "

give rise to a stationary wave? -

BWP-15(G-1), FSD-15(G-1), RWP-1545-1), SCD-6 (G5 FST| 17, LARILT (G-1) GRWA18, GRVs- 19 (G-11), BWP-19
(G-1)

No, it is npt-possible fartwo identical vaves trevaling.ir wie same difection along a string
to givit rise io-staticnary vyaves,“hecalze_picauction of stationary waves requires two
identicél viigvesitraveliag alpnaa strarght line in opposite direction.

Why does'shunil trevel vaster in solids than in gases?

TN -L5(G )G, DGK-15(G-1), GRW-15(G-I), MTN-16 (G-II), DGK-16 (G-1), BWP-16 (G-I), LHR-16 (G-I), SWL-
17, BY/PI1) (G-1) & (G-11), FSD-18, DGK-18 (G-11), GRW-18, RWP-19 (G-1), GRW-19 (G-I), MTN-19 (G-1)

The velocity of sound in a medium is directly proportional to the square root of the
elasticity of the medium.
As by formula:

V = % or Vo \jE

yoj
Since, the elasticity of solids is larger than that of gases, therefore sound travOels faster in
solids than in gases.
How are beats useful in tuning musical instrument?
SGD-15(G-l) & (G-11), BWP-15 (G-1), MTN-15(G-11), SWL-16, DGK-16 (G-)&(G-11), GRW-16 (G-I), LHR-16 (G-11), LHR-18
(G-11), LHR-18 (G-11), SGD-18 (G-1), FSD-19 (G-1), LHR-19 (G-11), MTN-19 (G-I)
Ans: To tune a musical instrument, we compare the note of the instrument with some other
note of known frequency. We know that beats are equal to the difference of frequencies,
therefore we can use knowledge of beats in tuning musical instruments by adjusting the desired
frequency by tightening or loosening the string until no beats are heard.

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

SGD-15(G-11), LHR-15(G-1), MTN-16 (G-I), DGK-16 (G-l1), SGD-16 (G-I), GRW-16 (G-I), LHR-16 (G-1I), DGK-18 (G-1),
GRW-19 (G-11), BWP-19 (G-1)

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

Vo -

I
As the density of warm air is lesser than that of cold air, therefore, sound travels faster in
warm air then in cold air. More over velocity of sound increases with temoerature henca
in warm air the sound travels faster. I -
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TOPIC WISE SHORT QUESTIONS

8.2 PERIODIC WAVES [
1) A wave has speed 400 m / sec. Find wavelerigth of awave it frec tensy 'si2 ke Iz
Ans: v=400m/s - \ \

A=2? ,
f=2kHy = 2x207RE
v=~fal
A
= 4003 =0.2m
2x10

8.3 SPEED OF SOUND IN AIR

2 Does the speed of sound according to Newton’s formula differs from eOxperimental
value?

Ans: Yes according to Newton’s formula the speed of sound comes out to be 280 m/s. But its
experimental value is 332 m/s (about 16% error).

3) What is the velocity of sound in vacuum?

Ans: Sound waves are mechanical waves and it cannot travel or propagate without medium.
Because mechanical waves produced due to oscillation of particles of medium. In
vacuum due to absence of medium velocity of sound is zero.

4) How the speed of sound is effected by temperatures? LHR-2019 (G-1I)

Ans: Laplace was the first man who provided evidence of effect of temperature on the speed of
sound. According to him speed of sound increases by 0.61 ms™ for every 1°C rise in
temperature. If speed of sound v, at S.T.P (i.e; at 0°C) is 332ms™ then the new speed v; at
some temperature t is determined by
v, =V, +0.61t

v, =332+0.61t [- v, =332ms™ |
(5)  The speed of sound in air at 0°C is 332 ms™. Find its speed at 20°°C.

Ans: The speed of sound varies directly proportional to temperature and =1 oe measpire y hy‘- W

using the following equation. — P N N
v, =V, +0.61t _ Biw' LR
=332+ 0.61 (20) A AR A PIE
= 344 st Y _,x VAN~
(6) erte the{ 7rmu| a 0| saeed of sound at 0°C
Ans:_ |- “tv)—spwd hk sousd at 0°C
| 4y Ssgeed of sound at t°C
tnen the relation between them can be written as
v, =V, +0.61t
v, =V, —0.61t
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@) Explain effect of pressure and density on speed of sound through air or gas.

Ans: Effect of pressure: : -
Since density is proportional to the pressure, the speed of s »und is nn* affect. =d hy &
variation in the pressure of the gas.~ '

Effect of density: ; |
At the same temperature arid pras&,u e | ur lhe goS\eb navirig the samic value of v, the
speed Lv / F-J siinversely propoitienal to the square root of their densities. Thus the
AYA
gpaeq of ) Jadlin hydrogen is four times its speed in oxygen as density of oxygen is 16
_ fi e thaear nydrogen.
J . {8,‘ *What are the factors on which speed of sound in air depends? LHR-2017 (G-1)

Ans:  Following are the factors on which speed of sound depends:

Q) Density
At the same temperature and pressure for the gasses having the same value of vy, the
speed (v = \/EJ is inversely proportional to the square root of their densities.

o

(i)  Temperature
When a gas is heated at constant pressure, its volume is increased and hence it density is
decreased. The speed of sound varies with temperature by that relation.

V oC ﬁ
9) Find the temperature of air, if the velocity of sound is 340 ms™ at that temperature.
0 SGD-2016 (G-II)
Ans: V=332 ms™ Vi = 340 ms™ t="?
vt Vo+0.61t
_V,—-Vv, 340-332 8
0.61 061 061
t=13.1°C

(10)  What do you understand by forced vibrations of pressure on the speed of sound in
gas? DGK-2014

Ans: Since density is proportional to the pressure, the speed of sound is not affected by a
variation in the pressure of the gas.

8.6 BEATS

(11) What it becomes difficult to recognize the beats? / \

Ans:  Number of beats per second is equal to difference between-the Trac uenc-cs 01: the *nr‘.m-a:
forks. When the difference betweenr-the frequanr:tes ofl 1he w 10 swrrdr i r..o..m ‘fvan 10Hz
then it becomes difficult t¢Tecognize the-deats, | VL

(12)  What are the uses of beat;?! [/

Uses i eat! arafoliowing: \m VS

Ans: (i) Thesg atle L5°d td tung music -4l.instraments, such as piano or violin:
(ii) Reats are u»od o) fmd wiiKnown frequency of tuning fork.

(1357, __anne Eleatt ara-Beat Frequency. MTN-2015
B EATS

NN

When two sound waves of slightly difference frequencies and travelling in the same
direction are superimposed with each other then fluctuating sound is heard called beats.

141



Chapter— 8 Waves

Beat Frequency
Number of beats per second is equal to difference between the frequen"- s ofthe tuntg :
forks. Beats frequency is given by - : "
n=+f —f,

8.8 STATIONARY{WAVES! .

(14) How tr = ‘< EéncR.E alte maths n =ut|0nary waves?

Ans:  When anti-nofles \aie ‘'al*—their extreme displacements, the energy stored in wholly

netential  \Ylien they are simultaneously passing through their equilibrium position, the

e'nergy is wholly Kinetic.

(15) Write characteristics of stationary waves?

o~ . . . A
Ans: (i) Distance between two consecutive nodes or anti nodes is equal toE.

N . )
(i1) Distance between node and next anti node is "

(iii) In stationary waves, Nodes always remain at rest, so energy cannot flow past through nodes
(iv) Amplitude is maximum at antinodes and minimum at nodes.
(v) Points of constructive interference are called antinodes while points of destructive
interference are called nodes.
(16) What is meant by harmonic series?
Ans: The frequency of stationary waves setup on strings will be
f, =nf;
n=123,..

The stationary waves in any medium have discrete set of frequencies f;, 2f;, ... nf;. This

is known as harmonic series. The fundamental frequency f; correspn..w_to th" firzis g L)

harmonic, then f, = 2f, corresponds to the second harmonic-&a oen | _
(17)  What happens to the frequency ind wa\nlengtn uf r e vcve? '\/h n'e strmg f|xed at
its ends, V|brates in more thar 0 1=Impr ) |
Ans:  When thc> strlhmv|br=te< in' _merel and mr'ef Ioops its frequency increases and the
wavelel gt1 ces canetpcrdng shorter. However the product of frequency and
_\vo\elenutr I5 lways ‘the speed of waves.

ININANAS v=f2
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8.10 STARIONARY WAVES IN AIR COLUMNS

(18)

Ans:

(19)

Ans:

(20)

Ans:

(21)

Ans:

In which type of an organ pipe, the fundamental frequency is doub!ed-then that %

other type? . ™

In case of open organ pipe fundamental frefjuzncy is-giveri by
% . — .

fopen =5, ] I
20 j s

In caseTi slcsed evgan pipe fronone erd tie-funaamental frequency is given by
AR

closed — 47 _:'. E[ Q_E J
N jy=
fopen = 2><fclosed

Therefore, in open organ pipe fundamental frequency is double as compared to closed
organ pipe.
What kind of the waves are there within an organ pipe and in a stretched string.
The kind of waves within an organ pipe are the longitudinal stationary waves and within
a stretched string, the transverse stationary waves are produced.
Why are both odd and even harmonics produced in an open pipe?
When the pipe is open, antinodes are produced at both ends of pipe. This is due to this
reason that all the harmonics are produced in an open pipe.
Which is richer in harmonics, and why:
(a) An open organ pipe. (b) A closed organ pipe. LHR-2017 (G-1)
In case of open organ pipe the frequencies is given by

f. =nf,

n=123,..
In case of closed organ pipe the frequencies is given by

f, =nf,

n=135,..
In case of closed organ pipe even frequencies are missing and only odd frequencies are
present. So, therefore open organ pipe richer in harmonics.
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