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‘1l Definition
1 PRET n  TISRE )

_ Wave is a mechanism b
] _Which enéergu 1S ansporied O one
' §__point . another '
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'; Jflim L waVves fwo  1hings oye required :
Jﬂ&Lﬂﬁ and Elesticity of the  medium.
 Due to inertia the medium SigLes | |
—iﬂﬂ% _and dJJe o elagticiiy the med-|]
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il % ; Waves in the coils ot a___ spying .
X : waves n the S_’L[mg of a musical

instrument .

" Waves w'hich do_ pot

| require _a_ medium __ for  their propagation are
eJe’iromgngeim waves \”

S 1B -y

° L Waves ' ‘associated  with  ma.
are__called’ __maller  waves ”

\\ &

%

moving  electfons behave
not  like  particles. Such  wav.
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1l 8.4  Praogressive Waves
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e

F II
:t }l ;

- -_Dﬁ:ﬁim_ﬂgn ‘ | __
e “The  waves which  transfer  en-

. _c_tgy n J{T)O\/L[Lg away from the Sour ||

llce  of disturbance _are  called  progres-||

 give waves or ___travelling waves .

——— —_ —— — —
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Wl called  transverse waves® . . _
; | .
; in__ transverse  waves  particles  of||

e — - e

Bl the  medium are __displaced _in___ o _ directio-||
Ml perpendicular o the  direction  of '
L prosogotion _of . woves ..

B R =

i + I

| .i-_ ;:

! b I

o 1 pLe S

| .

| . |

! messemc
i |

: n:
|IIII |

@ |
LK

i water  waves. )
: | Al of the electromagnetic  waVes

such oS _light  waves  dre
transverse wayves .

- - ——

|| .LExplanation o '
N = consider 488 s slinky 5'ispring asd
JH:'ng 5) & {8 L ‘@é@i}l aetohle .08 118 one

end i X *,aﬁ. WnNeyr N E Free anl
S moved Side "_to side waves

8

e —

Transverse waves | :

_are ' ed in the spring and  they

_move _along  the  gpring . These  waves
are _transverse waves . Transverse  wave-

5 consist oF crests g_ﬂd froghs . g,
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i, Longitudinal  waves
| | e —— T —————————————eeemey 0
1 | ouch waoves n

;: | which porticles of the medium __ vibrate
Ml paoroliel - to the  direction  of propagafion|
il of the  waves are called  Longitudinal

{| or  compressional  waves ” . L L

end 1S movy-
the  divec-

and  forth

i| displaceme Wil move along  the

il spring . These are  lehgifudinal waves .

Longitudinal wave. ... Consists of  Compre-

il ssions  and . rerefactions .
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Definition N W - e TR |
“The  periodic  vibrations of

F a _ source produce continuous ., reqular - and
|| _rythamic disturbances n o  medium . The.||
llse  are  called periodic — Waves -
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| However each  patticle
' §l of the  rope  vibrate

| _Vﬂ ti CalLy Pf,[pﬁacﬁaum
'l to the direction of

are " transverse  periodic
Waves.
a Ampluude
'Fmﬂgh{mm A o

| o “Such . periodic
|l waves in  which mednu%@ particles _ vibrate
ILin. _a direction to the  direction

P &
ilof  propagation  of @&e waves are called

M| Hongitudinal perigadic. - wayes .

G G T ¥ 2 s series  of
_olong  _the  gpting .
Yarefactions _are _ produced
A wave move towards
particle of the  spring  vibrate
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| flLCrest
| " Portion of  the wave above  the

_mean level IS called cresi ”.
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¥ minimum_”. i

| Amplitude
1= —— ‘The maximum
\ | acement from  the  mean
Il _amplitude % "X,
| Wave length A
A “ The  distance

_Thewf.number .“of wave puLsLes_'!

passing through Q... certoin point In____onef}

second is ~ called Frequency ~  ]ts unif

IS Hevkz: -, Moz o= '

L o , Frequency i5 one Hz if one

NOV E puls e pass through a__point  in :
' The relation between  Sspeéed

f and wavelength A .
= FAL 3
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- T = SR = b y e

| Sine  wave  or sinusoidal  wove

| -'I I: m————-————'_”——
i - The

H| _periodic waves  produced by a Source
: T S H.M is represenfed by o

il cine wove  or sinusoidal  wave . I¥ {5  show
|

r——infig

|
|-

| )

| i

L v

|

————ema——— e

- —
L

4 are _in
vibration  are called
same _displacement-

@ olTe Uald dl. WWW.DdAakF V. Ol C
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A NEWfO_T?’S formula  tor The Speed ;;
; 18 - of _ sound T4 B 1 o )
e | Speed  of  Sound In __air dep.|
upon fwo  facTars. -
|| X Modulus  of  elasticity . E .
|[#_ 2 Density of the medium air e’

N Newtfon  assumed  that  wh.
flen sound  waves  travel - through air. the
: of  the ai_t remains consfant
| during © raretactions . 1% is

J- an Lsotbermal____pm_(@’

] ﬁ__rﬁo_@&m the pressure  of

& a LL___Q:LQ@&_J_ fFrom. =
| NO

1l —

Qe PSSAP
me _.changé&s. fFrom

Vv in 4 RV AN, Nt .
Boyles  lowpsiiiTemperature = constant

b Vv = P V,
B e U 2 D DY S

Pv = PV _PAV - APV _ APAV
: AP Avioidre Méjg small AP Ay iS  neglect
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| n: R _ | P gv :F&‘P | i _f; P: 1:015 X].DS-N’;?

i ‘ P - 1.293 Xgm? |}
stress - F
Strain

B®
u
=
!

5o

|

T

S
:

V»
C 4’:\." ',’. * -
...\.'

“mperarl 14\‘“ does” pol __ remain constant
_when sound waves fmmel‘ in a  medium”
b : The process  poisitv.mot  Isothermal .
The  process is  Adiabatic.
Boyle's law is = nol applicable .

Laplace
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i | heat . af rarefaction air cannot _ gain ___hear |

: Pl {4 9 heat remains constant . L :
r For adiabatic process | | _ '
: PV' = constant 5

7:£E_ _ Molar _specific _heal af consian% pressure
Cv Molar specific  peat at constant  volume .

. EM_-_- AN
1 P = (PraP) (voav)
= (P +AP>[0/—M-L)}

e

l I— _pV'= (P4 aP) ,2// (1 v )
| 3
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L Thig  value is also to
|| experimental value 332 mg

i il Effect of _ variation of PreSsure , Depsi

| The density. _of'“a gas s
| directly pm_porf‘umm o pregsure . _The  rati-

o P remoins constani . 50 variatiori ~ of
7 s - RYESSlle has no  effect on_ the




- [ ——————— e

- - = e T S ia—
-
]
- .

www.pakcity.org 16 www.pakcity.org

_having same V_oc b value —_of ¥ spe._
| TR |
| ed of sound IS _lnversly proportional

to _lhe squre root _of density . Tk
“Speed  of _gound —_in___oOXygen __is ||
4_times  less -~ then  that in  Hydrogen

. Syt Sy Myl Mg .

VQZ <yh2[ B2 4 : 1
l oy

ol
ps |
S heated at  constan-
_Yolume increases and

decreases .
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Hence : | an_d___Ta are __ abs- |

olute  temperatures  corres. |

ponding to Ic and 0Oc

respectively .

Speed ot Sound 1S directly  prop.|

the squre root  of absolute




WWW. pakc:lty org 1 S s WWW. pakcﬂy org
%—;1_' iy .- 3 . _ 54 -

8 4 Pnap[e supetpomhor

e | = —— |
e

Siatemem‘ T e e f e
“When o _ particle ~ of a  medium |

| I8 simultaneously actd upon by two oy
' resultant  displacement  of
j - the par ticle IS __the  vector sum of theilr

%
3

flor more  waves  travelling _in___the ~ same  med.||

W wavesg ha_ILL’ELQ.

;, _displacements \%>” and "~ Beh. _Qpproach  each

|| other on A EEinRO\os  chowh  ip fi
ilLln_ oppos ditection . When they  overlap
Y| _their  displacemets - _are .added and  the

|| net displocemet vs....h.aB  Both  waves
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 Ml_pass ﬂqmugh each  olher  without any
_Qhﬂcmge 0s _show N Flg Lo

I | When two . waves  having  displacem- |
11 ents y and 'y superpose . resulfant '
' effect al _time  of _ overlaping  is

y ? Hl o 9’2 “ For Your Informatian,

e ——— N s Sy = ey T ™ —— e A R - R S ——— P — Sal—————————— —_— - g
- 3 i .-- . L .'.' | o -

The  resultont effect at

e — — >

Whep© " Y
° | ' .
» ' - | . .
' ! -‘i'm'land.? super posed
VV i~ _ Q-f e resuliant wave

———— e —

Phasecross . EACAOTNEE « — —egerame
resultant  displacem.eni.. ...
K | -

~ledot V TG Jre ddld dl. WWW.PDdRCILY.OI'C
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l —____-______—3 o \ r. | |

| Superposition  of  two  waves
i {| having the same frequenc Y _and rravelling
Ilin__the  same direction 15 called interference.

f|.Tupes of interference

N | _ | Their _are _two  types.

i & ; Congtrctive interference. *

’ f;k ¥ ;.  Destructive interference.

§|_Constructive __interferen N -

| i ____L_%@ When two  Sound
wdaves Lm%?&mmncg from FwWo . 21

DUYC € S Pl Q- cach __ at a_ point P !

in __phase j.eg! cam;ztas_ﬂan of one Ffallg on
the rc a£§§¢l . C : piher and the
rarefaction . of on. folls ~ on the rarefation
of the other . then. . ..their  displacements

are  added =~ up and a

s produced . 8o
o  loud Sound i3
heard 1y )
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Il the  other  wave . The  two displacements

www.pakcity.org 22 www.pakcity.org
~ Path ___ difference between two. . Wa-|

lves is given _by.

~ pPath  difference = 0. 1A .24 ... mk

Path  difference = mA& _
_Where m=0,1,2,3.—-

___“Path _ difference __between  two  wave. |

ls s an _integral  multiple  of  waveleng. |

. » .

- ©

' ] ,@%t When fwo

7 .
waves  reache> att. the  ‘poidt P from  so.
Hices < and \#s.»’ Hout wIgF - phase . ie
_compregsion  of ‘:one.  fFalls” on the rare.

faction of the ™ .other... “and the  yarefactio-
1 of _one ~ falls "on _ the  compression  of

cance the effect of each other. Resu-_
ltant _ displacement s decreased . So o
low  sound s heard . '

_Condition _ for destructive interference

e A T A R

v CAODT Vi o JI S Udla al., VYWWVWVYV.Dcdal "._ C
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'1| R s SRR e e

V| sensitive  detector _of  sound  waves. To

observe  interference  microphone IS place.

_at  different ____poinis. i

A points o B Pon-Peo CROLE. - -Bivas

. a___ large signal o waveform IS seen
as  shown in_ Fig . Compression __ of

One wave  meets with compression  of

the other _and  rarefaction _of one

meets with the  varefaction of ithe

Other wave .  Resuliant sound (s lou-_
der ‘

The  path  difference NS between
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b R [ V) e AR B G0 M- W St ___i_ s Bubele _,% |

|

Ul Path _ difference = 9 A Al i Bl

_half___the  wavelength _é..
_Experimental  Set up_to__explain_ interferenc

Audia ganaralor

(B, s
Power amplifier

B
b -

Intumrmt ol sounil wave s j I.H =¥
Falo P, P, P, i paleks ol l;nnllruaﬁw- lnl.rhrmn
_ Palnis P. m F are poinis of _ _
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= A o R - ey =

;:_‘ o argrdlat o i TS Snown kg . Al |
| these points  compression of __one  wave |
1| meets  the  rorefaction of  the  other '
: || Resultant sound IS decreased.

The  path  difference o

between the waves at

ints P__and Py IS

(| iy For point P,

ps - s, B 5, P
NS = 4A _3 A

2,
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o SE—rwpErwy

j |-  “Pervipdic _variations _of  Sound  betw-
| 1. €en maXimum and minimum loudness s |
? | calleo heats .

The  production  of  beats is o

_5493(:;'@] tfﬁl@ of interference . 1% s the
IlLinterference between two __sound  waves  of

Al.slightly  different  frequencies .

Explanation

i
Y T R T
l

When two _ tuning  fForks A
llan "B”  hoving the some frequency are
- §|_sounde d together . The  two sounds  cannot
£ ‘JDE_ Yecoqgniz ec cperdiely Ul means that

"‘e . :
-8 ‘
() \UH‘ Ji\ \) \ Ay E |
L i I r i I I II
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ﬂ o AP F\g and show waviorm  emitted by |}
flthe  two funing forks 256Hz~" and “252Hz"

" ___.thejr resultant  wavelorm is _shown in Fig .

e . ab nee. nelani X St o Wi
1 es  meel in_ phase . The  resultant  wave ||
s large . A large  sound iS5 heard.

s after L sec. ot point Y 2 A T s
E waves meei out of  phase . Kesultant

waye is decreased . A Ffaint  Sound
il s heord

| - After another ___%. gec .. The twWo  wav-
l es meet:..-«ift" phase = " QI o Z.z The YEG
E ultant wave S L[wjid .50 loud

i sound IS again Ai@?éand SR . U SR <] ) ey o) )

; ; “four  rises 0%% falls  jn  Joudness
| are _heard ﬁ&m one... secold

FB — 25_6_]:[1“_-,- 252 HZ
B il 4 _ beats  per second
F, £, _  No. of beals
gecond
o S i One Beat : “one rise apd one
s e skl il dglidnesss s s s agdlEat i ale

When  the difference  between  th:
B I =10 19 31 ) S A NGNS o2 I 1 O 6

odot VISILITC ole ddid dt. WWW.DdKCITY.OI'C
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- . - 1 - e — = - = = . = = - f—— -y | PRl el B D i = === - & o - -
E— —— [ - $or sl e WS TS0 S e 0 o y - L3 - Ly .

B = — (i .y - R il -'_L i ¥ B % . | "‘—-—- e e -|TH - '—-L‘- 1 A A 4 ""II g —— e = t- X = m i 5 y

E T ek ! - - - -

i T T ———

e —— — — —— - — —_— ——

' e B =

“sarieln o e mote” ethets A8 HWa cesthe o JRE
sACE b dilen o dod achdcodiiZe s iirents ol oot ot

] * __USE,S -- - —— = J )
Y« : To tune a string musical instrument

| such - 48 rpiang: | of seoviglins o .22 S |
i P To  find _ the unknown _ frequency  of ||

a vibra hﬂg body |
. To  produce variety in__ musical
1 sound .

% Pakcity.org o
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| 1 | der sh 4 Ky spring (a long oand lose  coil |
k% Spr' 09“ )_ﬁ , HLng - _0_” y = | Q - h_S_m_OAQ H’) - _j.' a_b I_e " . S_UT_{O' |

il ce. i3 one _end s fixed af ‘B and

ﬁ Jh e Other oy end A s F Eéﬁ
- When  the Ffree il

llend A is given a  Sharp v i

Y| its  displacement _ uUp  (crest) _

Mlis  produced . It travels _

|| towards  rignt along.. the o, o8

p— E&-fd;—

e —=—=

@

e TN

wave  travell-




www.pakcity.org

. Eq e P gl

z = ! = et il - F |
i — e e =1 Y e - E f st I i
R o T a1 TR B W ===y ===We = ) 7 ; G . f . . ! :
i - x " r X ——
. — -

- ——_-E—:.._-_=-‘:=Tw_ o e

From @

www.pakcity.org

R T W B s R e —

' Bl2) Reflection

s T e T

Rare medium

slinky

LT

_altaced

to

Fre e

Cons 'Lder_. 1

the

hooK 1

thread .

Free end

“Light

|8

given
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il _Conclusions RN I
B | [f ___a transvexse wave  travelling.
m_ o rorer _medium 1S incident. It is |
! reflected such that it undergoes a |

phase change  of 180"
j B S 1f Q____fransve rse wave Iravelling

in o denser medium is incident on o |f
rarer medium . it s  reblected  without

any  change in - phage:’

(S22 K5I L L0 0 1010 LSO L1 2= = MRAVIA T o= L Cod AT 0] {0
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e —

Fig_shows the  protile  of the twp

R
i Warves: _af instents 1 =0, ..};.L,-, .__%_43 .:};— _

|land T. Hence T - is the time  period:
llof  the  wave. Fig shows resultant displacem.

llents  of the points . 1,3, 65 ond 7 a the
Alinstants t-o, T ., T 31 and T. It

"The distaonce  between fwo consecutive  nod-
_e5 1S

1\
b~
>

_acement of l' @2, 4 and 4 -at
the  instonis o \°t/a*n gt o\ .

-

Slease vis o T o e T Ry oTe
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-

' Characteristics of sta ﬁDﬂCH_yv Wayves

llx - No. energy is transfered  from  parlicl.|
e o particle _in__o sfotionary  wave ||
§ | Al particles except  podes . perform
| 5.H.-M with  the same  period as  the
component waves. “ _

Between two _ consecutive  nodes
fhesce  must be on  onlinode and  and

baﬂmn Two caai&%@e antinodes  there

I S — —— — —— _— = L — —
- —
e — e — _—— — —— —
- o ——————
] b —— -
— - E—
— —
aEmE—
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gq — ir- : -

ey el e T =
= T T R T — i —-——— iy Sy e —————

- Standmg waves . e siring vibralton {n ove loop.
Position  6f  ihe nodes and  antinodes are Shown in kig |}

(2= SRy S o (0 (SR oL B A A SV VAT
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So _Ez, = __l\f-___

: i
ELQm F\% uci ‘
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2
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:
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2

]

|

| Ay = 2L
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| %JlL.__E_: _j_EﬂS_iDQ _in Jrhe - S‘h’lng "L . o -

b = wmass  per unit length of  giring.

Sapeed = V_ does not depend upon the number of loops.

—

i ORGAN PIPE - : T

14 lS_lDDg_PApL_anNh\CLer is.

F orced J:_mmELis_onﬁ__enthe_mLﬁamma_Ln_{he_p pe
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] S==— - - —

| i, L
)

MIn clogsed Pipe , the fundamental  frequency  is

| — I — - - = — = - p— — Sl —— p—— w—

%}mﬂ only odd harmonics are p_rc&en;r

G—Wﬁ n V ) N = 1'93&5—:1—' s =
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8 n Doppler
R

| statement

\

| The  apparent  change in the Frequen|f
Cy of  Sound due to the relative wolion between the
|l Source.  of  Sound and oObserver 1S called  source of

i Sound _and _ObSeyvex S called Doppﬁr E Wed -
__ Elgm@ﬁ am |
e

_ Suppose  Q  person 1S Standing 00 @ !
{llocomaotive (train) approaches Yhe person . the Grequency|]
[heard by the pecson increagss. But when  the
Fllocomotive NON E AWQU no he person , grfquenc,g ofs I

A
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1 are ot rest ,the  number 0of Waves received: i
M by the observer inone Second are k|

. _‘rowar de  the ogbserver Qs with \zelogi& Ug
(V=Us) = distance from fhe source +to the obgerver

i Waves are  contained ia @  digtance
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I Now £ waves are contamned wn a4  distance —
S , .

[hEL wave \ﬁ‘ﬂ.gtb L& 2\:, s |
2 pakcity.org g |
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Result :- ‘ Nl city.ol
S | ‘Fremuﬁﬂﬂj | decreqasSes .

1D When 1the obgerver moves Yowards Q

Source  _at = vegi-.-
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| Yhen __the number o waves received b$ the Obser U~||
 fl€c in  OneSecond - agre : =

: S % |
J A
il When the Obseyver | gé
1 moves  with velocity -
1

velocity of the <Sound waves and I _obsgervey

| ncreases oL i Uo) . ‘ _

d| _Now ihe  viamber of waves received by obServer in
 flone Second  are
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HlUV)  When ObServer wmoves away from @ '

Il source at rests ,

| When both the Source and obSerwer are at Yesi ,
'8l the  nuamber of Waves tveceived by  the observer
in ope Second  Qye

| T

. Wwh en
observer wmoves with velociiy
y U, Qway brom the Source
Hlrest 5 then the velative
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| Undey Water. When <ound  Woves (called Sonar) _
Lmd_ex watey  are veblecied From_g_moyingﬁhslxbm arine .|
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_hﬁlPS To find '\'\GE. SE‘ ecd  and P oSition Q; '\'\'\e _____ ‘
F L Submanne - (sSonar = Sﬂund__ﬁh[amga’t \on . and _Rcmg ing AN
N . i

1 1l 4 - Earth  <atelliyes:-
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{|s_are bound by the change in frequency of
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8.1 What features do longitud

8.2 The five possible waveform
into the Y-input of cathode ra
Fig.8.23. These waveforms

cathode ray oscilloscope con
- loudest note?

highest frequency”

{ cO e, W \
Y- oscilloscoP “der the same adjustment f e

are 0Dt
{rols. indicate t

a)  which trace represents th

b)  which trace represents tné

in the same direction along a strin,

ing

8.3 s it possible for two identical waves trave

to give rise to a stationary wave? j; /i 205 (mf

8.4 Awave is produced along a stletcher‘ I ‘ some of its particles permanenty
show zero displacement. What type ¢ ;@% it

8.5 Explain the terms crest, trough and antinode. ’/"/c |

8.6 Why does sound travel T‘-" solids than In gases’? ;’”— /2;/7 2)’2 Zs

8.7 How are beats us unlng musical instruments? ;7)) ?,??'ﬁ/:!; _ja

8.8 When two n ffrequencles f, and f, are sounded together beats are formed. i

f, > f, , whatwill be the frequency of beats?
)y hH+h i) ;(ﬁ + 1)
iy £ - f v) —%(ﬁ - £)

8.9 As a result of a distant explosmn an observer senses a ground tremor and then
hears the explosion. Explain the time dlfference

8.10 Explain why sound travels faster in warm air than in cold anr ‘ )f;-r';..!}
N {

8.11 How should a soynd source move W|th respect
- of its sound does not change? ( wif P to an Observer so that the frequency
N.D

Please visit for more data at: www.pakcity.org
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| Question 8-7%

A nawer
1 No 1A S noX possible  for
[ two identical : waves  fravilling . the
|| Same. direct\on o\ong aSTring To Droduce
stotionay waves . _
' Two identical wdve%@ travilling  in

- emem. = S — — —_—

Il _opposite direct jon , Qig@ewrg;uﬁe each other
-l aad Stationary %@S&m& Qre produced.

i This nalSity orad stationary Wave.
A X Ngdgs;. displace meni 1S pexmqmen’t\«}

ZeYo.

(Question 8.5 ok

_BAvnswer J
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j 1ih.e e Dorflon ob medium above 1S mean
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A\ihojgh the dﬁﬁSﬂ% ot  solids 18
| _greater  tnen the denSity ok gassess
: ek mwodulus  ob eleticity B e
J Solidg \S much greafex QS COmpared
'l to  that  for  gases. Bence  Elashic  effec
{ E WiNS over the  dewisty ctbect 'D
|| \nerebore , Speed ol sound in  gases
X\ids YQSES

— il e A b - - - b - - - -

M@g use bul to ‘fu‘ne. a
_S_f_[Lng Lﬁﬂmﬂ%@iﬂﬁh Qs piano or violen ||

\C 'm- n \ a  note. Qgaiost  a
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| Question 89 - i
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i
ni Sound  fravels  taster 0 Solids
| bt ngases. Due  to  this bact  an  observer

“ ‘{ Senses  a ground  tremor  firs] throug the  ground
J " 1S Solid and then hears ine eyplosion |
Bllater  through  aic. Taie  causes  Yae  dime Aiffevence|

4 : | :
B : -.’ ; O

| IQuestion A.10 -2 Pakcity.org
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= Mass
| e = Llength
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' m - \nass per unitlength
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The wavelength of the signals from a radio tran
200 kHz. What is the waveleng

speed the radio waves travel?

smitteris 1500 m and the frequency is
thfor a transmitter operating at 1000 kHz and with what

(Ans: 300 m, 3 x 10° ms™)
Two speakers are arranged as shown in Fig. 8.24. The distance between them is 3 m
and they emit a constant tone of 344 Hz. A microphone P is moved along a line
parallel to and 4.00 m from the line connecting the two speakers. It is found that tone

of maximum loudness is heard and displayed on the CRO when microphone is on
the centre of the line and direct|

sound y opposite each speakers. Calculate the speed of

@ .
| (Ans: 344ms™)

slished in a string which is 120 cm long and fixed at both

es in four segments, at a frequency of 120 Hz. Determine its
?
fundamental frequency” ) /‘/’9»73-::-

A stationary wave is
ends. The string vi
wavelength a

(Ans: 0.6 m, 30 Hz)

The frequency of the note emitted by a stretched string is 300 Hz. What will be the
frequency of this note when; | |

the length of the wave is reduced by one-third without changing the tension.
the tension is increased by one-third without changing the length of the wire.

(Ans: 450 Hz, 346 Hz)

An organ pipe has a length of 50 cm. Find the.frequency of its fundamental note
and the next harmonic when it is

open at both ends. ﬂ

Jﬂt}rﬁ‘u
closed at one end.

- (Speed of sound = 350 ms™)

[Ans: (a) 350 Hz, 700 Hz, (b) 175 Hz, 525 Hz]

Please visit for more data at: www.pakcity.org
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8.6 A church organ consists of pipes, each open at one end, of difierent lengths, The

minimum length is 30 mm and the longest is 4 m. Calculate the frquency fange of
the fundamental notes. |

. B
(Speed of sound = 340 ms™) "”/ "“ '
(Ans: 21 Hz to 2833 Hz)

Two tuning forks exhibit beats at a beat frequency of 3 Hz.' The frequency Of ong
fork is 256 Hz. Its frequency is then lowered slightly by adding a bit of wax to Ong

of its prong. The two forks then exhibit a beat frequency of 1 Hz. Determine {he
frequency of the second tuning fork.

8.7

(Ans: 253 Hz)
Two cars P and Q are travelling along a motorway in the same direction. The leading

car P travels at a steady speed of 12 ms™: the other car Q, travelling at a steady speeg

of 20 ms™, sound its horn to emit a steady note which P's driver estimates, has 3
frequency of 830 Hz. What frequency does Q's own driver hear?

(Speed of sound = 340 ms™)

(Ans: 810 Hz)

A train sounds its horn before it sets off from the station and an observer waiting on the
plateform estimates its frequency at 1200 Hz. The train then moves off and
accelerates steadily. Fifty seconds after rture, the driver sounds the horn again

and the plateform observer estimatesthe frequency at 1140 Hz. Calculate the train
speed 50 s after departure. How, 5m the station is the train after 50 s? -
(Speed of sound = 340 ms"@% |

@%S (Ans: 17.9 ms™, 448 m)

of fa‘int gaiaxy is measured and the wavelength of one of

s the Calcium « line is found to be 478 nm. The same line has
97 nm when measured in a laboratory.

-a) Isthe galaxy moving towards or away from the Earth?

D) :lCalcuIate the speed of the galaxy relative to Earth.
(Speed of light = 3.0 x 10° ms™)

8.9

8.10 The absorption sp
the lines identifi
a wavelen

[Ans: (a) away from the Earth, (b) 6.1 x 107 ms’]

53 pd I(CIty.Org (-_-J

Please visit for more data at: www.pakcity.org
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