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1 Q.1 A:ihni)]ect is connected to one end nf a horizontal sprmg whose othex end
is fixed. The object is pulled to the right (in the positive x-direction) bry an

externally .applied force of magnitude 20N causmg the spring to stwetch
through a displacement of 1 cm. -

(a)  Determine the value of force constant if, the mass of the object is 4kg.
(b) Determine the period of oscillation when the applied force is. suddenly

removed.
Given Data: ,
~ Force applied : = 23 = 20N
Mnss of the object = m = 4kg
Spring Stretch = X = lem
= ——1— =0%1m -
. LOOEY -
Yo Find
: Force constant = k e 8
Period of oscillation = T = 9
Solution: _ :
Stretching Force The time period of oscillation is given by
£ e kx . i = 2m E
S
L e 3 14)\/
% 2000
kK P o= 20 e EERAR et
0.01 : P . 4472
k = 2000 N/m| Ans. T = 02818  Ans.
Self Test (1),

A body of mass 2kg attached to a spring is displaced through 0.04m from its
equilibrium position and then released. If the spring constant is 200 N/m.

i) Find the period and frequency of vibration.

.- S : ] k ] il
i) The maximum velocity. C o Vi TXgafm | ANS. | Vmex = 0.4m]j
L m |
k ] _
ifi)  The maximum acceleration. 2 jrx :"‘;"GJ AnS. [Gmex = — 4m/s?]

WWW. educatlonmkarachl 1.org




Self test (7)

A body of mass 0.028 attached to 2 spring is dispiaced through 0.1m o the

Kl L
right of equilibrium position. If the spring constant is 0.4 N/m and its
velocity at the end of this displacement be 0.4 m/s. calculate. (2004)

() Time Period (b) Total Energy (c) Amplitude |
[Ans. T = 1.575 T.E = 0.004J x, = 0.141m] " :

{if) A body of msass 32gm artached %o am elastic spring is performing SHM Its
velocity is 0.4 m/s. When the displacement is 8cm toward right. If the spring
constant (.4 N/m, calcuiste (i) total energy (ii) the amplitade of its motion.

: ' (2008)
. [Amns. T.E =0.00384J x, = 0.138m] : '

3.2 A body hanging from a spring is set into motion and the period of oscillation

is found to be 0.50 5. After the body has come to rest, it is removed. How
~ much shorter will the spring be when it comes to rest? (2013)

Given Data: | |
Time period = i =--  0.59¢'S

To Find: ‘

Extension in the spring = X = 2
Solution: _
The penod of oscillation is = _
= 2nglN 5 1
_T TN > M
If the hanging body has mass, then stretching force on the spring is
F = mg - 2).
If x is the extension of the length of the spring due to weight of body, then
F BNy . TR
Comparing e.g. (2) and e.g. (3) :
oig,, =  kx - il .
m _ x Wwww.educationinkarachi.org
k g
Putting the valug of - 15 S84} - b o
= < _ s i e e o
b sl Tl
PrnERL . Sl - 5 S EZ &
Sguaring both sides. = ) 2o, oo
' % : . X B0 T
T = A= emlieE it
Ky > - w0y
=rTEg
T'g e =g
5 = 7 = é’ T oy
47 =Rz re
; Ue 73
(0.50)" (9.8) Bexms o
)i — i s il 5 Y £l =, T
4(3.14f - TN 2.2
i a
) 2, 025%98 hyalelily
. 4%9.872 .f
% = 0.662m

X = 6.2 cm!‘- Auns.



“Self test (3).

Ans. |x = 0.159m]

Avs. [T = 0.491 S|

E.\ample 8.4

when g = 9.8 m/s?.
Given Data:

Tifne period

To find:

Length of penduhim
Solution:

tharing both sides.

T = -Wie.
or_
4

9.8(2)°
S 4(3.14)

4x9.859

Ans. [T = 0.598 Sec]

e

L' =  0.994m|

The time period of simple pendulum is

AnS.

9.8 x;}/;? _ \\ge,

AT AN S IIY'_'!I\»:, \-OIICIPI.‘:I‘!T &= ﬂH[‘}ﬁ- | B4

| (i3 A body hanging from a spring is set into motion and the period of oscilkation
-~ is to be 0.8 sec. After the body has come to. rest'it is removed. How much
shooters will the spring be whien it comes 16 rest?

(2002P.E)

(i) When a mass m is hung on a vertical spring it stretcheq through Gem.
' Determine its period of vibration if it is pulled down a little and released.

(1996)

(iii) A mass of 0.5 kg is suspended from a spnng is stretched 0.089m. Cnlcula‘re
the period of osciliation of the mass when it is given a small displacement,

- A simple penduium completes one osmllatmn in ZS Calculate its"length

(2007 Fa{\ure)

-./

28 LD B e

Seif Test (4)

Caicmat.e_‘the 1ength of a second

péudu!um at a place where

= 0m/s? - (1997)

L= Lotm]

www.educationinkarachi.org
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'- Q il A FRAass 31!: the end of ‘2 spmng oscillates with s:mpie harmeonic :mtmn with
z peried of §. 49 S, imd the ace eli_mtmn ‘when displacement is 4. Dem.

2003 PoM)
| Given D’a&a. |
Time permd ' | = T = 0.408
_ Displacement = x .= 4em = — = 004m
3 | 5D I . 100 |
| Lo Find:
. Acceleration= a = -

S@ ution:..
The_ acceleration of simple Harmonic motion is given

k

a = v ——X : B (1)
- m $4 omae
v The time period of simple harmonic motion is
I T i 7 m
Ay o 2 [— :
i ‘ i a & .
- Squaring both sides, S EE®,
. NIy g 0 ;-iu o9
| " | =ty
T = @, 4% - o § X o
R, SoEan
K ' il A L s Sl
T e 2 = I v~
: s
| = " 0 - Epw o 28,
: Tl s : t“: o 2
Putting the value of .= in equation. (1) BE & B
5 m ; e W é §g
j | ) f"‘;‘f &< San
N7 - _‘fizr b  Sad =2
& LEE 5T i
e 3 74
SR 4x(3.14
i = —,.(—),x 0. 04)
| - LO_.4U)
4)&9.859:;: 0.04 B e
a buric: e =
0.16 e
; : i
a  ='  —9.859 m/s}] Ans.

Selftest (5)

‘A mass at the end of a spring descrlbes simple harmonic motien will a
perwd of 0.50 S. Find the acceleration wben the dlsplaccment is Scm.

.t Ans. |a=-788 m/s?]

!‘

www.educationinkarachi.org
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Q.2 A simple pendulum completes 4 vibrations in is 8 §° on the surface of earth.
Find its time period om the surface of moon where acceleration due

gravity is one-sixth that on earth.
Solution:
4 vibration take time = 8 s

2010,2009, 2007, 7993, 2005 Supp, 2004 Ssipp.

———" . 8
1 vibration take time = —=2s :
i 4 L
Time period on the surface of earth 2s. q e e
- . ~ . A
Time period on the surface of earth is Sk T A
9 @ ‘\:T: 0/
- | #0 TE T A8
Y = 2n N s D Pl
] i c‘}?’ & X .;‘:;"‘ T
. 2 R , P oS e
: T 3 f ' ot o T2y
Acceleration due to gravity on the surface of moon. T A
v o ;:_ :_:c k_Q_; .':‘_ DQ&-‘
= ! Ex '«a’.,\c o N
Em a —£ !'\'\ 9 oy é: i
' 6" e
e <“ b2 a;"
- i - 7 - ; o L S
Therefore timé period on the surface of moon
_ ’ L i
e < 4
; B
| | i
T v o= 2nYie s
' ]!’6%IE B
: SRl
J8 NG &,é’ﬂ !
) M
o L RSN
I = WO — - W D s LR
g o T
£ % R > o
R R A
> S & Ny
T = : L £ & & B &
j \[6;?.1:—— A o B
. g T he *:‘. WS S
: ® I i é’
Fr 1 |’ ' F i S Ss
rom equation (1) S oR
r'\_‘ Cry . d'\ b,
| e
{ i L [— T S
T , = N6 ] R &

i = J6 BRI

T s '2,449 X2,
Self Test (6)

A simple pendulum complete 6

vibrations in 12 s on the surface of earth.

Find the time period on the surface of Jupiter where acceleration dlge to gravity is

2.62 times that on earth.

Ans. |T=1.233§|

CAL CENIHE

- www.educationinkarachi.org




2 _
o1 Q3. QGalculate the length of second pendulum on_ the surface of moon_where the
; &ccelemnon due to gravity is 0.167 time that on the earth surface -
- (2995)
L Given Datg: : |
3 . G = 0.167 g.
3 ; T = . 28 B
3 | B Fe |
-|{ To Fmd. g S
| e = S eon
ol {98)
B Length ofpa,ndmum < ¢ s T 2o
> Bl e &
% gy P :L?;' S
> | Seletion: PHtea e S
R =S -TEo
% . S e
] T;me I;E:I'!Od of simple nc:ndulun* on the surface of moon Is: ey O B~
] : : : =@ S g
: ) L g LD'Im by g—"
3 T = % e s
* g S 25T
24 . 2m i R
;.51 ) bl T Sﬂ) :-,
1§ . -Sguaring both sides e
-74.- _\ “N—p -
- ol e Aen? T e Vol Ta oo
i i; & o ‘::'n ,s._,: g—» g " :‘:Ir?
L - BT S5358
‘ 4 A= 8o
} e P -
i 3 3 =4 e
- ,_ 0.167¢_(2) Lo TRRNE Bs
: L = 2 =Sa=a7
i & 2@ 147 g ug
i ) e R S
? . 0,167%9.8x4 e 0FS
, L e g' ' e
;_ i SESTEa
! — LHN T
| I = 0.165m §- Ans. s I s
3 2 - vy @
5€gf‘ _?832’ (’7_(» e o o =
A \' i ;
(i) tma the length of second Or:ﬂdu}um on planet Jupltcr where \a!ue of 'g' 15 2.63
LLIT'E.‘: the ya}ue of g on thc surface of f:arth (209(3, 2006)
o Ans [L 2. 611";" d
(ii) "W’hat will be the ]engi‘h of second pendulum on the smifface of moon having
accelerauon due to g‘"awty equdl to 1/6“‘ of acceleratton due to gravity on
— 2 e d R 2l (2007, 2004 Supp.)
S (L=o16sm) o educationinkarachi.org
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Q.4 Determme the value of acceleration due to grav;ty at a place where timne
period of simple pendulum becomes twice its time period at Karachi. Wixat
will be the length of a second’s penduium at this plnce" -

" (2006 Failures)

Solution: ' ¥

Acceleration due to gravity at Karachi,

4’ L

g - LrEL” — A

T'.‘

Acwleratlon due to gravity at a place where time penod of a S1mplc pcndu]um
becomes twice its time period at Karachi, -

2 T
g = 4 ]1::L From equation (1)
. 1
T = 2T | g i Zg
, 4n°L ’ | 1
o - 1 g = —-x9.8
(2T)
‘47{'.11.4 ' .
o e = e = 2.45ms]
, 1[ 4m’L g T
£ - g 1 ke . *
al T o
_ ' 2.45x4
g =i~ 40
4x9.859
L = 0248m
Self Test_CS}

Compute the acceleration due to orawty on the surface of the moon wheré a
simple pendulum 1.5m long makes 100 vibrations in 605 seconds. (2092

P.E) . : '
Ans. [g = 1.617m/s?] o2 iR ""f "NG&"% Al

- i [}

Shop # 6., BS4/1, Asif Cer'tre. it
F.B. Area, Biock1 Near Usman

Memoarial Hospltaf Karachi ,
0215-829N8A9 1 AR94: aunéfb“

WWW. educatlonmkarachl org




Q.1 The frequency of vibration produced in a string is 150 Hz when it vibrates is

3 loops. The length of the string is 120 cm. Find the velocity wave. Also find
the frequency when it vibrates is 5 loops. '

Given Data:

-

Frequency = NG = 150 Hz.
No. of loops ' = n = 3
‘ 120

Length of string = L = 120 "= 00 1.20m
To Find:

Speed of wave . v - ? .

Vs = ?

Solution:

The relation between fundamental frequency and nth v, 1s -

Vn e nv
vy . 3vi ' %;‘\
(1 L350 o Py
Vi = h - j"""_ = :)O Hz - ‘b\\‘_‘) Q,Q‘:. b‘S' =
3 3 U & o
: c;‘f" S B A
A e SO iy
c},\‘s. co\;‘ e Ny ,";\:
vs = 5x 50 : ST’ TP
_(\%‘h [ @ Q\G “'\
‘ R T T Pl ol i
i Vg 3, 7= kel I'.-.E. . 23 f:‘.:*- ...—"{.,\‘Q' D,'\\ ’..Sc'h
Y | B S ek
2E , Q
Vv = 2L Vel 2
\'4 = 2%l x 50
V= 10mws
Self Test {2)‘
() In a sonometer a wire of iength 1 m when plucked at the centre v:hrates with a
frequency 250H, Calculate the wav elength and speed of wave in the wire.
; : (2009, 2005)
Ans. [V = Sﬂﬂmfs, A1 =2mj |
(i) The frequency of a string is 125 Hz when it is in vibration in 5 segments.

Calculate the frequency when the string vibrates in three and four segments.
What is the speed of the wave if the length of the strmg is 0.8m..

Ans. [vs= 75Hz, v« = 100Hz, V =40m/s] .

www.educationinkarachi.org




Q.2 A 2 metre long stnng with mass 0.004kg, with one ﬁxed end is fixed, is
stretched horizontally by passing over a pulley attached with 1 kg mass to its
ends. Find the speed and the frequency of fifth and sixth harmonic.

(2002, 2003 2005 Supp., 2010, 2014)

Given Data:

Length of string = o - = 2m
Mmass of string = , R 0.004 Kg
Moo= 1Kg |
To Find: i
Speed of wave = V ?
IFrcquency of fifth harmomc = L
‘Frequency of sixth harmonic = Ve = o 4
Solution: = m 0.004
Linear density = p = T e s
: _ ' T = 0 002 kg/m :
Tension in the string =T = Mg = 1 x9R8
i = 4 = 98N
Speed of transverse wave in stretched string
e 179
Vo= ey
A2 oy e e [ 9.8
" 4 4p002 - ey
A% = 4900 .. - ¢
| , MV =" 70 ms SN
Fundamental frequency | by {{\:&\‘\__\; ;{\@_.1‘(,
L i ?1: y - : ' a\&% ;;\&'\'J..‘\::;" oy
70 . £ a@%\'\*T.\*“"’@f&g#‘? -
. I - : coaent F x2S
%2 AT 5 00 oNOY QN
R %, " | N0t e g E
Vi s . : 4 ¢ S ﬁ%ﬁ
o - - < g’\hz(\“ ‘%’1?3 :
v = 7.5 HY i
. v = ,5\-’; . : - i 5
vsiu= 5x175 www.educationinkarachi.org
S 87.5 H#f s ' , :
- .,' Vg = 6\’]
N = 6x175
i s = 105 HZ7
| Self Test(3) ' - : | _ Ty
A SCGem wire' of linear deamsiiy 2.5 x 1ﬁ“3 kg/m is stretched betweem two
fixed supports by appiying the tension of 25N, caleulate. (2606 Failure)
(i)  Thespeed of the wave on the wire &
(il The fundamental frequency of the vibration of wire.
Ans. [V =100m/s, vy = IOOHz] '
Self Test (4) '
A string Im long and of mass ofU O(ng is stretehed wnth a force Calculate

the force if the speed of wave in the strmg is 140m/sec. . (2012)
Ans. {B = 784N g o




I NUMERICAL: Dot 4

Q.5 Calculate the speed of sound in air at atmeospheric pressure p =101 x 165 N/nv?,
taking Y = 1.40 and p= 1.2 kg/m’. ;
Given Data:

P - 1.01 x 10° N/m?
y = 14
p = 12KgKgm’
To Find: - ? “ \’Lﬂﬂ m
0 DM 'E’ﬁ‘m & frerd
\Y g ? ' e F\ AR ‘:a . : (’;Ssmaw.;
Y- q o 6‘ s t».leaf % i
Using the relation 500P " glochla garachl i
c ?" A et HOE"P‘H\ E?_?.Tﬁg
v s ‘, F 4 e ,.-,‘13' b i 0311\'2!
V p - '

4 1 \F.z;xl.mxlo
: 1.2

vV = J1L.78%106", = 348% 107

V =  343m/g§ Anbs.
- Selftest (1):

Find the speed of SUund in air at S.T.P what will be the speed of sound at 37°C
(Given: p= 1.29 Kg/m', y=1.42, P=1.0L X 10° N/m?) T (2002 P.M)

Ans. {Vsre=333.43m/s  Vi; =355, 3dm/s]

Q.6 A Sound wave prcpagatmg in air has a frequency of 4000Hz. Calculate the
percent fractional change in w aveiquth when wave {ront initially in a region
where T = 27°C enter 2 region where the air temperature decreases te 10°C.

Given Data: ' |
Frequency of sound wave S = 4000 Hz

Initial temperature = T, = 2"+ 373 = 300K
Final temperature, | = T = 10C° +273=283K
T 0 Find: - |
; AR

T ERL WWW. educatlonlnkarachl org

Uamg the relation for speed of sound wave at temperature T

T
- 332 53
g et gl ] e B o pugReET
STERRpI st L LA |
B00 i 6,858 Al sme :
i C‘.O".‘ " T i >
v = 3 PECE S hgaR, BVORT L g rac ¢
‘ i b PR Hos@“f“‘ﬁf&?‘l’(%g
s VT i 'n?\?azgosuzrna =R
0345

Vi =  348.02 m/s




R A R T T AT ™

& ;
\”_‘ == 332 1‘]-—-—‘ ;h"‘_"‘-l-ﬂ - - oa %
273 ik ’ur?l'ﬁ{"'},!,l;ﬁ 8 i
Siiop # 5 e 46 & PHOTL iy -
i 283 F e S ES‘;'LA;H»’\ Fi
A R FE Argy, Block.o “enire,
? 273 0 EMotinf Hfﬁspjgr B8r Usman
V, = 332x 1018 1315529080y | g Karach
) e s Dngrn‘u
V: =  338.02mvs
Wavelength of sound at T
IR
v .
Wavelength of sound wave at T, is
. v
}_| g = - N ;
v o TITER Bymiade T =
b4 Sk rmﬁlﬂlﬁ & PHUT::TA'{
- - 34800 - - ANSEOP Y 6, BS4I, Asif Centre, 4,
Ay = = 0.0870 m 8. Area, Block-1, Near Usman
4000 : Memorial Hospital, Karachi
Wavelength of sound wave at T» 1s 0315-8290802 / 0321-2622769 i
‘¥
o= : '
v i
_ 33802 |
4000
s = }\.3 f= 0.08451’“
~ Change in wavelength = Al = Al — A
Al .= 0.870 - 0.845
Al = 0.0025 m
AL . Ak R
— % - x 100 s g N AT
Ay A ' FrzanER PRINTING & PHOTE S TAT
Shop # 6, BS4/1, Acif Centre, 4
= 0-00253(100 e T F.B. Area, Block-1, Near Usman
0.087 : Memorial Hospital, Karachi
0215.8280802 ) 0321.26227%9
| = 29 % -
Self test (2):
A sound wave of frequency 500Hz in air enters from a region of 25°C to a region
of 5°C. Calculate the percentage fractionai charge in wavelength. (201 3; o
www.educationinkarachi.org
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Given Dagla: - ?Q\ ’
Known frequency = o = 256Hz : Q;\ S 'A
No. of beats per second = u, = 4 beats/s %}Q:“b{\ RN
Ty - i . “% . . & C-' 5(“%' .
Zo Find: R B e@,ﬂ“ o
Unknown fraquency =. vy = T »'f&“{ &N %5“\*‘;_'& F\ \(\‘é‘iﬂﬁ%
Solution: e Gh %\Dgoefé\\zri’\ﬂ‘% '
3 3 e il ; %\\0 D\‘Q%\ ?‘\\(\ - \
B = Ay = %= Un . s R Qqﬁ)'*
P R et n®
356 - w = 4 256 —n s B @
56 - 4 & Az 256"+ 4 = U7
e = 252 Ha ST 260 Hz
;= 252 Hz or 260 Hz

i of sound as heard by the listener is given by the relation.

S e o

Q.8 A 256 Hzfining fork :p_l‘.udli.‘:ﬁ's four heats per second when sounded with
another fork of anknown frequency. Whai are two possible values for the
onknown frequency? '

S'eq iesy ! 22 .

A 250 Hz tuning fork produced two beat/s when sounded with on at fork of
unknown frequency what are two possible values of frequency.

Ans. [v; =248 Hz, vy = 252 Hz]

(2005 Failures)

An ambulance travels down 2

highway at a speed of 75mi/h. lts siren emits

Q.9
' sound at 2 frequency of 400Hz. What is the frequency heard by a person
in a car traveling at 55mi/h in the opposite direction as the car approaches

the ambulance and as the car moves away from the ambulance.
Given Data:

75 mil/h

Speed of ambulance Vs =
Speed of car = . Va 55 mil/h !
Freguency of sound = v = . 400Hz
To Find: o
" Frequency of sound heard by the listener = 0 = ?

»

v.o= (EE—E—?—J 400 [Velocity of sound =V = 7501.mib’h]
. \ e TR 5 ]
v =a 2 00 ' o i) Tt =
Aes www.educationinkarachi.org
of = 477Hd  Ans. |

When both source and listener moves away from each other, then the frequency

ur = L’v—\fu) A
V+ V. vz R AL
5 . : PR
750 —~55 : - f.L‘;??:}I‘;\l\\\NE%%‘ ?L(;emse\
Bl o A= e NG S LT g g, AU oman
750+75 ppaad O 'iocg.‘uﬁ‘e‘ir f;r_»\‘\ i
. BrEd. : ae
_ . 695 i b ‘p‘_\e b HQ‘SP\\?},' 262213
o - = —=x400 wemOl Y Cag 1 032 . !
i 8?_:) DT'\&‘ - J%b
V= LT 33T Ha s
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O.10 A car has siren sounding s 2 kHz tone. What frequencv w:ﬂ he detected as
‘itBthl‘lBT} observer as the car approaches him at BO kmv/h? :

Speed = 1200 km/h. v i - {1 ©98)
Givern Dara: . R s
The frequency of the siren =v = 2kHz = 2000 Hz
The speed of the source = Vs= 80km/h - &
“The speed of the sound . =V = 1200 Km/h
To Find: | | |
The frequency of the sound heard by the listener = v’ =2

Solution:

When source moves towards "tatmnary listener, Ihen the frequency oi smmd _
heard by listener is gwen by the relatlm

U’I = i \? v
' V-V, )
oo TEHERBRIVTING & PHOTE iTAT
B = e | Shop # 6, BS4/1, Asif Centre,
. 1200-80 ™ _ _
: -. , FBM Ared, BLockJ, Near Usman
- Memorial Hospital, Karachi
U’ : 1200 % 2000 D}_"_E) _t_ﬁ_.i‘._tlnann ) 0304 2A86TRE
; 1120
o= 2143 Hz
H = 1431( Hel Ans.
| Self Test (4):
i) A car has been sounding a 4 kHz tone. What frequency will be dc*ccted by a
stahonary listener as the car approaches hlm at ‘?0 Km/h?
The speed of sound = 1200 km/h. . Ve | (1999)
]u -—4173 9 Hz] | “ ' '
Self Test (5)

An ambulance has a siren producing sound waves of frequency 2{}00 Hz and
moving towards a listener standing on a bus stop. If the frequcncy heard by him 15
2150 Hz. Find the speed of the ambulance (Speed of sound in air 340m/s) )

| S e (2601)
|
Ans. [uoe=23.72 m/s]

Self Test (6):

A Car has a siren sendmg 2.5 KHz tone whaf T quwcy will be datected by 2’
stat:onary listener when the car approaches him at 22 k*w"n ( velomty of sound

=1200 k)
pns. 1o = 265957 HWWW. educatlomnkarachl org




EXTHA PROBLEMS:

Q.1 A source of sound and listener are moving toward each other with vcioulty
which are 0.5 times and 0.2 times the speed of sound respectively. If the source
is emitting 2KHz. Tone. Calculate the frequency heard by the listener.

(1995, 2003 P.E)

- Given Daia: ._ -
The speed of source - Ng = . G3Y ;
The speed of listener = Vo = 0.2V '
Freguency of sound = = U = 2 KHz
To Find: | |
Frequency of sound heard by the listener = u! = ?
Solusion;

When both the source and the listener moving towards each other, then the
frequency of sound as heard by the listener is given by the relation. '

A vwﬂ
o i v
: V-V,
' (V+02V 7000" \ “g&?‘\\ﬁﬁ‘ﬁ,\f. _
o T i oo
t{":“,. O o'\ ge st
»\‘\‘pr {5 4 a\'
D o A _p.tf*-“;?’mosw‘aw51175%
O Y-8 s - or i) BO=Tga01
v Ny E 299
1.2 5 L et

b = — %2000
5 0.5
o' = 4800 Hx
o  =. 48KHZA - Auos.

Self Test (7):

Two cars are moving straight to each other from opposite direction wuh the same
specd The horn of one is blowing with the frequency of 3000 Hz and is heard by people
in the car with the frequency of 3400Hz. Find the speed of the cars if the speed of sound

in are in 340m/s. : _ , (2003 P.M)
Ans. [v' = 20.75 m/s] : e
Q.2 Calculate the intensity level of the faintest audible sound when 10 A
watt/ m* _ \ _(199 3)
Intercity level in decibel is. .ot 1“\‘5-#1;:_, r‘**
I wu 29 I‘lfﬁ“ﬁ% &E? oo™
: S Bk R BETNIRE 1,51,‘1 . "\w"\":‘--‘ﬁ'
B ‘::1(} IOQ i( ‘1—} ) : "-'.-.‘.ﬂ.l"if' 5 o, E-‘:"Sz; 4 : gab l:l']r :
» 5 aeet B oikal, K202
i " pia G4 L DT
- g Eapt QAR e L QLS
15 e v il ik 0\5\}[-
u‘- -10101} 10_11 ) a% 13_?_1,?_9
B=10log 1 logi=0
1 .-3 “\! 0
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Self Test: (7)

Calculate the intercity level of the _whlqper when lo= 10 '2 watt/m? and intercrty
of whrsper =1= 10" watt/m?

s ;B—zn dB]

Q.3 - Find the velocity of sound in a gas is which two waves of wavelengthy 0.80m
' and 0.81m produced S beats per second. ) : (201 2).

-

. .Gn'en Data.

Wave length of first wave - =4, =0.80m "?* 5
p S . Di
Wave length of second wave =2, =0.81lm . LE:, “.Jp 6, ’?S ! & {[,’

~E, Asif ¢

: 2a, E! *«C‘nr
No. of beats per second =v, =5 beats/s M“mor;' I . 1, Wea, s, re

: s : HJ UFﬂHa an
g 2508 KEH'LC Hf

To Find: : RA9y gq
Speed of SGund =N
Solurzan.
- U._Uzzuh
v V
v, =— v, =—
X, A,

voL
_— — — :Uh
S
ST R
0.80 081 i' i :'. h’f': £ Dlnrren, o

z i Ry oY .l'lij_ ‘_‘-‘,'
_O.SIV—O.SV . g LJ"’*!‘ # r BS4/1, 6«~:f gcr rellh
Q80 x 081" Mei:]r;: i’erT Near Usman

: _ tdl Rospital, Kara
= 03 achiy

0.01V _5 : 15-8290802 4 0321 26'12?69
0.80 x 0.81] S

_ 5X0.80X0.81

OOI

LV 324 m/s ]Ans

Q.4. Find the speed of sound in air at O - C Given y=1.4 for air, molecular

ass ‘(‘f'airM=0-._6233f{g/mal..ﬂ=8.314 Jimel. Ko T [CariiEy - (2000)
Given Data: ‘.
I= OC°+271 e R ';"ff;,’j’;‘;w & PHETL AT

: . ; off
=l A 7 ' ' ' Féjmpﬁ’ ©. B&4/, msit Cenire,
: 5. Ared, Block-1, je

ar
M 00’78‘3 Kgxmo : Memoriaf H"Spfta.' K:ra:;.:a“
R = mmumgy T O R0R
To Fmd
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S@&fﬁ(m; | BE WL Y

_I—v“

W o
‘4 .
_ [4X8314X 273 - Fro LR PRINTING & PHOTESTAT
T 0"’88 : uh('rp # 6. BS4/1, Asif Centre,
oy F.B. Area, Block-1, Near Usman -
3177 61 “Memorial Hospltai Karachi 4
50788 @315-8290802 / 0321-2622759
NN |

= 332.16 m;-g Ans.

A LCar has its siren soundmg 2KHz tone. If the frequency heared by a

Q.,s'
. stationary observer is 2y 143Hz. Find the speed at “hlch it approachea
statwnary observers (Speed of sound 340 m Nsd 8 2H0TCL T4T
Apk P F iUt
GIVEN BATA , bhop#c BS4/1, Asif Centre, _
. F.B. Area, Block-1, Near Usman !
u 72 KEHz —2000 Hz Memorial Haspital, Karachi '
P Irae | 03158290802 / 0321- 2622769 j
] -V =340 m/sec
TO FIND:
i . V=2 G ey L, '
_§OLUTION: o €Y e
o i L LAl 7
TS :
I
V-V, =2V !
U t

Va3

v

=l -—)WWW educatlonmkarachl org

2000
,_1-59*)340
3 01-0.3933271)340 ¢ .. i *E”\.B%r‘dbﬂ:r;*%
W ' Saim e s ‘ ngqm Astfﬁff‘rl;m
= (0.06673)340 WO gt | olioA HigEr U8
( ) T 2. hren, Bill:qsqﬂlﬂ {arac chi sf

. :J'ILq\ \|.u

V, =22. 688m/sec-
015-8290802

Jﬂ 2-‘ 26“)’09

SELF TEST (8)
~ Astationary, source is producmg Z{IOUHZ tone. An observer in a car obsu'\ e
it as 1750H z. Fmd ouf. speed of Car (bpeed of sound in air is 345 m/set}

Ans, [V,=49.28 m/s]

| SELF TEST. (9):

Calculate the speed of sound at.an altitude of 4000m above the car this
surface where ;emperature is about 40°C (Speed of Smmd 322m/> .stox)
. [V = 355.49 m/s] : -



