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In this type of waves, the medium’s particles
follow a circular path that is at times parallel
and at other times perpendicular to the direction
Cotustar” of wave travel, as shown in the Figure. What is

\ the name of this type of waves?

Primary waves iyl Ologe

T~
S%gﬂlgitudlna] waves dsb Ologe
(AR ¥ (R & PR L

EL MAHDY ACADE

verse waves dd e Ol g0

Surface waves
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} The diagrams show two water waves @ and ® that are
. travelling at the same speed on the surface of a pond.

; The diagrams are on the same scale

. Which of the following rows is correct?

| ub*ﬂﬂlu-i#u%u@u@wﬂﬁhmyum'&uﬁ
. el Gl (ably GNSE | &S ) s
’ T@uqﬁ.ﬂluﬁuﬂ’lwq‘

Greater Amplitude/4s ;Si |  Greater Energy/4it 8 Smaller frequency/<a 5 Jii
= ® ® ®
e W Greater Amplitude/Asw »Si |  Greater Energy/a i Smaller frequency/s25 S8

® ® ®

Greater Amplitude/ds= »Si | Greater Energy/43k ;S | Smaller frequency/s: 5 8

® ® ®

Greater Amplitude/daw S Greater Energy/dk i Smaller frequency/22 5 J&i

® ® ®
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,{'-’}HE
@'f When the frequency of a wave 1s doubled, and the velocity of the wave does not
change. What happens to the wavelength of the wave?

0da gall o gal) Jghll Caany 13l \gie ju T Y g adde (1S La (el da gall 23 55 23 33 Ladie
Decreases by half Caaill Jay

It does not change Preaty
It increases by a factor of four agle OIS Lo Jlial day )l 2 sall Led ko pracay

It doubles c ‘ ale (Sl e o gall Ll s ruc

. w0231 €A D!

SEASE EL MAHDY ACADEMY
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A water wave travels from deep water to shallow water,
as shown in the figure, so its speed decreases. Which row
of the following table rows is correct for this wave?

slal) 4 aunn ga I ;J,;:\S;Ldi‘jﬂﬁhieaywluhaa}nm
M e Ji38 JSA) (A LS Jauia
folall da gal paaua MU J gaadl G ghia (0 s s

Wave length(4) >34l Jgh!) | The period (7)g93 a3 | frequency(f) 244
Remains the same/ 2% Y Remains the same/ a3 ¥ Decreases /Ja; ®
Remains the same/_ i Y Decreases /Ju Increases/12

®
ases/Ji Remains the same/ 24 Y | Remains the same/ 2y ©_
‘ 1ses/413 ) Remains the same/#4Y¥ | Remains the same/)suY | @

T ’
l.:- ".. “1.-'*
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ol g Cageal) a3 5 okt i gall £ 35 sned Sy (o AN el g1 sigad Al g!

el gl 8 a

A speaker is placed next to a flame, a loud sound wave is played
: through the speaker causing the flame to vibrate.
/b Which of the following rows describes, correctly, the type of the
wave and the direction of the flame movement?

Type of waves

gl 45 oladl

bydigy

Direction of flame movement

Longitudinal

il

iigh

Transverse

&>

u -

Longitudinal
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A5 ggall g1 paa Al ¢ g4l A JEEED 455 gt Sl g glpall o 11 Siay
A8 o i Ay lalabaddll o gu ll (s Lol sl Sl Jp sad JiaD JEBN)
el pgl) B Ciliandll 48 ja ¢ L 61 paad) Al

The diagram represents sound pulses traveling
throw air. The red point represents an air
molecule. Which of the following diagrams
represents the motion of the red point as the
pulses pass through air?

w23

: EL MAHDY|ACADEMY
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A travehng wave as shown in the ﬁgure At

\/ \_/ : 98y B e (5] S (B il ga g LaS AS 2l da e

| 180" g sheas A Al (o9 L bl (58
P C

Displacement (m) &aljy)

Distance from source (m) Jaall
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13 AU S 9 aladduly 4 a3 cu al (20°C) Bl A3 sida b
#59 Lga JSI (1) Lin gall ) glall (i 5 4y 2l (A g Adli s
38 LaS (1) 32500 (cuslia) (pussnag o2 gall ol ag..g‘i‘::ft Jiias

. - - ‘. - E*"'}.

‘."_,.TL_.@,JI Hﬁiﬁwumi@%‘,qﬁiwm

In a laboratory with a temperature of (20°C), an experiment
was conducted using tuning forks of different frequencies. In

the experinen, (1) the wavelength (1) of each of them was
measured, and the relationship between the wavelength and

the inverse (reciprocal) of the frequency (1T} was ploute.
8.0 What physical quantitly‘ is represented by the slope of the line
of best fit on the graph?

Sound Amplitude & guall da
Sound Speed & guall 4s

0231 € A D

EL MAHDY ACADEMY

sl Sound Intensity S gual) A
. _\‘% " Sound Power Ciguall 3448

SN aMlape y9335



k

B- Look at Figures (1) and (2) and then complete the table shown below,
s k! ) JUaS) e Jasd o yog (209 (1) (oSt il -B

--------- - el i e W e

Fill the blanks in the following table to:
o Determine the wave type (in first row).
o lIdentify each physical quantity (wave length, wave amplitude), using
appropriate letters (a, b, ..., g)- example ef.. etc- as shown in the figure
(in second and third rows).
el JE gl 0 S
{da¥ call §) Al ) s ©
ef Jua-(a, b, ..., g) deslild gt plidiicly (i gll das A ghl Jyh) ddish dpaS i ©
iy J phenll ) JRAI ) uebge 9 b = 1)

re (1) re(2)
0 ol 7 S I
Wave Type
dmglipy
Wive Length
dorpll Jolo
Wave Amplitude
Aoyl 20

% Jg.'ii'ﬂl &nn@}!ﬂi

A. Transverse waves propagate in a horizontally stretched rope, as
shown in the curve (displacement of rope parts vs. distance of each
part from the source of vibration). If the wave travels a distance of
(2.5 m) in (0.5 s), based on the curve, answer the following:

e o el o) Goniall § g 98 oS o b1 Ky 39adia oo At pins Colrge 10 A
gl e Hiid (0.5 5) NS (2.5 m) dblues dgall Conlad 131 (5170 piuna o Al

O T PP

E= =t S g

FAYEEAY

g AL AR WE AR

01 - 11

E““' ! -Vi- 1 .\./ 1l

B8 0.5 10 a0 i3 30

‘ Distance from source [m) sl [ dilaa

EL MAHDY ACADEMY,) g in the following table with the appropriate answer.
saeliy Loy G Jgaadt Yho) (a
Wave Property | Number of waves | Wawvelength Period Amplitude
Lol | Ol e Logall Jabo 3 ot i gall das
The answer
Ly

b) Calculate the transverse speed of the rope wave.
s piaall o dor ga 86 pu s (b

SN aMlape y9335
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The figure shows two waves moving at the same speed. Which of

QU%QU%% the following is true?

Wave A has less frequency than wave B B A gall e B 235 W Ado g

Wave A has a greater frequency than wave B B g sall e Sl 335 A Gyl

Wave A has less energy than wave B JB A gall e JB1 Bl G A Gy gl

Wave A has a greater energy than wave B B s palt (e 81 A8l A0S A Ga gl
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. Two brothers are playing football on the shore, One of them kicks the ball
hard and it falls into the water, about (50 m) from the shore. Each of
them wonders whether the ball will float back to the shore. The dialogue
shown in the figure took place between them. Read the dialogue, then
answer the questions that follows:

dng e ol 38,50 i g .50 paus! ) (LA e padl 8,5 0laS s B
Lagias Jlag o bl 11 5.0le galan 5,50 I8 15] Las Lagin JS Joludg g bldl e Loy (p 50)
1l I AL e a3 g gt G S gl gl

fr Waves don't carry things as Waves camy objects as M\
they travel through water. | travel through water. If we

think we need to swim out and wait, the waves will move the
get the bail. ball back onto the beach.

= = IglLi:EI.-l'di LAY .'I,Jj i | ﬁhﬂl‘ﬂﬂ:ﬂm El’!m&lﬁ-l

i - e

g BT
w‘:“‘ gm‘ a) Whudnyuuagrenvith.ﬂmarurﬁli?
EL MAHDY ACADEMY e ol ae gl ane 3 gl

b) Explain why you agree with that person?
Tl Lis ae G5 15U 74 (@

SN aMlape y9335



) Er CEED

Quiz: Soggﬂdeaves (336 M/S) &6 gouy 1 44 B & gual 550 i put i A ) i e 3 30 JA i g

o : 440 gall A gall 32 55 La
‘ ‘ ‘ l ‘ ‘ ‘ The figure shows a sound wave produced by a loudspeaker.

The sound propagates in the air at the speed of, (336 m/s).
The frequency of the sound wave?

300 Hz

SN aMlape y9335
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c(f=60571) a5 Gl ga dlga (a lgle Juaall 234 ga 3 g2 gal) JOL)) puia
?(0) 43 9al) 030 JUS) A5 juu A L

. generator with frequency (f = 60 s!)., what is the
velocity(@) of this wave?
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Sagall 4 jur e La (5aal gl 300N o ALS Claga 10) 33355 (20 M) ) sk dia sliose Sl ga Slagall jieas A1y

A source of waves produces longitudinal wave of wavelength 20 m ,with a frequency of
(10 complete waves in a second). What is the speed of the wave.?

0.50 =
s

SN aMlape y9335
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Twn lrhn%ulnr wave pulses A and B are traveling toward each other on a stretched
string, each pulse speed bs (2, 0 oo /5 ), an shown in the Figore when (f = 0 5.

What I the resalting shape of the interference of the (wo waves ot time (¢ = 2.0 57

A- Two triangular wave pulses A and B are traveling toward each other
on a stretched string, each pulse at speed 2.0 cm/s, as shown in the
FERT

N Figure (a), at t = 0 5. Sketch accurately in Figure (b) the shape of the
ol o o= om resulting wave at time t = 2.0 5.

o

(2.0 A e ey i g e D gy a3 1) 5 A D g e (el ; L E =
] cm/s) oy vipiie Sy PAEE: i s WS . 2,0 CM/5 das J5 i ey cogiiin iy Jo pand bagainng ol By A Obllte Slgga 2y
Af = 2.05) pa S5 iyl S gD S0 ol s Aadlall Azl K4 (b) S § &y gl 8 = 0 5 e o[a) K2 § age g

=205

14 16 18 20

X fem)

Figure (a) gan

Y T

D

LT

x fcm)
Figure (b) Jsan
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Q.S: Interference of Waves - Superposition Principle

pulses A and B are traveling toward each other on a stretched
urtng. wu{zum;ﬂ.ummtheﬂgunmu-us]
What is the resulting shape of the interference of the two waves at time (¢ = 2.0 5)?

: (t=0s)

l..i'- i

NS

8 &« B 18 13 B §6 A8 M
a{cm)

= e M W e @ =8
2 = N @ & @ 2 =4

A A

2 4 6 B 10 " 18 18 20 0 2 4 & B 10 12 14 16 18 20 pooge WS (2.0 e /5] Andary 16 iy copiien yig o and] laguaay sladly B g A Sl Jlrge (laad
(e At = 05) 095 Loie K2
T[l=2.ﬂs]@wm;§¢ﬂmwﬂh |

b 2 4 & \B 10 12 14 16 1B M

) 2 45\!/!1 4

x (em)
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KA § pge g LS i gy i gl el e Gl 90 [ 0
SN drgh! 3 b 45T Glinkainll ]« pimall 515 s

Two wave pulses on the same string are headed
towards one another as shown. When both accupy the
same space, which diagram best describes the
resulting wave form?

p

—— gy -

r
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In the fgure, an oscilloscope displays four sound waves from
different sources.

OIS &) gl plisdluly &yy2d ":""".-'-""a"I «(20°C) 3y darydy sikea § Which of the fellowing graphs represents the wave with the
pig lghe 51 (4)  maall Jghall (poldd @ dpadll (B9 ddlise Slaay highest loudness (Intensity)?
9818 () 39,01 (oglia) yegSnng gz al gl g Bl o AR ol pn 3 iy Slrgs i3 "l gl S SN §
Il gyl 3 puiione das Jabl Jus lglias 201 deSl Lo
In a laboratory with a temperature of (20°C),
an riment was conducted using tunii g
of different frequencies. In the experime

- wavelength (A1) of each of them was m
and the relationship between the wavele:

the inverse (reciprocal) of the frequency by
. plotted as shown in the Figure.

What physical quantity is represented —a
slope of the line of best fit on the graph® 1§

S Ogall 3le) Ll 5ok ol 1y dogh dms V1 Ziledl pous M )

W Ol B
"/ Sound Intensity
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According to the wave figure. What is @b dagall ladg
the frequency of the wave? a3 5i ba Sl

¢4 gall

0.01 W 0.05

Time (s) o235l

e

Diaphmmﬂ{m}m-I
5‘3.'59:‘-353.0
N = O = kN

2 3 -0.3
MAHDY ACADEMY

S AWA
AVAAVALN

The wavelength The warvelength The amplitude o | (M) _}-an-njl e d8lall

ot gt L e Distance from source (m)
O4m £ . Am 0.2m

@
<

According to the wave figure. Which
of the following is correct? Sl gl Gy
T il (!

The wovelength The TTFH““"-‘ The wavelength The amplitude
g iyt it 0 gl e

B

Displacement (m)

| | |
o o o
w o =




D B2 XD

When the frequency of a standing 23 il ddcliaa Aic
wave is doubled to obtain another Jypaall 5 jaiue da gl
standing wave. What happens to (s Al B jiiie da g0 e
the number of nodes and Aall 22e e |y 13l
antinodes? ¢oyshall g

& The number of nodes decreases, and the number of antinodes increases | The number of nodes increases, and the number of antinodes decreases
Ol 3ae 333y 20l 200 Jiy Oshadl 3ae Jis g SBall 22e 2l .

The number of nodes decreases, and the number of antinodes decreases | The number of nodes increases, and the number of antinodes increases
osld e Jiyy siadl 2 i Gl e 31y g 28l 230 S '
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When a wave crosses a
boundary between a thin
rope and a thick rope, as
shown in the figure,

of the following is cc

for the wave? Qg0

its wavelength, speed and
frequency change.

20 133,79 lgic pug d>gdl Job

its wavelength and speed change, but
its frequency does not.

28 ¥ 1233)5 89 Ol lgic rwg d>gall Job

Qﬂid:r-i::_-g.nn.ﬂjlam
Jiog 219) Ju> g
s.ibl.nS-.lmm

:.ﬁa-asso
g;l-‘lﬂﬂ‘SI

JSl
+ B!

GTE% EL MAHDY . ACADEMY

Er CEED

—_—

— \

Thip Rope Thick Rope
&9) Ji> low Jui=

’:‘d:.s‘a”

its frequency and speed change, but
its wavelength does not.

ey 3 dzgall Job (Sg Olyssity lgic g dagall 333

its wavelength and frequency change,
but its speed does not.

280 3 lgic pw Sg Ol 133579 d>gall Jobo
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98 LS (1) Jolalt i \gt Alibaia 5 gl Aaa)l . 5 piins Olorga (9550
1NN g1 R Gl Cilergdt 2y 51kl prasvaalt i 1 Sl Gl a5
—Vm—> 'i'hlﬂ#l .
Standing waves are created in four identical
strings, as shown in the figure. The strings are
of length ( 1).

Which of the following is the correct ranking
of the frequency produced in the four strings?

SN aMlape y9335
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335 J3b ol 335 Glel ofe ol i Jad Jesd) 3 cilagad! Jadal 83k a5 S 13) 16

Ssoo)! Lia) caclad Loae axgell 335 i S .22
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ixgal) Jodo OUS 13) dxgal) de s 1S @S ele 13> 3 0.100 5 US dxge Jlsbol des Liws .20
' €1.20 cm asda )

e ALl LS 13) L ppls 2,85 s aesd Jods le 20.0 HZ Lass 5 il dj9s adsls avge Juzs .21
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" The figure shows the relationship
between wave displacement and
distance from the source for a wave
moving at a speed of 340 m/s:
What is the frequency of the wave?

A pall 4a ) Lony A s gy JRD e B
A oy AT A pdl el Ga dllesdd
(340m/'s)

e
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What is the frequency of the wave? TRl JSA) 8 A gal) 335 L

NI EAEY LIVt ) FAL 25 Hz

e S0 e P et
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Sl ana 01 A A0 g S jall g 9ad) a3l Jiad S Laa o
Which of the following represents the period of harmonic motion in the graph?

-

' @

2.9 4 Akl G dual 1) Aa ) 5.9 4 4B (o Al N Aal 3Y)
Vertical displacement between points 2 | Vertical displacement between points 4
and 4 and 5
391 Al G (3 Adeall Ga 3 591 Akid G (5 ASusall Ga 0
time taken between points 1 and 3 time taken between points 1 and §
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T enl) a1 A AR g2 A4Sl dand) Jias S s g
Which of the following represents the amplitude of the harmonic motion in the
graph?

s @

2.9 4 Adakil) G Agaad 01 Aa) Y 5.9 4 Akl G Al 11 Aa Y
Vertical displacement between points 2 | Vertical displacement between points 4
and 4 and §

391 Al G (5 Adeaall a3 591 Al O (G el a3
time taken between points 1 and 3 time taken between points 1 and §
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In the graph, which two points have the same phase?

t — . 4
R .

-7
-
aad

‘Lx

r4
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452 453 5351 3sl
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Which wave has the highest frequency? €335 81 Ll da ga 6
IV AVAVAVAVAVAVAVAVAVAVAVAN

AAAAAAAAANANAAN
v VVVVVVVVVV VD

INININININS

4 & A A A A B B B B B "R B B DA B A B A DA A DDA
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Which of the following properties of
waves does not depend on the type of
medium in which the wave propagates?

W ke ey Y il gall 403 Sailuaddl Ha s

A gall 4

S s gl £ g8 o

i gall daus 23 50 ol ds > sall J gkl
o>l Jglall g 293 Hally o>l gl g 334y
Wave amplitude Frequency Wave speed Wavelength
and wavelength and period and wavelength and frequency

The figure shows a wave obtained from
a wave generator with a frequency of

A G J geaall i ga  gianal) JS3 e
(f = 60 577) 334 Slaga dsa

(f =60s") Tha gall 220 JAUI A2 e AL
What is the speed of this wave?
160cm.s’ 240cm.s’ 360cm.s’ 360cm.s

S0 alsse 19335
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The graph shows a wave propagating in
a rope at a speed of 5.0 m/s.

Calculate the wavelength of the wave.
Calculate the frequency of the wave.

A8 s Jin B da ga AT L) aea ) S
(5.0m/s)

Aa gall o pall J ghall Ganaal

A gall 33 53 anaa
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S0mYs 46 oy AT A g0 By Jhal 21

The figure shows a wave al a speed of 90 m/s,
Find: sy
Tha pall das -1
imla 3 V:S0m/s
03+ - —

A

02
2- wavelength VOS2

1-Amplitude

Imy

5- Two points are in phase
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EL MAHDY ACADEMY

159

(

Sgaall 14 18 o laid] xilgi il 5 3

el s

5-4) 5 ksl

walllall LS

8yl |

A3 o

Sl A AR Ikl Cilplud Adl e & geal) iy

= e A6 jay 2 sa sk 9335 L Ll gl dn ga Ciguall iy | B
“ 152-151 ) s ol da jagdau gl AL S & geall A8 e O pudgs | 9
w_.ﬂﬁ $aad!

G geal) D ga 33 G Lghas 5 g S gual) (A 2) Bas i

153 wdldall aig s geal) A g Amasy Wgday a3 S guall 30d ims | 11
183 |l quis Acakil 50,58 ABpeapll b .3 2 gl g gine iy | 12
156 1 Joa

gl : ; i 0-0d -
e e AABE e )y Sl 2 sl (f =F, [m]} g 2l Astae 3y | 13

g alil A A 4 088 N Ladie Saad AN 1 AY) Aa (A 30030 o ASe L 0 ) Gy
) 23 aly
_Zﬁ,.._,dla\“ﬂdﬂh‘hiﬂalvh,Jiﬂuli baac (B Cui ) 7 ody

B2 €D

10

14

S0 alsse 1933
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During an experiment, a student rang a bell inside a container .1 iy ) elggll (o £ 300 clog J31o Lupe Gl ﬂ)b el 4y elisl 1
from which air was gradually removed. The sound became weaker yredill Lo gy Sy gyl B Laiy oplis] > chmay Ogaall luys
until it disappeared, while the bell was still seen vibrating. What is Tabollall sig) ﬁ:.lll yealall

the best scientific explanation Jaiisl $3le g Wl zlizy Digunll (i
A) Sound needs a material medium to travel elogll o Jaiiy ¥ equall (w
.B) Light cannot travel through air Blai cabgi uyl jhanl (z
.C) The bell stopped vibrating completely £hall o Umi Jaiis Jrquall (3
D} Sound travels faster in vacuum -' 5




Cayg | Br €ZZ

Increasing the number of vibrations produced by a sound source .8 3 gl v auildl o yiguo jluoe o 8)dlall SljliEall sac 8ol j aic .8

:each second directly leads to il 8 piilie Sogu

.A) A decrease in frequency Dol olasl (

.B) An increase in pitch Tigunll 81> 83b; (v

.C) Disappearance of wavelength .wzqall Jghll claisl (z

.D) Stopping sound transmission Dguall Jlaiil casei (o
Suppose the speed of sound in a medium increases while the .5 13Ls L0 3350 iy Laig 313)1 L bouwg b Siguall depw ol yoyisl .5
?frequency remains constant. What happens to the wavelength fuzeall Jobll Sy
A) It decreases iy
.B) It increases A (o
.C) It remains constant &L waw
.D) It becomes zero Bao Sqlus (3

SN aMlape y9335



. A=0.80m (336 M/5) A6y Orgaall 55 .90 5K Wyaas Aigeo drgn JKAI gy
I 1 §ad5gsall dzgll 35,5 Lo

l"l“” _ H"I"” HH‘I““ The figure shows a sound wave produced by a loudspeaker.
The sound propagates in the air at the speed of (336 m/s).
What is the frequency of the sound wave?

SN aMlape y9335
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The diagram shows waves sbdl o)l ::-:.1;-
move out from the bell after it “‘; ::;“ N

has been struck in air. Which of i las g ,;1_“.11
the following is correct daailly pusaa
according to regions A and B? B 5 A Oidhiall

A | B A B
ngh pressure Low pressure ngh pressure ngh pressure
A _ B A B
Low pressure Low pressure Low pressure High pressure
uaasis has paasio bhao waasis has 20 hao

SN aMlape y9335
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Adliseall yobaall (e day)l ddge Oilrge (i "Ll ewly” jlg>
TS g0 B> Mol lg) A gal ATV Aol pgusyll s

An oscilloscope displays four sound waves from different sources.

Which of the following graphs represents the wave with the
. highest pitch?

Graph A Graph B Graph C Graph D

H ﬂﬂ (A /}
ULBU‘_BU‘_H_ | NC A

SN aMlape y9335
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S(AB) Juru ol Bu gy oldS 451 ASL AN ClaS)I

i - .-b‘B
(j Which of the following physical quantities is
measured in decibels (dB)?
Sound Pitch gl B

Sound Loudness gl (Bslg2) _;H:

Sound Level

’75"!'_"&: Amplitude




% v

Thaud el a digus A guball o i

# Which one of the following birds has the loudest sound?

SN aMlape y9335
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Decibel Scale §(dB) Jaa )l B> g3 ol 4B el 1

C“f’ it Which of the following quantities is
: mon coveraon ook wae  couen e measured in decibels (dB)?

Energy of sound O guall A8l

Pitch of sound O quall d350

Loudness of sound " Ogall 53

Sound level O Gyall s giius

SN aMlape y9335
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Which of the following is not 895 dauil b 2usuo jué L s i
correct for pitch and loudness of Cdinubg Cguall
sound?

Pitch depends on the frequency of e 2 Sl M e
vibration Jh3l 00y Lle vaisi Oguall 63>
Loudness depends primarily on%lg tgm e wlwl JSiy daies c.:gull 8l
amplitude of the pressure WaEToE  ali e AR ha.bll dx>go

L,I:ﬂ'ﬁl'f"ﬁ EL MAHDY ACADEMY

Pitch and loudness of sound are g e Rt
factors that determine the sound Cgall ousu Gl Jolgall (o iy Oguall 63>

Pitch depends on the amplitude of

-l "
[ & a}- L s - 2 -
the pressure wave bs.all d>g0 daw e daisi Oguall 63--

SN aMlape y9335



B- The Doppler effect in water is observed in a ripple tank. The vibrating
source is moving to the left, by using detectors of water waves at three
locations A, B, and C as in the Figure below. Determine in which
location(s) the value for each of the following physical quantities is
greatest using in the Figure below:

QLS 53g2 plasiualy bl J) Hyots 48 5178Y1 juae cOlaghl o9 3 skl § Hleo U la>g) -B
a8 095G adlge / age (sl 0 coliol JSCAIL Lanine ¢ JS4I1 3 LS Co B 9 A pilge &3 § slhl Slrga
181 A5 ASLd) SlaSUl e JS (S Lo 1S) dasdll

» Water wave speed (43Ul d>gll dc w):
(surat al-mawja al-ma’iyya)
= Water wavelength (45Ul d>gll Jgb):
(tul'al-mawja al-ma’iyya)
= Water wave frequency (43l d>gll 355):
(taradud al-mawja al-ma’iyya)

SN aMlape y9335
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- R
iy Ldlye o Lyide (0.25v) dil dejuy &y jUad

(f) 8)las jlndll jouas Ogaall depuw R (V) Cu> duain e
Tedlyall oduoyy Ul 25Ul g2 Lo

A train is traveling with a constant speed (0.25v)
toward an observer standing on a platform,
where (v) is the speed of sound. The train
sounds a whistle with a frequency (f).

What is the observed frequency?

SN aMlape y9335



U § B 51 dolgt olosly 9.20 /s e A dolgdll &yo
13].3.50 MHZ 6l4ie 337 jUguw 55U A dolgl] yiuad .&ygSeudl
odofius §ill 335Ul o 1482 m/s elbl § Orguall dspw O Caals

fa = 3.50 MHz §(B) d3&) dolgal

Al (resekiBi |
ﬁ&(ﬁ .Q(::: A submarine A is moving at (9.20 m/s) towards

5 .-;-'9 ;.:;... A vy=0m/s  another submarine B, at rest. The Sub A sends out
- : — a sonar signal at (3.50 MHz). If you know the

speed of sound in water is (1482 m/s). What
frequency would the second submarine (B) detect?

3.52 MHz

SN aMlape y9335
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A stationary siren wails a sound duiguo d>ge dl )il 6)9Lo Gl

wave of 390Hz traveling in the elog)l 9 Jaiis (390HzZ) oy
air towards an observer who runs olxib LASy Ldlyo olxib Ll
towards the siren at a speed of (5.0m/s) dejun )35 6,900
(5.0m/s). If you know that the clog)l B Oiguall dcpun Gl Crale 13]
speed of sound in air is 345m/s, Lad «(345m/s) sall yoall
what is the wavelength of the Al digall d>goll >g0ll Jobll
sound wave received by the " Sl poll gl
observer?
0.885m - 0.872m  0.898m

o

'll..: o -~ L
varowtt, os- 3168

SN aMlape y9335
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According to the figure that shows an Juddid U § Blaww] 8yl yghas G JSEII e Dlaiel
ambulance running its siren, it moves Ollaku & Basiang pol olxil &g ¢ylisY! 3 5)\aso
towards Adam, away from Sultan. Trowe b e i
Which of the following is correct? |

’ ) ‘f {}
Sultan Adam
l'.
: . grmﬁkfd%&\? sound ata lower frequency 1, 4205 g_‘.t 337 HIEYI Bylase Cigso a3l Aound

Adam hears the siren sound, while Sultan does not. Olaki lgaaus Y Laiw A3y 5)lae g pof pawd

Adam hears the siren sound with a frequency wip Ae e U v E
equal to what Sultan hears. Ok datuy W) gluwe 3374 HIUY18)lse Siga0 pol aowwd

Adam hears the siren sound at a higher frequency A A . s -
than Sultan. Olakes dadu ae (Jol 337 HBYI 8)lho Oig p3T e

SN aMlape y9335
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1. Two tuning forks are placed near each other as

LeS' aml Lageany (50 o ily iy oSt a5 1

shown in the figure below. When the first fork i . g aSph le 3l wis ool JSi0l pdgy
hmhhm fork hsim to vibrate and on | 1y 3izay AN At
cduossiscnd. g ylaaly A1 3 G145 20

Coull el Sgds o e
Sl ey W1 Sy 2 A
AN Ayl mdall 33 20 ki A1 A2l B

Akl i e e ghae SS9 C
C. The forks are made of the same material. % . Cass
D. The sound waves reflect between the forks. Sy et gl Slrgd <

What condition is necessary for this phenomenon fa aliall oda Sgaad oW1 b il L

to occur? P

- A ¥ & - - ] . - |1 .
A. The forks are very close to each otfier. _ L‘*"fu-“*ru:-ftﬁufﬁr-"uﬁu A
B. The second fork has the same natural frequency AV A aall 33,301 e ) RS ES 5201 555 ] B

as the first fork. '—_—_—_‘E_l .'I:k:l" - isi ?l LA | Ij H .I -C
C. The first fork is struck very strongly. ; "J il _ ’-' ’h *‘_’I
D. The forks are at the same height. 2 _ FUYI ol e LS 9 0955 O} D

What causes the phenomenon of resonance?
A. The first fork vibrates with a larger amplitude.

B. The second fork has the same natural frequency
as the first fork.




1. Whal is msonance?

A The reflection of sound waves from a surface.

B The bending of a wave around an obstacle,

C The lerge Incresse |n smplitude whn 8 syslem
i driven at its natural frequency

D The transler of ensgy between teo different
systems of different frequencies.

Fomipll g la

e e ddpeall Sl gall Sladl A

e Jpo Sl pall sbsit B

gt 03 g plll iy Lokt del b B S0 Bl C
2l b il feallis o dillal U D

2 Two identical tuning forks are placed near each other. When
one s struck, the other begins to vibrale and produce & sound.
What explains this behavior?

A Sound waves are absorbod by the second lork

B. The secand fork is forced to vibrabe st its natural
frequency (resonance)

€ The hammer's vibrathon continues through ihe air.

D. The second fork becomes o magnet and attracts
ihve firsi.

) gt Wass e i e L0 8520 ol B

lantas] Je Bkl ae lagdnny o o Bl Glililazs LGy JLS et oy
Talodliis by Al L g jlaaly SmaWl b o 2V las
Adpanll il galt AU 25 Q00 ozt A

FUMNFILEE AP T 15 T I T RO o
B [ | PR T i B! g D

3. Which of the following ks a condition necessary for resonance
o oceur?
A Large driving force.
B F.l:|l.l-ll I'H'IP“I‘I.H‘II.' of the two systoms.,
C. The driving frequency must equal the natural frequency
of the system.
[ High temperature of the medium,

A An air column in a tube {open at one end, closed at the other)

1 s wel into resonance with a tuning fork.
Where s the displacement antinods formed n the alr column®

A Al the closed end.

B At the open e,

C. In the middle of the alr column.
D, At the water surface.

¥ a1 u,.h:-d pyy -hJ-!. '.,Jl.n.“ O .jt

S 5330 Bgd

allalll b (el da o 5sl

Pl atall 33l Jdhadl 335 gale Ol ey
e pll 3yl > i a2 t_l.uJ,l

Eho>

b 5 (AU Sl o Blaay ) e paiie) gl B Flas 35ee
S Poell spanll b Ao 151 oy 59K oo A0y gy o 1 e
ekl hplall uie B

..’Iﬂ FTTN AL S J £

juladl ch.- ax D

5. Why does a soldier break step when crossing a bridge? tﬂjﬁuﬁ’h—ﬁmlﬁ1éu =
A To increase the matural freguency of the bridge. pimld agdall sa 0 Baleyd A
B. To avoid driving the bridge at its natural frequency and causing resonance. Hdas l.,._,.,.,_..n'l....,_,..an.n_,... POV Tppemesy | [ LT IERET R
C. To reduce the mass of the bridge, gt Alz% o llzl T
T Tui ameakes Ve betalige produce & beuder sound, el Ggaw jicay il Jawd D
6. Which of the following is an example of a harmful effect of resonance? ol ol jlb il e Jta T e ﬁl B

A. The sound bos of a violin producing rich fones.

B. A wwing moving highes and higher when pushed at the right time.
C. A brudge collapsing due to soldiers marching in step.

A tuming fork prodacing a looader sound in an air column

Aph ey pay gl GlaS)l b Sipaall iyt
anliall gl b Lgads wie Jleld el B PP P _E
Bty dphabey gt i sapuip pem lpgil T
gl agad  fily ol Ups jaal LGy AS,s D

S0 alsse 1933
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The figure shows the first Oyl Jgb JSI o g
resonance length of an open air Zide Slgd .oud hall
pipe. If the frequency of the QD) omad ) aa 015 13)
sound is 820Hz, what is the speed «ds v Lé 820Hz g4l
of the sound? T gal

[ P—
1Hz - 10kHz

820m/s 334m/s 180m/s 361m/s

SN aMlape y9335
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Sl e Blaey b e mgihe (len 2gas) i sl 2
Bolall e skl [ 23,5 Sl Ly ASel Canisy Y
E . = " -
water level, the air column in the tube produces L"V”’w:"‘n’f“*"u“”“‘_”"";"“"
a loud sound when the length of the air column is o pdga 38 WS L Jlagll agant Jybo 095 Leis Lile
L as shown in the figure. -JE
Lis the relationship between the length L o pall A rgall Johally L Jalall Gy a8l Le
and the wavelength A of the sound in the air Tomd l Sigas s Slagll 3ganll x
column al resonance?
A L=a n_i.-; 1 A AL=A BL= E.L:—:— D__q,:_}.i

2. A resonance tube (air column) is open at one end
and closed at the other. A tuning fork of frequency
[ is placed near the open end. By adjusting the

4
L aaht Jadad Saiomy 13lad (dili JI A5 gllt 23,5 af) 130

£ I the [requency of the tuning fork is increased,

what happens to the resonant length L?

A. L increases.

B. [ decreases,

C. L remains the same.

D. There is no resonant length.

A alay
AL IRy
WS L Ay

A

]
i
sy Jabe dmgr ¥ D
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B. PRACTICAL EXPERIMENT / dalac &2 .B

B. When two glasses are placed very close to each other, and you
moved your finger along the rim of one cup to produce a tone,
you noticed that the same tone is produced in the other cup.

h@muniuijbhmwabluuuﬁ&ngm .B
1) > ylasi jlaod ladasl @l> Job e elaso] i ciady
tspmuuiﬂlu.n}minmlluumU bo\iw dosi

ANALYSIS QUESTIONS / Juloxil) dliuw

5,008 040 Eigasd byl gi Log $a,0Uall 0dd auwd ol oSal 13k
What can this phenomenon be called? What is the condition for
is phenomenon to occur?

elggll sgac Jgb

Air column

Thi is called ;
s phenomenan is ca d}mijﬂ“m@jn

Jﬂlﬂhmﬂkﬂwlﬁhﬂuﬁdﬂhﬂl 8
The candition is that the natural sglusta uslCl)
frequencles of bath glasses must be equal.

SN aMlape y9335
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Q. When two glasses are placed very close to each other, and you moved your sy Candy lagdms Ga o alaie Guals) gawls pog e g
finger along the rim of one cup to produce a tone, you noticed that the dagill Gudi ol clhsd el ooy lasasl dils e dlao]
same tone is produced in the other cup. S ¥ Gl o jauad

What can this phenomenon be called? What is the condition for

this phenomenon to occur? Tyl a1 Gigan) byl 3o Lag T8ymlall 0da s ol $Sar 3la
This phenomenon is called interference. o 12l 3l eda o

The condition is that the glasses must be made - PR i ; : \
of the same material. B3kadl udi (yo usgian GlaslSl oSy ol 58 boyddl
oaipll 8alall aie Lo

OpnalSl dumadall Sila33ll 5355 o 98 oyl
Aygluais

This phenomenan is called resonance.
The condition is that the natural frequencies
of both glasses must be equal.

This phenomenaon is called reflection. T oy | R | [P o, |
The condition is that the glasses must be 57 * 3

ey Gl 5oy ol s Joyidi

O ® O

empty.
This phenomenan diffraction. ; TP AT
The condition is glasses must be far sgedl 8,2 Ll

from each other. logasny e duns olwlstl gy ol g Jo, il

SN aMlape y9335
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he figure shows a closed-pipe resonator with a
% Lﬁe aﬁuthe bottom for water to leak, ar_ld thus
control the water level. At a certain height, a

ound tone of a certain frequency was issued,
:l"mr which the water level was reduced and

another tone was issued, and so on.
gt elbl o) il § (06 35) ke J1g gl JSAI s
300 Akl Jhhes] 15 (i LTy ik oLl Sgtana § Sl S0
ISy oyl Aaks fhbsals olb) gt o] Voday o5 ipine 3353 I3

=)

1at happens to the pitch when the water level in the pipe decreases?

B. This photo was taken by a cameraman for the Discovery Channel show (MythBusters) in 2005, anmer@ 13 Sl 4 5 ol] i gl s tn S

where vocal coach ‘Jimmy Vandera’ smashed a necked cup using only his voice, as shown in the photo.

(Discovery Channel)  siSu> 818 Cuold g1 (MythBusters) pualiyy § daasis |xaS @b o Oisi by9all 0da B
B9l 3 LaS chadd g0 plusiwly (Blu) Gis OIS i pabaonis "1ild Lauz" Faall Liyibl pB Cuo 2005 pls ad sy

IIJ'" = rE_ : _"-n
nl | = | 4

—— —— —

Why are certain sound frequencies able to shatter a glass? What is this condition called?
S| 03 s 13le Sl o WIS audass (ye diime dSgo Di120,5 (S 3L

SN aMlape y9335



In the adjacent figure, the relationship between the : =
ot A Tt bl 52

wavelength (i) and the inverse of the frequency (1/f)
A1/ F) 20, spgliag (A] prgall Jphall

Is shown.

| il | AL e

Determine the spe f sound in that medium

For a sound wave:

v=fA
Rearranging: A = v [})

Thus, the slope of the graph

() s s

[ sound v,

SN aMlape y9335




C. The data below was obtained during an investigation into the

w,ﬂ‘i S
EL MAHDY AC

% v

relationship between the different velocities of a moving sound source
and the frequencies detected by a stationary listener for each velocity:

il gl jdnd Altinal) s e g AN skt ot o] alisd SUL e Jpennl 3
Al S 2l s Ul (ARY) RS il Al

Experiment Mumber
1 2 i 4
Lpnill
Velocity of the Sound Source (M5
(m/s) ] 10 0 0
(/) copmall pions e
Frequency that detected by stationary listener ( Hz
i (82) 900 B74 850 BI7
() o8l paima (2Bl a2

the sound source moving TOWARDS or AWAY FROM the listener?
zive a reason for your answer.

2l LI FIPHP PRI PR SIS P Y |
ADEMY o
A. Towards, because the detected (requency increases s the velocity incrores

e ity Ll sl Sl 0,38 o i g
B. Towards, bocause the detected [requency decreases as the velocty incremses.

Lyl il L | At ||u.|_-_aa':|,': dall g ot
C. Away from, because the detected frequency increases as the welocity increasos.

.i.;,_JIL;;tJL.mI.,.,.uLm‘,m,_,‘I.__A.-_.nJ;L,.., X
0. Away from, because the detected froquency decroases as the velocity incresses.
Ryl zisd; Lal i 22C s 1 Y il 2 s 3

b) Use the information in the table to caleulste the speed of sound

during the investigation.

A 300 mys ol ] gt s sl i el i (i
B. 900 m/s
C. 1020 m/s
D. 1120 m/s

SN aMlape y9335




S| s 990 Wikl (0 Wil WL

1 JC

(523 Hz) d.i._.,Jl C anidl o3 a1 € i) QL) sy i) ) jacay g -
._...Lill ".‘-IJ' 23 a0 L 246 m/ S Lpoe o ddy i8S, l;'-r-u —"JLI." Lia S, -Lulv.l._].‘a‘
20°C G b1l d s ) a2l falalad nas 8L




175 =@ ¢ a5 g 4]0

B2 €D

dabpualh ol 13) sl o Dsa bl G Bikien B e sy A
Bya asd! jaass 60.0 km/h ic 0 L3, e a0
::L Lle SO0 oy .E;JJ* Sigeall 335 L3 512 Hz 233 5
343 m/s ‘éjl—-l:l olagd! g} FLITOPN | - P
538 Hz .C 488 Hz A
600 Hz D 512Hz B

72 KM/ ae s 35k aa2s obsl g ) 3 pdoge 94 LS .5
N0V 5 3le g 235 G5 13) AL HlA) 53 e
ie e 5b Lle SBL Juay i) Sguall 335 L3 657 HZ
343 m/s $abess Sogeal!

647 Hz C 543 Hz A
698 Hz D 620 Hz B
w 5 Vsn

p———

X
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Er XD

ST 7 ) (09 WS (o JSegll Wk g0 (5 0] ddesel WG

in m/s is equal to

The adjacent figure shows the length of
the air column for a closed-ended pipe.
If the frequency of the sound is 488 Hz,
then the speed of sound in a conductor

B gl £ gl 9a8 Jgb  glaall JSEN o
is i (8 488 HZ < peall ujq.ii::! o lall
GIS /s Baa g2 gV B i guall

328

340

341

488
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A wave propagates at a speed of 100 m/s ddgh jiga jig A100m/s 45 s ii.ljﬁ S
in a vibrating string of length 0.8 m. 1o e cald 0.8 m
Answer the following:

-

-

L=0.8m

T 5igl A B diiall A gall J ghs carea)
2- Calculate the wavelength propagating through the string
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A guitar player sounds C above middle
C (523 Hz) while traveling in a
convertible at 24.6 m/s. If the car is
coming toward you, what frequency
would you hear? Assume that the
temperature is 20°C.

i AN C Aakdl) G ad) Aadidies ) JUaadl sy
Pl A iy (523 Hz) (Aol C 4aill 398
24.6 m/s 455 me A8 9080 § jlans ) 130 S
a0 5 ) CullS 1)) Anandis g3 3330 La
fdalas

(20°C) 5.5hasi 3, a0 Ao 3 Gl o )

S
B
e

i3 0

e i ary siren wails asound
wo20 %) 468-9r2H0Hz traveling in the
- MARRY {SWRTYE an observer who
runs towards the siren at speed S
of (5.0m/s). If you know that the
speed of sound in air is 345m/s, 4 !
what is the wavelength of the sound < 131.(5.0m/s) puall dcjuul
wave received by the observer? :

¢
o dzge Al Hli] 5)8Lo Glai
\ g ji=o> “_,@o Az
O Jaii (390Hz) sy

G UASy wlye olail clggl!
(S0ko) ey )li53 8900 ol

w>90ll yhall Lad «(345m/s) clggdl

e
( osssm | oe2m | o872m  |[ os89m |
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You are in an automobile as shown (25.0 m/s) 48 juus & a5 5 s A il 2 5040
traveling toward a pole-mounted 5 kel Ciged 335 CAS 1)) B Aiea oladl
warning siren. If the siren’s frequency Chandion A1 33 530 Lad (365 Hz)
is 365 Hz, what frequency do you hear? (343 m/s) &) 9¢d) B Sigaall A8 e (s Lale

pr= Use 343 m/s as the speed of sound.
e

o231 aDal!
f, = 365 Hz (((t -

EEATE EL MAHDY ACADEMY
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You are in an automobile traveling at W38 A8 juas i 3 liee oS )5 i1 o 5380
(24.6 m/s). A second automobile is moving Jaladl 8 4005 luw J aliy (24.6 mY/s)
toward you at the same speed. Its horn is A5 2335 Ugea lgh g jdeas g Lgaadi A jully
sounding at 475 Hz. Thraus o2 333 LaHZz
What frequency do you hear? (343 m/s)  shsd Sipall A8 s Ol Lale
Use 343 m/s as the speed of sound.

A submarine is moving toward another S s 5 A a5 0l (A dal 5 s
submarine at 9.20 m/s. It emits a Al s (390 Sl ga 0l 9.20 m/s

3.50MHz ultrasound. What frequency s AV Ll i) alaiali 53 33 30 L 3.50 MHz
would the second sub, at rest, detect? TSl A
The speed of sound in water at the depth (1482 m/s) slall & & puall 8 pus Sl Lale
the submarines are moving is 1482 m/s.

SN aMlape y9335
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A trumpet plays middle C (262 Hz).
How fast would it have to be moving to
raise the pitch to C sharp (277 Hz)?
Use 343 mv/s as the speed of sound.

2262 Hz 3354 Sl ga Sl jdutia o s
L5 el gy ek O s Al A ) L
¥ 277 Hz ) cigpeall 522

(343 m/s) ;i“hqia,dlipﬂmw

What physical characteristic of a sound
wave should be changed to alter the pitch

g n i i o0 Lt 0 oI
o yuidl g T S geall (A 2) Do aadl 4 gea

of the sound? To alter the loudness? ¥ Sigall
List two sound characteristics that are NG G geal) pailad 4 Guimala S0
affected by the medium through which the (S gaal) A pa 4 I 2T 2 Ja gl
sound passes and two characteristics that A gl S5Y A paduadl) (s Gisald g
are not affected.

gl g il gallasll

dud Jiiiy sl buwgll d6USy gl 8y il :eagel] By

daleal slgall b dicpuusd douwgll BALSY gl de pw ALz :esgnll de pus
wljlall b lgie piST Jilgul 59 «Jilguull b Lgis ST

gl ST Y SIT gaitasl

Sl buwgll cagall dzya plo U (3 01) womll da)o
Jigall yamall 555 e aoied Jy dad JEiT

Ji cbuwgly cignll dyegi U5 U :(dacgill) wigall ol
Janall daub Jlc saisi
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How many times greater is the sound G geuall ok (5 glana W2y (A Gl jall 338 oS
pressure level of a typical rock concert s (8 (110 dB) wdlea Jia A &J':-““
(110 dB) than a normal conversation (50 Y (50 dB) 4=
dB)? ‘

et ey

A5 HEE EL MAHDY ACADEMY

A sound wave has a frequency of 4700 Gl o GG 13,4700 Hz W335 45 g 42 94
Hz and travels along a steel rod. If the ANUEA) el Ll o Adaal) CAS g < oY 9
distance between compressions, or 1.1 m
regions of high pressure, is 1.1 m, ¢ da pall 45 s ALS oS
what is the speed of the wave?

SN aMlape y9335
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A fire truck is moving at 35 m/s, and a
car in front of the truck is moving in the
same direction at 15 m/s.

If a 327-Hz siren blares from the truck,
what frequency is heard by the driver of

b e 230 035 mi/s A8 e &0 plik) 5 lan

A puay duadti sV B £ BB 5 luws alal (5 A
33 i gAY 5 s 5 o Cigua (30 13,15 m/s
_ 327Hz
b il B ) Bl dnana 01 22 30 Lad

the car?

" '%W“E%‘mmm a5 e (9 0 3 g

The horn of a car attracts the attention it

of a stationary observer. If the caris
approaching the observer at 60.0 km/h

and the horn has a frequency of 512 Hz,

what is the frequency of the sound

perceived by the observer? Use 343 m/s

for the speed of sound in air.

343 55k £ 54l A Sigeal) A e o Ll

it |

—

60.0 48 o il jall (4 G B ) S
512 Hz 233G sa (dsd) jaaiskm/h
Tl jall 4S5 S gual) 2355 Lad

m/s

538 Hz

512 Hz

600 Hz
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As shown in the diagram below, a car is
receding at 72 km/h from a stationary
siren. If the siren is wailing at 657 Hz,
what is the frequency of the sound
perceived by the driver? Use 343 m/s for
the speed of sound.

7 €D

Gﬁ;jeuﬂ:ﬁnﬂ‘yjlqieéy’u
335 A8 13) A3 1) 5 8 (£ 72 km/h

657 Hz 3N 5 s &g

) AS )0 A1 S guall 3355 Lad

(343m/s) (g sasli Caguall A8 jua s Lale

543 Hz 647 Hz

620 Hz 698 Hz
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Al plas) pa o g gual) g g3 peaddl g pamall jaall G e
Allal 83 aa BN Al dace gl y LAY Jase gl g almall Ja g Sy Gaa

vjjmrlmvitpm,ymyumﬁ!,w,.dldimlm. eopeally ARladall CilaSD) i ey
Leda 5 ddau g Belaa) 5ol dia) Silaayll

184 T ihalt .  Bpluiala¥! Alilaa by

9l AR A LgTlas 3 Saad aa Selialies Y1 g A geall (RN Jha g geally Alladall Slall ey
ila ol

180-179 willhal) e

i

183-180 s

183-180
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181 il e Al 5 o e T AR e (4 (1) (R g ema by A Selall O G
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