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Learning Outcome/Performance Criteria** dail yine /plaill paki e e

:]::lf:::l::htn between transverse, longitudinal, and surface waves and give St ik 15116

Calculate the frequency of a wave from its period and vice-versa (f = %j Exnz':p:::mtm s :13

Apply the relation (v=i1) to calculate the speed, wavelength, or frequency of Practice
a wave .| roblemi 14 to 23) 120

ribe that a mechanical wave is inverted if reflected from a fixed end and g
mains upright if reflected from a free end )

122-121

he wave properties like amp! ’ " oca wave, wavelength, St texthiovik 116-118

ol period and frequency
% etch snnpnts for the superposition of two overlapping wave pulses (same
a "', ] *1 traveling in opposite directions showing the resultant wave.
litude of the resultant wave in terms of the individual wave SL textbook 122-123

o overlapping waves (same wavelength) traveling in
Y :s“

6 | Define nodes and antinodes and describe how they are formed. St. texthook

Determine the wavelengths required for the lirst several harmonics on a string

under tension in terms of string length (4, = % J e Sexioonk
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Differentiate between transverse, longitudinal, and surface waves and give
examples

St textbook

115-116

Transverse Wave Longitudinal Wave

i

1
.

Figure 6 Shaking a rope up and down produces transverse wave

pulses traveling in both directions. Squeezing and releasing the coils of
a spring produces longitudinal wave pulses in both directions.

Explain the difference between transverse and longitudinal waves.

Wave motion —3»

i als ure 7 Surface waves in water cause movement both parallel and perpendicular to the direction of wave motion.
éthese waves interact with the shore, the reqular, circular motion is disrupted and the waves break on the beach.
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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
of wave travel, as shown in the Figure. What is
the name of this type of waves?

Primary waves iyl Ologe

Longitudinal waves

Transverse waves

Surface waves
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Which shape shown below represents a surface wave?

Pk hﬁﬁnﬁiﬁd‘rm;ﬂ&:ﬁ'lgl
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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"#w’* iy (1S 2T B) 3 (B) Oiila (i ga (RS sy
el aliia uddy (OIS | 4S5y pedans
: *a:mﬁlﬂluﬁd\uaqi

Greater Amplitude/Asw S| Greater Energy/Aith i Smaller frequency/*25 S8
® ® @

ter }'{mplitudeﬁ"----i S Greater Energ}'lm S Smaller frequency/a25 Jii
® ® ®

Greater Amplitude/Asu i Greater Energy/4il Sl Smaller frequency/*2 5 Jii
® ® ®

Greater Amplitude/daw S| Greater Energy/aits i Smaller frequency/22 5 J8i

® ® ®
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@f’" When the frequency of a wave is doubled, and the velocity of the wave does not
change. What happens to the wavelength of the wave?

4 gall 2 sal) Jghall Caany 13la \gie o 3T Y g dale (1S La el da gall 23 55 02 3 Ladic

Decreases by hal‘c - el
2 s P itp

4DWEMbdu‘m)i@,dlm,h@.m
It doubles ade Sk e oo sall L gl
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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?

slall 4 aidaga ¢ S plall (3ac 48 pula ga (ha duila 4 ga JAIE

455 s S5 A (A LS Jaia

folall da gal paaua MU J gaadl G ghia (0 s s

Wave length(4) 234l Jshl! | The period (7). a3l | frequency(f) 224
Remains the same/ 2% Y Remains the same/ a3 ¥ Decreases /Ja; ®

Remains the same/a% ¥ Decreases /Ji Increases/14:
Decreases/Ja Remains the same/,24Y | Remains the same/ssuY | ©
©

Increasesfﬁi-ﬁu 'emains the same/ 23 Y | Remains the same/ )23 ¥
i v gl
EenE 4 gD

S 0o Ao

iz EL MAHDY ACADEMY

Direction of travel wave/ 4 gall JUil olad)
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A speaker is placed next to a flame, a loud sound wave is played
, through the speaker causing the flame to vibrate.
) 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

Direction of flame movement ey

Longitudinal

—> L

Transverse

‘ , iﬁ.ﬂl‘

Longitudinal
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A5 ggall g1 paa Al ¢ g4l A JEEED 455 gt Sl g glpall o 11 Siay
A8 Jiad AV Adalabadll o gau 5 L0l gl Sl 2ad Jid JSB
el pgl) B Ciliandll 48 ja ¢ L 61 paad) Al
' The diagram represents sound pulses traveling
throw air. The red Fuint represents an air
molecule. Which of the following diagrams

represents the motion of the red point as the
pulses pass through air?
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E A traveling wave as shown in the figure. At

& B o
\ / \ / \ ' which point is 180 out of phase with point A?
A D E > |
\P/ \/ L 0SBl G ) JSAY B il ga gh LaS S At dn g

£ 180" gl A Ahhil) Gy g g skl (38
Distance from source (m) siaall Ga Al :
D E P

Displacement (m) &1y

ey

: __.‘
SEEE a1 wa Dl
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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 ( ) was ploaute.

8.0 ofm:ats ghgsica:hq:::l:pt'y‘ is represented by the slupe of the line

Sound Amplitude & guall da
Sound Speed i e Cigall ds

Sound Intensity e NaRPY ACADENY o J‘-ﬂ“ )
Sound Power i guall 3448
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B- Look at Figures (1) and (2) and then complete the table shown below, ’ A. Transverse waves propagate in a horizontally stretched rope, as
03] okt ot 8] e Jasd 5 pug (2] (1) (oS il -B 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 5), based on the curve, answer the following:
Stk Jod stz dol) goniall § magn 98 LaS o i Ay dpidin i § b aiens Silrge 105 A
“““““ N . ngodall e 3Uid (0.5 8) INS (2.5 m) bl o gall Conlad 3] (517051 shene o At

O T PP
S et == =
3 o NN
£ Ly ly Lyl
E 1
;-ﬂ.l | - | I T |, W | — —
02 |
3 05 10 20 25 30
Distance from source [m) sl [ dilaa
Fill the blanks in the following table to: lrnthafullnwlng table with the appropriate answer.
o Determine the wave type (in first row). gy Loy G Jguiadt Sef (@
o lIdentify each physical quantity (wave length, wave amplitude), Y ACADEMY
appropriate letters (a, b, ..., g)- example ef.. etc- as shown in the figure Wave Property | Number of waves |  Wavelength Period Amplitude
(in second and third rows). o gl ol e gl e dagall Jobo sl gl T
i Lo JE ol § 21,0 Sl The answer
e cialt ) gl 5 s © LY
ef Jita-(a, b, ..., B) deselidd Bypol pliiicly (iin gl A singbl Jghe) ANgih 4pa 3k ©
[ty G Sphealt §) JEAII S - @)
> e b) Calculate the transverse speed of the rope wave.
1) re(2) ;
N:. cmmm Fiﬁm F%ry e yaiuall Joull A ga 46 s sl (b
‘Wave Type
1 dmgll gy e —————— =3
~ Wave Length
: Aoyl g
3 Wave Amplitude
drglldas
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The figure shows two waves moving at the same speed. Which of
the following is true?

PS

B ot gadll
Wave A has less frequency than wave B o S ey acacerpy Ao gall o B 22 5 g A Gyl

Wave A has a greater frequency than wave B B Agsall G Sl 25 A

Wave A has less energy than wave B B gall G JB Al NS A Go gl

Wave A has a greater energy than wave B B s palt (e 81 A8l A0S A Ga gl
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B. 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:

g e cell) 3 8,501 i i 5,50 o] ) LA e puldl 85 05 b B
legizs 103 ¢l J) 3.5 gt 8,01 8 15] Las Lagin 5 Jeluy ol e by (1 50)
s 1 AL e e 3 g plgenll ol JEAIL gl 1l

ﬂms don't carry things as Waves carry objects as they
they travel through water. | travel through water. If we

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

Wizt oLl oot g Jai ¥ 25 1 oL Aet§) gl Jad
bl Ugle ey o e aolall e gnte lga O o JB1 3] el
i By o Jyeanlly LIS Y.

a) Who do you agree with, Omar or Ali?
e o e gl dns 345 g1

‘ -!wmmg-owmww
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Quiz: Sound Waves (336 M/S) 16 o #1441 b it 200 C 30 1Sa 10y L et i g S0 g

I | I sl guall da gall 22 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



p2 CEED
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|
Figure on the left shows a wave obtained from a wave’s
| generator with frequency (f = 60 s7!)., what is the
velocity(@) of this wave?

SN aMlape y9335
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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.?

SO T L ola)|
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B T e A £ f g A-Two triangular wave pulses A and B are traveling toward each other
What s the resalting shape of the interference of the (wo waves at time (¢ = 2.0 137 on a stretehed m'ing. each PHIW at IPEQd 2.0 Mf5| as shown in the
' Figure (a), at t = 0 5. Sketch accurately in Figure (b) the shape of the

resulting wave at time t = 2.0 5.

S . 2.0 CTN/S diai 5 e ey c390 iy Jo- an Lagainny olondly By A Slillta limga Ly

ool e Aot Azl K2 (b) JEAN § BBy gyl o = 0 5 iz ([a) KL § pge 98

Eeagy e (2. 0 o5 ) Rt S8 ey s dgada g 0 i gy sla Ty B 5 A B (i e Gl 8 AT Foaraiod
At = 05} GsS s 220

A= 2.0 5) S = Sl pall Jbl Dl g2 220 e

8 10 12 14 16
X fem)

Figure (a) gan

> i = oy ’ = H
RYs A5 “EL MAHDY ACADEMY |
A AHDY{CADEMY |

Figure (b) Jsan

LI U - L Y
L,
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Q.5: Interference of Waves - Superposition Principle
| .Twnn-mlnwmpuhulmqlﬂ traveling toward each other stretched :
string, pulse speed is (2.0 m;:}:!u:huwu in the Figure when ;“:u 5).
What is the resulting shape of the interference of the two waves at time (¢ = 2.0 5)?

- (t=0s)

18

ﬁ —
: N\ A
A A l.llliliilill“"'llll

@ 2 4 6 B 10 12 14 16 18 20 @ 2 4 & 8 10 12 14 16 18 20 gy oS (2.0 0 /5] Anday Loy iphdn i o aad Lagainag oladl B g A JUl Slrga Ol

x [em) x (em) At =0 5) 595 laie KN
_ ’ | 1[l=2.us]@wmwm.wﬁ.uh |

s i

$ 2 4 s\8 10 1314 16 W 20 .“ HJ“‘\?W‘

2

1

(1]
;E-l Smie EL MAHDY ACADEMY
:n-.”t

-4

8

7
L]
5
4
3
2
1
[

2 \t/w’u 14 16 18 20

x (em)
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Two wave pulses on the same string are headed
towards one another as shown. When both occupy the
same space, which diagram best describes the
resulting wave form?
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In the fgure, an oscilloscope displays four sound waves from
different sources.

D3 &by DByl plisclul Ly2d Gzl (20°C) 5l Ay i d Which of the following graphs represents the wave with the
pig lghe 51 (4)  maall Jghall (poldd @ dpadll (B9 ddlise Slaay highest loudness (Intensity)?
38145 (7) 33,01 (da) ogSnng grgall dglal s BBl il kel ou a8 Eipe Slerge i "OS gy’ S SN §
S § pbge . P e
S gl g s o bl o gt 1 e o Hogall gle) Lige Bas ol Ly Dol oy M1 3L pgu N1 g

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

- wavelength (A) of each of them was measured,
and the relationship between the wavelength and

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

What physical quantity is represented by the
slope of Ll{e‘ line of best fit on the graph?

MAHDY ACADEMY
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According to the wave figure. What is @b dagall ladg
33 5 La JSGd)
¢4 gall

7

the frequency of the wave?

o o
M W

Displ‘ammﬂ{m}m- |
l'IZ: g o

|
o !
N

331 ¢ aDad)
L MAHDY ACADEMY

I
o
w

Time (s) o235l

NTANA
AVAAVARN

The wavelength The wivelength ) | (m) J-‘mjl R a8l
s 0 Pt OV : Distance from source (m)

Odm X 0Am
_.-En Tre-Wli

L MAHDY ACADEMY

iy
o ©
v w

According to the wave figure. Which
of the following is correct? Sl B A gall

ffuaa il (u ¢
Themurelingih Thee sengiitods The wavelength The amplitude

sty gl e o3 s
i.2m 0.2m . 0.3m

o
-

Displacement (m)
o
o

| | |
W N =
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When the frequency of a standing 23 51l ddelina die
wave is doubled to obtain another J ,..m.ﬁ 5 ise A2 gal
standing wave. What happens to (s Al e da ga

the number of nodes and siall xe e i _}hg 13La
antinodes? "'-r"“ e skl g

The number of nodes decreases, and the number of antinodes in¢ & ‘P Y&M'Fm increases, and the number of antinodes decreases |
Ol 2ae 213 g diadl 2e Jis ‘ Oshll 306 (Jay g 30all 20e 3o 3

The number of nodes decreases, and the number of antinodes decreases | The number of nodes increases, and the number of antinodes increases
skl s Jigg shall 3ic Jiy Oshdl 330 3la g el 202 M3y
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When a wave crosses a
boundary between a thin
rope and a thick rope, as
shown in the figure, which
of the following is correct
for the wave?

its wavelength, speed and- 22¥Y g 1811
frequency change.

s 3259 lgic g dgdl Job

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

i ¥ 33)5 o9 Ol lgic rwg d2gall Job

Ji>g 219 Ji> prhang
g.blnS‘J.\m

MAHDY ACADEMY

—

——/\—

Thin Rope Thick Rope

1‘3 L MAHDY ACADEMY
its frequency and speed change, but
its wavelength does not.

iy 4 dzgall Job 89 Ol gic pwg dzgall 333

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

785 8 gz (509 Oty W33ig dgall Jsb
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Standing waves are created in four identical
B~~~ 1 - | strings,asshown in the figure. The strings are
A XXX E B 1. ~__A__} oflength(l).
Z 7 - Which of the following is the correct ranking
of the frequency produced in the four strings?

-+ 27 cm

fa>fc>fe>fp c ’_

S £ MAHOY ACADEMY
fa<fe<fe<fp

‘ fas<fc>fe=fp ‘

fo>Ua=fe)>fp
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EXAMPLE Problem 3

CHARACTERISTICS OF A WAVE A sound wave has a frequency of
192 Hz and travels the length of a football field, 91.4 m, in 0.271s,

a. What is the speed of the wave?

b. What is the wavelength of the wave?

c. What is the period of the wave?

d. If the frequency were changed to 442 Hz, what would be the new
wavelength and period?

problem 3 p 119

. R R A RIS M) T A AR SS S R e

13K @Al
MAHDY ACADEMY

S0 alsse 19335
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Practice 14 to 23 p 1201

14. A sound wave produced by a clock chime is heard 515 m away 1.50 s later.
a. Based on these measurements, what is the speed of sound in air?
b. The sound wave has a frequency of 436 Hz. What is the period of the wave?

c. What is its wavelength?

L MAHDY ACADEMY

15. How are the wavelength, frequency, and speed of a wave related? How do they depend on the medium
through which the wave is passing and the type of wave?
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21. How does the frequency of a wave change when the period of the wave is doubled?
22. Describe the change in the wavelength of a wave when the period is reduced by one-half.

L MAHDY ACADEMY

16. What is the speed of a periodic wave disturbance that has a frequency of 3.50 Hz and a wavelength of 0.700 m?
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18 The speed of a transverse wave in a string is 15.0 m/s. If a source produces a
disturbance that has a frequency of 6.00 Hz, what is its wavelength?

19. Five wavelengths are generated every 0100 s in a tank of water. What is the speed of the wave if the

wavelength of the surface wave is 1.20 cm?
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17. How does iﬁc reasing ihe wavelength by 50 percent affect thé frequency of a wave on a rope?

23. If the speed of a wave increases to 1.5 times its original
speed while the frequency remains constant, how does
the wavelength change?

=

jL*:I— AT FE W]

MRS £l MAHDY ACADEMY
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20. A periodic longitudinal wave that has a frequency of 20.0 Hz travels along a coiled spring toy. If the distance
between successive compressions is 0.600 m, what is the speed of the wave?

the wavelength change? Figure 1

24. CHALLENGE A hiker shouts toward a vertical cliff as
shown in Figure 11. The echo is heard 2.75 s later. [ U 8 e B G O
a. What is the speed of sound of the hiker’s voice in air? ‘
b. The wavelength of the sound is 0,750 m, What is its
frequency?
¢. What is the period of the wave?
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* The figure shows the relationship ' Lo 340 Aai ) Dy A g g SR pe B
between wave displacement and A8 ey 805 45 gl Jhanll Sa A
distance from the source for a wave (340m/s)
moving at a speed of 340 m/s: da g 35
What is the frequency of the wave?




) S physics

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

50 Hz

s %

#3¥ EL MAHDY ACADEMY
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T raall a0 8 AR ) S ol (g 92l a3 Jiad s Laa g
Which of the following represents the period of harmonic motion in the graph?

' @

2.9 4 Akl G da ) Aa) Y 59 4 Akl (s Al 11 42 Y
Vertical displacement between points 2 | Vertical displacement between points 4
and 4 and §

391 AR s (3 Adeaal] 030 551 Ak G (5 ASwaal a0
time taken between points 1 and 3 time taken between points 1 and §
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Tl a1 A AR8) g)) A8 el dad) Jiag L Las g
Which of the following represents the amplitude of the harmonic motion in the
graph?

fij— 151 / | e e oo
T I N . - i el @il

TRASE EL MAHDY ACADEMY Ease: EL MAHDY ACADEMY

v ©

254 Akl G Al 0 4 ) 554 Akhill G A A Aa1 Y1
Vertical displacement between points 2 | Vertical displacement between points 4
and 4 and §

391 ABR (3 Ahaall (a3 591 Ak G (3 Adusall Ha )
time taken between points 1 and 3 time taken between points 1 and §
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¥ sl Ouki Lagd ilall o) ) awe )
In the graph, which two points have the same phase?

t B

] diar

% o _:
22167 ¢ A Dt . / LA EL MAHDY ACADEMY
MAHDY ACADEMY . -
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Which wave has the highest frequency?

I JW\/\-N\MAA/\
c ‘. s AAAAANAANAANNA
:;"" ] ‘an

vy VVVVVVVVVV VA

B AVAVAVAVAVAN
OES = MAHDY ACADEMY

& 8 A A B B B B B B B A BB AR A A DA ADNDRE D
4

¥y R R YR RRYYRYRRNRTRYNYYPYRRYRNYRNYY YD

3 2
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Which of the following properties of W ks iay ¥ <l yall q.b..n walkadldl Ha )
waves does not depend on the type of c Vi gall dd LAIE G gl g g o

medium in which the wave propagatezg.
et was a6 W ARLLIY

Ty
T MAHDY ACADEMY

[

i’ i

i sall da 2 53 i gall A sl Jghll
o>l Jglall g G293 Hajlly >l Jkll g 33 540
Wave amplitude Frequency Wave speed Wavelength
and wavelength and period and wavelength and frequency

The figure shows a wave obtained from Oa e J gl 23 A ga ) glaall JS3UI g o

a wave generator with a frequency of (f =60 577) 20 lage g
(f =605 g pall 030 JAL A jue AL
What is the speed of this wave?

160cm.s 240cm.s’ 360cm.s’ 360cm.s

]
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S Phsics

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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0m/s 46y & AT A go g Jibad K0
The figure shows a wave at a speed of 90 m/s,
Find: o e dagl
Tda padl das -]

V: 0m/s

1 -Amplitude

‘h}"“] &-,.
03+

s Jgd 2

2- wavelength

5- Two points are in phase
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Part 2: Learning Outcomes 8-14 Ao dl ko

Define sound as pressure oscillation that s transmitted through matter.

St exibook 132

Explain that the speed of sound varies with different mediums and

9 St textbook 133-134
temperatures,

10 | Define sound pitch and relate it to the frequency of a sound wave. St. textbook 135

11 | Define loudness and relate it to the amplitude of a sound wave. St. textbook 135

Describe the sound level and define the decibel (dB) as a unit of measuring
sound level.

Apply the Doppler effect equation (f 4=f, ' v I} to calculate different Example Problem|
Practice problems

12 St. textbook 135

13 138

frequencies and velocities.

Recall resonance as the increase in the amplitude of vibration that occurs when a

system (or an object) is driven by an external periedic force, vibrating at the

wmm: s (or object’s) own natural frequency.
lnin resonance in air columns and give exam

14 St textbook 141

on different instruments.
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During an experiment. a student rang a bell inside a container .1 G2 )25 elggll o §1he eleg J5I Luys cullls @b idsale &yai eliil .1

from which air was gradually removed. The sound became weaker pruadll Lo Ljigy Sy pupdl JB Laiy o m03] > Anusy Jiguall i.q.-i
until it disappeared, while the bell was still seen vibrating. What is Salallall sig) GVl alsll

.A) Sound needs a material medium to travel clogdl o Jaiis ¥ cquall (o

.B) Light cannot travel through air S pera¥h 8 AR Wolai cangi uyadl sl (z

C) The bell stopped vibrating completely ~ “oo ELMAHDY ACADEMY Ehall o ¢ pwl Jaii Sguall (5
.D) Sound travels faster in vacuum -

?the best scientific explanation c ’ Jiiid $le bhwg (ol 2lizy Sguall I
|
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o8 S phsics

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 (

c I’ .B) An increase in pitch _ o121 § 2Dl Tigunll 81> 83b; (v
) o .C) Disappearance of wavelength v ELMAHDY ACADEMY > gall Jghll claisl (2

25 wora i Al .D) Stopping sound transmission wDrguall Jlaiil cases (0

o EL MAHDY ACADEMY

Suppose the speed of sound in a medium increases while the .5 13ke LU 32301 iy Ladgy D013)1 Le bouwg 0 Siguall dc pu ,;,i uepsl .5
?frequency remains constant. What happens to the wavelength fuzeall Jobll Sy
A) It decreases Jay (0

.B) It increases A (o
.C) It remains constant &L waw
.D) It becomes zero Bao Sqlus (3

SN aMlape y9335
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e Asall o1 pandl Aaill o gl (A JHE 45 um Siiasi ) glnall 1) g
A8 m Jiad A Al p gl ) o) il S ) S e
ol spdl A Slaaill &S ol ¢ paad dakil)

The diagram represents sound pulses traveling
through 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?

5 ool gaDadl
A% EL MAMDY ACADEMY




. A=0.80m (336 M/5) A6y Orgaall 55 .90 5K Wyaas Aigeo drgn JKAI gy
J f Saigeall dzall 33,5 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
move out from the bell after it
has been struck in air. Which of
the following is correct
according to regions A and B?

— . o ESEE EL MAHDY ACADEMY — —_— — —

A B A B
High pressure Low pressure High pressure High pressure
2o huo waaie has 2éiiye hao gy has
A B A B
Low pressure Low pressure Low pressure High pressure
R VO aiie b $i,0 e

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 snuc

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

o \ ALY -;:EL MAHDY ACADEMY

Graph C Graph D
y. AN /}
NP
: Graph S e, Graph3 g Graphd
MAHDY ACADEMY N

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

Which of the following physical quantities is
measured in decibels (dB)?

- E ==
= . Sigueall Bl
A EL MAHDY ACADEMY

“ Sound Loudness Oogaall (5ylg>) $i I\

Sound Level

;::_,.'BJI.-,;,....M: "

Sound Amplimdﬂ GRS EL MAHDY ACADEMY 'l:-l_’i‘ﬂ-" i._:“




E2 CEED

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 S(dB) Juswr ! B9 o3 AEN SoLuaS 1
("E" W uE Which of the following quantities is
Y b ‘“‘.:'ﬂ'“ ey W - measured in decibels (dB)?

:Energy ofsound ¢ @ O gaall asuo

prregpeey

w201 D

il
LEFE = g
- ,;‘-i: ﬂ w H -
Eaaat: EL MAHDY ACADEMY ¢ "'" ‘w' b., a
- L ]
v

Loudness of sound Cgaall 313'

c i? ~ 0 ..'I
g o Gguall g

EEA% _ELMAHDY ACANENY

:Pitch of sound

Sound level

SN aMlape y9335
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o8 S phsics

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

N s

i

14 ¢ AR

Pitch depends on the frequency of il 0055 e waiss Oguall $3>

vibration MAHDY ACADEN
Loudness depends primarily on the douw e gwlol JSdy daiss c.:gull 8l
amplitude of the pressure wave bbbl d>go

Pitch and loudness of sound are
factors that determine the sound

Pitch depends on the arnplltude % i
the pressure wave 0 A drse dnuw e eis Oga) 83>

2 EL MAHDY ACADEMY

a,au 0358 Gl Jolgsll (o diding igual] 53>

SN aMlape y9335
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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:
T uﬂ RS B3] plasiiunly ¢l J) 2yxis dad IABYN e (lrghl 9> 3 sUI § 9o 6 bag) -B
o a8 095G adlge / age (sl 0 coliol JSCAIL Lanine ¢ JS4I1 3 LS Co B 9 A pilge &3 § slhl Slrga

18V 4591 A3L 1Al OlaSdl e JS (S Lo #S) Aol

= Water wave speed (dsl! d>gll dc wi):
(surat al-mawja al-ma’iyya)

* Water wavelength (45Ul 4>gll .J,h)
(tul al-mawja al-ma’iyya) o

= Water wave frequency (45Ul d>qll Myl' o
(taradud al-mawja al-ma’iyya)

SN aMlape y9335
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~\

=)

iy Ldlyo oo Lyiio (0.250) &l de s &y jUbd

(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 platf "n, ‘
where (v) is the speed of sound. The t! -
sounds a whistle with a frequency (f = g.
What is the observed frequency?

22 ¢

L MAHDY AC

¥,

"

- oy
STATY £L MAHDY ACADEMY

SN aMlape y9335
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U § B 51 dolgt olosly 9.20 /s e A dolgdll &yo
13].3.50 MHZ 6l4ie 337 jUguw 55U A dolgl] yiuad .&ygSeudl

g e e o i o odofius §ill 335Ul o 1482 m/s elbl § Orguall dspw O Caals
fa = 3.50 MHz §(B) d3&) dolgal

L] D |
'(1@@::‘ A submarine A is moving at (9.20 m/s) towards

3 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?

— qmunT{
vy =9.20 m>

4.32 MHz
3.48 MHz
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 clogll b gl e ol Caale 131

speed of sound in air is 345m/sc A lad «(345m/s) Jzall jeuall

what is the wavelength of the . ﬁ%ﬂug@.ﬂ d>goll >gell Jokll
sound wave received by the &% Dhuoricuen S dl poll lghidians

observer?

0.885m 0.621m 0.872m 0.898m

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 Olaku (6 Buaiueg pal slaxil &l yxg Y 8ylas
2 e

towards Adam, away from Sultan. Treowe b as
Which of the following is correct?

l? ) | " % {}
- —AMBULANCE
% o€l ol Gytan ‘ o Adam
bae: EL MAHDY ACADEMY ||

| J\

Adam hears the siren sound at a lower frequency ., 222 5z, J51 83 7 1SV Byl Ciguo p3 o

than Sultan.

Adam hears the siren sound, while Sultan tes n Olab lgaaus Y L ¢y 8ylae Cgo pal paud

el g _"
Adam hears the siren sound with a freque 258 sbi S .. e T v
equal to what Sultan hears. WL dats L) gluna 33,74 JIGY1 B)ldse ©1ga0 p3T Rows

Adam hears the siren sound at a higher frequency
than Sultan.

SN aMlape y9335
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1. Two tuning forks are placed near each other as c ‘ LS il Lagaiing o Al ) 0sSe pudy 5 -1
shown in the figure below. When the first fork - lag  Jo¥ &Syl e 3l s oliol S gy
is struck, the second fork begins to vibrate and HIT LA g laealy jlma¥l b Al dS gl
produce a sound,

) Ay Jg¥) S92t 25 A
AN 2l adall 23 2 ks Al ESg2l) B
Bl udi e Gk gaeas LS pldl C

S el o ddpaall Dl gall S 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.

C. The forks are made of the same material.
. The sound waves reflect between the forks.

What condition is necessary for this phenomenon f5allall ol Sgaad W1 b2 L
: The forks are very close to each other. Ly o Ui s B S92 595 G A
B. The second fork has the same natural frequency ‘ LA S dall 33,20 e g AN 3 g2 55 5| B

SBPHS Pt e, P Vi 508 Byl Jo 45 ot 3 ke 5l .C

C. The first fork ks struck very strongly. ; ._ 1 Jua
D. The forks are at the same height. MY i e LS g2l 5955 ol D
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S Phsics

Tl e
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

. What is resonance?

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.

MDEHY

Twn identical tuning forks are placed near each other. When ilaslis] e j;hﬂ e gy G Al Gllilazs GGG GLS e a2

ml. ':E:;;::m to vibrate and produce a sound. Talodliis by Al L g jlaaly SmaWl b o 2V las

A Sound waves are sbsorbod by the sccond fork. 'l'l',d_t_m"'"’ ""u E’J“'ﬂ: a

B. The second fork is forced to vibrate at its natural Al (et Unss e 7 o JIER gl pe B
alpgll poi i plnadl Al et

frequency (resonance)
WA ) oo L abiii LN 8 g i D)

€ The hammer's vibrathon continues through ihe air.
D The: second fork becomes o magnet and attracts

ke first.
3. Which of the following s a condition necessary for resonance i ,_,,_u._j g3y bJ... '.'_"*“ e .ﬁ 3
b occur?
A Large driving force. . #3-5 ifge g A
B Equal amplitude of the two systome. el b Jlmal dew sald B
C. The driving frequency must equal the natural frequency R aodall sa3al Jhadl 3355 galey Ol amy C
i e pll 3yl > i a2 t_l.ﬁ)l D

[ High temperature of the medium,

4. An air column in a tube (open at one end, closed at the other)
s sl into resonance with a tluning 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.

dhand @ AV el e plans S e patia) wpd B Sles sges
T ladll agaall b do 330 ey 09K ol L) Bpdy sl s
kel RN e A

ekl bt ae B

el apeall har. 3 O

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. cpimnl) medall ss U dalgld A
B. To avold driving the bridge ai its natural frequency and causing resonance. Fhalas Uiy iy B b el 030,38 8007 el B5U) cinat B

C. To reduce the mass of the bridge.

oyl AlE L llzl T
I To make the bridge produce s leuder somd,

el Gpae iy el Jaed I3
Tomi ) b b e Jlia G e o 6
g oty iy el LSl b n.n...l." T ——
anliall gl b Lgads wie Jleld el B PP P _E
Bamty dpkais spledl e g i glegal O
wglsh dgan Jiis ol Upa jial L, A5, D

6. Which of the following is an example of a harmful effect of resonance?
A. The sound bos of a violin producing rich fones.
B. A swing moving higher 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

S0 alsse 1933
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The figure shows the first Oyl Jgb S8l o g

resonance length of an open air Zoiie Slgh .oy slall

pipe. If the frequency of the QD) oaad sy 0l 13)

sound is 820Hz, what is the speed’:a-c;w led 820HZ ygual! \ /

of the sound? i towall T
i e

i
rsiat. el @ADL
W] e T MAHDY ACADEMY

S phsics

820m/s 3 180m/s 361m/s

aiad” da

[=]2Fa v ]
S R (A FE- M
A 3 2

SRS EL MAHDY ACADEMY

SN aMlape y9335
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2. A resonance tube (air column) is open at one end Gkl e Blaay il e gtk (Jlah dgas) i) el 2
uﬂduuedluhtutm.ﬁ.mm&dm ol e sl 905 Sild Dl ASeS Canusy e Y
[ is placed near the open end. By adjusting the ¢ g/ Spanl b oLl ke aaghily - gig3hall
water level, the air column in the tube produces G e T
a Boud sousd wisn the Jength of the air colunn i P Toye 3n LS L Jlaah aganll Uske 595 beiis e
L as shown in the figure. A

tis the relationship between the length [ o Spall A mgul Jolally [ Jalall oy %I L
and the wavelength A of the sound in the air T opad a,uu‘,n”na,...mx
column al resonance? " -

5 A 34 =- =2 -

A L=24 B. L =~ C.L--z- D.L-T A.L=2A BL= C. L 3 DL r

If the frequency of the tuning fork is increased, ' SL e adomy 15lad (LI &S 9l1 23,5 a5 13
rwhlhappmulnthmnlhnglhﬂ AP o oo oy H =
A. L increases. de alagy A
B. L decreases, LJsy B
C. L remains the same. S L iy C

D. There is no resonant length. ipeiy Jado daees W 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.

ﬁg" lnq..nmu.nl.u- uu.:_,.l U-l.l.l"lnm u-t.@l:g u-uuls b9 Jic .B
W oieans 1) > s o laaas @l Job e clngo] i cady
SANG EL MaEy ACADEIRy Ss381 Gl o jouai dedill Gudi ol BoWiw (daki

ANALYSIS QUESTIONS / Juloxil) dliuw

5,081 040 Eigas byl gb Log $a,0Ua)l 0dd auwd ol oSal 13k
What can this phenomenon be called? What is the condition for
this phenomenon to occur?

clggll 3gac Jgb
Air column
length

akis| i

!n-!.l'lﬁ ER- M

% EL MAHDY ACADEMY

This phenomenan is called ool el ais S (D

resonance.
sgluds ulSl dinu bl nhwmﬁala-b.rul (2]
The condition is that the natural sgluie (puslSl

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 il s Cundlg ilagetns o las Getylite Gusls) Gewls 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

2

o221 0 aDl
Y EL MAHDY ACADEMY

s9az Jgb

What can this phenomenon be called? What is the condition for R \ N o )
this phenomenon to occur? Tapmliall ain Cigan) byl gn Lag T8,mUa)l 0im aud ol (Sas lile

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. Askall b 0 g Slaslill 095 ol om oyl

oaipll 8alall aie Lo
OealSl dundall Slaayll 85 Gl s doydll
Aygluais

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

This phenomenon is called reflection.

The condition is that the glasses must be
empty.

This phenomenaon is called diffraction.

The condition is that the glasses must be far
from each other.

oulSaidl 5 alall oda awd
ey Gl 5oy ol s Joyidi

ogandl Byallall oda o
Logany oo dans olwlstl g ol ga Jo, il

O ®© 0

¢ EL MAHDY ACADEMY

SN aMlape y9335
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he figure shows a closed-pipe resonator with a
% Lfe aﬁuﬂm 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
WHMIﬁwtuij aie sl 5gens 4 =l W
1Sag o5y Aaki hbaols olhl (Sgane U] a3 sipias 235 013

sat 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@ 1 e o s ] il g

where vocal coach ‘Jimmy Vandera’ smashed a necked cup using only his voice, as shown in the photo.
(Discovery Channel) S 818 Cuold g1 (MythBusters) pualiyy § daasis |xaS @b o Oisi by9all 0da B
B9l 3 oS chadd 9.0 plasiuly (L) Fis OIS lS pabionis "3l ouz” gall Lyabl p Euo 2005 ple by,

F n =

\ | =4 /

S O = WO

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

5l

7S

El

SN aMlape y9335
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In the adjacent figure, the relationship between the
wavelength (i) and the inverse of the frequency (1/f)
Is shown.

W sound in that medium

] | For a sound wave:
237 ¢ A D) 6.00 - |
L MAHDY ACADEMY ‘ | W= fA
4.00 4 s I . 1
| Rearra m:A:t.l[-—)
-.P | TR f
2.00 4 ¥ EL MAHDY ACADEMY Thus, the slope of the graph
| [ &A |
(erﬁ)mﬁabth “
0.00 - . — |
000 100 200 300 400 spo | oumdw

1/f (ms)

e e ERT  l  RT

SN aMlape y9335
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C. The data below was obtained during an investigation into the
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
A J 2l s Al (AlE)) 2228 2ilas Ay

P :
; 1 2 3 4
Laill dy
Velocity of the Sound Source (m (s . - » -
(/) copmall pions e

Frequency that detected by stationary listener ( Hz)
(F8) s pains o L2 23 A

900 ( 874 | BS50 | BX7

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

fie Loy ol mat o gl nty gl puaa 6 L (]

i SULPES | P ]
P T caris, bocause the detected (requency imcreases as the velocty incremes
L3
231 ool el catly Ll sl A2 3 20 O il g

L MAHDY ACADEMY
B. Towards, because the detected (requency decreasis as the veloaty incoesses,

Lyl il L | At "u_,-‘.ﬂg':l'.': dall g ot
C. Away from, because the detected frequency increases as the welocity increasos.

.hrJlm!,hEalaﬁ.nﬁJu;muﬁ.:.'__ﬂJL,q 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

Use the information in the table to caleulute the speed of sound

during the investigation.

Ao 300 ms el W ) e s o i ey e o (i
c
C. 1020 m/s

D. 1120 m/s
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EXAMPLE Problem1

THE DOPPLER EFFECT 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.




S physics

5
4. A car horn aftracts the attanton of 3 Sationary obserwar « the car is aporoathing E"LJ‘.)I‘ 175 —_ ‘éJL.'?-‘SJ 4du‘

- F ﬂ 'I'-' h -
the COS@rver 31 spead. TS horn'emts 3 sound with a freguency of 5170 M2

What is the frequency of the sound reaching the observds? Given
that the speed of sound in air is 343 m/s
538H2C 488 Hz A

600 HzD S12Hz B

5 Ll calS 18] Leul L, alnn) Ly ByLu Ggs igea aisy 4
Eyo Gsd! yauasy 60.0 km/h ic s 31D e o
3k Lle Sod),) Joay il cugaal! 23,3 L3 512 HZ 6255
343 M/S ol degdl P spad) ic
538 Hz C 488 Hz A

600 Hz D 512Hz B

& 12 '™ bore a vistorery aren | T g usescy of T orem's soured & £8T M wilet

72 km/h ie s 55w 2023 obsl pu )l 3 plge 5a LS 5

s the frequency of the sound reaching the driver? Given that HZ ) ; )
4 ) = i e S 5,0 cagen 355 oIS 15) .ant i) 5,0le e

the speed of sound is 3435 da o Sl Gla S3L1 Juay i) gaall 33,5 L3 657 Hz

64T Hz C S43 Hz A 343 m/s oless Zugaa!
498 Hz D 620 Hz B 647 Hz .C 543 Hz A
698 Hz .D 620 Hz B

v =
qi—"“—- I’ . -‘J - v T i
0 J ;
¥ AN i
X MAHDY ACADEMY X i

S0 alsse 19335
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S physics

UK 7 ) (09 WS (0 JSell Wasd po 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 .-..:;.q.ﬂ.‘:g o lall
GIS /s Baa g2 gV B i guall

328

340

341

488

SN aMlape y9335
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o8 S phsics

A wave propagates at a speed of 100 m/s | 413k Jiga Sy A100m/s 45 e 43 54 ST
in a vibrating string of length 0.8 m. 1o e cald 0.8 m
Answer the following:

-

L=0.8m

€ il 5 poiiall A gal) J gk anaa)
2- Calculate the wavelength propagating through the string

SN aMlape y9335
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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 )

*

LA FE- W]

SEAAE EL MAHDY ACADEMY

A stationary siren wails a sound
wave of 390Hz traveling in the
air towards 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 <l 131.(5.0m/s) puall dcjuul

wave received by the ohsenrér‘? w290l Jall Lad «(345m/s) clggJl

¢
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

" g dyiguall d= >gall I
S ¥l gadall =

0.872m

» )L

( osssm |

0.898m |

SN aMlape y9335
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You are in an automobile as shown (25.0 m/s) 48 jous & 270 5 e ‘,l L) a il
traveling toward a pole-mounted 5 Ahall i gea 3355 SAS 1) A0 5 ks slad)
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
Use 343 m/s as the speed of sound.




) S physics

You are in an automobile traveling at W a8 AS jus ieddi 5 laee S 55 1 5380
(24.6 m/s). A second automobile is moving Jaladl & A0 5 luw I 230 g (24.6 m/s)
toward vou at the same speed. Its horn LATS 0335 Ugua 4 g deas g Wgaadi ds
sounding at 475 Hz. Tdaaus 53 33 530 LHz

What frequency do you hear? & (343 m/s) @ shsd S pall A8y Gl Lale

s
(=] ? [
wue: EL MAHDY ACADEMY

Use 343 m/s as the speed of souna.

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 dual gl alalili 53 233 L 3.50 MHz
would the second sub, at rest, detect? YaiSlu A g

(1482 m/s) shall i & geal) 48 o s Lale

Sealer (] “?
SR weaB1 gadall

Elate: EL MAHDY ACADEMY

The speed of sound in water at the dgsth

SN aMlape y9335
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S Phsics

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. &

|m]

=

et
U e
A
o

32K @A)

L MAHDY ACADEMY

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
of the sound? To alter the loudness?

g 2 s 0 L0 ool
o yuidl g T S geall (A 2) Do aadl 4 gea
¥ &gl

List two sound characteristics that are
affected by the medium through which the
sound passes and two characteristics that
are not affected.

OGS & geall paikald G Cudaala S0)
;ﬂ"?dii.}yl_jﬁﬁqﬁlihaﬁ._a
oy S ) aial) (n il

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
aljlell b Laio 1T Jlgaull 59 (Jilgudll b lgi.oéﬁ

o Jl
s

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 wignll dyegi 55 U :(dacgill) cgall ol
Janall daub Jlc saisi

SN aMlape y9335
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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)?

A sound wave has a frequency of 4700 Gl e RGN 131,4700 Hz W335 48 30 42 34

Hz and travels along a steel rod. If the 4Gl Glad L) (s Allaal) S g ¢ 53V 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?




o8 S Phsics

A fire truck is moving at 35 m/s, and a b e & 2T 935 /s A4S s & 2T plib) 5 b
car in front of the truck is moving in the AS sy sl oladY) B LAY B luws alal 5 A
same direction at 15 mv/s. 33 i ¢ LAY 5 i 5 il i gea (331 130,15 m/s
If a 327-Hz siren blares from the truck, _ ) 327[!1'
what frequency is heard by the driver of Tlgalal A5 ) Bl dnacs o1 20 ) La2
the car? é '
b
The horn of a car attracts the attention 131l bl e oL La B e (393 S ged
of a stationary observer. If the car is 60.0 48 o ) Al 4 G 5l SIS
approaching the observer at 60.0 km/h 512 Hz #2335 G ga (3sd jaasskm/h
and the horn has a frequency of 512 Hz, Tl jall 4S5 S gual) 2355 Lad
what is the frequency of the sound 343 s 5hdi 1 3¢l A Sipuall A8 s Ol Lale
perceived by the observer? Use 343 m/s m/s
for the speed of sound in air.
488 Hz 538 Hz 512 Hz 600 Hz

SN aMlape y9335
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As shown in the diagram below, a caris | 45 w5 b 3005 U3 an )l 3 i ga sa LaS
receding at 72 km/h from a stationary 335 GAS13) A5 ) 5 ia (£ 72 km/h
siren. If the siren is wailing at 657 Hz, 657 Hz AN 5 s &g
what is the frequency of the sound Tl A4S0 (o2l G geal) 355 Lad
perceived by the driver? Use 343 m/s for (343m/s) § s Cigpuall A8 s S Lale
the speed of sound.

543 Hz 647 Hz 620 Hz 698 Hz

C’

w.l'lf’l [T Fu- R

h-?-'-'-" EL MAHDY ACADEMY




Part 3 : Learning Outcomes 15-19 light (1) W3 «ab

Differentiate between luminous and non-luminous sources of light, giving examples.

15 | Differentiate between opaque, translucent and transparent mediums, giving St. textbook 157-158
examples
Define quantities of light like luminous flux and illuminance, specifying their SI

16 | units. St. textbook 158-161

Define luminous intensity, specifving its SI units

Example Problem|1

Practice problems 162

17 | Apply the equation for illuminance of a point source to numerical problems

18 Define quantities of light like luminous flux and illuminance, specifying their SI St. textbook 158-161

o231 € aDat! et

" E-L A H DY A A D E Y | 0 |
Show that the illuminance provided by a point source of light has an inverse-square

19 | relationship with distance (r) from the source and a direct relationship with St. textbook 159
luminous flux.




