2lud) zgie

calad) &= degite liks & JoV o] 3 clsb 6 paiial) sl ol ¢ a5 L)) zeliad) & zalisdl 235

22:39:57 2024-11-13 : goliall gge sle Cilall d3ls] b

opsall |l bia¥) | Aging ol Sae | oty colale | (gl zxgie 1ol jus

u-\-n.ul-’ dave :a'a;l

paiial] alel) Cial) Caomy e laiz )l gl

o Euzsl.‘mﬂ a0
Sl 2l LY

W APYRIRT.

e Y] i) el ali (e a)gall

9 S i) (Slgd] ylaed) ali] > 1
TR Bpre ﬁAB_LJ‘ )L..AN a,ga.?.” (é)|)‘9j| L}S\,!.QJ\ 3

ol zgie pasiall laadl mazdl (s 550 JSag! 4



https://t.me/uaecourse
https://almanahj.com/ae/id=28925
https://almanahj.com/ae/id=28925
https://almanahj.com/ae/id=28925
https://almanahj.com/ae/13physics1/misc
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/13physics
https://almanahj.com/ae/13
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2024-11-13
https://almanahj.com/ae/13physics1/sheets
https://almanahj.com/ae/13physics1/slides
https://almanahj.com/ae/13physics1/keys
https://almanahj.com/ae/13physics1/exams
https://almanahj.com/ae/13physics1/quizzes
https://almanahj.com/ae/13physics1/book
https://almanahj.com/ae/13physics1/guide
https://almanahj.com/ae/13physics1/files
https://almanahj.com/ae/13physics1/files
https://almanahj.com/ae/13physics1/final
https://almanahj.com/ae/13physics1/notes
https://almanahj.com/ae/13physics1/reports
https://almanahj.com/ae/13physics1/english
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/teacher_id=2019
https://almanahj.com/ae/network13
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade10uae2
https://www.facebook.com/grade13uae
https://almanahj.com/s/1ba512
https://t.me/almanahj_bot
https://www.facebook.com/almanahjae/
https://www.facebook.com/almanahjae/
https://www.facebook.com/almanahjae/
https://almanahj.com/s/b32a75
https://bit.ly/3cnrM5Y
https://bit.ly/3clNMhN
https://bit.ly/3f8IKXE
https://t.me/uaecourse
https://almanahj.com/ae/13physics1
https://almanahj.com/ae/id=28827
https://almanahj.com/ae/id=28648
https://almanahj.com/ae/id=28408
https://almanahj.com/ae/id=28390

oYl o] (48 el s 85ladlg paiiad) pslal) Caad) vy lilad] Cpe ay el

Sl gally byl 5ia¥) (o8] 3241l (e Behavior Wave izsall Sl clit] ool 7 4 5



https://almanahj.com/ae/13physics1
https://almanahj.com/ae/id=28235
http://www.tcpdf.org

Vibrations and Waves
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g =9.81m.s™? E= 3 X 100m. s
Qproton = +1.6 X 10-02¢ yQetectron = —1.6 X 10717 C
CH.1_Module 13 CH.2 _ Module 14 CH.3 _ Module 18
‘ Vibration and Waves * ‘Sound * ‘ Electrostatics *
v— v‘
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Whenever necessary, use the following physical constants

| k=9x10°N.m*/c*

g =9.81m/s? c:3><108m/s

+1 6 X 10‘19 C

Apr oton, - ‘

~1.6x1071°C ‘
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The Earth revolves around the sun in an elliptical orbit.

What is the type of this motion?

Periodic motion Wygs ASy>
Simple harmonic motion Aoy 4l o3 48,
Linear Motion idas 45,

Section 1 Periodic Motion: Review

8. MAIN IDEA Explain why a pendulum is an example of periodic motion.

dsyead) AS ) Wlie Jsand) Sad 13l o5 ad.as ) a,Sall .8
SOLUTION:

The pendulum swings back and forth, following the same path each cycle and requiring the same amount
of time to complete each cycle.



Apply Hooke’s law to calculate the force exerted by a spring, the spring constant, or the distance by which a spring is stretched Student Book P.(4-6)

or compressed. Q.(1-4) P.6

Periodic Motion A5 59 Td) AS =)
Example The motion of a mass bobbing up and down on a spring

~—1H0 Mass on a Spring ~
Figure 1 The force exerted on the mass by the spring is directly proportional to the
mass’s displacement. .Lyis13) ae Ba,la ax Gnla ) &laSi) B Gaalad) Ly S55e al) deal) culass 1 J=san
Determine the displacement if the mass is 0.5 mg.

Fspring on_mass — constant

a4
F gravity on mass




— B — Finding the Spring Constant

i~

—

-
";" 12 = Spring constant
b= _ BON—40N_
L 10 o112 m — 006 m
- &7 N/m
AL o
==
o
o S
RS
v oq
g
__________ I —
= 2
=
(1=
=

-:""‘
&Dt} o002 O.04 O06 O.028 OO0 012 O14 016
Stretch distance (m)

Displacement (cm) A

Distance (cm)

N R



48. Force magnitude-versus-length data for a spring are plotted on the graph in Figure 22, (Level 3)

Force v. Length

12.0
<
S 80
—
o
L
4.0
0.0 020 040 0.60
Lenagth (m
Figure 22 gth (09)

a. What is the spring constant of the spring?
b. What is the energy stored in the spring when it is stretched to a length of 0.50 m?
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The figure represents the relationship between

The stretch distance (x)of a spring and the force acting
on it (F).

What is the magnitude of the stretch distance (a) on the
graph?

16 cmm

18 cm

24 cm




HOOKE’S LAW
The magnitude of the force exerted by a spring is equal to the spring

constant times the distance the spring is stretched or compressed from

its equilibrium position.
=l gm y9xlD

eIl i o) g'ﬁ >r=aa2lol) oG o el égl_....-.: = g_'s o> yo5al) ag'a.J:
cast 5 A s ge e alala o) )

F = —kx

POTENTIAL ENERGY IN A SPRING
The potential energy in a spring is equal to one-half times the product

of the spring constant and the square of the displacement.

ol B8 259 ,e)) ) Ll
ol oo Jols cawms gobus Gastad) o2 Aog ) posyll A3
A= 1530 ao e B Oaal)

PE =t = —;_—kxz



EXAMPLE PROBLEM 1

THE SPRING CONSTANT AND THE ENERGY OF A SPRING A spring stretches by
18 cm when a bag of potatoes weighing 56 N is suspended from its end.

a. Determine the spring constant.

b. How much elastic potential energy does the spring have when it is stretched this far

o unS 3lad Lease 18 €M Llane ol oz oy a8 &5 3mseed! d0llally Lauld) ol
a8 s e DO N 5 Lulalia ]

coaald) ELl Clusl La
Tabluodl sda oz fudatws lease pasld) 3 aelS)) a0, o) o)) a3ls jlane Ls .b




1. What 1s the spring constant of a spring that stretches 12 cm when an object weighing 24 N is hung from 1t?

SOLUTION: e & 3l Lesie 12 CM liae Jedazay oarb ol jlaas b .1
F
- ils o5 165 cm jluas k= 144 N/m b jaul Jaiiay, .2
-l foaslill a3y ,e)) pingll B3l
0.12 m

=2.0x10° N/m

2. A spring with & = 144 N/m is compressed by 16.5 cm. How much elastic potential energy does the spring have?

SOLUTION:

PE,, = ~kx
2

_ %{144 N/m)(0.165 m)? = 1.96 J



3. A spring has a spring constant of 56 N/m. How far will it stretch when a block weighing 18 N 1s hung from its end?

SOLUTION: ol Lo allazal luze Lo 56 N/m jasl el o8 151 .3
F = kx ad, s o 18 N 55 akis

x=fa3¥ _g32m J o o) Ll e L 256 N/M el s i 4
k56 Nim NS BB L - M &b yanl juddo
48 J ol s oy B8l ) Lt

4. Challenge A spring has a spring constant of 256 N/m. How far must it be stretched to give it an elastic potential
energy of 48 J?

SOLUTION:

PE,, = L2
2

2PE,, _ [(2)(48 )

X “Uosammm o

X =



As shown in Figure 3 on the next page, during com- ; [ AN ;,I_-.ji ol 3 S s LSs
pletely horizontal simple harmonic motion the spring’s

oS ddlls JI ald) dog ol iyl a3l
elastic potential energy is converted to kinetic energy A# & o o il 1o Jg-m
and then back to potential energy:. 182y iy dlb

IA'VW’ V=

Fsp

B

PE_ KE — O

PE_ KE

All of the system’s energy is

PrE.—0
elastic potential energy. When The unbalanced force exerted by As the mass passes the equilib-
the spring accelerates the mass rium position, the force is zero,
tovward equilibrium.

but the velocity and KE are at a
maximurm.

— -
t=OSIt—088l t=0-1s} t=0-2$i
- -

f — 0.8 s, the mass is back to its

starting position and repeats the
cycle

L mfm/\f‘f»-_l wvvv'

Displacement (m)
0
0

—) -
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Describe the energy transformations at  points 3-7
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Describe the energy transformations at  points 1-9-5
O0-5-1 ahail) aie 48Ul Y st Caua



Displacement (m)
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The mass-spring system moves in a simple,
horizontal harmonic motion. If the body moves at
time ¢ = 0 from the position shown in the Figure, so
that the total energy is elastic potential energy.
Based on the graph and the principle of
conservation of mechanical energy, which graph
expresses the energy possessed by the system when
the body position is at (a)?

PE.

KE

PE_

KE ~7



1 Apply the equation (T=2nvV(l/g)) to calculate the period of a simple pendulum for small-angle oscillations.

Student Book P.(7-8)

Q.(5-8 & 11) P.8

Jeedd go98d) G
ilae le Logiva Jaand) Jsha) a2l dadl (3 2T Gy Juals Jganal) 550! ozl (gsbuas

i ¥ B3l
¢
T'=2m [=
8
PERIOD OF A PENDULUM

The period of a pendulum is equal to 2m times the square root of the length of the pendulum

divided by the gravitational field.
4
I = 211\/ —
g

aoilod) auilod) dlmey Joadl Jobs Sle ¥) aerns ¥ goaadl ool 31 dasy
s o ekt say Joandl ele plasunl dds aid) daw o) Jatd) aliS Lle Lads
,@J%luhmgrygsubgg_u;@m@
Notice that the period depends only on the length of the pendulum
and the gravitational field, not on the mass of the bob or the amplitude of

oscillation. One practical use of the pendulum is to measure g, which can
vary slightly at different locations on Earth.

-

™
= daccwd) Jauad)

simple pendulum

AS ) Wlia Jaandl A4S Iad 4 S ST
eslins gl ¥) 598 5Y Ala.u ) ainslasll
LS amge pe A13Y) ae Ba s
Figure 4 The pendulum’s motion is an
example of simple harmonic motion because
the restoring force is directly proportional to
the displacement from equilibrium.
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Figure 5 Wind around the Tacoma Narrows

Bridge helped set the bridge in motion. Once Jo> 33939s)) b)) maels 5 JS2J)
in motion, a complex interaction between Leaie sl oo e (wi)l LosSs s
forces within the bridge’s structure and 53990 gon)) o amae Jelss Jgi N B E
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EXAMPLE PROBLEM 2 R

FINDING g USING A PENDULUM A pendulum with a length of 36.9 cm has a e om
period of 1.22 s. What is the gravitational field at the pendulum’s location?




Student Book P.(7-8)

1 Apply the equation (T=2nV(l/g)) to calculate the period of a simple pendulum for small-angle oscillations.
Q.(5-8&11) P.8

5. What 1s the period on Earth of a pendulum with a length of 1.0 m?

SOLUTION: 10 m dgks o Jad gpaadl !l L 2

1.0m
T = zx(-szSSleg 20s

6. How long must a pendulum be on the Moon, where g = 1.6 N/kg, to have a period of 2.0 s?

SOLUTION:

, 005 g0l o) 98 > G TONG 0% s ol o e Jpssd sl JpI L 0
T = 23\/; :

T 2.0s)
f gl — | = (1.6 N/k =0.16 m
9(21] ( 9)( = )
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m?endulum How must the length of a pendulum be changed to double its period? How must the length be changed
to halve the period?

SOLUTION:

T =27 L so £= l—z
“g T, Wa

To double the period:

_.rlg i"_’_=2' sO .’i=
T, AL I,

The length must be quadrupled.
To halve the period:

B s 8 o -4

T, I, > I, 4

The length is reduced to one-fourth its
original length.
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The simple pendulum swings in a simple harmonic motion.
When studying its motion, which of the following physical
quantities does the pendulum’s period depend on?

Length of pendulum, material of the bob win s giall 3ol Jguid! Jobo

Gravitational field (gravity), mass of bob  Jsuidi 5,8 &S auilall Jlxe

Length of pendulum, gravitational field (gravity) dwdlad! Jlme (Jaid! Jsbo

Mass of bob, shape of the bob Jaid! 3,8 JS&  Jguidl 3,8 ki
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1ok el
_.r“' . YEarth

b On u e Gmoon = ¢

The period of a simple pendulum on Earth is (TEﬂrth) . What is the
| S period of the same pendulum when it is moved to the Moon (Tp150n)7

Giventhat: g, = = g"':"T'""'

TMoon — 6 TEarth

Trarth — V 6 TMoon

Trarth — 6 TMoon




Student Book P.[9-10)

4 |Differentiate between transverse, longitudinal, and surface waves and give examples.
Q.(2527) P14

‘ Kinds of waves <la sall &\;ﬂ\
v

Mmechanical waves SiiSia il g0

Electromagnetic waves
Aslaling 5 )¢S Cila 50

Ad 50 gale Jaud Aa gall 2 LAT
3 Ja gl ZlaTY da gall j < "dc. .
i . . The wave needs a physical medium
The waves does not need a physical medium

: MJMjMJthJAL@Q\y‘
s 4 90 e i) The types are longitudinal and transverse

Types are transverse only —
: o : ‘ & gall Sl ga g slall Cila ga Jia
I ) daud) § & guall il A . : :
A9 0 I 592l >34 Ja Like water waves and sound waves

Such as light waves, X-rays etc

sound waves? O sall Cila g
1- longitudinal mechanical wave

2- transverse mechanical wave
3- transverse electromagnetic wave



The wave needs a physical medium : - . N
in which to spread Mmechanical waves 4SS Gila ge
v__ ! l
longltUdmal waves Transverse waves 4xa iue Gl ga
A ola il 54
(abiie lia (3hlia)JA1A% o2l o Buda (glalle) BELS (10 (65T g9 Al (e ST
It consists of compression (high pressure areas) and It consists of a crest and trough
rarefaction (low pressure areas). — Mechanical Wave Crest
- 1
F N F W
— ST - Trough
G gl il ga Ja =
Like sound waves Like water waves slall il ga Jia
When the particles of the medium vibrate When the particles of the medium vibrate

parallel to the lineof spread of the wave vertical to the direction of the wave



B- T.oolk at Figures (1) =2and (2) and thhemn complete thhe table shovywm belovw.
oGl Cre el (oSl Lo  de Jacl o cas{(2Z) s (1) oxts iy =7 —E

Fill thhe blanks in the following table to:

o Determine the wave tyvpe (in first row).

o Identify each physical guantity (wave length, wave amplituade)., using
appropriate letters (a, b, ..., g)- example ef.._.etc- as shown in the figure
(in second and third rows).

Tets Loy JLa38 SoaceSt  § ot , 258 Stal

.(.J_,S‘l —paa ) é) 2Lt Sad s toes )

ef ._’L:..—(a, b, ---,8)wlhu,a’le'—**-’l—nlec(lq—,&‘luo%,l‘c.’,b)wwugﬁé-}’ o
A=Az Sis slan Ml&@'é&.’o"»“—&,l-”

No. <Comparison item Figure (1) Figure (2)
I .o Slaoll ang < () < (=) Jsan

1 Wave Type T

gl é"‘
Wave Length

— Al Sl —

= Wave Amplitude EN _.—-'_———___, sroamtd
Aol S g 2 7 = O

e ———————————e e ———



According to the wave figure. Which of

the following is correct? ' JSAN B A pall il
Taa J3D e
The wavelength The amplitude
> sl Aal
0.4m 0.4m
The wavelength The amplitude
e i o
0.4m 0.2m
The wavelength The amplitude
e e
0.2m 0.2m
The wavelength The amplitude |
>3 J sl al
0.2m 0.4m
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Which of the following expresses the maximum distance that a vibrating
object moves from the equilibrium position?

An amplitude EIR=T% (T

A complete oscillation 5 AlelS 350 W m




AR L T/, YOO
_____________Tfpf_"ifa_vfi__;Eﬁe_fil;:@;_mjgmg@ﬂiﬁm_;____ff'_tt __________
A Longitudinal -— | Al gl
Transverse «—> iy
A
Longitudinal ol
v |
A__°® . B I )
Transverse o b
v

AL Jie Spuas Ao A gr JuAl mig o JRAT) L LeS ( Foluae Aad ol 5l gm Do e puay i
slaill g Siguall pafle a3 akeadt Sy gl o et S s AL Dgiiall $ gl Wadd) wugd
FAall | gt 35 >

A speaker is placed next to a flame, a loud sound wave is plaved
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?

o )

= o O

L




What is the wave that disturbs the
particles in the medium

perpendicular to the direction of the
wave’s travel?

——as A A

By s i Gl o
o hf.‘é"‘@
g AS e

Neither transverse wave nor longitudinal wave

The longitudinal wave
Al pial) 4o pall

The transverse wave

L'AMM\

a component of longitudinal wave and transverse wave

A in s Al gl o gl A8 e



Transverse Wave Longitudinal Wave

Sl
s .\.

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.



Q. What category of wawves do Transwverse and Longitudinal fall under?

Clgtiad i il A plall 5 A jaiaeall il sall X A Le

Mechanical Electromagnetic

Surface Longitudinal

Q. When the particles of a medium are vibrating perpendicular to the direction of the wave, thisis

a wave. o 038 ¢ da gall o) e gagas JSG Do oll Alasia FigS Ladic
da
sound water "
transverse longitudinal
When the particles of the medium vibrate parallel to the line
of spread of the wave, this is a wave.
‘\AJA @ol@cﬁﬂ\Jm‘bﬁj‘yMLﬂ}\uqum
sound water

transverse longitudinal



Crest Wave motion =3

Trough

oladl juahy Aol 4 sl
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Figure 7 Surface waves in water cause movement both parallel and perpendicular to the direction of wave motion.
When these waves interact with the shore, the regular, circular motion is disrupted and the waves break on the beach.

Surface waves Waves that are deep in a lake or an ocean are longitudinal.
In a surface wave, however, the medium’s particles follow a circular path that is
at times parallel to the direction of travel and at other times perpendicular to
the direction of wave travel, as shown in Figure 7. Surface waves set particles in
the medium, in this case water, moving in a circular pattern. At the top and
bottom of the circular path, particles are moving parallel to the direction of the
wave's travel. This is similar to a longitudinal wave. At the left and right sides of
each circle, particles are moving up or down. This up-and-down motion is
perpendicular to the wave’s direction, similar to a transverse wave.

Real-World Physics

Tsunamis

On March 11, 2011, a wall of water
estimated to be ten meters high hit areas
on the east coast of Japan—tsunami! A

tsunami is a series of ocean waves that
can have wavelengths over 100 km,

periods of one hour, and wave speeds of
500-1000 km/h.



Orital path
of water
molecules

._} O8Ss Gy5io Nles ol Slascce e Sl fon gaill laa é
Aol JLEG) slast g 1halads 51 Glisi G0 Bsloe Ol ans
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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?

Primarv waves

Longitudinal waves

Transverse waves

Surface waves




Jo e aBlall Jati aca priuall A gall ) GOSN gl y3 Sl g il ol jdl) jnida 8
Ay Ll WiSay e saldll
25. Transverse Waves Suppose you and your
lab partner are asked to demonstrate that a

transverse wave transports energy without
transferrimg matter. How could you do it?

ALl Jo3 489S 5 Cila gall Azl Joa Jlgd) 1) 0

This question is about the nature of waves and how they Al ) Jas dlac) 9
transfer energy. j Juall é L Aa Slsay Qi g add e alhl 2
;aet up a rope or ahslilr(;ky. . . .)'AY\"QJ.LJ\ ey AY Ll g o pall Jual
ave one person hold one end of the rope or slinky, : . : : .

and the othepr person hold the other end. " i 3! d"bj\; ‘-EJL 28] e ‘ém QM‘ ‘-;c L_b" 3
3 The person holding one end of the rope or slinky ey ox dhy ad (5l e A g Gl G dal
should create a wave by moving their hand up and down. .dé--:}!)
4 Observe the wave traveling down the rope or slinky. LaVy 5  Jaall j Jaall grs Jai G;;j\ da gl 8, 4

5 Notice that the wave travels from one end of the rope RSN S Jaall A i e JEGE A gall ]

or slinky to the other, but the rope or slinky itself does R o0 g . e .
not move from one end to the other O oy Y ands 3V 31 ) Jaadl 81 ny‘ o yhall
AT Gk



Student Book P.(9-10)
Differentiate between transverse, longitudinal, and surface waves and give examples.

Q.(25-27) P.14

5. Wave Characteristics You are creating transverse waves on a rope by shaking your hand from side to side.

Without changing the distance your hand moves, you begin to shake it faster and faster. What happens to the
amplitude, wavelength, frequency, pertod, and velocity of the wave?

Jom e ds ,enine culsge Sulas] =un,l 13) Ao god) yadSlias
R e I e e R S B i

-E;_-—5_5J1 Al -Lt'n—-..__-; |_‘|-L-:|- .|_"|_'|.=1 Ld-__-j -_‘I_‘,";-r-..'& l_,.:J. .&EIL..:I_a_” _,.:q__|_*L'1 e

SOLUTION Yagaiadl de ally (5,0ad) odly a5 2dly dAaedl Jolas

The amplitude and velocity remain unchanged, but the frequency increases while the period and the
wavelength decrease,

-

~

>l




Figure 9 A wawve’'s amplitude is measured . awmga o Aol .zu_h._... '-—J-'-"-":‘,? ,_lj_.:.':..ll
from the equilibrium position to the highest &3 =5 ol Sle alaa aasl I GlaY
or lowest point on the wawve.

Wwave A A S gl
/:& //

WWave B B ar.ll

P w_//_ SO

Amplitude How does the pulse generated by gently shaking a rope differ bl drgally Calaly fi> 5o e den bl dogall o DNV g Lo da))
from the pulse produced by a violent shake? The difference is similar to the [z i>gag S p uj Liss irga oo MY addy syl lia :;I Sy o058 (e

difference between a ripple in a pond and an ocean breaker—they have differ-
ent amplitudes. You read earlier that the amplitude of periodic motion is o dygall Bol) daw u] |.an 2 Lealiaw o8 Co ‘-’j

the greatest distance from equilibrium. Similarly, as shown in Figure 9, a i>gel dru ul 9 | u-’l ﬁ-«ag-d g L3 J.«.u.”.@ AN o d.’le.o u‘“‘jl
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Amplitude

Displacement

tr.ansverse wave’s amplitude is.t.he .maximum | | | N ot 8k il u] UJ! sy ol 5Y) poge (o dxsell a5 5 b da I
distance of the wave from equilibrium. Since amplitude is a distance, it is | . | | ) | "‘] L.
always positive. You will learn more about measuring the amplitude of dulpy sie dlghall clrgall daw uld o bll B ats din g Ll i il

longitudinal waves when you study sound. Ogall



Sketch snapshots for the superposition of two overlapping wave pulses (same wavelength) traveling in opposite directions Student Book P.(16-17)

showing the resultant wave. Q.31 P.20

3. Identify the quantities labeled A and B in the figure
below.

Displacement (cm) A
-
B
Distance (cm)

A B
Vs 8 Period Amplitude
B. Period Wavelength
C. Amplitude Period
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Energy of a wave

i gl AAlls

For waves that move at the same speed, the rate at which energy is

transferred is proportional to the square of the amplitude. Thus, doubling

the amplitude of a wave increases the amount of energy that wave trans-
fers each second by a factor of four,
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Wavelength Rather than focusing on one point on a
wave, imagine taking a snapshot of the wave so you
can see the whole wave at one instant in time. The top
image in Figure 10 shows each low point on a transverse
wave, called a trough, and each high point on a trans-
verse wave, called a crest, of a wave. The shortest dis-
tance between points where the wave pattern repeats
itself is called the wawvelength. Crests are spaced by
one wavelength. Each trough also is one wavelength
from the next. The Greek letter lambda (A) represents
wavelength.
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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.?

m
0.50 —

m
20.0 —




A sound wave has a wavelength of s dsenda s

(4.0m) and travels with a speed of o pew Jimus (4.0mM) o
(240m/s). What is the period of the Sos= e d e (340m/s)
wave? Tia jall

85.0s

0.012s

0.024s

0.006s
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EXAMPLE PROBLEM 3

CHARACTERISTICS OF A WAVE A sound wave has a freguency of
192 Hz and travels the length of a footbhall field, 91.4 m, in O.271 s.

—

a. What is the speed of the wawve™
b. WwWhat is the wavelength of the wawve?
c. What is the period of the wawve™?

d. If the freguency were changed to 442 Hz, what would be the new
wavelength anmnd period™



Displacement v. Time .10 hw\d = 1m
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What is the speed of the wave?

. What is the period of the wave?

What is frequency of the wave? |

. What is the wavelength of the wave?
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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 experiment, the
- wavelength (1) 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 the line of best fit on the graph?
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The figure shows two waves moving at the same speed. Which of
the following is true?

Wave A has less frequency than wave B B Ax gall e J8 2355 W A i gt

Wave A has a greater frequency than wave B B A sall S 2355 W A gl

Wave A has less energy than wave B B dasall pa JBI A3 Sllia A W gl

Wave A has a greater energy than wave B B Ax sall (e aS) 48U SIS A Gl




3 Sketch snapshots for the superposition of two overlapping wave pulses (same wavelength) traveling in opposite directions Student Book P.(16-17)
showing the resultant wave. Q.31 P.20

Ol god) 1S

Superposition of Waves daladl ol e AaSaie i o 33 ik sk le Jais o 51 oo
Suppose a pulse traveling along a spring meets a reflected pulse that is oluas clla sz YAl ada 2 Sasew 4 Lo A5 gsa o tmose oo LS
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that the displacement of a medium caused by two or more waves is the copaSlate cealosl glisgell clanl 13)y aasas sasly opaSal ;—~5' sl olimga .-

algebraic sum of the displacements caused by the individual waves. In
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other words, two or more waves can combine to form a new wave. If the

waves is called interference.

~—— Interference of Waves Elgpg::ﬂlﬁmﬁaves add algebraically during o ped) 13 -j
ncsentvave| | °" 31. Superposition of Waves Sketch two wave
rotecesve pulses whose interference produces a pulse

i——

with an amplitude greater than either of the
— individual waves.




Sketch snapshots for the superposition of two overlapping wave pulses (same wavelength) traveling in opposite directions
showing the resultant wave.

Student Book

P.(16-17)

Q.31

P.20

Constructive Interference

Destructive Interference
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Figure 15 When waves add algebraically, the resulting combined waves can be quite different from the individual

waves. Summarize how waves behave during and after superposition.
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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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A-"Two triangular wave pulses A and B are traveling toward each other

on a stretched string, each pulse at speed Z.0 cm /s, as shown in the
Figure (a), at £ =— O s. Sketch accurately in Figure (b) the shape of the
resulting wave attime £ = 2.0 s.
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9. The diagram below represents two pulses 3. The diagram below represents two identical

approaching each other. pulses approaching each other in a uniform
medium.

—_— — 6
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Displacement (cm)
O |
™
A
™
=

Which diagram best represents the resultant pulse at

the instant the pulses are passing through each
As the wave pulses meet and are superposed, the

9
other? maximum displacement of the medium is ____.
A —6cm
B. Ocm
& 3cm
\/ D. 6cm




8. As represented in the diagram below, two wave
pulses, X and Y, are traveling toward each other in a
rope. Both wave pulses have an amplitude of O.30 m.

ozom ] ~ . L P e N

Which diagram shows the pulse produced due to the
superposition of pulse X and pulse Y72
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1. Determine wave properties such as wavelength, period, frequency, amplitude, and speed using a graphical or a visual Student Book P.(10-14); P.9

Q1 representation of a periodic mechanical wave.

2. Explain that transverse and longitudinal waves transfer energy without transferring matter during their propagation. Q.(18-23); Q.25 P.14
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(3 A sound wave produced by a clock chime is heard 515 m away 1.50 s later.

a. Based on these measurements, what 1s the speed of sound 1n air?
b. The sound wave has a frequency of 436 Hz. What is the period of the wave?
c. What is its wavelength?

SOLUTION:
a. b. C.
o 1 A=
Vo= — T =— f
t f 343 mis
515 m el L ~ 7436 Hz
T 1.50 s 436 Hz - 0.787 m

343 mi= =229%x102 s



. The speed of a transverse wave 1n a string 1s 15.0 m/s. If a source produces a disturbance that has a frequency of
6.00 Hz, what s its wavelength? il 55 6.00 HZ 0355 il 13150 joamdll iasd 13] 15.0 M/S 39 3 s o drgo de s 1L
fdirge Jsbo

. Five wavelengths are generated every 0.100 s in a tank of water. What is the speed of the wave if the wavelength

)
of the surface wave is 1.20 cm?

SOLUTION:

0.100 s = 0.0200 s/pulse, so
5 pulses

T =0.0200 s

A=vT, so
A irgall Job oS 13] dmgall e pus 1L oS ol JlﬁngJUDSJS&.?HJ@]JMLEL

2 1.20 cm isdal

1.20 cm

~ 0.0200 s
= 60.0 cm/s =0.600 m/s

A periodic longitudinal wave that has a frequency of 20.0 Hz travels along a coiled spring toy. If the distance

between successive compressions 1s 0.600 m, what is the speed of the wave?

Casso) de,w als pSa .0.600 M adlizd! culialscsy)




How does the frequency of a wave change 1f the period of the wave is doubled?

.3 ol Lisy el Losce dsaldl 333 i 25 .
SOLUTION: o9 Lo : roed| 235 a0

The wavelength is one-half of its original value.

Describe the change in the wavelength of a wave if the period is reduced by one-half.

soLuTion. ke obSte i sl e i e sl s e Dy i) i) 3y 23

The wavelength is one-half of its original value.

[f the speed of a wave increases to 1.5-times its original speed while the frequency remains constant, how does the

wavelength change? : # ;
e |y il puicl L B as 2l oy lad) Lt Lo 3,0 15 iy el e s 13]. 24
: ; 1
SOLUTION: ol

The wavelength increases to 1.5 times its original length.
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2vaChallenge A hiker shouts toward a vertical cliff as shown in Figure 12, The echo is heard 2.75 s later.

aAa. What 1s the speed of sound of the hikers voice in air?
b. The wavelength of the sound is O. 750 m. What is its frequency?
<. What is the period of the wave?

SOLUTION:-
A .
P of = (Z)(465S m) D o Sl
T =TS =
b.
v — AF, sof=i=338 s—451l—|z
< O. 750 mm
< .
. | -1 —_
T—f as1 Hz--2-22x10 =



