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Student Book P.(173=175)
8 |Applythe wave equation to calculate the wavelength, frequency, or speed of electromagnetic waves.

dpsidalina 5 5eSI il sall Ao s sl 23 5l ) s gall J ghall aliad A gl Aol (guala Figure 23; Q,(38 - 41) P.173; P.174

the field lines of the electric field are closed loops. Unlike in an electrostatic field, there

. . : " g ¥ aaSLal ob,gS)l Jlone) S03sy dalin cilil> e 8)le Ab,gS Jlnall doglas-
are no charges on which the lines begin or end. it o) S Lann Tl lioi
Induced Electric Field Induced Magnetic Field

Ay 9

=
Al aulliall Jlaall ¢ gty b el AS jaall 4l HeSH Gl ) adie ol
S Jlae Gy o ¢S e ublize Jlae A ¢

Faraday and Henry proved that the magnetic ~ Oersted proved that moving electric
field of a wire can induce an electric field. charges generate a magnetic field.



Moving through space clLuaald) (8 A4S youd!
Lhis was confirmed by German physicist Heinrich Hertz. Hertz's name
was later given to the unit that measures a wave’s oscillation frequency.
Recall that 1 Hz equals one cycle per second.

Today, it is known that electromagnetic waves are coupled, oscillating
electric and magnetic fields that propagate through space and matter.
Knowledge of electromagnetic wave properties has led to many technologies
that have had a huge impact on scrr:ietj,r

Sdads 33,8 g 3l da>gJl u-L‘- LA..\_u Fa pal ¢.Lbl9 e s ula U.»LoJYI
anld) B sasly 5595 goluw 1HZ o ;S35 da-gel)

Lo Ao Lido gy S Calomgad! o 39,5001 o o] O [ BN | O YN g P
3ldly slaall e Jaus Gl dcwdsliolly a8k, OY¥d) a5 Gle Josis
olS ) elaadl ge wasll ) dvwdaliieg 48] Gilrsed) pailas 38,00 <ol ady
o)) Gle Jila 3 L)



Axis of | Figure & The electric and magnetic fields

that make up an electromagnatic wave ascil-
late at right angles to each other and to the
direction of the wawe’s velocity {(v).

S DL | S S | RPN SO CL O - P R )

SR ot L PESREEY | CUUE S | SUSIRO BN EUF T | N

e daslazs lalss) 93 Anvalalosog , 8S0)

- olo>a) Jle aslazs olos) ‘;,33 o= d)l Ly oo s

. . feabbi] Wl g B s Ao )1 s
Electromagnetic wave properties How are the magnetic and o o b )1 Cilor gl galilias

electric flelds related in an electromagnetic wave! Accelerating electrons e il cly S A Y liag ) o bl ¥l
produce the electric field of a wave, and the varying electric field produces lla o] e gl g'*l.wﬁ” Jonall oy iz gel L.,',L,,,,SJI x|
the wave's magnetic fiekd. The orientations of these two fields are shown @it drgell &> 1ay 6 Sl o Ol WS clalonl gy ol
in Figure 6. As the wave moves, its electric field oscillates up and down — waluzs ooyl o rasblidal! o ooy Ly -U;M [ u'*':*:m [lne

while its magnetic field oscillates at right angles to the electric field, Le alsia pusabaliily b S0 o) S e 3 a8l ol oo |
. . . ' . ¢ ry hl

Both the electric field and the magnetic field are at right angles to the ' ¥ sibd .J’;“ o" o

A )Lu" OLNA.'

wave propagation direction



What type of electromagnetic wave is it? Caling g ,eSl) cila gall & 5 La

A. Transverse mechanical da s 4SS 0a
B. Longitudinal mechanical 4 ¢h .le_:m,: -
C. Tran§ver§e eIectromagnetlc. duda i Apdalinag 9 48 .7
D. Longitudinal electromagnetic Correct 4 gha Mmjﬁ 3
answer: C " o

Electromagnetic waves are generated as a result of:

A. The \{ibra’Fion of a physic§l particle Al o liag 5 5eSH il gl Lan
B. The vibration of an electric field only sale ) yial |
C. The vibration of a magnetic field only L L;LU;S d\z‘?\jm u
D. The vibration of an electric and magnetic field Lai 1'\_.“ d\; 3 ial C

vertical Correct Cpaalaia  oubiling s b jeS Jlae )5l 2



Electromagnetic waves travel in
A. Solids only

B. Liquids only

C. Vacuum only

D. Vacuum and all material media

The higher the frequency of an
electromagnetic wave, the more
its energy: A. Decreases

B. Increases

C. Doesn't change

D. Disappears Correct

answer: B

s Apmhalina 5 5eSll Gl gl Jai
" Jasd Galeall o gall ||
Jaad Ji) gudl

Lais &) ll =

Apalall Balu s¥) asan g g1 a0

Ll 8 cdndaling 3¢S 4a e 23 55 01 LS
Jai ||
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Properties of electromagnetic waves dauphalita g ¢Sl iy gal) (ailad

It has frequency and wavelength. 5 Joda g aa 5Ll
Refraction, reflection, and diffraction 3 gall g ulSai¥l g HlusaY)
Transverse waves daa e Gl ga

VWhat is the type of wawves produced by oscillating
electric and magnetic fields and propagate through space
and matter?

[ } ?E_""II_AJJ_E elaall T == m----'+-_5 A sl a1 Ui ol H_.'E

1. Electromagnetic waves

> Sournnd wvwaves
=. MNMechanmnical waves



What type of electromagnetic wave is it? Caling g ,eSl) cila gall & 5 La

A. Transverse mechanical da s 4SS 0a
B. Longitudinal mechanical 4 ¢h .le_:m,: -
C. Tran§ver§e eIectromagnetlc. duda i Apdalinag 9 48 .7
D. Longitudinal electromagnetic Correct 4 gha Mmjﬁ 3
answer: C " o

Electromagnetic waves are generated as a result of:

A. The \{ibra’Fion of a physic§l particle Al o liag 5 5eSH il gl Lan
B. The vibration of an electric field only sale ) yial |
C. The vibration of a magnetic field only L L;LU;S d\z‘?\jm u
D. The vibration of an electric and magnetic field Lai 1'\_.“ d\; 3 ial C

vertical Correct Cpaalaia  oubiling s b jeS Jlae )5l 2
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- The graph shows an electromagnetic wave where E is the electric field and B
is the magnetic field.

X - What is the direction of the wave’s velocity?

Along the xv-—axis omly. AmEE - sea ] sl LI
Adong the p-axis omly. AsBRE g csaa Jeda s
Adlongz the s-axis only. AERE o osEea ] sla | e

In a direction that is at a nonzero angle to each of the axes. Lo S ma b plea e A g Adeay oladh LB




Student Book P.(173-175)
8 Apply the wave equation to calculate the wavelength, frequency, or speed of electromagnetic waves.

Figure 23; Q.(38 - 41) P.173; P.174

Gpnaling 5 5eSl) s gall Ao ol 23580 oo sall Jodall bl da gall Ailaa gpadaiy o8,

Electromagnetic waves propagate in a vacuum at high speed.
Ae oy £1 81 & dpphinag g 4l il gall il

c=3x 10%m\s

Frequency is inversely proportional to F ABat) (e o gal) Jghall e Lse 20 Al iy
wavelength from the relationship: C=Axf
Jole sl 125 Jolay i gd) 33,5 313 15] i) ol pgd (3o S L) )
S sl Jodal! it (m/s) A Asgallde i C

) 0.8 Jalaay Juy (m/s) BAf  :(m) s Jshl 12

(O 25



LHYSICO CHALLENGE

WAVELENGTHS OF LIGHT Wavelengths for some of
the colors of light are shown in Table 1.

1. Which color has the longest wavelength?
2. Which color travels the fastest in a vacuum?

3. Waves with longer wavelengths diffract around
objects in their path more than waves with shorter

wavelengths. Which color will diffract the most? The
least?

4. Calculate the frequency range for each color of
light given in Table 1.
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| 8 g Job S d il gl L ]
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Which color of the following has the highest frequency??
€aa 55 Jeb Leaal ) 3TV 23 (ja é\

1. Violet

> Red

_)A;Tl
3, Blue
EPB)

4. Green

1 Jsad)
cgal) slogo J1ais)

Vis&agtToKR
\f\o\e.kl '%&‘60 » B]ue, G‘Tleey)}
“fe_\.louo,Orar)ae , Red

sz ) 390 to 455 Nioclet — Wa‘ms;ﬁv%ue“cg
B353) 455 to 492 lowest wavelengtt
s 492 to 577 Pucdk = Viigheck ek anglh
PO 577 to 597 lowest frequency.
SIS s 597 to 622
e 622 to 700

—

-

Table 1
Wavelengths of Light

Color Wavelength (nm)

Violet 390 to 455
Blue 455 to 492
Green 492 to 577
Yeliow 577 to 597
Orange 597 to 622
Red 622 to 700

N




Student Book P.(173-175)
8 Apply the wave equation to calculate the wavelength, frequency, or speed of electromagnetic waves.

Figure 23; Q.(38 - 41) P.173; P.174

Aanslaling 5 Sl s gall Aoy 5 20530 G s sal) Jgdall Cluad da gal) Alslas Ggaudaty 8.
What is the wavelength of green light that has a frequency of 5.70x10™ Hz?

C=AXf A= —

,ﬂm electromagnetic wawve has a frequency of 8.2 »101* Hz. What is the wavelength of
the wawve?

Vi gell 0dyl ogall Jokall 58 Lid 8.2X10M HZ icdaliiog 45 do g0 33,5 olS 13) .

C

c=Axf *77%



What is the frequency of an electromagnetic wave that has a wavelength of 2.2 %1074 m?

$2.2x107%¢m s>9ell Lok ilo ) dnloliiag g8 dxgall 335 9o Lo .
C=Axf f_ ¢

A

41 CHALLENGE If an electromagnetic wawve is propagating to the right and the electric
field is in and out of the page, in what direction is the magnetic field?

ariy pb S o) 1S5 rad) 50 aloils 405 didaliiag oS dga colS 13] (g il
NIV O | I | PO | R O Py {__51 s aaall gyl sl

In electromagnetic waves, the electric and magnetic fields are perpendicular
to each other and to the direction of propagation of the wave.

A sall i) olai 1o g Ugudany (1o Bualaria Ayeubalitall g by gSl) c¥Uanall 555 Apuallite g 1) il sall (B

So the direction of the magnetic field is up or down.

Jind g doi A pusdalinall Jlaall slad) ¢ 5<s 1Y



The wave frequency is measured by Hz, what does 1 H=z
equal to?

1 1 Hz s sS 1ale Hz 32 g0 A gal) 2o )5 yulay
1. S

2. S

3. M

2. M/s

What is the wavelength of blue light that has a frequency
of 6.66x10'* Hz?

€6.66x<10' Hz 222 5 (5 sbus (A (3,5,5Y) & suzall = sall J skall La
. 4.5 x102m C=3.0<10% m/s
2. 4.5 x10"m
3. 2.22 x105m
4+ 2.22 x1021m



g gall 03¢ o sall el ke La o6, 5 X 1014 Hz) Ageashilin g 8 Ao gt 33 5 (8 13

An electromagnetic wave has a frequency of (6.5 x 10 Hz). What is the wavelength of the wave?

A certain radio station broadcasts with waves that are — el

(2.87 m) long. . N
=
What is the frequency of the waves? b
2>
(2,87 M) Ldsb Silage pusind Luad (£13) So Aaxa

TSl s o5 e




student Book P.176
7 |Explain how the speed of propagation of electromagnetic waves vary through different materials.

AL al) 3 gall e dpnhling g ¢Sl il gall JLAGH) de pu CANIAS A 2y, Q.(42-45) pAT7
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Slerse Jan) Gle Flo clod) Go 55 M5 oo alolad) Guedd) oo soals ans
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L5 3 aob, 4SS anmsd 3o th,_ﬁle Glall Jeogal) Eusy aale ual.ti,.‘i Joslad)
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Propagation through matter Electromagnetic waves can travel
through matter other than air. Sunlight shining through a glass of water
is an example where light wawves travel through three forms of martter:

air, glass, and water. These marterials are dielectrics. A dielectric is a poor
conductor of electric current whose electric charges partially align with
an electric field. The velocity of an electromagnetic wave in a dielectric is
always less than the wave's speed in a vacuum; yvou can calculate the
velocity of a wave through any dielectric using the following equarion:

C

D= —

vk

In this equation, the wave velocity () is measured in meters per second;
the speed of light (c) is 3.00x10% m/s; and the relative dielectric constant
(k) is a dimensionless quanrtity. In a vacuum, k& = 1.00000, and the wave
velocity is equal to c. In air, B = 1.00054, and electromagnetic waves
move just slightly slower than c. The dielectric coefficient is the square of
the index of refraction, k = n?, so that Vk = n.
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What is the speed of an electromagnetic wave traveling through air?
Use c = 299,792,458 m/s in your calculation.

gl e Juiis i) elaliing o) gl ey L -

f=1.00054 € = 299,792,458 M/s il ) Chllus 2 pusi
O
- Vk
Water has a dielectric constant of 1.77. What is the speed of light in water?
C—3.0x10%

=l



The speed of light traveling through a material is 2.43x10% m/s. What is the dielectric
constant of the material?

g gl il il 24310 ms g ol oo 3l K syl i
C 2
Sl

CHALLENGE A radio signal is transmitted from Earth’s surface to the Moon’s surface,
376,290 km away. What is the shortest time a reply can be expected?

J_@j] Lqﬂ 376,290 km dﬂl.m.a Calad ii.._._":- J.a.n.]l a.]a.u UJ! uajiﬂ"' ﬂ-]ﬂ-ﬁ” (= ggJ]J EJL:UFI JLNJJ f“:' GM'

05, ad g ol Blar e

2d 2 d 2 X 376290 x 103

—2.51
t 3 3.0 x 108 900




The dielectric constant of ruby micais (k = 5.4).

What is the speed of light as it passes through ruby mica?

(K = 5.4) gslun KA Sg3l sl S ST J3adl ols

‘.'Kd.llj.u.‘.o)b.a LS s guad! ey Lo

(2023/2022) ( pbussit ) [ pil1 pulalt caualf SHEN Juat) ialgd b

Part

PHYSICS Third Term Final Exam/G 10 Adv (Inspire) - (2022/2023)

|

Telall A £ guiall Ao s kL (1, 77) slall Al gl J5ad Sl iy

Water has a dielectric constant of (1.77).What is the speed of light in water?




Student Book P.(179-180)

9 | Determine the optimal length or orientation of an antenna for the best reception of a given wave.

Lima da sl Jlitin) Juzadl e Jgeaall ) sell Jial) olai¥) ) Jia¥) Jshall aaas,
The length of an antenna is designed to be ...................... the wavelength of the wave it is supposed

Q.(49, 51) P.181

to receive,

']I}':—II'.IH] fof .m ﬂ:’i L.ﬂﬁaﬂ I::H “ﬁ‘ i.ﬂ.}gﬁ ﬁ}dk J.ML L u.# {:J.# EL#‘ ﬁm’ é

one-fourth
i

the same as

S e



The wavelength of radio waves that are picked up by
a receiving antenna is (2.0 cm).

What is the length of the antenna that detects them?

(2.0 cm) Juaial G sa Lhadil Q1 sl 0l Sl gl 2okl Jeladl aly
Solagll oda Lozl i Uil aedl Jobo L




What is the most proper antenna length if it was
designed to detect a 1T m long wave?

izgo LUV pooe IS 5] (lea lw Jsb il Lo
1. 0.5 m 21 mlglsh
2. 1.5 m
3. 2.9 m
2 2.0m
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M) a3 8 o385 Slea ek plaw
demda ) ax L) gz . ilsed! le s5amy  DiSh
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Radio Signals

PRI RENREY,

Figure 14 A received signal is reflected off
the surface of a dish and focused into the

horn, which contains the antenna. The large
surface area of the dish collects more //
-

electromagnetic wave energy than a wire
antenna does, making it well suited for
receiving weak radio signals.




Wire antennas When an antenna is one-half the length of the wave it
is designed to detect, the potential difference across its terminals is
largest and the antenna is most efficient. Therefore, an antenna designed
to receive radio waves is longer than one designed to receive microwaves.
Though antennas that are one-halt wawvelength long are most efficient,
antennas that are one-quarter wavelength long are often used when the
connection betrween the antenna and receiver is at the end rather than
the middle of the antenna. Antennas can be made shorter by constructing
them from a helical coil or by adding a dielectric marerial, such as a
ceramic, with a dielectric coefficient higher than air

oo Gl drsdd) Ul caand Lslas Hlagd) Job gs5 Leaie u-"H-” e
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Figwure 132 The changing electric fields=s from

a radic station sigmal cause =lectrons im an
amntemnma o aceelerate. T he imntforrnrmation car—

ried by thhe =sigmnal camn then e decodaed and
amplified and used o drive a loudspeaker.
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Student Book P.(179-180)

9 | Determine the optimal length or orientation of an antenna for the best reception of a given wave.

dima da sal JLiin) Juadl e J seanll 20 sell JiaY) sladV) 5l JiaY) Jshall aaas,

Radio Signals Radio antennas normally have metal rod
elements that are oriented horizontally. From this

information, what can you deduce about the directions
of the electric fields in radio signals?

‘5:"":'1..!—]-' e JL.HII "_.,ﬁ d_-_'nll_'l-_,_ﬂj_ll -i_'rflé-._a_” |_'|L.ﬂ!|-|:--._1. ,___pl_..n.u-

0.(49,51) P.181

alladl 8 sy Leasinly 4 gl I col LAY 8 400 Sl co¥ladl

The electric fields in radio signals are predominantly horizontally polarized.



9 | Determine the optimal length or orientation of an antenna for the best reception of a given wave.

LUpra Ax el Jliin) Jumdl o J gaall ) gell JiaY) olai¥) ol JiaY) Jghall apaas,

28. Antenna Design Would an FM antenna designed to
be most sensitive to stations near 88 MHz be

shorter or longer than one designed to receive
stations near 108 MHz? Explain yvour reasoning.

Student Book

P.(179 - 180)

Q.(49, 51)

p.181

Oy o r:u_a_l.é_q_l15 s =l IL_J..'n._-m_c.JII IHJF e -l-.‘l"‘-'!'d"' '..q.q.u-i

ol = G 1) Jlims LW ,-;u_g_...n._qu IH—” o JSJnl

1.:-'-'="—':'"] Y

Ll k-? o) 750 108 MHz Cya A yal)

Longer because the lower the frequency, the longer the wavelength

and the longer the antenna.

& sell b ol j5 asall Jshall af 52y a6l LS asy (J shal



Which of the following is used in wireless ¢i_ gt .M Lo o ?M Sl e sl

communications? o) paad) cuad Ay (i
A) Infrared radiation Ll dadif (o
B) Gamma rays s Clasa (7
C) Radio waves daaudi) (398 dadY) (2
D) Ultraviolet radiation S0 Gl ga (i AlaY)

Answer: C) Radio waves

Which type of electromagnetic radiation is used

in microwave ovens? OI2 (52 p8esy pphliin s gSl) ad) Ga 58

Tedy g g 1Saall

A) Radio waves ",“ "
53 ) <l ga ()

B) B)Gamma rays Lle dadi (o

C) C) X-rays

| i) daiY) (7
D) D) Microwaves

Aadal) il gall (3
E) Answer: D) Microwaves AB8al) Cily gall (2 140



3-What type of radiation is used in
remote controls?

A) X-rays

B) Infrared rays

C) Radio waves

D) Ultraviolet rays

E) Answer: B) Infrared rays

4- X-rays are mainly used in?

A) Satellite communications

B) Medical examination

C) Cooking

D) Photography

E) Answer: B) Medical examination

2y o aSadl) jgal B addiud Al dadY) g gl -3

Y(JoAis Cigay i)

dalad) 422y ()

£ paaldl cial dadY) (o

s Slasa (7

daudid) 38 dadY) (2

£ paad) cial Al (o 1Y)

P oty S Aiand) Al andics o4,
duiladl) cyLaiy) (I

() i) (o

2l (d

212 SRl s gaall) (a

) RS (@ iaay)



5- What type of radiation is used in medical ¢ k!l agadl) 8 aadiud il dadY) £ o L -5,

sterilization? A) Gamma rays Ll dad (1
B) Radio waves 510 Sl ga (@

¢ paad) cal dadY) (7

dlaad) 4 EY) (2
D) X-rays Llé e (1 ey
Answer: A) Gamma rays

C) Infrared rays

€ andidl (398 dadY) aadiud -6,

6- Ultraviolet radiation is used in? S (i
A) Radar il 539 agiald (G
B) Instrument sterilization AiNL peall (g
C) X-ray imaging (Slad) Jadl (2

D) Wireless transmission &l gaY) asiad (o 1 dilaY)

E) Answer: B) Instrument sterilization



What type of radiation does the sun
emit that causes skin tanning?

A) Infrared radiation

B) Radio waves

C) Ultraviolet radiation

D) X-rays

Answer: C) Ultraviolet radiation

8. Radio waves are used in?

A) Disease detection

B) Television and radio broadcasting

C) Boneimaging

D) Cooking

E) Answer: B) Television and radio
broadcasting

i g el (o Gzt il A28V & g3l
Calall ) e

¢) yaall Cand dalY) (]

sl Als e (@

i) (358 4a8Y) (z

At daiY) (2

sl (358 Aa8Y) (¢ 1Y)

fsd sl Cila g a23iu5 8

ol Y e sl (i

=Y 5 (s ekl Gl (o

ekl (2

=I5 (P il Sl ()



9- Microwaves are used in?

A) Locating aircraft (radar)

B) B) Seeing inside the body

C) C) Sterilization

D) D) Detecting nuclear radiation

E) Answer: A) Locating aircraft (radar)

10. What type of radiation is used to treat
some types of cancer?

A) Infrared radiation

B) Radio waves

C) Gamma rays

D) Ultraviolet radiation

Answer: C) Gamma rays

f st ABBal) iy gall addiind -9,
(1) il fildal) aB) o dyaas (i
aall JAl 435 (<

w3 (2

$953) pldy) e i (3
() <l pilal) ad) ga wass () 1diaY)

Mckéemcgﬂ\ww & 510
¢ ota_udl &1 53l

¢} yaall Chan AV (\

ﬁd\)ﬂ\ L_\\A)A (u

Lle dxdl (72

il (3 g8 AaiY) (2

Lle 4l (z Y



Which of the following rays can
travel through a vacuum?

A) Sound

B) Mechanical

C) Electromagnetic

D) Spectral only

Answer: C) Electromagnetic

12. Which rays are used in night vision?
A) Infrared rays

B) Ultraviolet rays

C) Radio waves

D) Gamma rays

E) Answer: A) Infrared rays

o 1Al e Juw o (e Al 4S8 14
Agi guall (I

ASal) (o

dpnhaline 5 ¢S (=

dadd dpgplall (o

Aplaling 5 Sl (z ALY

Pl Ay 5l b andiud Al Al g2
) yanll A (\

Aoaaid) (358 AaBY) (<

52N Sla e (2

Lle 4l (2

¢) yaall caad Ai¥) (140



What type of waves are used in MRI? sl A andien Cila gall e g 58 sl 13

A) Gamma rays ¢ rmbaliaal (0 L
B) B) Radio waves Lle dadl (1
C) C) Ultraviolet rays A 593l ) il sall (o
D) D) Infrared rays i) (558 45V (7
E) Answer: B) Radio waves ¢l yaall Cand A3V (o

3 1) Gl all (o sidla)

Ultraviolet light is used to detect... 0= <28l (3 dmudil] 558 1Y) pasis -14;
A) Gas leaks Sl Sy ()
B) Counterfeit banknotes A yall daaill 31, 5Y) (@
C) Heavy metals Ll Galaall (2
D) Ultrasound waves i pall Sla gall (2

Answer: B) Counterfeit banknotes 4y jal) dgaail) &) ) 5Y) (@ syl



Which rays are used in satellite imaging? @YUy sl & aadius Al daiN) 15

A) Infrared Cacliall
B) Ultraviolet ¢) yaall cani 42V (i
C) X-rays dndnll (548 Al (o
D) Ultrasound Al AiY) (7
Answer: A) Infrared As geall a3V (2

¢) yaall cand 425V (1:40.Y)
16. Which of the following is a

common use of X-rays? Pl 4253 lil) alasiay) s M o ) 16
A) Radio broadcasting =AY &l (]
B) Medicine bl (&
C) Sterilization aiadl) (=
D) Communications YL (2

Answer: B) Medicine Gl (Gl



Radio waves are used in?

A) Tumor detection

B) Television broadcasting

C) Nuclear medicine

D) Cooking

Answer: B) Television broadcasting

8. Which of the following radiation
has the shortest wavelength?

A) Microwaves

B) Infrared radiation

C) Gamma rays

D) Radio waves

Answer: C) Gamma rays

f 2 ol Als g em A7
al ¥ e sl ()

g5l bl (2

ekl (2

s Al Enl) (@ ralsy)

€50 Jsha yuail Ll 40Ul 428 (e (51 18
dagall s sall (

o) yeall Ciad A (o

Lle 42l (z

5l Als ga (2

Ll dadl (z :daY



Which radiation is used in the visible
spectrum?

A) Infrared radiation

B) Visible light

C) X-rays

D) Radio waves

E) Answer: B) Visible light

20. What type of radiation causes the
most damage to cells?

A) Visible light

B) Microwaves

C) Gamma rays

D) Infrared radiation

Answer: C) Gamma rays

£ el Candall & aadind 3l 48N g
&\JAAM Caad WY\ (\

=l e gl (@

) L3V (7

923 1) Ala ga (2

Al & pall (@AY

LN 1508 1) i e () A25Y) & 53 La 20
sl ¢ gl (]

aadall s sall (@

Lle dadl (z

¢) yeall caat AV (2

Lle dxdl (z AaY)
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W hich tyvpe of the electromagnetic spectrum is nsed in the picture?

v

v

M-Rawvs 4 R A |
e e
Imnfrared waves 1 et oZamd Al
Gamma rays ealon AaZi

Ultraviolet T L
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Which of the following is correct?

J 'Ro.jl.# mad e, Micwe reeve, l"‘l’l?’!’ﬂut :J. Visg tLl-t llﬁu Ul{mﬂ rﬂ[e:['
':I{*ra,-ﬂ_ - E'qmm—ua_ ':-0-1

1. Ultraviolet light has a longer wavelength
than infrared
Cm e o sa Jsha Leoal Zamndnll (358 ZaiY)
:—'I_)AA_H Casd A=l

. Blue light has a higher frequency than x ‘
rays
X A=d) 22 B e A (35 5N oy ol aa )3
. FM radio waves have higher frequency

than gamma rays

4. Gamma rays have higher frequency than infrared waves

;‘_)@‘MM?‘JJ}QA‘;L‘LA@M‘ R g



Which of the higher-frequency waves are used to kill

cancerous cells?”
?:i:'l:ﬂ_h‘).‘.ul! QM‘I ___Jﬂ..ﬁ"'-'ﬂ I::n."":an..‘v:-n--‘v:- JJ_)_-'IJ‘. :dlfﬂ_':.- -.L‘I'I.Aj.ajlﬁ - L:;i

. Gamma and x-ray
XA i) g Lala 4= i)

.. Visible light

el ¢ gl
;. Ultraviolet radiation
Goa il (3 68 AV
X-ray and infrared radiation
;.'l_).n;.“ s MY‘}X Azl



Which of the following radiations causes sunburn? |
Tl (3 gy o AN Chle e &Y e s

|

1. Ultraviolet radiation

>. INnfrared radiation
clyo=ll Cu=i dsao )|

. Microwave radiation

2 Visible light



