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Define quantities of light like luminous flux and illuminance, specifying their SI units.

APEPES [REARENI ‘:b..\.” ?Ué.i." RAREPRIRE S s Belia¥lg éﬁ}gg." Gl Jie ¢ guall QL;-«SHD.J.U.

Luminous flux Sl 3dad|
Lo shai JBY juiall (e AST Aigus Badl (e ghas JEYI juiall miid oo gundl g lad zigad §
In the light beam model, a brighter source produces more light rays than a less bright source.

(P) Ligwadl 33l s ol juuall e Asgall A8 Elasl Juae i %

The rate of emission of light energy from a luminous source is called luminous flux (P).
( Gsadl sualls pals) (Im) caglll (A Gguadl Foall Sumg 0

The unit of luminous flux is the lumen (Im) (specific to the light source)

cdadd juaell Gigall 3l e (a3l oo Riae B § mhad | e Tadladl ¢ gall JSI151ual] daiay

The total amount of light incident on a surface in a given period of time depends only on the

luminous flux of the source.
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Ly
Liwous @
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(lumens) F //j/’/ (mnddm/m’)
r ”,////
,/ /// J
ol
v
/

TLLUMNANCE

= (IU\K : lumevs/ m?
(footcandles = lumens / W)

.
Svew

Lluminance selaiuy|

3

(E) seliaind | alant gl 3 Aicne mlas &b e Tadldl Ggwadl 380l (o
The luminous flux incident on a given surface area at any moment is called the illumination(E).
(ol o5 ). mladd il bk Bu gy ¢ guiadl aludagol Joas %
The rate of light collision with the unit area of the surface. (Surface specific)
(Easdls 2ol <(Im/m2) psye sis ST pagd Jalad @l « (1x) Sl Bumgy ol 8

Itis measured in lux (Ix), which is equivalent to lumens per square meter (Im/m2).

(Surfacespecific).
-+ 2L &Ml IS (e bad | sebiaiian] olid (o Say

Surface illumination can be measured using the following relationship:
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- (P) gl 3l 5l ade e Loyl Lsolis (E) 86 biaiadl! cunliis v/

Illuminance (E) is directly proportional to the amount of luminous flux (P).

(A) gl aLua 5l e o LiseSie Lol () 3Lt cusalils v/

Illuminance (E) is inversely proportional to the surface area (A).

(r= 1'[1”2)4,14_5_" aas o as LeuSle Lewlis (E) 86 Laiuldl | conlils v

I\Iluminance (E) is inversely proportional to the square of the radius (r=TtrA2). /

P

E=

If r is constant, then E is directly proportional
toP.
« When P increases, E increases.

« When P decreases, E decreases.

If P is constant, then E is inversely proportional
to ra
« When r?increases, E increases.

« When r? decreases, E decreases.

_ p
47cr?

P oaa b cnlis E G alb rcals 13)
E ssp Polsp Laue o

E Jxs P U Liaie »

I ps uSe bl E 51 .azt P cals 13)
E Jis .r? sl Ledue

E by r? Us Leaue

*

/CJ-Q,,Is

’Q
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If a sphere is completely surrounded by a point light source, all of the luminous flux of

the lamp will hit the surface.
(4T0r2) 5,801 o 2 Lus e Bgudo Giguadl 38usdl (olud 8sliazudl L6 0,31 O

So the illumination is equal to the luminous flux divided by the surface area of the

sphere (4Ttr2).
IHluminance
E, = 1259
Luminous intensity Bl oMl 8ud

5,80 s 1l o e (1P 8o Lia e TaBlad) gl 330l gslad Jaii youal 5sLs¥l 5k 8
L(A1M?) laylas cias

The luminous intensity of a point source is equal to the luminous flux incident on an area of

(1m~"2) of the inner surface of a sphere with a radius of (1m"2).
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There is a relationship between light intensity and illumination through the following

relationship:

E=—, I = Er?

. (cd) Wil 5umgs 5 LY B ulas %

The intensity of light is measured in candela (cd).
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(1) Jlgead

Which of the following expresses the quantity
that represents the total light emitted from a

source in one second?

Jlez] Jias @1 2eaSIl e siad JUI 0 1
?5.\:-‘5.” sl ‘3)_\.444 O Sl | ;3.4'4."

Luminous flux

Illuminance
Sadl 3o 8Ll
Luminance Luminous intensity

golaudl

a.i.}..fa.as..\-i

(2) Jlgedl

The International Unit (SI) for luminous flux is:

t P Pyl 38l (Sl unit) ol sl

Watt

Lux

Lumen

Candela

(3) Jlzad

Which of the following expresses the amount of

o e Tadladl s gall 2 e siad b Los

light falling on a given surface per unit area? Sl Bumg JSI (e
Luminous flux llluminance
gwadl Gaall 5Ll
Luminance Luminous intensity

golall

'5‘44.3'4.‘)5.\.&

(4) sl

The International Unit of llluminance is:

: 2 (lluminance) 8:LoM 49! 8o o]

Watt

Lux

Lumen

Candela

(5) lgedl

If a light flux of 2000 Lm falls on an area of

4m~2, then the luminance is equal to:

e 2000Lm oylide (Jguo 3505 adw 13]
selLio¥l Buds L8 (AmA2 Laylube A luwe

:g9lud(llluminance)

2000 Lux

500 Lux

8000 Lux

400 Lux

+972 59-226-7315 :d.l:llg.'l'll

olb 1010 :Aliwl] alac




+972 59-226-7315 :Unlgill

ol 1010 :ALiwll alac)

(4) Jlzad

If the distance between a light source and a
surface is doubled, how does the brightness of

the light on that surface change?

ué..gscelaug 93—4'0).@&9@\—4“ CL&.CL'AQ".S!
Salaadl I3 e 5 guiall polase pity

o Jl padlis P S Ao

Decreases to a quarter remain as is
aelats wdgaidl | jadlils
Multiply Reduced by half

(6) Jlgell

If the distance between the light source and the
surface is doubled, the illuminance on the

surface will be:

J! cla.u."j 93.4'4.”)..\.44.6 on aludl &.:b’ ‘3!
e (Mluminance) 8:Lxs¥! 8ué L8 (danll
o

sl d) Jas aaall ) slsss
Reduce to a quarter Increases to double

P LS Ag agaill JI Jas

remain as is Reduce by half

(7) izl

What is meant by the term “Luminous Flux"?

¢ “Luminous Flux” Eﬂa.p.u KYW-w-1 S Y

aslid é,.\.,m Cvo Al | A guall d8latl AeS
sl gdl
The amount of light energy emitted from a

source per second

LAEBAU.QMH-}-;AJ‘M

The amount of light reflected from a surface

O olzil § Gl | ¢ gl 5L
Intensity of light emitted in a particular

direction

i Lk | g e Aladladl ¢ gl A

Amount of Iight falling on a unit area
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(8) Jlzul

Which of the following expresses luminous (Luminous 8:La¥! 8ué ope s JWI e &l

intensity? SIntensity)

Wiﬁjbb}gﬂam slees! ‘._é).umo.aiu.gl‘;}é.”

Light emitted from a source in a specific direction for each unit of solid angle

Slales| s ‘3)4.44.4 o Cad | ¢ gl ‘:;LA#

The beauty of light emitted from a source in all directions

> Lus 5.\}3@@&%@‘ ;3.4'4.”%

Amount of light falling on a surface per unit area

ova) By ST ¢ gl Al g Alanal | 45U

Energy transferred by Iight per unit time

(9) sl

The International Unit (SI) for luminous t R BeLio¥l suid (SI) Adgd) B gl
intensity is:
Watt Lux
Lumen Candela
(10) Jijul
Which of the following units is equivalent to 1 $1 lux BIG Al &lusgdl oy ,éi
lux?
1watt/m2 1lumen/m?2
1lumen/sr 1candela/m2
(2025) aBgis (11) Jlgadll
The difference between luminous flux and :l & illuminance gluminous flux ¢ §yall
illuminance is that:

B o1 iy Oyl LS

Both are measured in the same unit

.Luminous flux measures the light emitted, while illumination measures the incident light

J.\.;a.U Y Q—!.u.l‘ ;344." A 59\.4'0:2”

.Lighting measures the light emitted from the source

2oLl e oty igeall 3ol
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Light flux depends on distance

(12) Jlgadl

The quantity that expresses "light intensity ina " inra ol § e guadl Bl (e pad Q) AeST!

particular direction" is: (P

-~

Luminous Flux Illuminance

Radiant Ener Luminous Intensit
34 y

(13) Ul

If the luminous flux of alamp is (1750 Im), what | sa L3, (1750 Im) 7 Lual Jgall 3duddl oIS 151

§ s gl jian ye, (2m) way e ol o,

is the illumination of the surface at a distance

of (2 m) from the light source?

13 Ix 28 Ix 351Ix 140 Ix

(14) Izl

An architect is designing lighting for a school. » syl 5: LY quasaty P9 Sslers o
Ayl Jguadll § oelia¥ 0985 o com
O 131, oMl sl 3 J3YI e (37 Ix)

8ydd Jgud G el S JS e abludl s gl

¢lg4¥l aung Sy d8lus (vl Led, (4200 Im)

S L

The lighting in the classrooms must be at least
37 illuminants. In students' desks, if the light
shining on each desk has a luminous flux of
4200 Im, what is the maximum distance from

which the lights can be placed?

4m 3m 2m Tm

(15) Izl

The two main factors that affect body lighting sebidl de Ols o1l Olewdi JI (Malall

are?

S'LAAM-?:J‘

- gslaud! 9 Os !

Color and brightness

Distance and hardness

sl g asdlall

Hardness and color

@.Ia.w.ﬂj Wlud!
Distance and

brightness
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(16) Jlzal

The rate of visible light emission of an object is § o Lo ponzet Syl ¢ guadl Slag] Juane
called?
e biaiw| sl ol g8 Gyl 3dull
lllumination. Lighting Frequency flow Luminous flux

(17) gl

In the adjacent figure, if (r) decreases to (0.25 Led (0.25 m) JI (r) pases! 131, 5oleel) JS&I1 4
m), what is the illuminance of the ball? S 0,Sd1 6,lil g2

Luminous flux P = 1750 Im

e r=1m

IHuminance
1750
—= Ix

B 4

2224 1x 556 Ix

8.69 Ix 139 Ix

(18) Izl

In the adjacent figure, if (r) decreases to (0.25 (0.25 m) JI (r) padss! 131, 5olel! JS2I1 §
m), what will be the total luminous flux striking oy g M ST Jgndl Bauidl S 13Lad

the inside of the sphere? o flus P e 1750 Im § 5,831 S

438 Im 8751Im

e r=1m

7000 Im 1750 Im

Illuminance
_ 1750
E, - Ix
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(19) Jlzal

The rate of incidence of light on the surface of a

body is called?

§ iy gl o e ¢ gl bogdae Jutas

seLiaiw| Sl Gdudll
IHlumination Luminous flux
ke oe LY |
Travels Lighting

(20) Jlgd!

What is the rate of light emission from a light

source called?

ssall e g gl Slag!l Jure a3
5&3.{4.”

b;Lg'AJ.mY‘ bc-‘-(a}" Budy
IHHlumination Lighting intensity

s guall mag Sgsadl 3aal
Glow of light Luminous flux

(21) 1l

Two light bulbs (A, B). Bulb A has a luminous
flux rating of (1000 Im) and bulb B has a
luminous intensity of (100 cd). Which of the
following bulbs is more efficient? (Higher

luminous intensity)

Juas Arluall (B, A) plbgs ololuas

Bz lualls (1000 Im) & gl 30l

AST AW muliall e 1 (100 d) as:bal 3o
(AS) oeliznl Bui) § ddlad

aglall uds Ly ool Ligal

.The two bulbs have the same resistance

ST oelal Bud Jony WY A 7Loall
Lamp A because it gives greater light

.intensity

ST Gy 3805 Jany ¥ A 7Ll

.Lamp A because it gives greater luminous flux

ASToslisl B Jaay LY B 7Ll
Lamp B because it gives greater light

.intensity
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(22) Jlzal

What is the illumination on a surface (3m)
below a (150W) incandescent lamp with a

luminous flux of (2275 Im)?

Jawl (3m) vag o e se iy o oS
Ui Sty (150W) 85,05 gagis 7 oo
$ (2275 Im)

2x 101 Ix

1x10711x

2x1071Ix

1x10%1 Ix

(23) Ul

The luminous flux that falls on an area of

(1m~2) of the inner surface of a sphere with a

L e Jadug g1 Gigad! 35l oy
iy 85U 10 wlasdl pe (11M02) Lyl

radius of (1m) is called? S (1m) Layhas
CLHA.U 8,3 selaiud

Lamp capacity Illumination

Ssall &byl ool 3

Photoemission Lighting intensity

(24) Jigmad
Based on the following equation: s AU Walaeld Iabiduw!
E=x/(4TtrA2) E— X
41r?

What does the symbol (x) represent and what is

its unit of measurement?

S bl Busg (2 Loy (%) 3000 Jiea 13

gﬂ-sj-u‘,s;jqb.” Gdud! (_,.@JJl,g;sg;aﬂ Sdud|
Luminous flux, lux Luminous flux, lumens
Q.A}.L” " b;l.g'a.'i-my‘ u.«S}Ul " b;L@M&‘

Ilumination, lumens

IHHlumination, Lux
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(25) gl

Which is the correct formula for point-source

illuminance?

Saladdl juyas deliniwd Axmiall Lacall P L

p
F——
P 4Tmr

J

& =Panr

& = 4nr’

(26) Izl

Which best describes the relationship between

distance and illuminance?

?5;‘-42:2”3 aalud! e WHall - -7} J..;a.‘nij.h L

E ot

E < 1/r?

Ex 1/r

E o< 1?2

339 4Se3 3 Al O98un ¥ i o 19T ..ol wile § Litdony aay”
el o0 ok o131 ilag JLamll e sling GL
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Define diffraction as the bending of a wave as it passes the edge of a barrier.

Sl Wl Lay g e Ao gl bzl Gl agumetl L9yc

Diffraction and the Wave Model ¢ guall D9 7 394

waibas eal usi CadiST g s go dands 93 ¢ sl O Cadl @y Jory godlasya ¥l @Jlatl al3 X8
.53.32.” M_ggj.qbﬂ

The Italian scientist Grimaldi conducted an experiment that proved that light has a wave nature

and discovered one of the most important properties of light, called diffraction.
JBQAJ\Q Jb OS5 4l asMs jo Ll ‘Jmubgybwpi,}?b@bﬁ ‘é-\JLAﬁ).’g- pJLaJl ‘5‘5 o
CAghe a3 sz Jatl ¢lg s Ll
The scientist Grimaldi placed a barrier, then shone a light on this barrier. He noticed that a shadow

was formed that was larger than the shadow of the barrier and that the shadow was bordered by

colored bands.

.'\\\\\\\\\\\\\\\\\

lHH" AT

‘:HIH’NNNNN == T

duadi delhd Jga sgall agea
Glag &fLill el @ilmill alily'ig
131 Xl ailaaile 3Sog X g
dage Oc 3)lic cgaall Ols
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SYDPPR (P JPRL[[POPES [ [P

Light travels in straight lines, but if a certain object obstructs the path of this light, we notice that

the light revolves around the edges of the object that obstructed its path.

Lt Joo dilizmsl § ¢ guadl Aol 9ot s gl g

Diffraction of light: is the property of light to bend around objects.

\ \:, Barrier
S )
~
™
"~
> 4 / )
%

-

(il g) iz gs drids 93 ¢ guad! 31 3 gudl Agols s vV

The diffraction property proves that light has a wave nature.
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Huygens' principle Fomga ([P

e gradl 35 dinyms I (0 s plladl sl %0
The scientist Huygens proved the diffraction of light through his experiment.

i B yde ool Busia salas Jied Ly Aigpall Aol Rede e LIS boladljlacl oSas
- alalmi¥l aees (Slmgkl)ipiiall Slagll oia

All points on the light wavefront can be considered as new sources of small waves, and these

small waves (wavelets) spread in all directions.

N | \\ " X\Jﬂ\"l
3 § 3} ':::::f’} 'R

49,8 dgili Amiga Jadijuiae JSeidy %

=

A

L)

Each point source creates a spherical secondary wavelet.
Aol Aackia oy Ty Fiomea Dolaid 2 g,Sl cilo gl | S pmets jor Ladl § Amiall (ol g icg %°

At the edges of the opening in the barrier, the spherical wavelets of the Huygens points move

away from the wavefront.

— |

.\‘
)) ™ - B ™
- |
A
"
vy Laser >>>
-
Diffraction effects
get less obrious
as the gap gets larger
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(1) Jlgead

What is the name of the physical principle that

explains the propagation of waves after passing

through the barrier in the adjacent figure?

ol gk | LA sy ) Sl el ool Lo
Soslell JSad! @ sl Lajla | vy

Barrier

Femsla i BETERR ogdle s doin 1
Huygens principle Doppler principle Malus principle Bernoulli's
principle
(2) gt
What is the name of the phenomenon that sl e gl lems!| aay Bsledl syallall eul L
occurs after light passes through the barrier Lo, Lads! & iy gddl Glipmadl fudl Lo § JSCEI1 4
shown in the figure? What is the physical S
principle that explains its propagation?
gL_m.aJ‘ T syallall el
Femla Tu 3 g
g T Kyves|
Femla o HLusSY
BUTTYRTA LSy
(3) il

The bending of light around the edges of

barriers and narrow openings is called?

leially }q-‘g.z.” J‘y J}."- ;3.4'4." ¢ Lises

T o Al
diffraction Reflection
Jdaladi SlussY
Interference Brokenness
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(4) Jlzad

The adjacent figure shows the propagation of
waves before and after crossing the barrier.
Which of the following is true after crossing the

barrier?

241 Lk o 3
Its wavelength increased

Lass s U3

Reduce her hesitation

sy Jub il ok HLATT sglaell JSCATI yday
Lajluiar| vy mezeso 45¥ o0 T, 2l 5l
BT

Barrier

sl sk 3

Say its wavelength

Lo, LA oles! pad

Change the direction of its spread

(5) Jlzal

What is diffraction?

?.b}.;;:."j.hu

W dxid e Loy 9 e Loy LAD) g 4o gl oLzl
Fle Jg= o
The bending and spreading of a wave as it
passes through a narrow aperture or around an

obstacle

spdiuns ylume é ¢ guall Sl ge Jlaw! 8,0l
The phenomenon where light waves travel in

a straight path.

AieSL 43|3Ji 4 c’a.g..&‘ ¢ guall Juad
The separation of white light into its

constituent colors.

The combination of different colors to form

white light.

(6) sl

Which principle explains that every pointon a
wavefront can be considered a new source of

secondary wavelets?

ey e i JS e ) e ] o 51
Tl Sl gall 13302 fias 2ol

Femisa luw
Huygens' Principle

K).‘g.U Crig Ogild

Newton's Law of Motion

okl T

Archimedes' Principle

b diadd! alas

Einstein's Theory of Relativity
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(7) Jlgad

Diffraction occurs when:

PNV | FUNE )

Al 58,5 pais ol de o 8035
The frequency of the wave changes The wave speed increases
Otdditea (b (s Aol el A Azmid g 3o L> Aol Az gl o

.The wave passes between two different media

The wave passes through the edge of a

barrier or narrow opening

(8) Jlgall

Which of the following waves might exhibit

diffraction?

$13gu ydas O Sy AW Slagll 0

Water waves only

Jais ﬁjqb-" &L?}A

Light waves only

éb}l‘ t‘yi R

All types of waves

Sound waves only

(9) Jlzad

Which of the following cases exhibits wave

diffraction?

Sl gbl S ydaS ALl Ll e

aslad! e 8,8 a1l

Ball bouncing off the wall

el dgss i ¢ gl LSSl

The refraction of light as it enters the glass

Hearing the echo after the reflection

}.?-L?-gi 74.:3!) J3.> «;'3.44." th..w

Hearing the sound around a corner or barrier

(10) Jlgall

Which of the following cases exhibits wave

diffraction?

Sl gl s ydad ALl Lt ye 6

L wledl ddads aalin (p0 09555 A gl detda
RRERE S| THN (P PRE-9
The wavefront consists of point sources whose

.tangent is to the new wavefront

Sl Lslabaol wie (26l Ldgb ity Aol
The wave's wavelength changes when it

.encounters a barrier

gt Layge s Logs A odl HLADI ol iy
The direction of wave propagation always changes

.when it crosses barriers

el Lo lubayo | wie At Ao gl | e yus
The speed of the wave changes when it

.encounters a barrier
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(Qs) I Jigudl

-Describe that the colour of light is related to its wavelength and frequency.

-Describe primary and secondary pigments and the effects of mixing pigments or dyes.

233y3g 4z g0 Jolay oty ¢ gl 093 O isog -
&La.;as”gi Slicall Ials ol wilig Lgilidly WM Sliall ooy -

Colors Ol

Newton's experiment Cr g Euj.ﬁ
-zl ogdde e pao¥l s ginll e plad bliwl pigials %

Newton projected a beam of white light onto a glass prism.
(idall) poels oo 2 gl Hoxs Bmls 00161 7 ity (Lol pg il oo (g s 8

Newton noticed that the glass prism produces 7 colors as a result of the decomposition of light,

which was called (spectrum).
e g ol 0ol IS0y ardall o)led ) Moty ail jedia (e 2l ¢ gl Jndung Losie

When white light falls on a prism, it is decomposed into the colors of the spectrum, and each

color has a specific wavelength.
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Analyze the results Ll Jaloes

Ol s s . Aalizen ! g3 ,LusSGl 91 ¢319d¥1 o 093 IS il pmmily ot ¢ guald Amm gl Anedadl v/
. g;’}*a-” adall 035.?.13 uayi”

The wave nature of light causes each color to be deflected or refracted at different angles,

causing the white color to decompose and form the light spectrum.

R/

ond e aliza (f) 33555 A (29 Jolas 2l O1gI¥1 oo gt S mery

Each of the resulting colors has a different wavelength (A) and frequency (f).

*

o liie (nied (s ALl | ga (2ol Jolaldl %*
Wavelength is the distance between two consecutive peaks.

>

L)

casldl § wllRa! sue gaaa Ul %

Frequency: is the number of vibrations per second.

 —

Electic Field
| A= Wavetongty | i r\ /\ /-\
N J \ rieeﬂc oct ) v \"/r-t— 271
[y 2 >

m)|/'\v/\

nm (700 -400) (s 7917 ezl JIsb¥l o Bllai e ikl o guiall gy %

Visible light falls within a range of wavelengths ranging from (400-700) nm.

g Ttk \}).U cgat!

“
400 500 600 700

o gl e ol Uy
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caga Job Lo ypuadl zxuwiidl ¢ gually dgo Jobo Ldsbl pastl ¢ gl %*

Red light has the longest wavelength and violet light has the shortest wavelength.

Wavelength and frequency sadl g 2 oll Jgkal!

ool g zall Jslall o pems A8e 2Ilia

There is a relationship between wavelength and frequency:-

C=2Af

Color by addition of light ¢ gual| 4L éy]a o Ol
Primary colours @.ul.wifl OlgI¥ 0 : Yl

dadd gl Oalll (eSS § Lele slaie¥l oy 1 old¥1 A

These are the colors that are used to create the white color only.

- ol Ol iy ST 5 5,81 5 sl g sl Glll o slae o Say %

It can be considered that the combination of green, red and blue gives the color white.
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Secondary colours Lgilill Olgd¥ e Lals

- Onnlasl 038 00 e 0 0585 G Gl 2 W

They are colors that consist of a mixture of two primary colors.

Green and blue give cyan - Sobow Joay B3l yuas X
Blue and red give purple . L“,Slj.?j L”Ja.a.l).o}ij Gailg %
Red and green give yellow .J.é.ni ‘Mﬁbij J.o:-b o

A

v

Magenta

Complementary colours dalid | ol d¥1 s LI
e guall JSadd (bl L1953 Loans] ) osligd Iodlas i Aoeds (985 A1 0)1sdY1 2 %

These are the colors that are formed as a result of mixing two colors (one secondary

and the other primary) to form white light.

Yellow (secondary) and blue (primary) . (‘éwl..wi ) 3315 (S5 ) yisal X8
Cyan (secondary) and red (primary) . (‘é\a‘-wi ) 02y (8536 ) Golamad! X
Purple (secondary) and green (primary) . (‘éwLwi ) pasdly ((ggal ) g2 X
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Conclusion - M|
VRN
Primary colors
S
/I\ VR /I\
Red Green Blue
N4 N N4
AR
scondary colors
<
P P P
Cyan Magenta
(Red + Green) (Blue + Green) (Red.+ Blue)
N ~_ g
1 U3

Complementary colors

_/
/J\ 7~ N\ /J\
Blue Cyan + Red Magenta +Green
(white Light) (white Light) (white Light)
N N N
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Pigments '&\.5.449‘

gl Aiall — Al Aamall 1§ Lol e e gs lia 4

There are two types of dyes: primary dye - secondary dye.

primary pigments dwlud| Lagall s Yl
el (391 gl Sy dly gl O8d poliaial e Byuddl LI &1 2 %

It has the ability to absorb one primary color and reflect the other two primary colors.
LSl 92y olaaud! 333015 piia¥l 2 2§ LSl Buludl] oY1 50

The primary colors of pigments are: yellow, cyan, and purple.

9 - mi' V\m
000 Ooo

o ouSally s gl 2gilill oI B Bl § Lol ool i - 4l

VPR
Primary pigments
\_/
cyan Magenta
absorb Blue absorb red absorb green
Reflacts red and green Reflacts Blue and green Reflacts red and Blue

NS NS
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Secondary pigments Ll olagall: Lals
Lol Tty Tigd uSady cramobanl i aiad Lol 2 %
They are pigments that absorb two primary colors and reflect one primary color.

RERY PRSP PRV T W1 T PR RN (o

Secondary pigment colors: red, green, and blue.

Red absorbs green and blue. c By s oty

Green absorbs red and blue. - 319 e Latay «,5-'\-";4’@55"3 X

Blue absorbs red and green. a2y ansd | aie sy Gadllg o
e B~

Secondary pigments

S~~——0.

N\ 0 S -1

red green Blue
absorb green and Blue absorb redand Blue absorb red and green
Reflacts red Reflacts green Reflacts Blue

NS NS NS
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Color Model Comparison Olgd¥l 7z 3903 Ailie
Type Primary Colors Secondary Colors
Light Red - Green - Blue Yellow - Cyan - Magenta
Pigment Yellow - Cyan - Magenta Red - Green - Blue
Red
Magenta Yellow

Green
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(MSQ) %, Ls¥ | aliwdl| < Yo

(1) Jlgead

Which of the following colors of light

superimposes purple?

iS85 1 LS 53 350 Al 5 gall 16 oo 1
§ Sl g1 gl

iy @)

Blue and green

ro>lg pay
White and red

& -1

| 9 ybol

Yellow and green

B33 9 pasl
White and blue

(2) Jlzad

Which of the following colors is not a primary

color of light?

A 0‘3.‘5” o e AL 0‘3.‘5” o éi
S 93—4'4-”

| B3
green blue
yellow red

(3) Jlgadl

The diagram represents overlapping areas of
light of the same intensity. Which of the
following shows the resulting colors in regions

(A, B, C)?

Sl e i Lea T, L3 8ol L o gl
$(A.B. C) @bl g amlill

| white screen

X
AT [c
0

A Bl [C

+972 59-226-7315 :d.l:llg.'l'll

olb 21020 :ALiwl alac|




+972 59-226-7315 :Unlgill ol 2020 :ALiwl] alac]

(4) Jlzad

Which of the following is not true? ¢ o e addl e éi

oandl
A primary pigment is a pigment that absorbs one primary color of light and reflects two other

colors of white.

oan¥! gl e lus g Ligd Sty il (rsiguss (igl paied (I eall (2 A gslid| sall
A secondary pigment is a pigment that absorbs two primary light colors and reflects one color

of white.

ol 5 pas¥l 5 el 2§ Lol sl gl

The primary color pigments are red, green, and yellow.

. t\.a.anU PN Lﬂj.ﬁ ¢ guall %yLﬁ‘ OIIY I s

Secondary colors of light are considered primary colors of pigments.

(5) Jlgeadl

What is the approximate wavelength range of L.,a).U 5 guall ‘.3-3.“ Jekall @i,a.m Sl ga L
visible light mentioned in the text? Soaidl §,sSadl

(o) ag3l 1000 I (grswiis) o5 800 o | agsli 200 I (grswdiv) fossli 100 oo

800nm (violet) to 1000 nm (red) (gUeN)
100nm (violet) to 200 nm (red)
(1) fagils 5O I groi) AagiG 10 ga | | Angils 700 Jf (i) fnsils 400 o
10nm (violet) to 50 nm (red) (o)

400nm (violet) to 700 nm (red)

(6) Jigad
Which of the following is a secondary color s guall mad oo iy Bgsls Ggd dad b Lo 251
created by combining Red + Green light? SO L PR
Magenta Yellow
@231 slow
Blue Cyan
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(7) g
How is Cyan light created? S S9loud! ¢ guall 095 —auS
a3l g+ 33l e g a3l s g+ yanl s 940
Blue + Green light Red + Green light
33| £ 540 + yisol ¢ 40 3231 £ 940+ ya2x] ¢ 540
Yellow + Blue light Red + Blue light
(8) iz

What is a primary pigment defined as?

°M35” ¢ gl ubﬁ e paied Lo
A pigment that absorbs all primary colors of

Jight

gl e Jndd |:\.‘>|3 Lz.bi G}Jwﬁﬂ Lo
A pigment that reflects only one primary

.color of light

A pigment that produces white light when

.combined with another pigment

e giall o Jadd 1019 Wel Gyl Laies Lae
A pigment that absorbs only one primary

.color of light and reflects the other two

(9) gl

What happens when a Yellow Pigment absorbs

blue light?

;3.;4.”)0.445” 'tg.qa." oaies Loctie &y 3l
SRS

.J.{a.&ybﬁam Q,g;}(a.” Sy

It reflects red and green light

It reflects only red light

It reflects all colors of light.

.‘5355"3)44.5&‘ Qﬁ;}.fa." u.«Sa,!

It reflects green and blue light
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(10) Jisd
Which primary color of light does Cyan Pigment amall diaiey gl ‘éwl_wiﬂ s gl 0ol g La
absorb? S $9leud!
ral) ¢ gl sl e gl
Red light Green light
il s gl Bl e gl
Yellow light Blue light

(11) Jlgadl

What colors does Magenta Pigment reflect?

Sl syl Ahno LasSay 1 015IY1 2 Lo

G319 e o gl
Red and blue light

é;}ybﬁb}m ¢ gua]l
Green and blue light

Only blue light

J..;'aéns"jfc:&‘ ;3.4'4."
Red and green light

(12) Jlgal!

What is a secondary pigment defined as?

Sa g3l Aicyall Cayaiga e

Ug! (s ¢ gl oo crpalanl caigh il Ao
e P L Lo
A pigment that absorbs two primary colors of

Jight and reflects one primary color

¢ guadl e 1019 Gl Ggd saiad o
How does a laser travel in space A pigment
that absorbs one primary color of light and

.reflects the other two

(&3 Ao g Lz ie i gl 17 940 el B
A pigment that produces white light when

..mixed with another pigment

A pigment that reflects all primary colors of

Jight
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(13) Jlpad
What colors does a Red Pigment absorb? UL el Lyaiog (&I Olt¥l L
Bl yns¥l ¢ gl ARV PPN |
Green and blue light .Red light only
Sobedlg yiia¥l ¢ giiall B30 yadl ¢ gunll
.Yellow and cyan light .Red and blue light
(14) Jigd

What color does a Green Pigment reflect?

§ pas¥l pall dusay gl ol L

QUL PPN | | ¢ gl
Green light .Red light
¥l s gl B33! £ gl
Yellow light .Blue light

(15) gl

Which primary colors of light does a Blue

Pigment absorb?

uall Lpaie Gl ¢ gunll 2ewlud o181 A L

eSS

¥y B0 £ guall sy yasdl ¢ guall
Blue and green light .Red and green light
ladd 5, ¢ gl B3l yandll ¢ guall
.Only blue light .Red and blue light

(16) 1l

According to the Color Model Comparison

table, what are the primary colors for light?

(;bﬁ” v L @bﬁ” G.SLAJ aGylae Jouz! Lgég
Se guall @Mm

J.é.;aiaﬂb-‘;ficjﬂ-"'i

Red, Green, Yellow

C,,’”.’?Ji céjl—d—w c)é.gai
.Yellow, Cyan, Magenta

.Blue, Cyan, Magenta

.Red, Green, Blue
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(17) gl

Based on the table, what are the secondary

colors for pigment?

Siicall L5l oleI¥1 2 L cJsamdl e 3Ly

J.é..;éic).fa.‘;is).ﬁ}i

Red, Green, Yellow

Q‘j.?)i séju—w 4).5.441
.Yellow, Cyan, Magenta

gi‘g.?)i céj‘-ﬁ.ﬂ 4L§)ji
.Blue, Cyan, Magenta

é)}i cﬁbi 4)49?
.Red, Green, Blue

(18) Jlgall

What is the key observation mentioned

Ol ¥ (L 8598 Il A 1 AasMLI 2 Lo

regarding the primary and secondary colors for S'&L,.,a?lj ¢ guall 2\.13.3\.”.'."3 Al
light and pigments?
all Ll oY1 (2 ¢ guall Awlull] ¥ LB Lo 48 ¥

e Sl
The primary colors for light are the secondary

.colors for pigment, and vice versa

..They are completely unrelated

a.l,.;mt Q‘gﬁ!\ Lt R ¢ guall Zt.:j.;\.ﬁ! Q!,JEN
Al
The secondary colors for light are the same as

.the secondary colors for pigment

C,bﬁ” Lunits R s guall Al Qbﬁ(l
The primary colors for light are the same as

..the primary colors for pigment

(19) Jlgall

What color is produced by mixing blue and

yellow pigments?

28,311 alagall ali E‘""-'- é..U| Ol L
?95.544]‘3

QLESJ.\Jl ).;a.&i
orange green
purple red
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(20) J1jal

Dyes are chemical substances containing the Ol e Soioms AileasS dlge (2 '&Lyaiﬂ
primary colors magenta, cyan, and yellow. BE-D (POT-FI PO | g,ﬂj.?ﬁﬂ P PO A
When these primary colors are mixed in equal b Lolude cowdy a1 als e
proportions, the resulting color is produced. Ol Lud

JLasdl g
orange Black
G ol
Brown White
(21) Jisad
Light that contains the highest wavelength of s 29 Job el e ggimmy g1 5 gt
this group of spectral colors cadall 1931 oo Ao gzl

sl o gl JUEL PPN
Green light Red light

et ¢ guall 3380 ¢ guall
Violet light Blue light
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(22) Jlzal

What explains the different bending angles of

colors when white light enters a prism?

e Ot oLl bl o) OMis | yudy éJJ‘ Lo
gt JI uay?‘ ¢ giall Jgio

Aol l Ll slol a5is |

The intensity of the light.

B1pall § e geall deyu

The speed of light in a vacuum.

o94dd! e

The size of the prism.

" 9.44." | B

Their different wavelengths.

(23) Izl

Look at the diagram given. This is the first
prism. What happen if ASECOND
inverted/upside down white light prism is

placed behind the first prism?

I yg-diill g 1ka . s gl a1l 1L
ob s £ g ygdiia 229 13) Sz 130
Todl sgadd) als glie/caglin

white light

/
,// /

prism

il ol ol JSade LIMS oo dalisell o)l 1Y pas

the various colours pass through it and form an

AST U JSag LIS e Baliiell o1 d¥ s

the various colours pass through it and form

opposite spectrum colours brighter spectrum
.nothing will happen an.y‘ 17 9> JSCaS g LIMS (e dalizell Qb.l?l).d
c«‘_?fu Sy o alzd ‘3

the various colours pass through it and form

a white light back
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(Qﬂ)_@‘ o Jlaud!

Apply Malus's law to light filtered by polarizer and analyser filters.

Heelly olladiwd ol d o dasslgs AlLL) ¢ guall de wedle (558 Gudas

polarization oladiu ¥
Light waves are divided into two types: polarized waves - unpolarized waves.

- Sgin o AST e e &) A guall dmgll 2 1 ddadiie il clgll %

Unpolarized waves: are light waves that vibrate in more than one plane.
TP u.g.‘—c\.ua-u —M‘ g}nw'w;y.” ‘344,33.44.” &L’»}l‘ d‘.&%&” e o

Examples of unpolarized light waves: sunlight, lamp, candle flame.

.

dadd isly Geiue e g M Adguall dagll A s Abnatll sl gl

Polarized waves: are light waves that vibrate in only one plane.
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cdadiue £ g JI dadiud | pl ¢ gundl Jogoms Skl oo

Itis possible to convert unpolarized light into polarized light.
. . " - n - - . - R/
.polarization "lbaiid|" £Fu5 cdadiuw ¢ g J) cdadiad | AL ¢ guadl Jigmd ddos %*

The process of converting unpolarized light into polarized light is called polarization.

Polarization by filtration oAl oladi| ¥
e gl gt Blend il alainl @iy v/
The filter is used for the process of polarizing light.
Light filter ¢ guall mdo e

slasl 31aY 15 (ale Bpuaboline e SI1 loghl o) £gall o ga 5500 7 Loald atietand apuay 15T ¥/
olales¥l 3L aieis adsd cae

An optical device used to allow the passage of light waves (or electromagnetic waves in general)

that vibrate in a specific direction only, and to block all other directions.

- oladial jeme abghll liizll ae delaill olladiud! dag sloesl (g %

The direction of the polarization medium perpendicular to the long molecules is called the

polarization axis.
1 - - - * - 7 - . » - 2 - - ‘
Ldd) Glladiudl AlS yeme (9SG Loges dahaiae ALY & Silijaedl 09T Lasis %°
When the particles in the filter are aligned vertically, the axis of the polarizing filter is horizontal.

Loges ollaziwdl U8 same (195 Ladl dalaiae AL G cilinsaedl 0555 Losie %°
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When the particles in the filter are aligned horizontally, the axis of the polarizing filter is vertical.

' 4

How is recruitment done by nomination? AL Slhaatuld| oo i
Lotk iy ¢ 9o gLl ey

Light is produced that oscillates in a specific pattern.
il Bk JET mdipe Ao cdndiine pl ¢ gus boghiu uic %

When unpolarized light falls on afilter, its intensity is reduced to half.

Unpolarized light

4 Polarizing axis

I

Polarized light

Polarizer l[
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note s dlasHle

o M8 il | jamma pe alaie JS g dilge gl ¢ gl V1

Light whose waves vibrate perpendicular to the axis of the polarizer does not pass through.

gmmall 83l Byg4ms BRI lasll Jadd (guadl oo Sais I ilagdl v

Only waves that vibrate parallel to the axis can pass through.

Malus law sedle Ogild
§ il | ¢ gl slune § G o lndi) mdipe o 3] S 13Le %

What would happen if you placed a second polarizing filter in the path of polarized light?

- gl yasaad S| ek 92t Ul il e pell colladiwdl jema ¢S 13) -1 48

1- If the polarization axis of the second filter is parallel to the axis of the first filter, the light will

pass through.

e gl s 8 S| iyl yema pe Tualaie G iyl collaiiad| yoome (IS 13) -2 %

2- If the polarization axis of the second filter is perpendicular to the axis of the first filter, the

light will not pass through.
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0538 U olbadiw! mdpe S (ro pas Lotic ¢ guall Buds (olassl guw mid gy g1 G9ilad! (o X
N

The law that shows how much the intensity of light decreases when it passes through a second

polarizing filter is called Malus's law.

I, =1 cos*0

&

"Where:" O) Cua

name ool symbols !

S mhll e Ladludl s gall Bud
" The intensity of light falling on the I,
second filter."

S iyl e 3L 6 guall Bl

" Light intensity transmitted from the second I,
filter "
¢ gally wlladzudl ygmma o Lol
" The angle between the polarization axis 0

and the light"

6=90° —=I=0
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(1) Jlgead

A polarizing filter is placed in front of an PR P-ERP-9 eLai oladiw! mdpe aig
unpolarized light source as shown below. 2LaT g 9 LS ladiun
How much of the light is blocked by this single rlopd | e demmy g ¢ guall slude Lo
polarizing filter? Sedadiud!
‘%’ @ )
100% %70 50% 0%
(2) J1aad!
What is polarization of light? S s gl ladiwl g L

el J1 ¢ guall aluds]

Light splits into two rays

...\.‘>‘3 aLgﬁ‘ ‘3 ;3.4'4.” ‘LL?}A dLn.bqai

.Light waves align in one direction

.Ja..wj.n 8y 940 s ;344." ¢ s

bending of light when passing through a medium

Change in the speed of light in different media

(3) gl

Unpolarized light passes through afilter, what | ¢ gl 80, mdipe Ao cladiue pddl ¢ guall you
will be the intensity of the emitted light? § 09w Eaid

ol B Caas

Half the initial intensity

By

zero

Aland ) 5udll golus

equal to initial intensity

+972 59-226-7315 :Unlgill  olib 1020 ALl alac|




+972 59-226-7315 :Unlgill ol 2020 :ALiwl] alac]

(4) Jlgadl

When light passes through two polarizers, and gl 0985 « (ndadius s ¢ guall yos Lot
the angle between their transmittance axes is Se guadd oz 13l (a0 90 Lagsdlas g 920 O

90 degrees, what happens to the light?

Lalad ¢ guadl ddig

Light transmits perfectly

Loled =y
Completely blocked

;3.4'4." Bl .b‘.b}l'

The intensity of light increases

anlic guall s Ag

The Iight intensity remains constant

(5) gl

In the filter, the transmission axis is at a 45° A5 45 Liglys el yemme 9SG ¢ oyl
angle to the primary polarization direction. A Lo - Glo¥ | Glladiwdl ol dewddly
What percentage of light is transmitted cibdiwd| e Jail g ¢ gl

through the polarizer?

1 1
V2 2

1

1
4

(6) sl

The intensity of light emerging from a polarizer dl cdadiud! e @L’zﬂ ¢ guall B adseis
is halved when the polarizer axis is aligned at ‘59 Biles cadind | jome (650 Lot il
what angle to the initial polarization direction? ‘Zsjﬁﬂ oladiuwd| sloes¥ duddly Lol

0 90 45 30
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Unpolarized light with intensity |_in=1.87

passes through two polarizing filters.

Transmitting polarized light with intensity

(7) Jlgeed
aeyos Iiy = 1.87 a5t ladiue po s g0
Gl SN cdadiad | ¢ guall oolladiw! sy

iy o sl Lo Iy = 0.383

|_out=0.383. What is the angle between the § wlladiuy
polarizing filters?
23.9 34.6 50.2 72.7
(8) Jlged
w1 ) W g dadid g gual) Sl . ol L 0900 i V5 el S
”lmﬂl;‘_‘,";:;m (:‘ =0.36) Jo¥) gbsbt s 5,00 gl b 30 36.0% gyl
‘3?4, e E Tl 11 wlladia §yeme (gl 1) de e
/“ Lo I, The figure shows a light ray passing through two
il ./\ f polarizing filters. The intensity of observed light
" ) is 36.0% of the intensity coming out the first filter.
What is the angle between the polarizing axes of the
two filters?
45.54 75.54 36.87 53.13
(9) J1gd!
Two polarizing filters are placed in front of a 13) .o gudd ysarn ?Lai Oldadiun oledye t“é

light source. If the axes of the two filters are

¢ guadl 5lude Lad «palain (noed I 1y9ea OIS

perpendicular to each other, how much of the Sy g
light is blocked by
Unpolarized light
of intensity /,
100% %70 50% 0%
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(10) Jlgall

Two polarizing filters are placed in front of a
light source. If the axes of the two filters are

perpendicular to each other, how much of the

light is blocked by

SRl o guiall Bt Lod  Jle daiiune

lo/2 lo/4 e lo
(1) Jigd
Two polarizing filters are placed in front of a Ob cdadiwe S5y loiids cidadius ¢ g4
light source. If the axes of the two filters are .;Jﬁﬂ adiud | ygmma 2e %60 L9l aiuay 8950

perpendicular to each other, how much of the

light is blocked by

Salill 5 gadl B Lo

lo/4 lo/4

lo/8 lo

(12) Il

Two polarizing filters are placed in front of a
light source. If the axes of the two filters are

perpendicular to each other, how much of the

light is blocked by

IS a3 2W/ M2l cdadiun il ¢ gud
295 e gogee Sl Heme « ndline (ndadiue
<@“Ld| s guadl Bud Lo .in”

0 W/m2 8 W/m? 16 W/m? 32 W/m?
(9) izl
Unpolarized light intensity linpasses through a cobadive pe ol I cdadind | ¢ guall 8o

polarizer, then an analyzer at angle

0. Which expression gives final intensity I?

Al suad! Jaad c¥alas 1.0 Al Jlxa o3

<l

I =1;,cos(0)*

1
I = Elincos(e)

I =1;,sin(0)?

1
1= Elincos(e)z
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Apply mathematical equations to calculate unknown physical quantities (wavelengths,
frequencies, or speeds) when light waves are doppler shifted based on the relative speed of the

obse1-ver and the light source.

e (leyudl ol cloadl s okl JIgb¥l) gzl dubipall olasSdl wlust Aoyl o¥slall dodas
s gt yuiang el pold Al A pudl e 2L ‘)J..g.: ol gy ¢ guadl Silorga A 13)

The Doppler effect )J:'j.bﬂjk

e ol 1Y e Lol ¢ guall jiiany Bl JLI OIAS) wic ¢ gunll 53,5 pdl 3@}4,&3:%’1&' iy
3 e Leaus Laaslag

The Doppler effect describes how the frequency of light changes as an observer and a light source

move closer or further apart.

i ¢ gually (oLl 5001 (L6 ¢ guall susan slamil (§ ol s of clalasly ¢ guadl juian ez Ladic %

When the light source moves towards you or you move towards the light source, the frequency of

the light will change.

o U e o g 38U ity ¢ guadl yisan g Bl LI o Atuadd] AS poud| Bmls %0

As aresult of the relative movement between the observer and the light source, the frequency

changes and this is called the Doppler effect.
- AL A8t M5 e Bl L1 e pdill s U0 ade luce) %0

To calculate the amount of variable frequency at the observer through the following relationship:

fabs = FAF )
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"Where:" 1O) G
name _rowall symbols !
c B Gl e e guadl a3 f
" The observed frequency." abs
- el o guall 5553 f

" Original light frequency "
sl o Lesgll aluiel e dwdd! ds oud!
<3l s (Y

" Relative velocity along the axis between
the source and the observer"

glall §s gallde e C
" Speed of light in a vacuum"
Celall el Glas § e 6 guadl @ s 500 Jo ilalidl plans

Most of the observations about the Doppler effect in light were made in the field of astronomy.

note:- - ddasdla
Bl A0 o sl 81131 (+) Byl pusius V)
We use the (+) sign if the source is close to the observer.
Bl A e sugall sl 13 () B,La) pdiiud v/
We use the sign (-) if the source is moving away from the observer.
(V K €) Lils Lasla Lsls V7

always always always (V < C)
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Doppler Shift Mgy

- AL At (o sl Jeladl § A 3¥1 Colue (Say

The displacement in wavelength can be calculated from the following relationship:

note:- -: dla s
o1 gl g5 7 (5 5 guiadl ol ot okl Jolall § ez sdl pidl V7
A positive change in wavelength means that the light is red-shifted.

Cdl L e dais sl § yeuanedd Al Agzmil| de pund] 0555 Ladkis iy 1dag v/
f >fabS' A< }‘abs

This occurs when the relative velocity vector of the source is pointing away from the observer.

A<A_abs, f>f abs.
3o Gl g 2l = guadl oo gy 2mabl Jladl § clladl gt v/
A negative change in wavelength means that the lightis shifted towards the blue color.

L N U v PNV PRUPON| IR IS IT - PSON Y <[ PRTPSCRE R TP
°f<fabs ’ )‘>)‘abs

This happens when the relative vector velocity of the source is in a direction approaching the

observer. A>A_abs, f<f_abs
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(MSQ) &, Liisll aliwd| 2 Yo

(1) Jlpad

The frequency of light received by an observer
(f_obs) from a moving light source is calculated
by the equation: f_obs =f (1+x/c) where fis the
frequency of the emitted light. What does the

symbol x represent in the equation?

(f_obs) wuo )l dlidiug g ¢ guall 3355 crums
AW Uolall & ymin ¢ guid youan (10

s geall 3333 ga f o> f_obs=f(1+x/c)
Saslall §x o dl Jied 13ke . eagid |

Wavelength of the light emitted from the source.

.)-\-44-“ a.f-)—w

Speed of the source.

o U iy 1 a2 g Jglo

Wavelength of the light received by the observer.

$15all § s gl A pue

Speed of light in a vacuum.

(2) Jlzl

The frequency of light received by an observer (f_obs)
from a moving light source is calculated by the
equation: f_obs =f (1+v/x) What does the symbol X
represent in the equation?

(where f is the frequency of the emitted light and v is

the speed of the source)

o (F_obs) ol dlediug gl ¢ guadl 53,5 cruwse)
A Aslally &y ie ¢ g4 suisme

flos) SAslall § X 301 Jied 3L .f_obs=f (1 £ v/x)
all deyu A vy gl s gall 5353 98

isall e Eaddl ¢ giall A g J}Ta

Wavelength of the light emitted from the source.

| N TS é.’\.ﬂ s gall A ga Jobog il ¢ guall Ao ge Jobo (v 35201
The difference between the wavelength of the emitted light and the wavelength of

the light received by the observer..

i) A Ly @ s gl 2 g0 oo,

Wavelength of the light received by the observer..

§1yall § ¢ gall As p.

Speed of light in a vacuum.
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(3) gl

Which of the following correctly describes the (oo¥1 LY aoese JSCdy civas bilos éi
redshift observed in light? ¢ e guall § LasOU

Ll Ugb yadlig, ¢ guaadl 35,5 3laj

The frequency of light increases, and its wavelength decreases.

c @l Ugbs 3lajeg, s guadl 33,5 yndseiy

The frequency of light decreases, and its wavelength increases...

133 sl Agls Sy, Ll ¢ gl 3553 L

The frequency of the light remains constant, but its wavelength increases.

(2sll Algls padlily, Wl s guadl 335 s

The frequency of light remains constant, its wavelength decreases.

(4) Jlzad

What will happen to the light emitted by an Hymiy pu (0 y3ball ¢ guall Susmiw 13k
object moving away from the observer at high ¢ Adle Ae puun ol I (e fens
speed?

.The light will shift toward the blue end of the spectrum (blueshift)

(oo zL31) aeall RURUES I NN [ PES PN | S
The light will shift toward the red end of the spectrum (redshift).

bl ddgbs adskiy, ¢ geall 2555 85w

The frequency of the light will increase, and its wavelength will decrease.

93 AL sy Leghaw AST ot gt

The object will appear brighter due to the Doppler effect.
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(5) Jlzad

In the Doppler effect of light, what factor Loobeol suzey é..'\.ﬂ Jolodl s, ;3&}.}34;}?‘3 é
primarily determines the amount of frequency sa,01 Z L33! 5lade
shift?

sl oo Eaddl ¢ gualdl gl

The color of light emitted from the source

ol g suall o adldl

distance between source and observer

oyl g il o Aerudd] Al

Relative velocity between source and observer

_)-\-44-“ S)b} 2\.79.:

Source temperature

(6) Jlzul

A galaxy is moving away at a speed of s (5.8 X 106m/S) Ao yuu) Byzma Al
(5.8x1076 m/s) and its light appears to oS (é 6 X 10 Hz) 530 calasdll Las g4
observers at a frequency of (5.6x10714 Hz). § Sl e gall a5 aly
What is the frequency of the emitted light?
5.5 x 10*Hz 6.2 X 10'*Hz
1.1 x 103 Hz 5.7 x 10*Hz
(7) Jlgud!
What is the frequency of light with a wavelength of 40 § (40nm) § 1,401 § 2 sk| Aok s g4 335 Lo
nm in avacuum?
2.48 X 10%3Hz 7.43 X 10°Hz
2.48 X 10°Hz 7.43 x 10*Hz

-The frequency of the receiver light from a moving light source is calculated from the
equation: fops = X (1 + g) . What does the X symbol represent in the equation?
DVdleall Gra Woala g sdaa e sabally (F,,.) Badla e JilGeall £ oadall 3355 Gaenay
fors =x(1F2)
(L) As w27 9 £1LAN (A o ol de_swe Sa ) ¢ Adalaall (B X el Jhas 13la
the observed wavelength of light . Badlall Al 3 pguall Aaga Job

the actual wavelength of light generated by source Jaaall (3 Jilall saall 4asa Jsh
the actual frequency of light generated by source J:aall ya yalall g gall 235

the speed of light £ guall Ao
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(Qg) (wolud! Jlaudl

Apply the law of reflection in drawing ray diagrams and solving numerical problems.

Agadall BLadl Jog il Sllalages gy § olSai¥l (g3l adas

Reflected Images sadl wl&adl
lalas¥l aeer § Asguall AadYl aludy) oot LulSaidl
Reflection: is the bouncing of light rays in all directions.
ETPS PR HBNPOISY T PRIE RIS PC TN DS BFY-75 A PR T

When opaque objects block its path, those objects appear bright but not shiny.

-

¥
La3ll Flaldl oSl Flatdl
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Angle of incidence and reflection

ol 1010 :ALiwll alac)
ooSai¥ g Lo gl gl

a9kl JSCEIL LeS ¢ gadl oo Ao lia of o id] 5

Suppose there is a beam of light as shown in the adjacent figure.

35eadl oy Ny gt g Laddl Do gdus auige i BI,L1 s (e G390 pudina Jas qunyy T %

We start by drawing a straight line perpendicular to the surface of the mirror at the point where

the light ray falls, which is called the normal.

oSl mladl e alall sgeall o Jadladl g Laddl Leanas @1 duglll A : ogaudl dgly

Angle of incidence: is the angle that the incident ray makes with the normal erected on the

reflecting surface.

Sl o adl e aLill sgandl as cuaill g laddl Lt S gl 2 2 alSai¥ Aol

Angle of reflection: is the angle that the reflected ray makes with the normal erected on the

reflecting surface.

= A A8l IS5 e Iogdadl g LulSai¥l Gusls colu Scay

The angles of reflection and incidence can be calculated using the following relationship:

Reflected light
Incident Normal \
light '

Bizer

Plane
of travel
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Very important notes - o dala ollasdHle
- oS Apl5 Agluus Ladls Jogdadl dsgly V'
The angle of incidence is always equal to the angle of reflection.

(o823 093Lad aus o0 dY1 pan) olSai¥l § A3l Al udd ¢ giall okl Johall v/

The wavelength of light has no effect on reflection (all colors follow the law of reflection).

\\\\\\\\ __L

T T

§ yiass 510 § yiusa il 0 1 g il L yiasn 3
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(1) Jlgad

Which of the following diagrams agrees with

ETHCE

345 2591 Aol gl o0 gl

the laws of reflection of light? ¢ ¢ guadl wlSadl
\ B
. | a{,
40 SET |
nothing

(2) Vgl
The angle of reflection in the opposite figure is Solud lall JSaT! § LulSad¥l Ayl
equal to
30
L e R - ‘.-" S
50 90 30 60

(3) Jlgadl

In the opposite figure, the angle of reflection on

the mirror is equal to

oo 3L e LulSai¥l agly JoLall JSad1 3
Solud

&Lz_&

¥
g

ANAARRRRERARNRNVANRNRNANN

20 30

40
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(@) g
Alight ray falling perpendicularly on a ol e 5\.3.:3.:.: bduwy gl Ggsall ¢ ladd
reflective surface is reflected at an angle of Layud duglis wSaiy wSlall

20 0 60 90

(5) Jlgedl

What is the angle of incidence? § bgdwdl dgly Hlude Lo

40°

20 40 60 50
(6) g
In the adjacent figure, if the incident ray makes pas Lladl ¢ Laddl oIS 131, Holeell JSEIT 3
an angle of (20) with the normal, what is the om &gl sluda b, alall sgeadl 2 (20) gl
magnitude of the angle between the reflected § 81kl g uSaidl g Ladd

ray and the mirror?

20 40 70 90
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(7) Jisd
In the adjacent figure, what is the angle of ¢ bgiudl gl slade Lo, pslaell JSaI) 4
incidence?
-
75°
15 30 75 90

(8) J1gdl
Which of the following mathematical formulas Lgdudl 2&.:35 o adidl 2\.5.44\.9” &!—44-” éi
for the angle of incidence (0_i) and the angle of S e JSCa (0;,) &t wolig 0;)
reflection (0_r) is correct?

=
80~
-
=
6, =40,0, =50 9,=9r=50 01201”:80 01=0T=40

(9) gl
The figure shows two mirrors (M1, M2) 90 &Lgl3s ciyslmia (M2, My) ol L JSad o
adjacent to each other at an angle of 90. If a (30) wglis (Mq) 31,41 e G plad baduw 13,
light ray falls on mirror (M1) at an angle of (30) lacic wSan &l gl Lo, alall sgaall ae
with the normal, what is the angle at which the ¢ aulidl Si)l‘ e ¢ o]l tLa..«:"u
light ray is reflected on the second mirror?

W\ =
30
75 45 60 30
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(Q7) asbud! Jlguadl

-Draw a ray diagram to locate the position of an image formed by a plane mirror, showing its
prope-ties.
-Represent mathematically the relation between image position and object position, as well as

the image height and object height for a plane mirror
L@ASLA."- ‘5:.44}& g&f}.‘i—w EL« b'}) 3\.’3&2 8y940 @a}a ..».3.\.-,;7.1 Lelad \jajam M)' -

1ol sl Ly g 89l g Lasy | ) 2LaYL st o a9 By aoga coir &8t Liginlsy Jie -
Augiud|

Objects and images in plane mirrors cgiad | L §o94all ‘»al.w.?m
- platie JSCa0 ¢ gl die uSaty ulel Goiums mlas oo Byles ¢ Augiad | BLI %
Plane mirror: It is a smooth, flat surface from which light is reflected regularly.
-t Loag ol (e sg4all g 1551 oo cregs JSCad,
There are two types of images formed on the mirror:
First: The real image . daua | yguall Yol
caaladl e Ldbana oSy, AuwSal| a sl clandl (e (9S8 J) 5yguall (o

Itis the image that is formed by the convergence of reflected rays, and it can be received on

the screen.

B1 plal adiy dsglie Bmslill Byguall 98T %

The resulting image is inverted and located in front of the mirror.
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Second: The imaginary image. cadlad Bygualdl s Lals

LAALA) e LILaTal o Sany, Laail) a8l Silsloial e G980 &) Byguall B

Itis the image that consists of extensions of reflected rays, and it cannot be received on the

screen.

el ) Cals adty, Lglie a AUl Byguall O

The resulting image is not inverted and is located behind the mirror.

Divergin
Object point ging mage point
rays
o232 :" ———
. S o
P ’
Diverging
rays
Mirror
Image properties in plane mirrors = dgiad I L L 88y uadl ailias
Produces imaginative images. cAdls Heo mils 1

| s pudig Uins Aslidl Bygaall (955 .2

2. The resulting image is straight and in the same condition as the body.

W

The length of the image is equal to the length of the original object hO = hi

Xi = =X 8kl e g sy solun BN e Byguall uay 4

The distance of the image from the woman equals the distance of the body from the The

mirrorX; = —X
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el oy ¥ bl ol Byguall e pea¥l izl 5

5. The right side of the picture corresponds to the left side of the body.
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(1) Jlpad

Maryam saw the picture of the ball at location
(B). At which location will Ahmed see the

picture of the ball?

Lfig.?r(B) 1—3'3-“‘35)5-" Bygue paye Dtald
§ 5,831 83940 o (S0 23! oLl

-
, N -
e .
——>1 - A
P~
/;4:/ - SNl
”® o L * o
‘e, % ‘e, .,
! dla C B
Object point
| e o
/s— i L ‘e,
— Pt i D
.D aﬁ,ll .C lﬁ}l‘ .B 153.1! A cj}U
Location D Site C Site B Site A
(2) Vgl

Salam, whose height is (1.5 m), looks at his
image in a plane mirror at a distance of (0.5 m)
from him, as shown in the figure. What is the

type of image and its distance from Salam?

Blye & diyguo dI, (1.5m) gl adlus yasy
30 92 LS, (0.5m) doluws die ua s Ligius

ceM&LﬁMgSM‘&yLA,MU

Adds>,0.5m Ads, Tm
0.5m, fact 1m, imaginary

s, 0.5m

0.5m, imaginary

43, 1.5m

1.5m, imaginary
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(3) Jlzadl

A boy wearing a shirt with the letter F on it

stands in front of a level mirror. What does he

see in the mirror?

5&3&1@de@swéﬁﬁw
S Q8 g I3Le L giuis

Original F 7. Laterally
Inverted F

930 giaual) 31 pal) 8 4 gSial) ) gual) ol Lay dasana ALY J gaad) Cishea (o)
Which row of the following table is correct regarding the images formed in a plane

mirror?

Relationship of image

pesd] J ghas B guall J sha A8

Relationship of image

Image properties

distance to object distance length to object length
Xi = X, hi = ho @95_344&.4
Virtual - upright
X; = —X%, h; = —h, Al — Aaina
Virtual - upright
X = —X, h; = h, dida — dlxias
real - upright
Xi = —X, hi = ho W—hm

Virtual - upright

+972 59-226-7315 :Unlgill  olib 1020 ALl alac|




+972 59-226-7315 :Unlgill ol 2020 :ALiwl] alac]

i esS anlais clipa (5. 0 772) uad Ao Hgiwh 5ise alai (1. 8 772) sl Yoy caa, il IS 201 3

e S8 LT Jeuaedt 1S (2. 0 772) 31,10 o
Joaall wnd ugllhhaoll aull adUall wnjpic

é

(=
' L e nrrien

Man®s hnnge The distance between The distance between
lehoth g the man's image and the man and the chair Magnification
sV gt 8 the chair image S
i pate Sy Loyl Brgeo G ALl | (o0 s ST 554009 S G A3LLL
Card s, o i oS gt 510 i e L gac g 5950 i i 9181 g oS By

/M

& gia ) 50

Plane mirror

5700 & Alad W1 5 ypeal! AN Cillaladd! e 1 4 SN

A card, with numbers written on it, was placed so that its
surface is perpendicular to the surface of a plane mirror as
shown in the figure.

Which of the following diagrams shows the image of the card
in the mirror?

€812

€815 3815 > 183
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(Qg) yalidl Sl

-Desc1-ibe defects in concave minors, such as curved abenation, and how they can be conected.

-List some of the uses of concave and mirrors.

Loy 4aiSy s limi¥| Jin Bdiall 5yadll bl I Cigee caios-
L)l e 8yl Ll Ll olelieins ) iany ,S3I -

CURVED MIRRORS (29,S31) Al Ll L

- 8yall bl Al — dusel bl L) — dugiud | LI L :tb.‘si S I L) A ewdis X8
Mirrors are divided into three types: plane mirrors, convex mirrors, and concave mirrors.
Convex mirrors (light diverging) (CPONTFEI-Y B-INES (A INTES Y
BLI e Ty o litimie 5Ly, zyleld domie Lzl L L JSCA a8

Convex mirrors are curved outwards, and two edges are curved away from the viewer.

Concave mirrors (light converging) (¢ guall dnozma) 8p2all L) L0 : LS
BN Bty o lisimie BLidlog, Jo Il domia Bradll Ll L1 K4 0o,

Concave mirrors are curved inwards, and their edges are curved towards the viewer.

Concave mirror
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.Disadvantages of concave mirrors Byasll Ll Ll igee

NPT PN POV SO (e (< (V-1 W ORI OWPRL) FJPF-I UE) N PUPOPSEPS POPPICS [FTUIR
S LeS Byl e fugny

Spherical aberration: One of the defects of a concave mirror, where the reflected rays converge

away from the focal point, as shown in the figure.
39Sl ylad Caad o 81,01 ylad c Al JlaS Gasb (e (59,81 A3 Byalls o adl o Say

The phenomenon of spherical aberration can be reduced by Reduce the ratio between the

diameter of the mirror and the radius of curvature.

Spherical Mirror Parabolic Mirror
-

>

> A | >

» —
" A r

> —

A >
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Very important summary las> o paiele

. panzd] oot Aglune otaiie Alls Byguall 985 — Logiued | LI L1 § ¥
In plane mirrors, the image is an upright imaginary image equal to the length of the object.
- Byiuas Aduiae Al Byguall 0983 — duuzll Ll LI § Y

In convex mirrors, the image is upright and reduced.

puazed| aipga e Bygiall daiad — 5aall b 41§V

In concave mirrors — the image depends on the position of the object.
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(MSQ) &, Liisll aliwd| 2 Yo

(1) Jlgad

Which of the following refers to the focus of the

concave mirror in the figure below?

M\ééﬁﬂﬁbﬂé&@l&ﬂ‘égmgﬁ

MY ERY

D C

B A

(2) Jlpad

When a monochromatic beam falls on a
spherical mirror as shown in the adjacent
figure, what is the name of the phenomenon

that occurs in the mirror?

LoS 89,8 Bl e e 0sll ol plad bogiw uic
BN 8 ooy 1 8 pallall ool Lo, poleekl JSCAIL

)

$95S1 a3l

Spherical aberration

<!

The mirage

Sl g

rainbow

ERUPSY

Chromatism
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(3) Jlzadl

Which of the following is true regarding

spherical aberration of concave mirrors?

Ll el (59,801 i3 lls 3lay Losd premmso b Los g
§ 5,aall

L adadl Ll L Sy

It happens to parabolic mirrors.

MW‘;@‘M?MMQ@
B34l
It occurs due to the concentration of

reflected light rays at the focus.

TR YORen

It occurs in spherical mirrors.

ST,L1 s o sl 3305 IS (o 2kt oS
851 Jlad aaiy
It can be reduced by increasing the ratio
between the mirror diameter and the radius

of curvature.

(4) 3l

What happens to the image properties if the

body moves from position (1) to position (2)?

cro ol Ly 131 Byguall Slage e fylay 13L
(2) psti J1 (1) sk

> »»

1

ES

t

LAY -

Principal axis

\

BpSag dddo 34315.6 8ygua]l s

.The image becomes inverted, real and enlarged

Byans Aellys Ruglie 5ypall poas
The image becomes inverted, imaginary and

.miniature

Bydas Al Uuins 894l s
The image becomes a moderate, imaginary

.miniature

SS9 Adid> uine 835+l e
The image becomes real, upright and

.enlarged
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(5) Jlgead

Which of the following statements is true
regarding the spherical aberration of concave

mirrors?

w3l Blan Led Ampmso ALl Solylall
§ 8,2all L yoll (59,501

KL adaill Ll L iy

This happens to parabolic mirrors

mwu,#aﬂwi@;s%&@
Byl
This occurs due to the concentration of

.reflected light rays at the focal point

This happens to spherical mirrors

BIL I e cr Acuaddl 8oLy IMS (oo adlds (Say
.)353.")]45 Luais
It can be reduced by increasing the ratio
between the mirror diameter and the radius

.of curvature
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(Qg) palill Jigudl

(Quo) el Jlsall

(Qua1) (galeetl Il

9 -Apply the mh'l'o1- equation to calculate the image distance, the object distance, or the focal
length of a spherical mirror using appropriate algebraic signs for f ocal length and conesponding

distances.
e'.\:’r.’i_wl.) 74..'.3)5.” SB-Q-U é;j.g.” dadl gl «pux] | 48 luw of 8yguadl ddluce lu) SL.U Uslae Gibo-
allall laludly é)j.,.ﬂ dacld dco il | 4 et o ledlall

10 -Infer the type, orientation, and size of an image from the magnitude and algebraic sign of

magnification.

e Sald 2 el Aadladlg 5l Gl S oo Loy L lams! g 8yguall §g5 peiin-

11 Compare and contrast plane, concave, and convex mirrors regarding the properties of images

formed and the algebraic

Aapzd) aually 4G9Sl | yguall pasbias Eus o0 Baucelly Byadllg dugiwd | Ll LI oo (3yL8-

Concave mirrors Byaall Ll L1 s Yol
Image states in concave mirrors Byadll bl Jl1 8 8)94all ¥l

(8750) AL o (Ruglune - 880 — B yisan) Hisin Byguall 0555 O Sas V/
The image can be real (reduced — enlarged — equal) or imaginary (magnified).
caid gl pinge e piuaill o Sl ludes Bygiall poi dainy v
D The type of image and the amount of zoom in and out depend only on the position of the object.

The distance of the body from the mirror. Bl e el way: X v
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After the image from the mirror. Bl e Byguall umy s X v

xi=f 0850 € ueddl Jin Xg = 00 csl€ 1301 Yo

.The image is a real, inverted, miniature image Bydyan dglie dads byguall (19SS >
>
< h

>_

< X; <T 065 < Xg > T K13
i 0

The image is a real, inverted, miniature image .  Bydan Liglie dads> Syguall (19S5

Xi =T (858 < Xog =T cslS13: 66

The image is an inverted, equal, true image A9l Liglie A i Byguall (19SS >

\\ 4
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Xi>T 08 & f<xg <713l

The image is areal, inverted, enlarged image S Woglie i Byguall (955 >

Xi = 04 < X ZfQJK‘S‘th.AB

No image By A g3 Y P

Xi ¥ — 0 < X <f¢dl§‘3‘:l—w|.\_w

The image is imaginary, moderately enlarged and externally magnified.

3
-
/‘J,f
~
-
#

-

-
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convex mirrors dgoedl Ll Ll Lals

Byias Uains Ll Leils Byguall 985 Lusll Ll L1 § %
In convex mirrors, the image is always a small, upright, imaginary image.

- Bygaall Jgbo 3135 3T ¢re el 8l LS v/

The closer the object is to the mirror, the longer the image.

Al
0 IS
/ e
/ Ray 2 "
P Yy i
woeeedha
ff ‘~~‘ )
C K e Y
- —- i M SO F
Object Image
- XO e xl -

"
e
\
\
\
\
.
\
v
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Mirror equation 81,41 WUslas
1 1 1
— = —
f X0 Xj
PO Co
The distance of the image from the mirror. Bl e Byguall umy X
The distance of the body from the mirror NP S INETES )
Focal length S5 dad : f
magnification rate oSl Jara
xX; h
m = — =
Xo ho
Very very important notes = o o dala olla sl

- 251 dadl e gglan (1) 598l slad aias v/

The radius of curvature (r) is equal to twice the focal length.

f =

> | &

r
2
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Very important notes:- - o dela ollasd

CByaia 3L ol gy fda (+) (F) Resd ol 131V
If the value of (f) is (+), this means that the mirror is concave.
ima 3L ol gy 10 () (F) 2esd oS 131 Y/
If the value of (f) is (-), this means that the mirror is convex.
4l Byguall 5L (2) cal 131, Aaras Bygeall of gy Ida (+) (X;) ased calS 131 V7
If the value of (x_i) is (+) this means that the image is real, if it is (-) then the image
is imaginary.
Wi Byguall ol () oS 131, 2dls Byguall ool oy 10 (+) (F;) ded ol 131 v/

If the value of (h_i) is (+) this means that the image is imaginary, if itis (-) then the

image is real.
Adis byguall L8 () <l 131, Adls 8 94all G lda (+) (M) dued i€ 131 v

If the value of (1M) is (+) this means that the image is imaginary, if it is (-) then the

image is real.

ol gy 1 (M < 1) 4eed S 131, 5450 Bygealdl ol @y 1da (M > 1) 2ed oS 151V

caglude Bygaadl of gy lda (M = 1) ded culS 131, 500a0 §y94all

If the value of (m>1) means that the image is enlarged, if the value of (m<1) means

that the image is reduced, if the value of (m=1) means that the image is the same size.
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(2) Jisa

The focal length of a concave mirror is (10 cm). Sobus oS, (10cm) § yada 1,4 S5l vl iy

What is its radius of curvature?  LayeSs Jad il
5cm 10cm 15cm 20cm

(3) Jlgad

A spherical mirror has a focal length of (4.5 cm).

What is the radius of curvature of this mirror?

What type is it?

shddail, (-4.5cm) g sl Laday dg,S 3l

S Leegs Log S 81,1 oia 595G

(-2.25cm) — Lua

Convex - (-2.25cm)

(2.25cm) — 3 yxda

Concave - 2.25cm

(-9cm) — Los

Convex - (-9cm)

(9cm) — 8,24

Concave - (9cm)

(4) Jlzad

What is the radius of curvature of the mirror in

the opposite figure?

§ el JSCadt 3BT 5985 yhad aias Lo

{fom

8.0 cm

4.0 cm—

-8cm

-4cm

8cm

4cm
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(5) Jlzad

Which of the following is true about plane

mirrors?

S&.:ﬁlwlllﬁﬂwlg@%ag‘gwg;i

w90 S5 Ly

Then the focal length is positive.

-l (g 35401 Laay

Then the focal length is negative.

Ui §y940 9SS

real picture

LYW G gl Lauay

Focal point at infinity

(6) Jlzul

Which of the following cannot be a
characteristic of the images formed in a

concave mirror?

sgmall Sliw e (3955 o SKes ¥ AL o-ogi
§ 8l BIL1 3 asgSul !

WAL L

Enlarged and real

Joiae 9 58k

Magnified and moderate

4aa 95y

Miniature and real

Fantasy miniature

(7) Il

In which of the following cases does a concave

mirror form magnified imaginary images?

Byasll 3140 3 (a8 A el (e 6l 3
Al 8pSe y940

)ﬂ‘#Mwﬁlwu\swl
The body is at a distance greater than the radius

.of curvature

Object farther than focal length

Bypedl e el

The body is at the focus

Bl 9 8y5d1 Cr et

The body between the focus and the mirror
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(8) Jlzul

In which of the following cases does an object

not form an image in a concave mirror?

é 8yg4e M:d.'ujs.'i..gy adldl el e Lfi é
EIEFRINY

,,s.ul,u_mw,‘s|mutsw|
The body is at a distance greater than the radius

.of curvature

.&5,5.,J|.\.a.5.l|¢.o.\.agip.wqdl
Object farther than focal length

The body is at the focus

81yl 9 8yadl Cvs pES )

The body between the focus and the mirror

(9) Jlgell

Abrar entered a house, stood in front of the
mirror and saw a magnified, upright image of

himself. What kind of mirror?

Saldg Bkl alel cddgy, cuy 5yl culss
811 g9 Lo, 580 Uiian Bygue dusid

A giua Bl ye

o Bl
Flat mirror Convex mirror
Asg,S ELA .8 y280 EB.A

Spherical mirror

Concave mirror

(10) Jlgadl

At which of the locations shown in the figure
should the object be placed in front of the

concave mirror for its image to appear behind

it?

(3) a8t

(3) Location

2y s JSAS| 8 8yallal) 231 ol e i aic
§ Leals Lisgum oland 8,28k BI,L1 alal uscel!

(1) sl

(1) Location

(4) 285!

(4) Location

(2) adstl

(2) Location
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(11) gl

Which diagram correctly shows the ray paths

and image position for the given mirror?

e JS (e g M) Jadaseddl eyl Lo
§ ozl Byl Byguatl aungag An il ol yluse

(16) Jlgadl

Convex mirrors, which of the following is true

regarding convex mirrors?

——

e

l&g.:dhgq.ugamfs!e\.w-?lj

.Objects appear larger than they really are

Glats Losd mezmio (b Los gl , outed | L L
§ Ayuzell Ll L

Ll 93l e Jld sue (e Bygsadl Ashy (S

.The image can be seen from a few angles

e (2 Lo dayl blisl 0955 Lpd aluua¥ | 55940
The image of objects in it is sometimes farther

thanitis

Allows the observer to see a wider field of

view
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(17) gl

An object is placed at a distance in front of two
types of spherical mirrors, the focal length of
each is (f). The values of f are given in the
following table:

Which of the rows in the table will result in

10
2
10
2

X, (em) f (cm)

LI o Cnegs alel dmy e o aiing oy
fp.ﬁ“.{ag,(f)k@aﬂé;}ﬂ.\q)‘,&ij)ﬁ‘
SERHINVSIE

Bygee e i Jodl § Bgdiall (e

§ pazl] Adles

—i
-5
5
5

Qo o e

a.b.d

abcd

a b

(19) Izl

Where is the object located if the image that is
produced by a concave mirror is smaller than

the object?

Sie yiyol Byada Blye

Bydls 81,41 cm
between the mirror and the focal

point

81,41 8y5s wic

at the mirror's focal point

STy 5553580 -k
Farther from the center of curvature of the

mirror

BIAL1 3505 855401 O
between the focal point and center of

curvature
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(20) Jlz-al

A mirror has a magnification of (-2.2) Which of
the following is the correct image produced by

this mirror?

Byguatl 9 b Las (51 (2.2-) 2S5 L 3T ,L
B, eda Lemils (W1 dmezsall

Lglie dab> Uoino dayds>
Inverted reality Moderate fact

yslia Alls TR
Inverted fantasy Moderate fantasy

(21) Jlgadl

An image is formed at a distance of (75 cm) by a
concave mirror with a focal length of (40 cm).
What is the distance between the mirror and
the object?

Which equation is part of the solution?

S e Bn o (750m) iy e By 355
981 o Lk ylude (40cm) g5 Lasay
NS

Sgbdlm;p&,h&hméi

1 _1+1 1_1+1
—40 75 «x; 40 x; 75
1_1+1 1 _1+1
40 75 xg —40 x; 75

(22) Izl

An object is placed in front of a concave
cosmetic mirror, at a distance of (5 cm) from its
surface. If the radius of curvature is (20 cm),

what is the distance of the image?

way e, Bpada Jeozmi B alel sz aiing
295 yhad il oS'13), Lbaw (e (5cm)
S 5”44.” ..\.a.)j.\.&'.o L, (ZOCm)

—5cm

—10cm

5cm

10cm
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(23) Jlpd
Which of the following quantities expresses: Job dewd Jyolo: e pad ) &l éi
the length of an object in front of a spherical S dyouo Job e dg)S 3l ‘aLoi x|
mirror divided by the length of its image?
Sl -5 sl
magnification Focal length
A glia ($5H! wadl glia
Inverted Maghnification Inverted focal length

:am‘“@’&u*&swwmgiﬁ&J‘QU\%Dlhlﬂ.g)ih.ﬂg
Four students stand in front of four different mirrors. Each student's image
appears as shown in the following table:

O EVEN RGP KV I u.m.h.!\
Saif Hamad Saeed Rashid Student
3 _juaa ddXina 3_jhuaa — 4y glia Ay glasa dlXina 3 _iSa — dlina 3 u9all £ 5
Upright, Inverted - Upright, Upright - Image
Reduced Reduced Equal Enlarged

?SﬂaSiﬁeLaiuﬁgyb\H\ YA Q—“;‘
Which of these students is standing in front of a concave mirror?

Jadd A Jadd Ao daa g i daa g Ay
Rashid only Saeed only Saif and Hamad | Rashid and Hamad

¥ gl e poall § Rikides L) )L 5534 saddl sllas! o3 13
[ <0:3)s1,0 [ = o :(2)si [ >0 :(1)s0,0
Sl poliel! g ! saddl Lo Aakised | L) yall masaal! JLas¥! Jhad 201

If the focal length of different mirrors of different types is given as follows:
mirror (3) <0 mirror (2) f=wx mirror(1l) f>0

Which of the following represents the correct choice of different mirrors according
to their focal length?

4 giena 3 9 d3daa 2,95 ka1 B ala3 gdiiaa2 9 Lgiwal
1 concave, 2 convex, 3 plane 1 plane , 2 convex, 3 concave
43 gl 3 95 28 2 g dsdaa 1 a3 gdugiwa2 g 5 alal
1 convex, 2 concave, 3 plane 1 concave, 2 plane, 3 convex
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(Quz) rdie EJEI JIgdl

(Quag) sdee pal W1 Jlgdl

Describe refraction of light ( or a wave) as it crosses the boundary between two different

mediums and represent that in a ray diagram.
A lalases § I3 Jitadg cnalises Cabaug s Juoladl uadl pay Losie (A5l o) ¢ guindl 5 LSS Cigog
Define the index of refraction of a medium and relate it to the properties of the medium.

asugl pasbas dlasys bl JLusSl Jalas s

oy lie a3 ¢ guadl Badl L8 (L) 1 eloedl) o5 Ly J1 oy (a6 gl Lads Sty Lok 0

When a light ray moves from one medium to another (air to water), the light rays change their

path.

.;—344.”)&;5&? o palien by (o Juolidl udl 8ygus e ¢ guadl ylune piS X

The change in the path of light when it crosses the boundary between two different media is

called refraction of light.

Air-Water Air-Glass Air-Diamond

Incident ray

boudary

Refracted ray

\\

Diamond

Air] Water Air] Glass Ai

=
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=t Jalge ue e ¢ guatl LSSl daiay

The refraction of light depends on several factors:
e gl Laguy Jaihy g clasegdl pasbias v/

Properties of the two media between which light travels.

Angle of incidence of the beam - gladdl bgdw dsl; v
Refractive index (n) (n) LY Jolae v
What do broken objects look like -t Byl a Ll g iy

elodl & Ledl ol wie Adizedl Laday ¢ ooydl oL o s 8yauSikl plua¥l gus v/

Objects refracted under the surface of water appear closer than their actual distance when

viewed in the air.

(uaSia) gin ¢ L] el s 5392 o1 alusa¥l gs V1

Objects under the surface of the water appear distorted (refracted).
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Snell's law of refraction. .)LwSJSU Jiew 0 gil8

-t Ggalall 1 UM (pa ¢ guadl g lads 5Ll Al of Dogdaadl Al Hluda ool (Say %*
The angle of incidence or angle of refraction of a light ray can be calculated using this law:

nq sin(61) = n, sin(6,)

-t O G

Refractive index of the first medium. cJo¥ Jawgtl LSSl Jalas s 724
refractive index of the second medium. LS LowgllHLusST Jalan 1 105
Angle of incidence of light. sl bogdus Agly: 04
Angle of refraction of light. oo gl LSSl dly: 0,
Refractive index (n). (n) LSS Jalaa

- (n) 3% Jaig (e ) luesSO¥! Jala Bad Calisely, dasgdl jaibias oo dols (2 %

Itis a property of the medium, and the value of the refractive index varies from one medium to

another (n).
LGl Jalas 5T g9 (1) Lasls ol gl HLusGT Jalag **
The refractive index of air is always (1) and it is the lowest refractive index.
i 09318 M5 (0 g 5Ll Jalaa ol (Say
The refractive index of a medium can be calculated using Snell's law.
gt § e gt Ae s (e Bagudia §1pad) G ¢ gundl Ae o 5T o Sl alae iyl Sy

The refractive index can be defined as the speed of light in a vacuum divided by the speed of

light in the medium.

Cc
n=-—
v
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Special cases of refraction of light. R Gﬁq.é-")ma Lols N>

oL, (g < My) S 0yl Jalre Jasog J1 Sl o)Ll Jalae asos (po 5 gl Jiihy Loie .1
ALl sgeadl e Lifie 98 LuSSY|

When light moves from a medium with a low refractive index to a medium with a high

refractive index (n_1<n_2), the refraction is close to the normal.

olo, (1 > 1) Jels oylausl Jolae oy JI S 5 Luail Jalaa Jasog (oo gt Jaziy Lacie .2
. e\-&’l‘ dgeat e luaice &55,1)@53“2”

When light moves from a medium with a high refractive index to a medium with a low

refractive index (n_1>n_2), the refraction is away from the normal.

LSl (93 dis 4518, gl s oLl el e g0 S8y ¢ gadl Jahy Losic .3

When light travels perpendicular to the boundary between the two media, it passes without

refraction.

normal
normal
normal
h2 <ni
Air
Air 82
p—
Water
Wate
B1
\ {
n;sin 6, = nN, sin 6,
n,<ns n,>n,
so o, so
sin &; > sin 6, — — — 4 sin 8, < sin 6,
SO SO
o, > 0, e i o <05
6, = 6,
6" = &,

n = 1.00 n =152 n = 1.00
Alir Glass Air
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(MSQ) &L | alinl : Yol

(1) Jlpad

In the figure, what is the index of refraction for

the unknown material?

Sigzel) BaLoll ;LW Jolas 9 Lo JSAJ1 3

N Air
-y
S — _‘_}i\i ——
Unknown -?\\;\
material 0°y
0.70 1.5 1.7 1.2
(2) J1gdl
What is the best description of the S guall HlusGl 8pallal Capog Jundl ga b
phenomenon of Iight refraction?
dowdl e ¢ gl slus)l.

The bouncing of light off a surface.

éf’".a." J}."- 93.4'4." e Lzl

The bending of light around obstacles.

Cndlises (lawg (s 39aetl pe pas Lactic ¢ gl lae il

The change in the path of light when it passes through the boundary between two different

mediums.

Lo Jassg dawlge ¢ guadl yoliaial.
The absorption of light by a medium.
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(3) Jlzadl

According to Snell's Law, if a light ray travels O 5 guadl &La..fu Jai) 13 ¢ Judw 093] Lgéj
from a medium with a lower refractive index by JI (19 Jin) JB1 5Ll Juolan &3 oy
(like air) to one with a higher refractive index Gz 13Led (W1 i) el LusGl Jolas 3
(like water), what happens to the ray? Sgladd

Gl gl (e foeay yusSs.

It refracts away from the normal.

Slyomil gl Ogs dduyls (§ joiauns.
It continues in its path without any deviation.
el Aol gy,
It refracts towards the normal.
Loled uSaiy 3.

Itis completely reflected.

(4) Jl5d!
Which of the following factors does the amount LSO | AeS vaiad 4SS Jalgall (e éi e
of refraction depend on, according to the text? Suaill Gag

¢ guall Ogd.
The color of the light.

h—w’." 5)!)} ‘&?J.b.

The temperature of the mediums.

dguzetl ¢ gyt Lir oy @.ﬂ :Llj‘j.".
The angle at which the light strikes the boundary.

¢ gl yusan Buds.

The intensity of the light source.
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(5) J1a=dl
Why do objects under the surface of the water, aload! Jio W) mloe comes eLeid gus 13U
like a coin in a cup, appear closer than they a8l oIl @ ade (2 Lo P P | S dsuall

actually are?

U Ela.w u\.ﬁ ;3.;'4." u.o\s.aﬂ L e

Because of the reflection of light off the water's surface.
NP (OIS IRA
Because water magnifies objects.
ol Jl ddgsng el (pa dorg 3 e ¢ guadl LS .

Because of the refraction of light as it leaves the water and enters the air.

;Ll.!é;,;all;iﬁh,q.ug.

Because of the dispersion of light in the water.

(6) Jlgll

What happens to a light ray that falls e bages badug gddl ¢ guall o ladd Sumy 13k
perpendicularly on the boundary between two a3 0 Al éi) by o Juo el usll
media (i.e., at an angle of 0° with respect to the (2902l audlly
normal)?

dal> 2\.:35.3).4«&".3.
It refracts at a sharp angle.
JolS o1 Jalid ppnses g8,

It undergoes total internal reflection.

LGl ¥ 2y O 93

It passes through without suffering any refraction

Bodaie wlalesl § adlu.

It scatters in multiple directions.
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(7) gl

When light travels from a vacuum into a denser

medium (like glass or water), which of its

23S AST Jaswg JI § 15l 0 5 gl Jazs Lotic
A J daibas 2L (Ul 73l Jia)

properties remains constant? sanls
Speed Angle of refraction Wavelength Frequency
EP SN LSS 4l ‘.g-j.Uleaﬂ 23,3

(8) Jlgall

Which determines the angle of refraction

between two mediums?

Sy Ot LSS Aol duzmy gl Lo

index of rotation

RUTELBSTS

index of dispersion index of reflection
u.l-w.d" LaX ‘J—ié.ﬁ w&ly‘ﬂéﬂ

index of refraction

LY Jalae

(9) Jlzad

How is the index of refraction (n) defined?

T(n) LSS Jolas ooyl oy 4uS

$15all § s guall e yen J) Jasugll § 5 guindl e w2 (v/).

The ratio of the speed of light in the medium to the speed of light in a vacuum (v / ¢).

Lougll § s gl Ao yaug b 1yall G e guiall Ae yus oyis Juols (€* ). B 1yadl G 5 gl Ay oo By

Lowgll § e gadl Ao yug (c-v).

The product of the speed of light in a vacuum and the speed of light in the medium (c *v). D)

The difference between the speed of light in a vacuum and the speed of light in the medium

(c-v).

Tasugll § o guall Asyas 1 1,201 § 5 gall Ae g o B (€/ V)

The ratio of the speed of light in a vacuum to the speed of light in the medium (c/ v).
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(10) Jlz-al

When a light ray passes from a less optically
dense medium to a more optically dense

medium, what happens to it?

s sl g (0 5 gual &MJ&HL&M
el iy 3Lo (g 23S ST Jag 3] & ucny

Ao pudl Jasg,

plall sgeall ppe fueas pladdl L8ty

.The beam deviates away from the normal, and the speed decreases

Ao yud! 51535, alall sgendl e logmy o laddl bypmi

The beam deviates away from the normal, the speed increases

de pud! Jasg,

‘hm‘ JjM-” O 9= &La.f&." d).‘:u..g

.The beam deviates from the normal, and the speed decreases

deyudl alazs, alall sgeall ope fueny g laddl L8yt

The beam deviates away from the normal, the speed increases

(11) Jlgad

Which of the following values could be a value

for the refractive index of a material?

&mwoﬁﬁgia&wm|ﬁﬂ|wéi

SEalll HLusS

U1 s San Y

1.5

-1.5

0.89

(12) Jizl

When light travels from air to water, what

happens to the speed of light and its frequency?

Sozs 13ka, (W ) elgdl cpo ¢ guadl Jails Lot

S 2adlg ¢ gundl de yuid

d30lg col A pudl
lags
The speed is constant
and the frequency

.increases

ol asidly Jas ds pudl
The speed decreases
while the frequency

.remains constant

. 5lajs LeadS

Both are increasing

They both decrease

(13) Jlgadl

When light travels from air to water, what

happens to the speed of light and its frequency?

iy 13be, slT I elad! oo ¢ gl Lty Loutic

¢ &bl Jolall

RO RPRE S oW |
That cannot be

determined.

.Cuu

constant

calage

increasing

-
.
-

decrease
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(14) Jipad
Which of the following is an alternative and 0938 LSS dmemiog Aoty Ads b iy b Lee éi
correct way to write Snell's Law, relating the (n)5LusS¥l cMlalan (s dosys g1 Judaw
indices of refraction (n) to the velocities (v) in Sondlises oy § (V) leyudly

two different media?

ni+vy=nz+vz nqg*vi=nz*vy ni/n2=v1/va2 | n1/na=va/vq

(15) Jlgadl
If the speed of light in diamond is [Bogade Aaid] (P wll] § ¢ guall Ao ypu iIS 13
[missing value], then what is the refractive § ooleld 5 LusSY! Jolas 9o Lo
index of diamond?
2.42 1.24 0.413 0.0422
(16) Izl
What quantity do we get when we divide the Aoy douid ie Lple oz (M 4eesdl Lo
speed of light in a vacuum by its speed in the § bwgll e yu o flyall § e gundl

medium?

Tasug 5Ll Jolae

refractive index of the medium

<Azl asgl3dl

Critical angle.

SR PPUNTIPIRTI AN |

Wavelength of light in the medium.

cowgdl § s gl 55y

.Frequency of light in the medium
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(17) gl

In the adjacent figure, which of the two media

has the greater refractive index?

Jolae 4 basagdl (e sl 5l JSCEI1 8

§ ST LSl

A

B

ny = 1/2nB ny < Npg

ng=ng

nA>nB

(18) Izl

A beam of light falls perpendicularly on the
interface between two transparent media with
different refractive indices, where (n_r>n_i) in
this case. Which of the following mathematical
formulas describes the relationship between

the angles of incidence (0_i) and refraction

(0 r)?

doud! e bagas s gl o plad ndw
halas (nidises hdlid crasog (s U i
My > M) Ea> . Lol

a5 A 211 Al T Bl s 3
§(07) LS9 (0;) bogaudl Gugly (s 48!

0,=6,=0

9, <0,

0, >0,

(19) Jlgadl

What is the minimum acceptable value for the

refractive index in practice?

§ 2 Lboe ,LuSO¥1 Jalal dlyaie Lol 31

2 1

0.5

zero
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(20) Jlzal

Which of the following is false? S s JW e éi

Ray 2 is refracted. .Ray 1 passes straight and does not refract
Aoyl glill adge ¢ Laddl gomell bjlge Sy 3 ¢ Laddl
Ray 4 Location of critical angle. .Ray 3 refracts parallel to the axis
(21) 1l
In the adjacent figure, which is the correct path | § &L’J«J‘ Ao @:ua,b.m éi Lokl JSCEJ! ‘3
the ray takes?

air glass

2
Z

P
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(Q1s) e pwoliedl Jlgud!

(Qa6) sis o3 luadl Jlguud

-Describe some applications of total internal reflection.
-Explain some natural phenomena, such as the formation of mirage or rainbows or others, which

involve optical phenomena like reflection, refraction, total internal reflection, 01- dispersion of

light.

.g\S.N g\.&uﬂ oS Slagdas yamy Cdiog -
Jie Lpsas yalsh crasnis ((lg Lans ol 758 (wlodl ol olpued| 0385 Jie Anlall jalglall (any 7y -
.;}.4'4." il g\SJl ‘JB'"‘"" wl&d?b,h&s‘zﬂj w&a.’\?‘

Define dispersion and explain the dispersion of light through a prism.

.)g.w.l.’."" |JM:~u.A;-9.44J ‘M""‘"@b”hw"“ |JJ_;-

Total internal reflection - SO s 1) oolSas¥l
Ll 5 JolS S ¢ gt iy sy ¢ guiall oSl YL (10 Bgols Al o %
Itis a special case of light reflection, where the light is completely reflected inside the wire.
(M8 g 15 olSail) 5 Sie Ui clldl S5 1o JalS IS 5 guinll yolSail goosa
The complete reflection of light inside the wire repeatedly is called (total internal reflection).
Nz oS A g 4395 A1 B0l S MY § Jadd ST sl S iy

Total internal reflection occurs only in electrical wires that provide very high speed.

N> (Cladding)

n, (Glass fiber)
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How does total internal reflection occur? - JSI1 s 1) S Gy 3 S

i, (1) Jald )5l Jolas Jasos 31 (T01) 8 5,15l Sl Jaag (yo iso lad Jadug Locic

When a light ray falls from a medium with a high refractive index (n_1) to a medium with a low

refractive index (n_2), the light ray refracts away from the normal, ray (1).
el e Lolad Gl g Ladd! Badaiy o SLusO¥T Al 31335, (2mays JSi Togdd | gl By e °
(B)glass, Juolall

When the angle of incidence increases gradually, the angle of refraction increases until the

refracted ray coincides completely with the dividing line, ray (3).
0 (3l l3d1) o Al s (o, Jsolall sl e aled Bilae puuSill g Laddl oS Lankie
When the refracted ray is exactly on the boundary, this point is called the critical angle 0 c

311 elSa3Y1) (g 10y JeSIL aSCaiy g La ] (L3 2o youdl g0 Aad Iog il gl cazalons 131 480
(1

If the angle of incidence exceeds the critical angle value, the ray is completely reflected, and

this is called (total internal reflection).

Separating Surface

Total Internal 4)

Reflection

light source
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= S 1 e KaiY e e

Applications of total internal reflection: -
sl LAY M) s oSasYl e A i e
One of the most famous examples of total internal reflection is optical fibers.
Bl wddy off 9o By LBl ¢ gl A s ukind BLJT (2 & pua | BLIYI

Optical fibers: are fibers used to transmit light over long distances without losing its energy.

_-h5 (Cladding)

ny (Glass fiber)
The mirage phenomenon o pd | 85l

IS s ) s slaedas as (A Gl Bpalls
The mirage phenomenon is one application of total internal reflection.

NN EPPELIPY IS PPV PORPELLJCTER U | JVO. 1 B E S T < JU JOM [ JENEIE
() (A a5

Mirage occurs as a result of the sun's heat heating the road, where the speed of light changes

(increases) and the refractive index of the gaseous medium changes (decreases).
AST Goyladl o (3o coydll elgd) 0950 Lastie yuSGs §aykall gomi 5)leud | (0 By5biall ¢ gunadl il 9o X
- e 3 elodl e g

Light waves emitted from the car towards the road are refracted when the air near the road

surface is hotter than the air above.
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Dispersion (Analysis) of Light s gl (Judoms) i

-l gdide J oy Leotie olgdl 7 J1 Jloxty sl 6 guall o Liglaa 15,S3 0

We mentioned previously that white light decomposes into 7 colors when it enters a glass

prism.
o gt LGl doeds SIS Eamy %°
This happens as a result of refraction of light.
cedlises olgdl 7 gy SIS ,@zupt.s,\.ws.ﬂnguo@,g&u‘;y@bmgﬁﬁ X8

Each light has its own wavelength, and therefore its own angle of refraction, which produces

7 different colors.

White light

Deviation of light v

Rainbow (Arc of Rain): (bl sogd) 758 Lugd

e ¢ gl 5 LGl Sy, el lphd e uedd] Aadl dndd Ladie cliddl iad § 7538 (usd miy
.c.lllab.hj

Arainbow is formed in winter when sunlight falls on water droplets. The light is refracted by

the water droplets.
(o) Uil e L3l Bl 955 4615, s gl 230 Ul s 515181 om0 IS G s 8
Since each color has its own wavelength, it also has its own angle of refraction. Dispersion
el Bylaal Al mhadl e S A5 s olSail diamy %
Total internal reflection occurs on the back surface of the water droplet.
Gl Byn iy, Byladll o s il oy tic

When the light leaves the drop, it refracts again.
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cdadd wslg gl s el (e Bylad JS O dadsd) (ST, claaddl G o31od1 7 Glud¥) gy %

A person sees 7 colors in the sky, but the truth is that each drop of water produces only one

color.

celosadl § o1l 7 5 o pbaid , elowad) § el clplad e fuz S sue sgamgd [l ¥

Because there are a very large number of water droplets in the sky, we can see 7 colors in the

sky.

Sunlight falls
on water droplets.

: .‘ 7

- T

The'wavelength of light
the observer sees depends
on the position of the
reflecting water droplet.
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(MSQ) &L | alinl : Yol

(1) Jigmad
Optical fibers are a technical application of the Byallal (qds Gudas (P Lyadl ALY
phenomenon of:
Interference Polarization Refraction Total Internal
Reflection
(2) J1a=adl
The red color of the moon during its eclipse J a9 Bgudedl Ao L] padll pas¥l gl
phase is due to the phenomenon of: 5,0l
Diffraction Interference Refraction Reflection
(3) izl
According to the table. Which of the following ColSaiYl e Wlia ad ¥ b Lee éi (Joazxll Gég
can not be an example of the total internal ?ng." g\:'.h_\.ﬂ
reflection?
Medium VacuumAir WaterEthanol |[Float Glass |Quartz Flint Glass Diamond
Index of Refraction
() 1.00 1.0003[1.33 [1.36 1.52 154 1.62 2.42
n

sladl 2 Lol ) ol e ¢ gall Janh Lavie

When light passed from diamond into float glass

'tb.é." Al Wl oo e gl Jails Lavie

When light passed from water into vacuum

ol 3135150 a5 guatl Sty Laotie

When light passed from quartz into air

olwall g5 I Jstidl o o gall ity Loic

When light passed from ethanol into flint glass
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(4) Jlzad

A ray of light passes through glass into water.
The refractive index of water is (n_2=1.35) and
that of glass is (n_1=1.65).

What is the critical angle for light passing from
glass to water?

What is the name of the phenomenon that
occurs when a light ray strikes at an angle

greater than the critical angle?

el 1z ol e e ¢ gl (o plad Jadue
Jalasg (M = 1.35) U1, LusGl Jalas
(g = 1.65) glasllLussi

dl zle3 0y gl e guall dpdl A3 Lo
¢ Ul

g Ll Jadug Lacie &z (31 B palall ool Lo
¢ Ayl Qg l3dl (oo AST Al igua]!

SLussl, 60.7 S 515 082l 60.7 | S Asls WailD17 | sl 55.2
refraction ,60.7 Total Internal 60.7 Total internal 51.7 refraction ,55.2
Reflection reflection
(5) Jljd

The opposite figure, the picture shows the
phenomenon of the desert mirage, what is the

result of this?

o yud) 8yalls w93 Byguall, Jolall Ui
§ Ao I3 Siomy, Sl ysadl

Sboelaa

' SSinaes

.95.4.4-" w&!—”

Light reflection Diffraction of light

ng.N g\.'>|.dl w\ia.’siﬂ s guad] LSS
Total internal Refraction of light
reflection
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(6) Jlpad

What are the applications of total reflection? § A ¥l e slacdaill o

PO/ IO

e

’A,—_
) | o
%‘ i Q== e

-

i Lo e bl sl LY 258 a3
All of the following The mirage Oprtical fiber rainbow
are true
(7) dlsad
The spectrum formed by the dispersion of adidl 5 g Jloxs (ye 039S g M) ilal
sunlight by water droplets in the atmosphere? T godl Al G Wl &l plad Alnwlgy
s eS| bl wed )’ F 1)
Refraction Reflection rainbow Cover
(8) Izl
Can you see the sun at the end of the horizon o @ 399 Al e ! (555 of liSay
when the sun has already set? s Cule 1B pueadd) (9SS
I s 1]l oolSas¥ bl el
Total internal reflection rainbow
- ot AU § ¢ gl PP AR IS - S9! Al § ¢ ]l Al wlSadl
Refraction of light rays in the atmosphere reflection of light rays in the
atmosphere
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(9) Jlzad

Consider the following natural phenomena:
1- Earth heating.

2- Total internal reflection.

3- Refraction of light.

4- Diffraction of light.

Which phenomenon causes a mirage?

LA aagdall yalglall § S5
. o2l Cadeud -1

ST ) olSai¥ -2

¢ gl LGl -3

e gl sgu -4

¢ ol 058 050 (5T ey

2.3 2.3.4

(10) 1l

Which of the following does not affect the

formation of a mirage?

§ oladl 2955 8 355 Y AW (e 4

LS conlSai¥l Gomsa clmge | ALl
Refraction Reflection Huygens waves el o
Heating of air near
light
(1) Jigul

Which of the following phenomena is not

related to the formation of rainbows?

o931 (oS Jag s ¥ 2L yalglall e
S ,lal

LS|

Refraction

ol

Reflection

White light analysis

yvES |

diffraction
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(Q17) b pobaadl Jlgud|

Light and Boundaries Sludadl ¢l
a3 gl ¢ gl pee § pudind il of 73l (he Ac giian A8Lak Aadad (2 Al

Lens: It is a transparent piece made of glass or plastic used to collect or disperse light.
(Ogaadl (53555) alus¥ll pias ol 4S5 § cluwaadl alusiud gz %

Lenses are used to enlarge or reduce objects (form images)..

|> — ¥ gyt

/3341 22341
©
URRIgyNeY
Types of lenses. c Slwaadl tbﬂ
Convex lens Aol Luuad! Yl

.5@‘@3’&%@9@‘&%3}5@‘@@‘9& X8

Itis the lens that collects light at a point called the focus.

Concave lens. .8 adl| dwuadl s Lal

ool e ¢ guadl 3iya 093 Al Aaall (2 4
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Itis the lens that disperses light in all directions.

Very important note: i daqe dasdle
(s g4atl (5545) Ayl 31,40 2ci 5 pmall dwaadl v/
A concave lens is similar to a convex mirror (diffracts light).

(e gl pazms) 5yadll BI,L AdS G| dwnall V1

A convex lens is similar to a concave mirror (light convergence).

Composing images. gl (eSS
First: convex lens. szl daaldl Yo

Bygwadl 08 (X > 2F) dwsall g 5l aadl Cans o ST ay (e ool auy 13) 1 Jo¥1 ALt
yiany Wplie uduio S5 Aslil
First case: If the object is placed at a distance greater than twice the focal length of the lens

(X_0>2F), the resulting image will be real, inverted, and reduced.

PWEN§ B

Z&La..idl
F &3alt 2F

2F F \

—-—-dy=30cm ————j«—d;=15¢cm —~

+972 59-226-7315 :Unlgill  olib 1020 ALl alac|




+972 59-226-7315 :Unlgill ol 2020 :ALiwl] alac]
bgall 06 (X = 2F) g5l wasdl connl glune uny (e ool aungs Lontie s il ALl 8
oot | 3L Aoglune Loglie Audydo (1955 Al

The second case: When the object is placed at a distance equal to twice the focal length (X_0=2F),

the resulting image is a real inverted image equal to the dimensions of the object.

e ek l&\.a.&.ﬂ
2&\...&3‘
= 2F
2F E

3)3.4@’1\

Wads 0985 Al Sysuall g8 (2F > Xg > F) Caatill § sl gy Lociie 1 2L &Ll %
S Wiglie
The third case: When the body is placed in the middle ( [(2F>X)] _0>F), the resulting image is a

real, inverted, and enlarged image.

Vertical axis —
Object Ray1 Principal axis
Image |
———— - ﬂﬂr
2F F F 2F i
Ray 2 > o
o
Xy T X -

+972 59-226-7315 :Unlgill  olib 1020 ALl alac|




+972 59-226-7315 :Unlgill

ol 1010 :ALiwll alac)

il Bypall ols (F > X > 0) 85401 oo J3T aay e el g Loctie s 2yl J) ALl 0

D ASe Wuae AdLS (9SS

Fourth case: When the object is placed at a distance less than the focus ( KF>XX _0>0), the

resulting image is an enlarged, upright, imaginary image.

L Vertical axis

L St b b g
i Ry - Ray 2
e Principal axis
9! Fl Rav 1 l
Virtual Object F

image *.xo.ﬂﬁ

- X

Second: concave lens.

Byaall Aol s Lal

Laid 5 yiiang Wuiae Al jeuo (953 (@b AU LS Ba il 5 yaall Avuadl Byas %

A concave lens diverges all the rays, so they form only upright, reduced, imaginary images.
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Lens equation. Aol Uslas
1 1 1
=4 —
f xi x0
Magnification equation S o las
hi —Xj
m = =
ho xo
Very important notes:- - us dala ollasdla

 Byaia Bl g Boizme Auouall ol gy e (+) (F) Rasd ol 131V

If the value of (f) is (+), this means that the lens is convex and the mirror is concave.
gama Bkl g Byade Aweadl ol gy e (-) (F) Besd 2o 131 v/

If the value of (f) is (-), this means that the lens is concave and the mirror is convex.
4l Bygaall 5L () calS 131, Aaras Bygeall ol Gy Ida (+) (X;) ased S 131 Y/

If the value of (x_i) is (+) this means that the image is real, if it is (-) then the image

is imaginary.
. Ao Bygualdl L3 (-) cal€ 13, adls Byt Ol S fda (+) (hi) dad CalS 13 v

If the value of (h_i) is (+) this means that the image is imaginary, if itis (-) then the

image is real.
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(MSQ) &L | alinl : Yol

(1) Jlgad

An object is placed at a distance in front of two
types of lenses, the focal length of each is (f).

The values are given in the table below. Which

y Slwdall o (e g plal day (e o 1oy o
S el caany, (f) Lo JSI 51 !
] Jouzt! ‘3 Gediall e éi , sbal Jouzt!

of the rows in the table will produce an § puxl] Adls 5940
imaginary image of the object?
x, (em) f(cm)
10 — a
2 -5 b
10 S5 C
2 5 d
a,b,cd ab,d a, b c

(2) Jlzad

An object located (18 cm) from a concave lens
produces a virtual image (9 cm) from the

mirror. What is the image magnification?

,5%@4.:(,»(18cm).ugubtlgp-we§ﬁ-g
2SS g Lo B e (9em) v e AdLs 53940
S 8y9uall

0.5 —0.5 2 —2
(3) gl
What is the image dimension in the case shown JSdl G A gl Altl § 8yg4al vl Lo
in the following figure? sl
Object F F
—2.00m—
—3.00m
0.167m —6m 0.833m —1.20m
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(4) Jlpad
Which of the following always forms a neutral Uoias 8y Byguo Lpd 09 Al (oo éi
microcosm? ¢ Lails
Aozl dwaadl g | BT, Byaall 51,4 -IRESIRINY
Convex lens Plane mirror Concave mirror | Convex mirror
(5) Jlzad

Alit candle is placed in front of a convex lens at | vy e Luzo dwus 3&1 oslian dands a9 ol
a distance greater than twice the focal length, , JSSGJL 290 LS ol vadl aas u-AJ\S‘

as shown in the figure. A sharp image is formed e A gudge Lals e Bals Byguo (9SS
on ascreen placed on the other side of the lens. Bygwadl (2 b Low éi , dwaall ey 3 Ciledl
Which of the following is the correct image on ¢ bl Laly LS i lidl e dxiall
the screen as seen by the observer?
Anen Wi deds
Candle convex lens

-l
U @ screen
—
observer

-2

N
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(6) gl
The diagram shows a convex lens forming an L, Bygue JSCAS dyuma dwde Sled! puwydl Cre
image. What is the focal length of the lens? § dwial] g5l wadljludae

Converging Lons ™\

o
30 cm 40 cm

72cm 40cm 90cm

(7) JNped

Zayed observes an ant with the help of a Lo oay 84800 A Bt Loy aled ! 5 o g
magnifying glass with afocal length of (20 cm). | ¢ 2,310 ditie 54SL| 2waall, (20em) 54!
The magnifying glass is fixed near his eye. If the oo Adls Wuine Aleid! B guo <ol 131, Ades
image of the ant is upright and imaginary and at oo A s Le, dwaad! ope (24cm) 48 lune

adistance of (24 cm) from the lens, what is the § Al Awad!

distance of the ant from the magnifying glass?

70.9cm 20cm 44cm 120cm
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(8) Jlzul

The adjacent figure shows a schematic diagram
of how an image is formed by a converging lens.

What is the length of the image (hi) formed in

) Jadasnll ooyl 5gledl S g
leal.a,amalw.\.c w‘y 5)3.44." M

§ UKl § gSall (hi) 8y94al

the figure?
32.0 cm 82cm_ 28cm
gT . |
[} -
Lo ]
. h.l: :
Not to scale =Ty
S (il ABAGAD, gl
-
0.34cm

1.03cm

2.24cm

2.73cm

(9) Jlzal

Place an object in front of a convex lens as

shown in the figure. What is the location of the

LA,MQLAS%J::AM.\LFLJW@'Aj

image formed?

§ 435Skl §yg4all adge

Conves Lens
i) asaald)

Bygo 0985 ¥

(10) Izl

An object is placed in front of a concave lens as
shown in the figure. What changes occur in the

image characteristics if the object is brought

closer to the image?

M,MQLQSS,&AL..\;?LJW@'@
ﬂj&"d‘:ﬂé”qa." QLQA@LL.ES@J‘ &) i

SSM‘O&M.Z”

w
\\;
3 et ;
become upside down become magnified It appears behind the remain asis
lens
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(Qug) e palidl JIgud|

(Qus) e gl J13adl

Explain defects in spherical lenses such as spherical aberration and chromatic aberration and

how they can be corrected.

Lemammins 4iuSs gl Bl ymi¥lg 69,801 Bl pms¥l Jie A9 ST Sluwniall Cgus 74

-Define nearsightedness (Myopia) and farsightedness (Hyperopia).-Desc1-ibe the formation of
image in case of nearsightedness and farsightedness and how defects in vision are corrected

using concave and convex lenses.

Jolos ol yad Ul § 8y94all (1985 Casmg - .(Hyperopia) il Jebs (Myopia) yaill jad dsyai-
IRE S SJJ.EJ.‘ &bl e‘..\a-.'i_w\.s %jﬂ‘ e et wjjlé.i.”

Lens defects. cOlwoall e

- gl b e 70 Byguall § zowg puie 159,500 a3l %

Spherical aberration: a lack of clarity in the image resulting from its curved surface.

S Asoad! s e Liil (e (g 9,01 sl iy

Spherical aberration results from the large curvature of the lens surface.

LKoo Jilisg dvnad! ela o lizmsl a5 3apbs oo S IS Lo Judand] oy 0

It can be significantly reduced by reducing the curvature of the lens surfaces and reducing its

thickness.
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s 2ol Jshall e Lui¥l Bugly slaiel o L Byguall § zows pie sl a3l v/

Chromatic aberration: a lack of clarity in the image resulting from the dependence of the angle

of refraction on the wavelength of the rays.

J31 sl ¢ gl puu e Buwadl Byudio O 3 10dg ¢ gl 2ol Jolall L5 Sy yLaus¥! Jalaa v/

The refractive index decreases with increasing wavelength of light. This means that the lens’s

ability to refract red light is less than its ability to refract violet light.
A8 pba 5319 Arezma Lealus| (Alwds (1o LS e dwds ‘al.L’sz‘ éyla R LAY WSUS.@! v

The problem can be corrected by using a lens composed of two lenses, one converging and the

other diverging.
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Simple Lens Achromatic Lens
> >
White light White light
> >
Lenses in the eyes Cnieadl § lawaa

Ayl IS caad!l Ul ) e e Sl of caidf ¢ guad! Jaziy X

Light emitted or reflected from an object passes into the eye through the cornea.
(Bsizms Bsie) caadl 8y 50 (@ 8292 od ) ASddl e pazmisg Avuad) SO Laciay yoy
It then passes through the lens and collects on the retina at the back of the eye (convex lens).
e gl Dogdu Bamyls cpall § Bglin Braian Byguo (S5 %

An inverted miniature image is formed in the eye as a result of the incidence of light.

Lens Retina
Pupil \
\ :‘ !

Image

Cornea — %

\

Optic nerve
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Eye vision problems onadl 8l Sléa
nearsighted A pnd s Wl

g9 Busadl oLl 23) s liall pakdll (KoY, Gray cue %

Avisual defect in which the affected person cannot see distant objects clearly.
conadl alel auo gl Byade dwie Lpd ausmiud deds Bylas oS5 §ayb e AUSAL | > (S X

The problem can be solved by wearing glasses with a concave lens placed in front of the eye.

Farcisighted Sl Jebo ¢ sl
TR El.u.).&'." ;Li..iiﬂ Elij) 4 oball Mu&gﬂ, S s o

Avisual defect in which the affected person cannot see nearby objects clearly.
conadl alel a g5 Ariome duwite Lpd ausmiwd A Bylas cuS 5 Gaybo (e AUSAL ! J> (Ses X

The problem can be solved by wearing glasses with a convex lens placed in front of the eye.

Farsighted Nearsighted
-
A farsighted eye focuses images at A nearsighted eye focuses
a point behind the retina, making images at a point in front of the
nearby images blurry. retina, making distant images blurry.
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(1) Jlgad

What optical instrument is inside the

green box shown in the figure?

515 8ag okl dpadl B1Y1 2 Ls
§ ISl & ord | s Bguiiall

-

—
gzl | dwaall Byaall dwaall N IESET VAN FINESEINY
concav mirror Concave lens Glass prism Convex mirror

(2) izl

Which of the following conditions describes

spherical aberration in lenses?

‘3 ‘:;3)5." e)." duas AW el e ,_.;i
¢ Slwaadl

11T Usloms aoctadl JM oo A1 Laill e ool iy

.When viewed through a lens, an object appears surrounded by colors

1o 5,2l &lsall § uaalie o Se

It can only be seen in concave lenses

.Rays that converge parallel converge at the same location

BSuolgddads Q a;lgel| N bm}ﬂ.s)} e g, Sluwaall 5,08 pus

.The inability of spherical lenses to focus all parallel rays at a single point
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(3) Jlzadl

What causes spherical aberration in the lens? Sdwaadl § 9, 8y Eigus it Lo

Because the wavelengths of light differ

L3850 cpe il ST Asuiadl C3lyboi oY

.Because the edges of the lens are more curved than its center

Jdo dady dwaall oY

Because the lens is very thin

BSuS dgl3 dig ¢ gl oY

Because the light falls at a large angle

(4) Jlzad

How can spherical deviation be corrected? Syl Bl il memins Koy a8

(Achromatic lenses)dagsjs Sluwde alusiwl

Using lenses with aspherical surfaces

Using color filters

Using only a convex lens

(5) Jlgedl

What is meant by chromatic aberration? (Chromatic gl 8l,=¥l 3g4aill L

SAberration)

wlyk819 5501 § Awuadl s lims! CE5ls|

Difference in lens curvature at the center and periphery

Ol M| teaas B33 e AST (1385

.Multiple focal points were formed due to color variations

Awaadl E]ﬁw e s guall oS!

Light reflection on the lens surface

Light absorption by glass
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(6) Jlzud

Why does chromatic aberration occur? Tl By Gy 13U

Because light has different wavelengths that refract at different angles

N> WUgdinn pd dwaall Y

Because the lens is not well polished

A gel AL Elig‘).ﬁ Y- DMPPHA | o

Because the light falls at a non-perpendicular angle

S A8 wcadl ]

The lens is too thick

(7) gl

How can color deviation be corrected?

Sl Byl il (Say S

Using two lenses made of the same material

g By plisiuly

Using a plane mirror

5)3.1.” Y- ‘3 93.4'4." u‘j.ﬁ te.‘:ﬁm .b‘j.o O Obwde e‘.\.‘?_’i_w‘a

.Using two lenses made of different materials, light colors are focused at the same point

Using only one spherical lens

(8) Jlgll

What is meant by nearsightedness (Myopia)?

¢ (Myopia) Jaill pads sgeadll b

Inability to see nearby objects clearly

NE Ty sl fal..wa:}“ Ly e 8yl pus

Inability to see distant objects clearly

uglia 2yl aluadl 43,

Seeing nearby objects upside down

o9 plucdl arex L)

See all objects clearly

(9) sl

In the case of nearsightedness, where is the

image of a distant object formed?

M-?t." 5,3.44»(;35:‘3(,.3? a)bﬁ‘ﬂaél‘bé
Sl

S

Behind the retina 4 Sadl als

On the retina 4S80 Je

On the cornea 4,4l s

In front of the retina 4. 3| ﬁl.ai
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(10) Jlz-al

What type of lens is used to correct

nearsightedness?

Cylindrical lens &4l glaw dwas

(Convex lens)duzes dwas

Dual lens 42953 dwuis

(Concave lens)s ;ais dwuis

(11) Jlgadl

What is meant by farsightedness (hyperopia)?

S (Hyperopia) Jadl Jelay g94aill Lo

TR a.a.:)ﬁ.” fLw.’S‘ Ll e 8yl pue

Inability to see nearby objects clearly

TR dea ?Lupy‘ Ly e Rl pus

Inability to see distant objects clearly

uglia B yall alusdl 13,

Seeing nearby objects upside down

79292 pluad! arex L)

See all objects clearly

(12) Jlgadl

In the case of farsightedness, where is the

image of a distant object formed?

qu‘ EMC)}SJSOJ ‘)Jé.i." J}b&.ﬂ.’»@
Sl

£

Behind the retina 4Scéd! als

On the retina L8481 e

On the cornea 44,4l e

In front of the retina 4. Scad| ?Loi

(13) Izl

What type of lens is used to correct

farsightedness?

§ platll Jglo usmiat] dotietud | duotall 45 Lo

Cylindrical lens 44 gl wl dwae

(Convex lens)dizes dwaic

Dual lens 42334 dwas

(Concave lens)s ;2ds dwaic

1. What is nearsightedness (myopia)?

S K NEARSIGHTEDNESS

Convex lens

Farssghedness

Inability to see distant objects clearly
Inability to see near objects clearly
Seeing all objects clearly

Seeing near objects inverted

A
B.
C.
D.
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Describe the optical systems and formation of images in common optical instruments.

R-TX (A '&iﬁa.n.” SECY é)j.a,a.” 033533 '&iﬁa.q.” Lla¥l ooy

Bpdiall ol Sl alusdl 1) ol yguall Akt b s Sluaall (e daiad Slgal B 2 padl 2ol

Optical systems: These are devices that rely on lenses and mirrors to magnify images or to see

distant or small objects.

. (The Human Eye) & ydd!) cnadi-1
Auglieg Aieio Bygio (98 HSddl e Aa i) pami 2 Syguall (3555 V
Image formation: The rays converge on the retina to form a real, inverted image.
.(telescope) o ¢Seudid! -2

ST 58l ey zoungs (Slymme (oSS cpgans) Busadd! o Lua¥ll 4 s o Sl sl v

Atelescope is a device that allows distant objects (stars, planets, galaxies) to be seen clearly

and at a larger apparent size.
555 (Bend) Ao alpal Bs8d) e gl oo (5an 58 ST paa et Sl (sluts Il LBl V0

The two main objectives of the telescope are: to collect as much light as possible (to see faint

objects) and to magnify the image so that fine details appear.

(Reflecting) dusSle g «luwuall auseius (Refracting) 8 yusia: & LgSeudill ¢ olewlul olegs Ilia v

ANIRUPNEEIR

There are two basic types of telescopes: refracting, which uses lenses, and reflecting, which uses

mirrors.
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Keplerian refracting telescop Sl s oSt 2 g

> (0 5 gl o> Lo - 9Sudi| doudn wics B39~ 9w digh 8y5: I3 BuS dwde : A dd) dwaall X
Bygeo ¢rgS A 59 wemy

Objective lens: A large lens with a long focal length located at the front of the telescope. Its

function is to collect light from a distant object and focus the rays to form an image.

R/

Awdadl LaigS (I 5yguall ASLS Joad walidl (ne (o 40,8 Btdie dwds (Eyepiece): dcieall dwaall %
PP |

Eyepiece: A small lens close to the viewer's eye that acts as a magnifier for the image formed by

the objective lens.

J/

Rk ESY ‘,L:. .Ia&buj ullm..\.l.” e a.uj.g." asludl ] (Tube): uM‘ u}ui **
Telescope tube: Determines the focal distance between the two lenses and maintains alignment.

Objective
lens

Real image of

distant object Light from

distant object

Focal
point

Eyepiece
lens
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Steps in image formation Bygmadl (5SS ol glas

b a5 i gie atal B3y lgd) &a il ol de cemy et 02 g Siadtd] 5y eny o (30 5 gl 1
s dwaaldl e badud aa s

Light from a distant object enters the telescope: Because the object is so far away, the

incoming rays are nearly parallel. These rays fall on the objective lens.
alal 4y3s alads wic LanSy59 239l | Aad¥l acazmty Al Awiad podis 4a ¥ ez Addd dwaadl 2
| 1o glae s Bygeo LigSa dwdall

The objective lens gathers rays: The objective lens gathers parallel rays and focuses them ata

focal pointin front of the lens, forming areal, inverted image of the object.

LisS 1 Adaiondl Byguall (65 Cmmy aringh Aubual] Aol izl 8y gl 4S5 duloall duotall .3
Al

r ey

The eyepiece magnifies the real image: The eyepiece is positioned so that it sees the real image

formed by the object.

Jundy i @Ja_wejjxﬂ Jolas ae (ST < Kepler) § (gliag 8,45 Bygeo (530 dalidl: du l a=ill 4
S Addd) dnal! ks

Visual result: The viewer sees a magnified and inverted image (in Kepler), but with more detail

and higher brightness thanks to the large objective lens diameter.

note:- - dasHa
P i Qg aied G (A8 50) Al Y Awne Ada) Awaadl (955 o

The eye lens is achromatic (compound) lens to prevent chromatic aberration.
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A=l dasal
Objective Lens Mag_ﬂiﬁed Inverted
Virtual Image

>algdl Eypiece Lens

Incoming Light ——» = % ~
\ Jal=all

: E iece Lens
Focal Point yP! Invertted

Objective Lens . Imagel
d.as

.(Cameras) IS -3
Lo o (00 Bl | 9l Byaliall Ba ¥l peami] Byims dsiie pudiun S P
Itis a device that uses a convex lens to collect rays emitted or reflected from an object.
o giall ol mlaw e Bgling 8yiiang udeis Bygo [eSdl 0985 %
The camera produces a real, miniature, and inverted image on a light-sensitive surface.
Steps in image formation Byguadl O3S ol glas
el ¥ dne pc pay D Aad] Anid e eSOl ) s gunadl d oy V)
Light enters the camera through the lens aperture, passing through an achromatic lens.
AuS el 510 e 2glia 940 GgSla 8yl Apumll dadl Jais Lo ¢ giall allaill |ia yuuSs v/

This system refracts light in the same way as a single convex lens, forming an inverted image on

the reflecting mirror.

el A ) g3 dunsg = gl uSias sodie J) oY Bypiall uSais v/

The image is reflected upwards to a prism that reflects the light and redirects it to the camera

lens.
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Prism

Aperture

Mirror

Shutter
closed

Lens

How to take pictures 90 blLad! 4l

By 5AAT BT by I 509y Lo ¢ I oy 35 e Taiimny V1
Press the shutter release button, which briefly raises the mirror,
)mebﬁjgsw‘mmM‘&E)WMW)LM‘SAJ:MM v
ele Aadudl Byguall ae 381 o5 slay¥| 4L 83940 (CCD) didd! o1 B!

It then travels in a straight path to form an image on the sensor. The image sensor, which is

often a charge-coupled device (CCD), captures a two-dimensional image that corresponds to

the projected image.

Image sensor

Shutter
open
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(MSQ) &L | alinl : Yol

(1) Jlpad

What type of lens is used to form the image

inside the camera?

I3 13 Bygall (52985 3 Aacieiud | duoall g5 Lo
PN

Cylindrical lens a4/ gl wi dwae

(Convex lens)dus=s dwde

Dual lens 42933 dwuis

(Concave lens)s y2is dwuis

(2) Jlgead

The image formed on the camera sensor is

usually:

0955 e S yadidiun e (485 g’d! 8yguall
Bale

Aluiaeg i byguo

A true and moderate image

dugling dudpds Bygeo

Real and upside-down image

Aogliag deong Bygeo

Fake and upside-down image

B pSa9 Aot g Byguo

Fake and enlarged image

(3) Jlgadl

The function of the eyepiece in a telescope is:

 agSaltl 3 Adeadl Bookall Liglig

5ygall LuSe

Reverse the image

R D I DO LS gﬁ‘ Byguat| puSS
Enlarging the image formed by the primary

lens

Aol Bwall e ¢ gl 78,3

Focusing light on the primary lens

oeall e Byguall (093

Image composition on film

(4) Jls-dl

What is the primary function of the objective

lens in a refracting telescope?

adedd) Aol Acwludl dadsoll L
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Correcting chromatic aberration caused by the

.eye lens
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Gathering as much light as possible and

.breaking it down to create a true image

Reflecting light rays to shorten the length of

.the tube

o1 Lalys 1 Al Byl s
Enlarging the final image seen by the

.observer
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(5) Jlzad

If the distance from the main camera lens

increases, then:

1O el (9 A o) Al ay sl 13)

Ja5 Ayl A3l

Focal distance decreases

Jas 8ygeall g

Image size decreases

VT XPLINE |

No change occurs

3133 Byguall x>

The image size increases

(6) Jlsll

When using a digital camera, the device that

converts light into an electrical signal is called:

Joms s 3Ll aad,y alS ploieial wic
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Primary lens

Ocular lens

Optical magnifier

é@l,mi.««ll

Optical sensor

(7) 3

What does the final image seen by the observer
through the eyepiece of a conventional

refracting telescope (without image correction)

look like?

2 ol Laly (J ALl 8yguall gus auS
Gola a1 S § il Fnutal

$(Bygall psall )

g\qam p.«.«.‘;l‘ uﬁ).ﬁ.qéij aild

.List and smaller than the original body

Upside down and smaller than the original

.body

B84 Aaild

List and enlarged

s :‘s}j ‘&-‘. I -
.Upside down and enlarged .

+972 59-226-7315 :d.l:lg.’l’ll

olb 21020 :ALiwl alac|




+972 59-226-7315 :Unlgill

ol 1010 :ALiwll alac)

(8) sl

What is the fundamental difference between
the image formed in a refracting telescope (for
viewing with the naked eye) and the image

formed on a camera sensor?
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.The first is virtual and the other is real

VXD { IS sz.&yb)\.wﬁ‘zﬂ o s Jgiﬂ
The first results from refraction and the

.other from reflection
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.The firstis enlarged and the other is reduced

gl dalsi Ss330g Wgla Jo¥I
The first one is colored and the other is

.monochrome

(9) I3l

Which diagram correctly represents light rays

passing through a convex lens in a camera?
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