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A light ray strikes a plane mirror at an
angle of 52.0° to the normal. The mirror
then rotates 35.0° around the point
where the ray strikes the mirror so that
the angle of incidence of the light ray
decreases. The axis of rotation is
perpendicular to the plane of the
incident and the reflected rays. What is
the angle between the initial

and final reflected ray?

a1k A g) s A g 31 a0 (A g § Lo a3ba)
A g1 50 8 pal) i 13) il 3 ganll danily 52,0
Waic ahal A Akl g 35,0 W ke

o guaal) gl o g Ay g1 Calh Cusay 31 pally plalll
Lol £ L) wa Vaalatia "G 50l 9o (S g
ELLl &g dagl Jliha La puanial) pladll y
—rr $ ouSaial)

52.0'= , .8,

pladl 5palt 52,0° = - .9,
\’"h’l

sp,=20-17%= =73
‘_—.}.3.\.35 IDSO

| —9(‘ 52"35 \1

9|'39{' =h2
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Explain why the reflection of light off
ground glass changes from diffuse to
specular if you spill water on it

Oudld) glajll o ¢ gl aSal) a0 i ot
S 13) aiiie dSal) ) abiia 8 (Sl e
sla dilc
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What is the angle of incidence of a light
ray reflected off a plane mirror at an
angle of 35° to the normal?

314 B QaSalall ¢ ) plad bngis Ay ) L oS
falial) 3 gandl i35 W haia & gh s 4 gl

9" :BY:35
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Suppose the angle of incidence of a light
ray is 42°,
a. What is the angle of reflection?

b. What is the angle the incident ray
makes with the mirror?

c. What is the angle between the
incident ray and the reflected ray?

L 42,5 gludi (g plast Jaghoa Dl O 02 200

Tl Laa JS Lk
g:=0r=MV A &gl
1 pal) pea Jalldl) gl Lgadiay ) dug) b

o :-20-Yr= (&

pladdl g hilud) pladdd) ¢y dadl ol 4 gl S c
aSadall
f-Yaryqr:=8Y4"
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Light from a laser strikes a plane
mirror at an angle of 38° to the normal.
If the angle of incidence increases by
13°, what is the new angle of reflection?

251 T iosa 34 16 33 £ 90 a2 B
L)@ o) pliall 3 paall il 380 W lika
13° J‘.I—ngh"-lu“

Thbdal) dSady) 4 g laka Lad
o 249))

B rma@al\de 51
¢p=51

You position two plane mirrors at right
angles to each other. A light ray strikes
one mirror at an angle of 60° to the
normal and reflects toward the second
mirror.

What is its angle of reflection ofT the
second mirror?

S A pas Ladhiaf Gl gieas (1 e Caua g
g1 51 aklan) (10 (g plas b 136 5 S3)
aladly (puSasf g alhall 3 garll Lonily 6O O Wa j)aia
Eladll (pdSad) Ag 915 laia Lad A0 3] sal)
SN 51yl ce

30
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You are asked to design a retroreflector
using two mirrors that will reflect a
laser beam by 180° independent of the
incident direction of the beam.

What should be the angle between the
two mirrors?

O 4 A OSIE g paancs 2] il 13

WA e 150 ) jal Al (puSay Cusny (s ginaa
Of s 1l b gl gty o j'aﬂiy'ai-,aISO"
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v

lo
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-
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A light ray strikes a flat, smooth,
reflecting surface at an angle of 80° to
the normal. What angle does the
reflected ray make with the surface of
the mirror?

g3 oSl fisa prhiosy (ipid plas plbual
@ &) 30 i La plall 3 gantl aa 80 O La sk
31 jall b pa uSeial) plall) Wyaiiay

9:?0_ go :\00

A cat looks at its image, as shown in
Figure . What is the image position,
height, and type?
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Categorize each of the following as

a specular or a diffuse reflecting

surface: paper, polished metal, window

glass, rough metal, plastic milk

jug, smooth water surface, and ground
lass.

OAA S 33N gla g J sheaal) 300 9 43 g
1,0 plall iy Adadill culadl (341 9
Oaall mlally

(),':.A/_’J —\So\

(‘?,a:;AV\QJ\

=u ;s\
3 ")b
s
el AU

d e\ DY
CBVANAAVY,
A5\ e
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A car is following another car along a
straight road. The first car has a rear
window tilted at 45° to the horizontal.
Draw a ray diagram showing the
position of the Sun that would cause
sunlight to reflect into the eyes of the »
driver of the second car.

1 ol 8 h o (5 AT 5 s Gl G Jlans jaudd
4 g1 53 Jads Auala¥) 5 jnal) A Al 3L @ilg
Lass ) pna st LAY (5 giaall o 450 L )3k
i Cayls 1) Geadd) ad ga Ga Al Llaihais
ANl (Bl (i el ¢ gl

<3\

\\”5 Y
. N\
é:.Ll,;,L__)| - 15 /<
N

o™
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Explain how diffuse reflection of
light ofT an object enables you to see
that object from any angle

AL L8 QASN) Bl s ¢ 20
Qg1 gl Com paaad) I Ay B La pusa (6 ¢ giall
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A light ray incident upon a mirror makes
an angle of 36° with the mirror. What is

Ayl lgna (S gl a ol gud plads bk
Bl gLl s da gl 31 1aka La 360 A hdia

the angle between the incident ray and the fuaSaiall plad) y
reflected ray?

ﬁ, = J0-3 é =5y

8:-54945% =108

14

A light ray strikes a mirror at an angle of
38° to the normal. What is the angle that
the reflected angle makes with the normal?

W 8 &y gl 5450 all I ¢ gl (o plad b
Al &gl ke L aliall 3 gaal] s 38°
faliall 3 gand) pa yuSadall laldl yaiay

8‘.:5’,:38‘:

15

Two adjacent plane mirrors form a right
angle, as shown in Figure . A light ray is
incident upon one of the mirrors at an angle
of 30° to the normal.

a. What is the angle at which the light ray is
reflected from the other mirror?

b. The mirrors in Figure 19 are a
retroreflector. A retroreflector is a device that
reflects incoming light rays back in a direction
opposite to that of the incident rays. Copy the
diagram below, and draw the reflected light
rays to show that this mirror system acts as a
retroreflector

9131 O kaa (o Sinan (o1 pa JSEI G
Laalia) o gl plad bl )38 00 W )dia
sk el 30 W taia gl 3

Oa syl plad e uSads AN 4yl 50 Leg
£ AV 3l

B131 9A g £uSlalS Jand JSAN A L) jal) by
oladly Lule Adailudl 4 pudal) AalY) jusas

Lo o)) Aol A0Y1 oA ) a9 puSlaa
h&‘}lyﬁ,cd&ﬂl@%%
Jata 138 ) pall aUAS o rada g8 Sl
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A light ray strikes a mirror at an angle of 53°
to the normal. What is the angle of
reflection?

What is the angle between the incident ray
and the reflected ray?

W jlaka da gl 30 3 30 o i g plac bala
53

La SuASady) gl Jlika La alial) 3 gand)
Ll plalll (g dad) gl & g) 300 1ok
fualaiall £ladlly

0|':9r: 53
6 -53453zlob
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Two plane mirrors are connected at their
sides so that they form a 45° angle between
them. A light ray strikes one mirror at an
angle of 30° to the normal and then reflects
ofT the second mirror. Calculate the angle of
reflection of the light ray off the second
mirror.

W 130a Lagrias &3 g1 31 ¢ (A giasn (101 50
GsSy Laatial o g plad b 13145
Sl g caliall 3 gand) o 30 W jiaka Al
AuiSed) dg g5 jhaka Le 4000 3] sall sladly
S 3 pall Ce

g =180-(y5+L0) =95

Br=8i=90-75=15

A light ray strikes a mirror at an angle of 60°

iy) 5285 S ¢ gl a plas i

to the normal. The mirror is then rotated 18° 60° a jlika
clockwise, as shown in Figure . What is the 18 0 La jhaia &g g) 0 13y 31l 5949
angle that the reflected ray makes with the JEA G LS
mirror? aSadal) £ Ll Lpaduay A0 4 gl 50 Jfdha La

75154l pa

ﬂl':éo-)g
':.‘flo
(9,/':‘/2

5-90-18=48°

alze

10
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than a wet road. Based on Figure

A dry road is more of a diffuse reflector

explain why a wet road appears blacker

b a8 JSy ¢ gudl dilad) (31 bl cady
bl aeh e pud JLAI e ;m[_‘_u,m
(il () Ly Al G5 a1 (a1 g ST Sl

ly
U‘i‘d:"\‘f)‘&\

than a dry road does. b )
EFgR N 3 \'- .
N — N
by ol

C)"Q-LJ\JWU-JJM.JOJ_J
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Light falls on a reflective surface as
shown to the side. Which of the
following statements is true?

hheay_pi.asu&ls c.h_u.k: ;yahlun
"WMM\L:\JLHJ\ ¢|

O5a GuSlall bl

The reflective surface is rough.

The reflective surface is smooth.

wala) uSlal) o)

The figure shows total internal reflection.

Llata Lls Tateadl Jein) ehy

phile o8 LulSas) J)) el
The figure shows irregular reflection.

21

Light falls on a reflective surface, as

statements is incorrect?

shown to the side. Which of the following

,Ly'L)c.'alehSu.Stc b o ;J.u':kiug.
?@}M!ﬁ\ﬂ‘g\
—

Sl &y g) 38 4 gsa plad IS T ghos 4y 5
The angle of incidence of each ray is
equal to its angle of reflection.

O Gl hud)

The reflective surface is rough

duSaiall p guaal) da o JalS Uy ) S
The entire reflected beam can be seen.

g
v

The figure shows an irregular reflection.

ahiiie & LudSald) JSAN iy

1
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What is the angle of incidence? th il g 915 ke La
i
W i
L 200 40° | 60° 50°
23

pliall 3 ganl) aa (20°) Ayl ey L) ekl (1S 13) JARall JS2N A
1 all g aSaial) pladll Gu @ gl 3l )dka La
In the opposite figure, if the incident ray makes an angle of (20°) with the normal,
what is the angle 0 between the reflected ray and the mirror?

: E?;‘ 9;90—2,0:?00
e

8
20° 40° 0 90
24
What is the angle of incidence? Thighud) 4g)) Naka la s Jithall JLB o
. o
9 = 90 _.?5 = \5
75°
7 oSl phu
15° V] 30° | 75° 90°
12
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T gunaa JSE (0,) QASKV Ayt 9 (0)) dgieal) 4915 b o 0N Ll ) fussal)
Which of the following mathematical formulas for the values of the angle of incidence
(0i) and the angle of reflection (Or) is correct?

:
807
U -
6;,=6,= 80° 0,=6,=40° L~
9[=9r= 500 9[= 400, Br= 500
26

foaStal) phad) o Hiow Ladic Julhall JS&I) A 7 geal) pladll Siday 130a
What happens to the light ray in the figure below when it strikes a reflective
surface?

duadi ola3y) Ui gy )
It continues in the same direction.
45° &g 5 aSlal) phd) (8 5
It bounces off the reflective surface at [
an angle of 45°,
180° 4911 paSlad) hacdl (6 5
It bounces off the reflective surface at
an angle of 180°.
oSl haeadl 8 059 30 A 0 lusa (6 Uik
It deviates from its path as it passes
through the reflective surface.

27
= - B sl A5 805 ) g0 o pe il
:;':\ \":" ?3)91;.)}@-\“1‘5#-9',‘“qu!
O 1
(mﬁl
A @
D gdsal) C pdgall L~ Bl A Gl
13

Page 13Ul pdSai)




28

o 1318.(907) Laloiia s cninglemis (Mg, M2) cntaginch ol o JS201 04
Ll sganll pa (307) dylsy (M 1) JN1SLLI e g f Lo
$(M3) 151,01 a0 gual plak Laie uSa,y Gl L
The figure shows two plane mirrors (M;, M) adjacent to each other at an angle of

(90°. If a light ray falls on the first mirror (M;) at an angle of (30°) with the
normal. At what angle is the light ray reflected from the second mirror (M.)?

30° y 45° 750

® |
|
Salam of (1.5m) height stands (1.5 m) b a3 Hly ‘
at (0.5m) away from a plane 5 il < | |
mirror, depicted his image as s 4':‘”‘ “'J
shown in Figure, 2 LS (0.5m) Alisa ale
What is the image's type and S A g
how far away is it from T (e Ly g3 ) pallp Sl
Salam?
0.5m 0.5m / 1.5m
v-.-- L " - M v I‘I-
¥ o1 r0))
( o .6 (<] 5
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T4 gaal) 31yl A &gl ) gl gl Ly Aasnua ) gt i ghea 4
| Which row of the following table is correct regarding the images formed in a plane

i mirror?
pmca]) B 3 gaatl g ABSE pacall J b gaall Jgb diSe 3 sl Cliaa
Relationship of image Relationship of image Image properties
distance to object distance length to object length
Xi =X, hi =Ah, i'.'y‘:"s-u"""‘
Virtual - upright
x; = —x, h; = —h, Qs - Ugas
Virtual - upright
X =—X, hi=h° %"‘m
real - upright
X = —x, h;=h, N
Virtual - upright L
31

“asd parS dalaly sl (5.0 1) i e Runzend o plal (1.8 712) oo 2y iz, il JS201 G

e JE25 aUsT Jaandt 1a81.(2. 0 m1) 31,00 e
Joaall vid wglihnall aiil aliall unjsje

&

1.8m
'—-——?-n — :
Sm
Man's e The distance between | The distance between
1 & the man's image and | the man and the chair | Magnification
ength s a——— o
Viggon Jyte the chair image usa)
ini Sy Lol g ALt | gm0y J ] e Ll
B e e b=
15
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dllee col By A caall LS peSard (ilined (rlase e £ g Jadiaey

~b

(B)

a- What type of surface does the reflection occur on in each of the two figures?

S e S § e B dule S gl plandl pgile =

A: Cr—p
£~
B: L— |

b-Is the angle of incidence of each ray equal to the angle of reflection in both
figures? Explain your answer.
alnyla 528 Splad K1 KaiWl iyl galot Lo o)l dal; 983 KRSV glalgld =
et LA
by, | ———Bi=lr MG O S G
= HQ_M.LJLQL_U.QQ;QJAJ&»MJ_}&-@_

c- Why are roadside traffic signs designed to have rough surfaces?
St ol 513 5sS3 G plall il g e 5l Slaslt eaal 5L —

VW= T V) P S OEND s P

16
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