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Reflection of Light
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Reflected light

Reflection :
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Reflection is the refraction of light when a rectangle is on a reflective surface .

Tvpes of reflective surfaces
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Coarse ( Rough ) reflector surface
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Smooth reflector surface
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Incident Ravy :

1s the optical beam from the source to the reflecting surface

OSlall ol 1) sl cpa ol gl i peall pladill ga ;i) g Lail

Reflected Ray :

A ray that 1s reflected from the reflective surface
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Vertical line on the opposite surface ( Normal ) :

The column is located on the point of the fall of the optical rays .

. A gl AadY) Ja i ddass e aliall 3 ganll 5o 0 aliall 5 genl)
Fall angle : 0,
The angle between the falling beam and the column ( normal ) at the point of fall

Lo siaall A e aliall 5 gaall 5 Jaslad) L) o 5 ) geanall 451 0 o s bl 4y )

Reflection angle : 0,.

The angle between the reflected beam and the column ( normal ) at the drop point
Law of Reflection :

Fall angle equal reflection angle
s oulSady) ¢ gild
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Types of reflection

w\s,._ai\ ¢ 5
Diffuse Reflection Specular Reflection
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Specular Reflection :

The falling rays are parallel and the reflected images are parallel

) sia (uSatiy &y ) gie adY) 408 Jadud ¢ alaiial) LulSas)

Diffuse Reflection :

The falling rays are parallel and the reflected images are not parallel
D)) sie e aSaiiy 4y ) sle 4 Al b aLatiall Hie ulSasY)

Comparison between Specular Reflection and Diffuse Reflection
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Comparison
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Specular Reflection
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Smooth reflector surface
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Diffuse Reflection
piiial| & ulSeiy)

Coarse ( Rough ) reflector
surface

Rays

-

Rays are parallel and the
reflected 1images are parallel
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Rays are parallel and the
reflected images are not parallel
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Law of Reflection
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Apply

Apply

Useful
sailall

Get photos

Helps to see from all directions
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1 — What each number indicates & iRl s 5T q

2 — Explain why the reflection of light off ground glass changes from diffuse to specular 1t

you spill water on it.

alatiall GulSaiy) ) alatial) pe GulSai¥) e s geall GalSadl Jsady i mla ) b (358 ela (S die £ i1 2

3 — If a light ray reflects off a plane mirror at an angle of 35° to the normal, what was the

angle of incidence of the ray?

Lsudysh ) e Ladslyall mhaw e alaal) 5 gaall 20 359 435 5 abiandy siues 8 jo o puSaial) gL &l IS 13— 3

4 — If the angle of incidence of a ray of light 1s 42°, what 1s each of the following?

Oa JS i Lad 420 3 g e Ja i Ay 5) ) il 13— 4

“w._  a.the angle of reflection oSV 4y 5)

b the angle the incident ray makes with the mirror 31l Lilull glall (313 ) seanall 3

~ "% C. the angle between the incident ray and the reflected ray
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5 — Light from a laser strikes a plane mirror at an angle of 38° to the normal. If the laser 1s

moved so that the angle of incidence increases by 13°, what 1s the new angle of reflection?
55 @l 5y Ml & i 138 aliall 3 janl) g 382 A5l 31 Ao siesa ] o grhans o ) 50 (e A pain As Ja Calais
a0l QeI A ) 5 ylake Lad 139 i Ja sl

6 — Two plane mirrors are positioned at right angles to one another. A ray of light strikes one
mirror at an angle of 30° to the normal. It then reflects toward the second mirror. What is the

angle of reflection of the light ray off the second mirror? Explain this with the drawing.

dsall e 300 Ay 3 Laalaa) e g g lad Laiad 136 5 AV e 400 gac Laalas) Ol e 1 ja Caniia
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Objects and Plane-Mirror Images
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Plane-Mirror:

A flat, smooth surface . The regular reflection of flat mirrors produces images of objects
Alaadl ) sm (585 4y glasall Ll ) (e alaiial) QulSai) e ity | Gulal (6 slse prdans (o8 2 Ay gl 31yl

Properties of Plane-Mirror Images

4 ghawal) 3] jal) (e & gSial)  pual) al 6

Object

1 — The distance between the object and the mirror 1s equal to the distance between the
1mmage and the mirror

2 — Image height is equal to object height

\ 3 — The image 1s mvers

4 — Be moderate 1images

\5 - Images are virtual

pniall b (6 a3 poal) J 5l 2

i) gl Soa 5y pacll 0,5 3
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Q 1 : A lLight ray strikes a flat, smooth, reflecting surface at an angle of 80° to the normal.

What is the angle that the reflected ray makes with the surface of the mirror?

Biﬂic_hu@uwitmﬁi

Q 2 : Explain how the law of reflection applies to diffuse reflection.
cpblial je SVl e (ulSai) (516 Guday (aS (7 ) )

Q 3 : 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 glass.

Gl — ol 3l 33Ul sl ) — J gheaal) lall gd8 ) — aliie e aliiie (ulSall pandS b Lae K Caiia

Q 4 : A 50-cm-tall cat stands 3 m from a plane mirror and looks at its image. What is the

image position, height, and type?

opall g sileyledshlays ) sall sy lad | 45 sa )l 54 siua sl je e 3 m 2 Gle 50 om A5k s iy
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Q 5 : A car is following another car down a straight road. The first car has a rear window
tilted 45°. 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.
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Curved Mirrors

g S| Ll sl
If you look at the surface of a shiny spoon, you will notice that your reflection 1s different
from what you see in a plane mirror. The spoon acts as a curved mirror, with one side curved
inward and the other curved outward

zoal ) e a5 dalall ) diaie Letiga gas) &y s S 81 paS Al jiiaal) 4y 3l dialdll Jasd

Tvpe of Curved Mirrors

1
{ )

concave mirror

convex mirror

concave mirror convex mirror
5 y=iall 31 ) daaall 31 )
gt g dalall Y ol )
S mside Abroad
Reflector
251 J e Jaid SN
Center for .
: mside Abroad
pelleting
5,54 dalal ) ol )
Focus inside Abroad
8 ypall ana 8 yaa /40 glue / a3 84 /5 84 5 yiaa
Image size Magnitier / Magnifier / Equal / Mini Mini
3y pall s A )0 / s Ay
Image Status Real / discretionary (virtual ) Estimated (virtual )
5yl ELCAJ;I lan 3 e Al 8 dlNins J'u'd._ulu ' St
Image modes Inverted or moderate (upright ) in a Minderate fupripht §
& very magnified case P
Alalasigy) A Al Jla Gl el Cad) ga — 3 Hlad) oails
Uses Hairdressing salons Side of the car - parking
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Properties of Curved Mirrors

1- concave muirror : a reflective surface with edges that curve toward the observer
d;'l_‘n.‘l'l);_l‘_,’_l;ﬁi._ﬂ'lj:;c_nuusl.c c.]:ua:BJ.l_a.oBTlJA—l

Principal Axis : The straight line perpendicular to the surface of the mirror that divides the

mirror 1n half
Caaill 1) 31 yal) aniy () 31 pall pedans e (23 gae aiioall Tadl 5 aati 1 gl

Focal Point : The point where incident light rays that are parallel to the principal axis

converge after reflecting from the mirror
31 all (e lgual&ai) 2ay a1 ) paall & 5) gall Adadliall ¢ gacal) Aadil Lgad AU ) adasil) 5 ) 50l

Focal Length( f ) : The position of the focal point with respect to the mirror along the

principal axis

il sl Jsha e 8 aly 3lu Lok JLeaV) A i yn 1(£) 6 ) anal

Principal axis € _.-*
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Mirror surface P
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The relationship between the focal length and the radius of the curve
S i Gy (5,50 sall oy A
‘ TBE TR \
f _ Z<[ Sl b G ]
2

Ray Diagram for Concave Mirror

5_akal) 31 jal) Jo ddadlad) Al dady) Jabaia

> >

Object > Object > Object >
Image | Image| |
é}f. " e 5 =R
1 Mirror 1 Mirror | 1 Mirror

e Ifray falls parallel to the principal axis, it is reflected in the focus

3500 ke aSaly i) ) gaall (65 g0 Fladi i 13 @
e [fray passes through the focus, it 1s reflected parallel to the principal axis

) sl g se peSaiy s 5l ) jle pladi bass 13 o
e The intersection of reflected ray is the position of the image
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Types of images
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Virtual image

(s ) 4 5 ) 5a

|

Consists of the Extend of
reflected rays
da¥) Glalaial BN e ) 5SS
PICCS A

Spherical aberration

v

Real image

40808 3 ) o
Consists of the reflected

rays convergence

A8a 1l 1&;&‘;’1&)\3@&&

The light rays do not converge at a vocal point which makes an image look fuzzy
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se the rays schemes to determine the pencil image in the following
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Image Properties

concave mirror o jguadl Gy dzii

Image Properties
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Image Properties

Image Properties

™ 0509886279 K o oyl Gyl




whr
@_ Mr: Abdelrahman Esam ole piile on clijio

Image Properties

Image Properties
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Calculating Image Position

Lolua 5;_@/&&};.4 Ldad

Focal length
o5 2l

Image position

5 sall 2y

1 1
__l__

Object position

gl S

Signal rules

< LY saeld
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convex mirror

% ymia 3l o
Concave Mirror

()

(=) [ Virtual] & s

PRVEN| RV
+ +
Object position ( X, )
BEOURER
— +
Focal length ( f )
[ always Virtual ] Wisdy s | (F) [ real ] 4as ) pall any

Image position (x;)

Magnification

Image length

FPRRR

Magnification

J;l_ﬁﬂ'l

object length
pall Jsha

Image position

Object position

) 2y
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Example: A concave mirror has a radius of 20.0 cm. A2.0-cm-tall object 1s 30.0 cm from the

mirror. What 1s the image position and image height?

sl Ge(30em) e (2em ) sk aun s, (20.0 cm ) b ks Cacal s jaie 3l e U
¢ 3l e oy la g3y sall J5h

Example : convex security mirror in a warehouse has a ( - 0.5 m ) focal length. A (2.0m)

tall forklift 1s ( 5.0 m ) from the mirror. What are the image position and image height

5l (e (5m ) 30 ol (2 ) el s S 55 Amdl oty 36 (= 0.50 m ) oy Woany psaa 1 31_yo s e
Nedsh Lo 3l all (o Lgh ) s 220 oS4

Q1 : Anobjectis ( 36.0 cm ) in front of a concave mirror with a ( 16.0cm ) focal length.
Determine the image position

BJJAA.‘IlJ.I_'\LA(16Cm)éJjﬂ‘umsﬁ&siJAeLni(36Cm).ll_.\‘fk:f'a.u.l‘;cnbj

. Q2. A(3.0cm) tall objectis (20.0 cm ) from a ( 16.0 cm )radius concave mirror.

Determine the 1mage position and image height.

syl Jsban sl (16.0 cm ) s ki Coais e sl e (50 (20.0 cm ) 22 e (3 cm ) sk pos s
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Q3. A concave mirror has a ( 7.0 cm ) focal length. A (2.4cm ) tall objectis ( 16.0 cm )

from the mirror. Determine the image height.
3osall dshle 8all e (16 cm ) = e (2.4 cm ) sh v mas (Tem ) s Laaxy 5 jasa 3l e

Q4. An object 1s near a concave mirror of ( 10.0 cm ) focal length. The 1image 1s ( 3.0 cm )
tall, mverted, and ( 16.0 cm ) from the mirror. What are the object position and object height?
led sk 3l sall o (16 cm ) 223 o Ay5ha 3 ) 5n 4l €6 S5 (10 cm ) e o5) any 3 j2ia 31 je el puns o

3l Gle oxmy Lo anall J5h Lé (3.0 cm )

Q 5 : An object 1s located ( 20.0 cm ) 1n front of a convex mirror with a ( - 15.0 cm ) focal

length. Find the image position using both a scale diagram and the mirror equation.

bl an  aladiuly 3 ) geall aay aa ol (- 15 cm ) s oy dasa 3] je alal (20.0 cm ) 4 sh s aia
Ll )l 81 al) Aldlaay 5 as y uliia
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Q6 . A convex mirror has a focal length of (-13.0 cm ) . A lightbulb with a diameter of ( 6.0

cm ) isplaced ( 60.0 cm ) from the mirror. What is the lightbulb’s image position and

diameter?

2y Lo lgie (60.0 cm ) 2 e (6.0 cm ) ohd rluas Ledal pas (-13 cm ) o3l baay Laaa 1 3
g B g, AV SR § gl

Q 7 : . A convex mirror 1s needed to produce an image that is three-fourths the size of an
object and located ( 24 cm ) behind the mirror.

A ) the object's distance ?
B ) focal length should be specified

AI_.I.‘III J;J'IEiIJAJIIL_Q.lI;(ZZI.Ocm)A.R_I&FLDW‘&b)‘ﬁxéJML@BJFuﬂﬁLMﬂf‘;‘ CL»!;_I»
5N 2l 5 anal)

Q8. A (7.6 cm ) diameter ball 1s located ( 22.0 cm ) from a convex mirror with a radius of
curvature of ( 60.0 cm ) . What are the ball’s image position and diameter?

2y Lad (60.0 cm ) W S5l Chai daaa 3] ja (e (22,0 cm ) 22 e (7.6 om ) W k8 5 S G
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