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Reflection :
Reflection is the refraction of lightawvhen @ rectangle is on a reflective surface .
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Tweof reflective surfaces
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Coarse ( Rough ) reflector surface Smooth reflector surface
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Incidént Ray :

Is the optical beam from the source to the reflecting surface
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Reflected Ray :

A ray that is 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 .
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Fall angle : 6;
The angle between the falling beam and the column ( normal ) at the point of fafl
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Reflection angle : 6,

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

Fall angle equal reflection angle
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Types giwefletlion
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Diffuse Reflection Specular Reflection
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Specular Reflection :

The falling rays are parallel and the reflected images are parallel

Diffuse Reflection :
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The falling rays are parallel and the reflected images are not parallel
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Comparison between Specular Reflection and Diffuse Refleafton

Comparison
4 il 4a g

Surface

b

PW\J:\.GJQM\UAM\J\Q&MJ&A

Specular Reflection
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Smooth reflector surface

Diffuse Reflection
alitiall ué uleiy)

Coarse’( Rough ) reflector
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Rays are parallel-and the
reflected images,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
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Get photos
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Helps to see from all directions
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1 — What each number indicates
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2 — Explain why the reflection of light off ground glass changes trom diffuse o, specular it

you spill water on it.

...................................................................................................................................................

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

angle of incidence of the ray?

Lssadn gl ) oa Lad sl jall mdans o alial) aganll 28359 4 5) ) dias & giva 31 e Ao (pSaiall g ladl) GIS13 - 3

4 — If the angle of\iridence of a ray of light is 42°, what is each of the following?
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a. the angle of,reflection BN NP
b.the anglethe incident ray makes with the mirror 31 yall g Jadlod) o L) (a3 ) ganall 4y ) 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 is

moved so that the angle of incidence increases by 13°, what is the new angle of reflection?
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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.
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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 ‘%
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Properties of Plane-Mirror Images

Mirror
>

1 — The distance between the object the mirror is equal to the distance between the
image and the mirror
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2 — Image heightyi to object height
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5 - Images are virtual
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Q 1: A light 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?
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Q 2 : Explain how the law of reflection applies to diffuse reflection.
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Q 3 : Categorize each of the following as a specular ‘or a'diffusereflecting surface: paper,
polished metal, window glass, rough metal, plastic,milk,jug, smooth water surface, and

ground glass.
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Q 4 : A 50-cm-tall cat‘stands 8.m from a plane mirror and looks at its image. What is the
image position, heighthand type?
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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
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If you look at the surface of a shiny spoon, you will notice that your tefléction is different
from what you see in a plane mirror. The spoon acts as a curyved mirrorpwith one side curved

inward and the other curved outward
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Type of CurvedNMirrors
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convex mirror concave mirror
congave mirror convex mirror
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Reflector
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pelleting
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Image size Magnifier / Magnifier / Equal / Mini Mini
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Image Status Real / discretionary (virtual ) Estimated (virtual )
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Image modes Inverted or moderate (‘upright) in a Moderate (upright )
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Properties of Curved Mirrors
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1- concave mirror : a reflective surface with edges that curve toward the observer
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Principal Axis : The straight line perpendicular to the surface of the mirrof'thatidivides the

mirror in half
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Focal Point : The point where incident light rays that are parallel te.the principal axis
converge after reflecting from the mirror
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Focal Length( ) : The position of the focal,pomt with respect to the mirror along the

principal axis
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The relationship between the focal length and the radius of the curve
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Ray Diagram for Concave Mirror
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If ray falls parallel to the principal axisyitis reflected in-the focus
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If ray passes through the focus, it isweflected parallel to the principal axis
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e The intersection of refleécted'ray is the position of the image
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Types of images
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Virtual image Real image
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Consists of the Extend of Consistsiafthe reflected
reflected rays rays,convergence
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Spherical aberration

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

Image Properties
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Focal length
Sl )

Calculating Image Position
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- Object position
Image position
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Magnification

Magnification
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Example: A concave mirror has a radius of 20.0 cm. A2.0-cm-tall object is 30.0 cm from the

mirror. What is the image position and image height?
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Example : convex security mirror in a warehouse has a ( - 0.5ym ) fecal"length. A (2.0 m)

tall forklift is (5.0 m) from the mirror. What are the image/position, and‘fmage height
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Q 1: Anobjectis (36.0 cm) in front of a'eoncave mirror with a ( 16.0cm ) focal length.

Determine the image position
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Q2. A(3.0:,c) tall*object is ( 20.0 cm ) from a ( 16.0 cm )radius concave mirror.
Determiine’the image position and image height.
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Q3. A concave mirror hasa ( 7.0 cm) focal length. A (2.4cm) tall object is (16.0 cm)
from the mirror. Determine the image height.
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Q4. An object is near a concave mirror of ( 10.0 cm ) focal length. The image 1Su(3:0 cm )
tall, inverted, and ( 16.0 cm ) from the mirror. What are the object positionand object height?
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Q 5: Anobject is located ( 20.0 cm) in front of‘a,conveX mirror with a ( - 15.0 cm) focal

length. Find the image position using bothi@ seale diagram and the mirror equation.
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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?
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Q 7 :. A convex mirror is needed to produce an image that is three-fourthsthe size of an
object and located ( 24 cm ) behind the mirror.

A) the object's distance ?
B ) focal length should be specified
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Q8. A (7.6 cmy), diameter ball’is located ( 22.0 cm ) from a convex mirror with a radius of

curvature of ( 60,0iem Yw\What are the ball’s image position and diameter?
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