

IGCSE PHYSICS - WAVES


UNIT: 7   
RAYS AND WAVES 
7.01 – Light rays and Waves
Objectives

· Reflection of light
· Describe the formation, and give the characteristics, of an optical image by a plane mirror
· Use the law angle of incidence = angle of reflection.
· Perform simple constructions, measurements and calculations
Luminous and non-luminous objects:
Objects that produce their own light are known as luminous objects. Eg. Sun. 

 
Objects that cannot produce their own light are known as non luminous objects. Eg moon.
We can see any object only if light from that object falls on our eyes. We see luminous objects when light produced from them falls on our eyes. We can see non luminous objects only when light from a luminous object bounces off them and falls on our eyes.
Bouncing off light from any object is known as reflection.

Reflection from smooth surfaces is known as specular or regular reflection. Reflection from rough surfaces is known as diffuse or irregular reflection. A part of the light that falls on any object can also be absorbed or transmitted. The amount of light reflected, absorbed or transmitted will depend on the nature of the material and the arrangement of atoms inside the material.

Features of light
Some properties of light are best explained by considering it as a stream of particles and some others are best explained by considering it as a wave. Light travels in straight lines. It does not require a medium for propagation. It travels in vacuum at a speed of 3 × 10 8 m/s. 
7.02 – 7.03: Reflection in plane mirrors  

When light bounces off a surface it is known as reflection. Just like we did for water waves we can explain the phenomenon of reflection in terms of light rays and wave fronts. 
The direction in which light is incident is specified in terms of the quantity ‘angle of incidence’ and that in which light is reflected is specified by ‘the angle of reflection’. In order to specify these angles we need to consider an imaginary line drawn perpendicular to the surface under consideration. This imaginary line is known as ‘normal’. In the figures below the dashed line is the ‘normal’. When the surface is of circular shape, the direction of the normal will be different at different points on the surface. At any point it will be directed towards the center of the circle.
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Angle of incidence is the angle between incident ray and the normal. 
Angle of reflection is the angle between the reflected ray and the normal.
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Laws of reflection: 
1) The angle of incidence = the angle of reflection

2) The incident ray, the reflected ray and the normal lie on the same plane.

Image formation of plane mirror:
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When light from an object reflects off a plane mirror and falls on our eyes we see the image. 
Each light ray from the object reflects from the mirror obeying the laws of reflection. In a plane mirror the rays from the object after reflection falls on our eyes. Our brain perceives them as coming in a straight line from a point behind the mirror where we see the image.
The plane mirror image has the following characteristics.

1) Virtual image

2) Size of the image = size of the object

3) The distance from the object to the mirror = the distance from the mirror to the image.

4) The image is laterally inverted, ie left-right inverted. The picture below shows the lateral inversion of the palm.

Note: A real image is formed when rays from an object after reflection actually intersect at a point. A real image can be captured on a screen. However a virtual image cannot be captured on a screen. A virtual image is formed when light rays only appear to pass through the image point, but do not actually pass through the image point. The image formed in a plane mirror is a virtual image because the rays after reflection do not pass through the image point. They only appear or seem to us to intersect at the image point.
Finding an image position by construction
Plane mirror forms only one image of the object. The observers from different positions must see the image at the same position. This would mean that all the rays after reflection when we extend it back must meet at the same point which is the image point. Using this fact we can construct the image by drawing several light rays from the object and reflecting them geometrically following the laws of reflection. When we extend these reflected rays we will get the image.









