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When the object is at infinity 

 

Image is formed at F   

When the object is beyond C 

        

Image is formed between  F and C 

                                                                                            

 

   

REFRACTION OF LIGHT 

The change in the direction of light when it passes obliquely from one transparent medium to 

another at the boundary separating the two media is called refraction of light. 

CAUSE OF REFRACTION 

Refraction of light takes place due to change in the speed of light as it enters from on one 

transparent medium to another. 

Examples of refraction of light: 1. A pencil partially immersed in water appears to be 

bent because of the refraction of light coming from the part of pencil that is under water. 



 2. A lemon kept in water in a glass tumbler appears to be bigger than its actual size, when 

viewed from the top. 

3. A swimming pool always looks shallower than it really is because the light coming from the 
bottom of the pool bends at the surface due to refraction of light. 

A medium in which the speed of light is more is known as Optically Rarer medium. Air 
is optically rarer medium as compared to glass and water. A medium in which speed of 
light is less is known as optically denser medium. 

1. When a ray of light travels from a rarer to a denser medium, it bends towards the 

normal at the point of incidence. 

 

 

 

2. When a ray of light travels from a denser to rarer medium, it bends away from the 
normal at the point of incidence. 

     



3. If the incident ray falls normally on the surface of a glass slab then there is no bending 
of the ray of light and it goes straight. 

 

LAWS OF REFRACTION OF LIGHT 

(i) The incident ray, the refracted ray and the normal to the interface of two 

transparent media at the point of incidence, all lie in the same plane. 

(ii)  The ratio of sine of angle of incidence to the sine of angle of refraction is a 
constant, for the light of a given colour and for the given pair of media. This law 
is also known as Snell’s law of refraction. If i is the angle of incidence and r is the 
angle of refraction, then sin i / sin r = constant 

This constant value is called the refractive index of the second medium with respect to 
the first. 

Refraction through a Rectangular Glass Slab 

Consider a rectangular glass slab, as shown in figure. A ray AE is incident on the face PQ at 

an angle of incidence i. On entering the glass slab, it bends towards normal and travels 
along EF at an angle of refraction r. The refracted ray EF is incident on face SR at an angle 
of incidence r’. The emerged ray FD bends away from the normal at an angle of emergence 
e. 
Thus the emergent ray FD is parallel to the incident rays AE, but it has been laterally 
displaced with respect to the incident ray. There is shift in the path of light on emerging 
from a refracting medium with parallel faces. 

 



 

          Refractive Index 

 

o The extent of the change in direction that takes place in a given pair of media is 

expressed in terms of the refractive index. 

o It turns out that light propagates with different speeds in different media. 

o The value of the refractive index for a given pair of media depends upon the speed of 

light in the two media. 

 

Where n21 is the refractive index of medium 2 with respect to medium 1. 
 
Similarly refractive index of medium 1 with respect to medium 2 is given by n12 . 

 

o Absolute refractive index: Refractive index of a medium with respect to vacuum. 

 



Optical density: The ability of a medium to refract light is expressed in terms of its optical 
density. 
→ A medium with the larger refractive index is optically denser medium. 

→ A medium with the lower refractive index is optically rarer medium. 

→ The speed of light is higher in a optically rarer medium than a optically denser medium. 

Spherical lens: A transparent medium bound by two surfaces, of which one or both surfaces 
are curved is called a spherical lens. 
 
Concave lens: It is a spherical lens in which two spherical surfaces bulge inwards. It is also 
called diverging lens. 
 
Convex lens: It is a spherical lens in which two spherical surfaces bulge outwards. It is also 
called converging lens. 
 
 
 

 
 
 
 
 
 
 
 
 
 
Optical centre: The centre point of a lens is called optical centre. The ray of light passing 
through optical centre goes straight and does not deviate. 
 
Principal axis: A line passing straight through the optical centre in such a way that it is 
perpendicular to its sides from the centre, it is called principal axis. 
 
Principal focus of a convex lens: It is a point on the principal axis of the convex lens where 
all the light rays parallel to the principal axis converge after passing through the lens. 



If the light rays are coming from left hand side they will converge at right hand side of the lens 
and vice versa. That is why, a lens has two foci. They are at equal distance from the optical 
centre. 
Focal length of a convex lens: The distance between the optical centre and principal focus 
of a lens is called focal length. 

 
Principal focus of concave lens: 
All the light rays after passing through the concave lens diverge and when produced backwards 
appear to meet at a point on the principal axis of the lens. This point is known as principal focus 
of a concave lens. 

Concave lens also has two foci. If the parallel light rays fall from the left side than they appear 
to diverge  from a point of the left side only and if the light rays fall from the right hand side 
that they appear to diverge from a point on right hand side. 

A concave lens is also known as diverging lens.  

Focal length of concave lens: 
The distance between optical centre and principal focus is called focal length of a concave lens. 
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