


LIGHT { REFRACTION }
Refraction :- The bending of light when it passes from one medium to another is called refraction
                      of light. 

Although light travels in straight lines in a transparent material. It changes direction at the 
boundary between two medium.

The refraction of light is due to the change in the 
speed of light on going from one medium to another.





Medium

Medium :- A transparent Substance in which light travel
                 is known as medium.
               E.g  :- Air, water, glass, alcohol, etc.

There are two types of medium :-

Optically rarer medium :- A medium in which the speed 
of light is more is known as optically rarer medium.

Optically denser medium :- A medium in which the speed 
of light is less is know as optically denser medium.

Water is optically denser medium than air but it is optically 
rarer than glass.



It is experimentally found that :-
➢ When a ray of light goes from rarer medium to denser medium, it bends towards 

normal.

➢ When a ray of light goes from denser medium to rarer medium, it bends away from 
normal.

➢ If the incident ray fall normally or perpendicularly to the surface of a medium, 
then there is no bending of the ray of light, and it goes straight



➢ The perpendicular distance between original 
path of incident ray and the emergent ray 
coming out of the glass slab is called lateral 
displacement of the emergent ray of light.

➢ Lateral displacement is directly proportional 
to angle of incidence, thickness of glass slab, 
and refractive index.

➢ The angle which emergent remakes with 
normal is called angle of emergence.



Laws of Refraction

1. The incident ray, the reflected ray and the normal to the interface of two transparent media at
       the point of  incidence, all lies in the same plane.

2. The ratio of sign of angle of incidence to sign of angle of refraction is a constant, for the light
       of a given colour and for the given pair of media.
                This law was given by snell in 1621. So, this law is known as Snell ‘s law of refraction.

This constant is known as refractive index.

Refractive index :- The amount of change in the speed of 
light in medium depends upon the properties of the 
medium. This property is known as refractive index of 
medium.



➢ The refractive index (n) can also be written as a ratio of speed of light into media.
➢ The relative refractive index, in simple terms, describes how much the speed of light 

changes when it moves from one medium to another

Refractive index and speed of light

Relative Refractive index :-

When light is going from one medium (other than vacuum or air) 
to another medium then the value of refractive index is called 
relative refractive index.

Refractive index is also denoted by 1n2 / 1n2  or 1μ 2 
1μ 2

n21 =v1/v2



Refractive index and speed of light

Absolute Refractive index :-

When light is going from vacuum or air to another medium then 
the value of refractive index is called absolute refractive index.

Absolute refractive index is also denoted by μ

n=c/v

n = absolute reproductive index
C = speed of light in vacuum
V = speed of light in medium



➢ Absolute refractive index of a medium is always greater than 1.
➢ Relative refractive index may be greater than 1 or less than 1
➢ If any two media are optically exactly the same, then no bending occurs when 

light passes from one medium to another.
➢ A substance having higher refractive index is optically denser than another 

substance having lower refractive index.

The refractive index for light going from medium 1 to medium 2 is equal to the 
reciprocal of the refractive index from for light going from medium 2 to medium 1.













LENS
A lens is a piece of transparent glass bound by two spherical surface.

The working of a lens is based on the refraction of light rays when they pass 
through it.



lens

Convex lens

(Converging lens)

Concave lens

(Diverging lens)

Convex lens :- A lens that is thick at the center and thin at
                             the edges is called a convex lens.
                             Also known as converging lens.

Concave lens :- A lens that is thin in the middle and thick at 
                           the edges is called a concave lens.
                           Also known as diverging lens.



Terminology related to spherical lenses



Optical center (O): The central point of the lens, where the principal axis intersects.







Image formed by convex lens









Rules for image formed concave mirror









Sign convention for spherical 
lenses

• Sign conventions are similar to the one used 
for spherical mirrors, except that 
measurements are taken from optical center of 
the lens.

• Focal length of convex lens = Positive
Focal length of concave lens = Negative





Power of lenses



NOTE:-
➢ The power of lens is a measure of the 

degree of convergence or divergence of 
light rays falling in it.

➢ The power of a lens can be measured 
directly by using an instrument called 
dioptometer.
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