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Reflection 

 

Reflection 

It is the process where the incident light on an object is bounced back into 

the same medium 

Light is the form of energy, which enables us to interact with our surroundings 

in a most effective way. It gives us the sensation of vision. There are two major 

phenomena of light that takes place in the process of “seeing”. They are 

“reflection” and “refraction”. 

In general reflection is the process where the incident light on an object is 
bounced back into the same medium. 

All objects reflect the light incident on them to different extent. Some of the 
objects which have a smooth surface reflect the incident light to the maximum 
extent. An object that reflects 100% (99.6%) of the incident light is called a 
“mirror”. If the surface of the mirror is plane, it is referred to as a plane mirror. 
Other types of mirrors are spherical mirrors. 

We find our images in proper proportions in plane mirrors due to regular 
reflection. 

We cannot observe our images formed by plane mirrors on a screen as they 
are virtual images unlike those which are formed on a screen and termed real 
images. The reflection that takes place on other surfaces other than plane 
mirrors is the irregular reflection. Irrespective of the type of reflection, the 
light ray (which is the path of light) follows two laws of reflection. 



The first law tells that the angle of incidence (which is the angle between the 
incident ray and the normal at the point of incidence) is equal to the angle of 
reflection (which is the angle between the normal and the reflected ray). 
The second law is that the incident ray, reflected ray and the corresponding 
normal, all lie in a plane. 

The rear view mirror in a car is a plane mirror as it helps us to estimate the 
distances of the vehicles that are behind our car in motion. In a plane mirror, 
the object distance is equal to the image distance. 

Want to observe your full size image in a plane mirror? Just stand at any 
distance in front of one whose length is half your height. 

If we rotate a plane mirror maintaining the object position, through certain 
angle we find that the reflected ray rotates twice the angle. 

Regular Reflection 

In general, reflection is the process where the light incident on an object 
bounces back into the same medium. This happens when light is incident on a 
translucent or an opaque medium. When light is incident on a transparent 
medium, all the incident light passes through the medium, and reflection does 
not take place. In the case of translucent medium, a part of the incident light is 
reflected, and the rest is transmitted through the medium. 

 

We get light from a luminous object, which we refer to as a source of light. If the 
size of the source of light is very small, then we call it a point source of light. If 
the size of the source of light is considerable, then we say it is an extended 
source. Light rays from a point source of light travel in all directions, moving 
away with time. Such a beam of light is called a divergent beam of light. 



If the light source is an extended source, then we get a parallel beam of 
light from it. Consider a parallel beam of light from an extended source, incident 
on a plane surface like a mirror. As the beam of light is parallel, and the surface 
on which the beam is incident is a plane surface, the angle made by each ray with 
the normal at the point of incidence on the surface is equal, which implies that 
the angle of incidence of all the rays is equal. Each ray of light follows the laws 
of reflection irrespective of whether it is from a parallel beam or not. According 
to the laws of reflection, the angle of reflection is equal to the angle of 
incidence. Thus, for every ray of light incident on the mirror, the angle of 
reflection is equal to its angle of incidence. 

 

As the angles of incidence of all the rays are equal, we now have the angles of 
reflection of all the rays equal. This implies that all the reflected rays are parallel. 
When all the reflected rays, reflected from a given surface, are parallel, then it is 
called regular reflection. If the surface is not a plane surface, then the reflected 
rays are not parallel to each other. In such a case, the reflection is called diffused 
reflection. 

 

Spherical Mirrors 



 

Spherical Mirrors 

Generally mirrors refer to plane mirrors. But if the surface of a mirror is curved 

we call it a spherical mirror. 

Mirrors are the basic means of viewing our own beauty. Generally mirrors refer 

to plane mirrors. But if the surface of a mirror is curved we call it a spherical 

mirror. The mirror that is coated outside and reflecting inside is 

the concave mirror. Whereas the mirror that is coated inside and reflecting 

outside is the convex mirror. Even spherical mirrors follow the laws of 

reflection. 

The geometric centre of a spherical mirror is called its pole. The centre of the 
hollow sphere for which the mirror is a part, is called the centre of curvature. 
The line joining the centre of curvature and the pole is the principal axis. A light 
ray that is incident on a spherical mirror parallel to principal axis, after 
reflection appears to pass through the principal focus in the case of a convex 
mirror and passes through the focus in the case of concave mirror. The diameter 
of the spherical mirror gives the measure of its aperture. 

Convex mirrors always diverges the light incident on it. So that it is called 
the diverging mirrors. Due to this they always form 
diminished, virtual and erect images irrespective of the position of the object 
in front of them. Thus, the magnification produced by these mirrors is always 
less than one. 

Concave mirrors converges the light and hence are called the converging 
mirrors. You can observe yourself magnified when the mirror is placed close to 
your face. This is due the position of the object between the focus and the pole. 



As the object moves away from the mirror, the size of its image reduces along 
with its distance from the mirror. 

The distance from the principal focus to the pole of the mirror is 
the focal length of the mirror and is equal to half the radius of curvature, 
which is the distance between the centre of curvature and the pole. 
The relation between the focal length (f), object distance (u) and the image 
distance (v) is given by  

1/f = 1/v + 1/u 

All the distances are measured from the pole of the mirror. If we measure the 
distances in the direction of the incident light, then they are taken positive and 
else they are taken negative. These constitute the sign conventions. 
Rear view mirrors of vehicles and the ones used in ATM centers are convex. 

Mirrors used by dentists to view a magnified view of the interior parts of the 
mouth are concave. 

Concave Mirror 

There are two types of mirrors – plane mirrors and curved mirrors. If the curved 
mirror is a part of a huge sphere, then the mirror is a spherical mirror. 

Spherical mirrors can be further classified into two types – concave mirrors 
and convex mirrors. If a part of a hollow glass sphere is cut, its outer surface is 
convex and its inner surface is concave. If the cut part of the sphere is coated 
outside with silver or similar material, then its inner surface reflects the entire 
light incident on it, and thus, forms a mirror. Since the inner surface is a concave 
surface, the mirror so formed is called a concave mirror. 

The geometric centre of a concave mirror is called its pole. The centre of the 
sphere from which the mirror was cut is called the centre of curvature of the 
mirror. The distance from any point on the concave mirror to its centre of 
curvature is called the radius of curvature. An imaginary line passing through 
the centre of curvature and the pole of the mirror is called its principal axis. 

If a parallel beam of light, parallel to the principal axis is incident on the concave 
mirror, then, after reflection, the rays converge at a point on the principal axis. 
Hence, it is called a converging mirror. This point is called the principal focus. 



The length along the principal axis from the pole to the principal focus is called 
the focal length. The area of a concave mirror that is exposed to incident light is 
called the aperture. If the aperture of a concave mirror is small, then its focal 
length is equal to half its radius of curvature. 

If an object is placed close to a concave mirror such that the distance between 
the mirror and the object is less than its focal length, then a magnified and 
virtual image is formed. Due to this property, concave mirrors are used in many 
applications. A concave mirror can be used as a shaving mirror, and by dentists 
to view clearly the inner parts of the mouth. 

 

 

Refraction Basics 

 

Refraction Basics 



Refraction is one of the important phenomenon that help us to see the things 

around us. 

Lesson Demo 

Refraction is one of the important phenomenons that help us to see the things 
around us. Light bends while travelling from one medium to another as its 
velocity differs from one medium to another. The speed of light in optically rarer 
medium is larger compared to that in optically denser medium. Hence, while 
travelling from one medium to another, light bends and this is called refraction. 

Light ray passing from rarer to denser medium bends towards the normal. This 
makes the angle of incidence (angle between the incident ray and the normal at 
the point of incidence) larger than that of the angle of refraction (angle between 
the normal and the refracted ray). The incident ray, the normal and the refracted 
ray, all lie in a plane. If the light ray retraces its path while travelling from denser 
to rarer, the angle of incidence is lesser than that of the refraction. This is the 
principle of reversibility. 

The extent to which a light ray bends depends on the refrangibility of the ray 
with respect to the medium. The ratio of velocity of light in vacuum to that in a 
medium, which is the absolute refractive index (m) of the medium, is the 
measure of the ability of light to get bend in the given medium. Measuring speed 
of light is difficult. Hence, Snell’s law helps to determine the refractive index. 

According to Snell’s law, . 

When a light ray, incident at an angle, passes through a glass slab, the emergent 
ray is shifted laterally. The lateral shift depends on the thickness and refractive 
index of the glass slab. 

When a light ray bends from denser to rarer medium, it bends away from the 
normal. If the angle of incidence gradually increases, the angle of refraction too 
increases. At a particular angle of incidence in the denser medium, the refracted 
ray emerges along the surface. That particular angle is the critical angle. If the 
angle of incidence is greater than the critical angle, the ray undergoes total 
internal reflection. It is due to this phenomenon we observe mirages in deserts. 



he bottom of a water glass appears to rise upwards when viewed normally. This 
is due to the vertical shift of the bottom of the glass, which takes place because of 
refraction. 

Refraction by Spherical Lenses 

 

Refraction by Spherical Lenses 

The distance from the principal focus to the optic centre of the lens is 

the focal length of the lens. 

Lenses are the most used things in optical devices like microscopes and 
telescopes. Bi-convex and bi-concave lenses are the most popular ones in use 
among school labs. Lenses use the phenomenon of refraction of light to form 
images. 

The geometric centre of a lens is called its optic centre. The line passing through 
the optic centre and perpendicular to the plane of the lens is the principal axis. 
A light ray incident on a lens, after refraction appears to emanate from the 
principal focus in the case of a concave lens and passes through the focus in the 
case of a convex lens. The diameter of the lens gives the measure of its aperture. 

If a light ray parallel to the principal axis passing through the lens passes (for a 
convex lens) or appears to pass (for a concave lens) through the focus, it is 
called second principal focus. If the light ray passing through the focus (for a 
convex lens) or directed towards the focus (for a concave lens) after refraction 
through the lens passes parallel to the principal axis, the focus is the first 
principal focus. 

Concave lens diverge the light incident on it. Hence, called the diverging lens. 
Due to this these lenses always form diminished, virtual and erect images 



irrespective of the position of the object in front of them. Thus, 
the magnification produced by these lenses is always less than one. 

Convex lenses converge the light and hence are called the converging lenses. 
You can observe the magnified image of your palm when the lens is placed close 
to your palm. This is due the position of the object between the focus and the 
optic centre. As the object moves away from the lens, the size of its image 
reduces along with its distance from the lens. Convex lenses form erect, virtual, 
magnified images or inverted, real, diminished/magnified images depending 
on the position of the object. 

The distance from the principal focus to the optic centre of the lens is 
the focal length of the lens. 

The relation between the focal length (f), object distance (u) and the image 
distance (v) is given by  

1/f = 1/v - 1/u. 

All the distances are measured from the optic centre. If we measure the 
distances in the direction of the incident light, then they are taken positive and 
else they are taken negative. These constitute the sign conventions. 

Human Eye 

 

Human Eye 

Eye is the most important organ of our body. It consists of a tough fibrous 

membrane called sclera that protects the internal parts of the eye. 



Eye is the most important organ of our body. It consists of a tough fibrous 
membrane called sclera that protects the internal parts of the eye. Cornea is the 
membrane covering the front of the eye that is bulged out and is responsible for 
the maximum refraction of the light that enters the eye. Behind it lies aqueous 
humour that enables the eye to cope up with the atmospheric 
changes. Iris forms the coloured part of the eye. It adjusts the size of the pupil, 
thereby controls the amount of light entering the eye. Behind it lies 
the crystalline lens, a biconvex structure that helps in fine adjustment to the 
refracted light so that it is focused on the screen of the eye, which is referred to 
as retina. Ciliary muscle helps in adjusting the focal length of the lens by 
contraction or relaxing. Behind the lens lies vitreous humour which is a dense, 
clear, jelly like fluid which helps to maintain the shape of the eye and focus the 
image clearly on the retina. 

Retina is actually a canopy of the nerve endings of the optical nerve through 
which images are converted into electrical impulses and transferred to the brain 
for realization of the image. The eye can focus near objects as well distant 
objects and this is accommodation of the eye. The minimum distance of the 
object at which an eye can focus clearly is the near point the maximum is called 
the far point. If an eye is unable to focus the nearby objects and is able to view 
clearly the far off objects, the defect is called hypermetropia or long 
sightedness and can be corrected by a suitable convex lens. On the other hand if 
a person is able to view the nearby objects clearly and unable to view the distant 
objects the defect is myopia or short sightedness and can be corrected by a 
suitable concave lens. The power of the corrective lens is calculated by using 
lens formula and is measured in Dioptre. 

Dispersion and Scattering of Light 

 



Dispersion and Scattering of Light 

When a light ray enters one refracting surface of the prism, it bends towards the 

normal and when it emerges out of the other refracting surface it bends away 

from the normal. 

Rainbow is the natural phenomenon in which dispersion takes place. The cause 
of dispersion is that sun light consists of seven constituents (colours namely 
violet, indigo, blue, green, yellow, orange and red popularly referred to as 
(VIBGYOR) that have different refractive index with respect to a medium. 
The wavelength of each colour is different that causes the difference in velocity 
of the corresponding light when passing from one medium to another. 

This phenomenon can be observed in a lab environment using a triangular 
glass prism. It is a solid structure having three rectangular and two triangular 
surfaces. Any two rectangular faces are the refracting surfaces and the third 
one is the base. The angle between the refracting surfaces is the angle of the 
prism or refracting angle. The edge formed by the two refracting surfaces is 
the refracting edge. When a light ray enters one refracting surface of the prism, 
it bends towards the normal and when it emerges out of the other refracting 
surface it bends away from the normal. The angle between the incident ray and 
the emergent ray is the angle of deviation. 

Another important natural phenomenon where we encounter atmospheric 
refraction is scattering of light. Tyndall effect explains the scattering of light 
by colloidal particles in a medium. 

 


