
DEFINITION

● Light is a form of energy that enables us to see objects which emit or re�lect light.

● Light is a type of (a form of) energy that can produce a sensation in our eyes. So we can

experience the sensation of vision.

● It is travel in a straight line in the form of particles and waves. With the help of light, we see

all colours of nature.

● Our eyes are most sensitive for yellow colour and least sensitive for violet and red colour.

Due to this reason, commercial vehicles are painted with yellow colour; sodium lamps are

used in road lights.

PROPERTIES OF LIGHT

Light energy propagates (travels) via two processes.

(i) The particles of the medium carry energy from one point of the medium to another.

(ii)The particles transmit energy to the neighbouring particles. In this way, energy propagates

in the form of a wave.

(iii) It propagates in a straight line.

(iv) It's velocity in vacuum is maximum whose value is 3 × 108 m/sec. (297489978 m/s)

(v) Light does not need a material medium to travel; that is, it can travel through a vacuum.

(vi) It exhibits the phenomena of re�lection, refraction, interference, diffraction, polarization

and double refraction.

RAY OF LIGHT

A straight line that shows the direction of light is called a ray of light.

BEAM OF LIGHT

A bunch of light rays or a bundle of rays at a point is called a beam of light.
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HOW DO WE SEE?

When a light ray is falling (strike) on the surface of any object that re�lects and reaches our

eyes, our eyes feel a sensation, then we see the object.

REFLECTION OF LIGHT

When rays of light fall on any object, they return in the same medium from the surface. This

phenomenon is called the re�lection of light. Due to the re�lection of light, we can see all the

nature.

INCIDENT RAY

The ray of light which falls on a polished surface (or a mirror) is called the incident ray of light.

REFLECTED RAY

The ray of light re�lected from a polished surface (or a mirror) is called the re�lected light.

NORMAL

The normal is a line at a right angle to the re�lecting surface.

LAWS OF REFLECTION

(i) The incident ray, the re�lected ray and the normal to the surface at the point of incidence

all lie in the same plane.

(ii) The angle of incidence (i) is always equal to the angle of re�lection (r), i.e. i = r



● When a ray of light falls on a mirror normally or at the right angle, it gets re�lected along the

same path.

Depending

on the nature of

the re�lecting

surface, there are two types of re�lection:-

(i) Regular (specular) re�lection (ii) Irregular (diffused) re�lection

REGULAR REFLECTION

When parallel light rays fall on a smooth plane surface like a mirror, all light rays are re�lected

parallel along a de�inite direction. Then this kind of re�lection is called regular re�lection.

IRREGULAR REFLECTION (DIFFUSED REFLECTION)

When parallel light rays fall on a rough surface, all the light rays are re�lected in all possible

(Different) directions. This is called diffused or irregular re�lection.

REFLECTING MATERIAL

The material or matter which re�lect the light rays is called re�lecting material. There are two

types of re�lecting material.

(i) Good re�lector

(ii) Deem re�lector

(i) Good re�lector: The material which re�lects all the incident light rays is called a good

re�lector.
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These types of re�lectors are re�lected maximum incident light rays. They make a regular

re�lection like a mirror.

(ii) Dim (Medium) Re�lector :

In this type of re�lector, mostly part of incident rays is re�lected. But some parts are observed or

transmitted by them; they make irregular or diffused re�lections like rough surfaces.

A glass plate is polished on one side by silver or nickel type material for making a re�lector.

MIRROR

Mirror at the hairdresser shop

A smooth, highly polished re�lecting surface is called a mirror.

When a glass plate is polished one-sided with re�lecting material such as silver or nickel, it

becomes a mirror.

From the re�lecting surface of the mirror, there are two types of mirrors.

(i) Plane mirror (ii) Spherical or curved mirror

(i) Plane mirror :

A highly polished plane surface is called a plane



mirror or if a �lat (totally plane) surface of a glass

the plate is polished on one side of the re�lecting material

is called a plane mirror.

(ii) Spherical mirror :

A mirror whose polished, re�lecting surface is a part of a hollow sphere of glass is called a

spherical mirror. For a spherical mirror, one of the two curved surfaces is coated with a thin

layer of silver, followed by a red lead oxide paint coating. Thus one side of the spherical mirror

is made opaque, and the other side acts as a re�lecting surface.

(iii) For the polishing side, there are two types of the spherical mirror.

(A) Convex mirror (B) Concave mirror

(A)Concave (Converging) mirror: A spherical mirror whose inner hollow surface is the

re�lecting  surface.

(B)Convex (diverging) mirror: A spherical mirror whose outer bulging out surface is the

re�lecting surface.

FORMATION OF IMAGE IN A PLANE MIRROR

P is an object which is placed in front of a plane mirror

AB as shown in �ig. Rays PO and PO' starting from P falls

on the mirror, then these rays are re�lected in OR and O'R'



directions respectively. When the re�lected rays enter the

eye, then they appear to diverge from P'. P' is called the

image of object P.

Following are the properties of the image formed by a plane mirror

(i) Image is always virtual

(ii) Image lies as far behind the mirror as the object is in front of it.

(iii) The size of the image is the same as the object. The only difference is

that the right side of an object appears to be left in the image and vice versa.

This effect is known as lateral inversion. Lateral inversion is shown in �ig.

USES OF PLANE MIRRORS

(i) They are used as looking glass.

(ii) Barbers use them to show the customer the backside of their head.

(iii) They are used for signalling by the scouts and the army personnel.

(iv) They are used by the opticians to provide false dimensions when their place of work is

very small.

(v) They provide false dimensions in showcases, displaying jewellery, wrist

watches, etc. Two plane mirrors are �ixed to the opposite sides of the showcase, such that their

re�lecting surfaces face each other. This leads to the formation of multiple images.

(vi)They are used for re�lecting the rays of the sun inside the solar cooker.

(vii) They are used for making toys like a kaleidoscope. In this toy, three plane mirrors are

inclined at an angle of 60° and �ixed in a tube. Some broken bangles are placed inside the tube.

When the tube is turned, the image of bangles forms beautiful hexagonal patterns.

TERMINOLOGY FOR SPHERICAL MIRRORS



(a) Aperture: The effective width of a spherical mirror from which re�lection can take place is

called its aperture.

(b) Pole (Vertex): The centre of a spherical mirror is called its pole. The letter P denotes it.

(c) Centre of curvature: The centre of the hollow sphere of the spherical mirror is called the centre

of curvature. It is denoted by the letter C.

(d) Radius of curvature: The radius of the hollow sphere of which the spherical mirror is a part

called the radius of curvature (R).

(e) Principal axis: The straight line passing through the centre of curvature C and the pole P of the

spherical mirror.

(f) Normal: The normal at any point of the spherical mirror is the straight line obtained by joining

that point with the centre of curvature C of the mirror.

(g) Principal focus or focus: The point on the principal axis where all the rays coming from in�inity

(parallel rays) after re�lection either meets or appears to meet is called the focus (or focal

point) of the mirror. It is denoted by the letter F.

(h) Focal length: The distance between the pole (P) and the focus (F) is called focal length (f) and

𝑓 = 𝑅
2

(i) Focal plane: An imaginary plane passing through the focus and at right angles to the principal

axis.

(j) Real image: When the rays of light after getting re�lected from a mirror (or after getting

refracted from a lens) – actually meet at a point, a real image is formed. A real image can be

obtained on a screen.

(k) Virtual image: When the rays of light after getting re�lected from a mirror (or after getting

refracted from a lens) appear to meet at a point, a virtual image is formed. Such an image can

only be seen through a mirror (or a lens) but cannot be obtained on a screen.



MULTIPLE REFLECTIONS

A plane mirror forms an image of an object placed before it. This is the result of a single

re�lection of light. What happens if the object is placed between two mirrors that are at an

angle to each other? Let us �ind out.

Each of the mirrors will form an image due to re�lection. Each of these images is formed by a

single re�lection. These images are laterally inverted. In addition, an image is formed at the

the edge where the mirrors meet. This image is formed by rays that get re�lected twice. As a

result, this image is not laterally inverted. So, the left and right sides of the arrow and the word

'left' appear the correct way round in this image.

NOTE: The number of images of an object placed between two mirrors can be found from

the following formula.



When the angle between the mirrors is 90°, the number of images is (360°/90°) – 1 = 4 – 1

= 3.

Similarly, when the angle is 60°, the number of images is (360°/60°) – 1 = 6 – 1 = 5.

KALEIDOSCOPE

The kaleidoscope is a device that uses re�lections to produce patterns. It consists of mirrors

inclined to each other. The mirrors form multiple images of objects in front of them. This

creates beautiful patterns, which change when the kaleidoscope is rotated or shaken.

PERISCOPE

The working of a periscope is based on the principle of successive re�lections from two plane

mirrors. It consists of two plane mirrors, M1 and M2, facing each other �ixed at 45° to the

framework of a tube bent twice at the right angle (�ig a). A beam of light from some object is

turned through one right angle by the mirror M1. In the same way, the light is deviated through

another right angle by the mirror M2. Therefore, the object is seen by the eye despite the

obstacle. A person can use this arrangement to see a match over a few people's heads while

standing at the back of the crowd.



Even an object can be seen through a wall by an arrangement, as shown in �ig. (b). In this case,

light from the candle is re�lected by four mirrors M1, M2, M3 and M4, before reaching the eye.

Therefore, the candle is seen through the wall.

LATERAL INVERSION IN A PLANE MIRROR

The phenomenon of left appearing right and right appearing

left on re�lection in a plane mirror is called the lateral inversion

example of a lateral inversion:  If you write

letters 'ABC' on a piece of paper, they will look like. When see in

the mirror.

You can see that the letter A has gone from the left side to the

right side in

the mirror. Not only this, but each letter has gone through a lateral inversion. Letter 'B'

becomes and 'C' has become. Can you now tell why 'A' remains as 'A' when seen in the mirror?

Characteristics of an image formed by a plane mirror

● Thus, we summarise that the image formed in a plane mirror has the following

characteristics:

● The image is virtual and erect.

● The image is laterally inverted.

● The image is formed behind the mirror and has the same size as that of the object.



● The image is as far behind the mirror as the object is in front of it.

DISPERSION OF WHITE LIGHT

DEFINITIONS

(a) Dispersion: The phenomenon due to which white light splits into seven colours (VIBGYOR)

when passed through an equilateral prism is called dispersion.

(b) Spectrum: The spectrum is a spectrum, the band of seven colours obtained on the screen

when white light splits into seven colours.

THE HUMAN EYE

The construction and working of the human eye are similar to a photographic camera in many

respects. The human eye is almost a spherical ball, with a slight bulge in the front. The



structure and function of each part of the eye are given below :

Sclerotic :

It is the outermost covering of the eyeball. It is made of white tough �ibrous tissues.

Its function is to house and protect the vital internal parts of the eye.

Cornea :

It is the bulging front part of the eye. It is made of transparent tissues.

Its function is to act as a window to the world, i.e., allow the light to enter the eyeball.

Choroid :

It is a grey membrane attached to the sclerotic from the inner side.

Its function is to darken the eye from the inside and, hence, prevent any internal re�lection.

Optic Nerve: It is a bundle of approximately 70,000 nerves originating from the brain and

entering the eyeball from behind.

Its function is to carry optical messages (visual messages) to the brain.

Retina: The nerve endings from a hemispherical screen called retina. These nerve endings on

the retina are sensitive to visible light.

The retina's function is to receive the optical image of the object and then convert it to optical

pulses. These pulses are then sent to the brain through the optic nerve.

Yellow spot: It is a small area facing the eye lens. It has a high concentration of nerve endings

and is slightly raised as well as slightly yellow. Its function is to form a very clear image by

sending many optical pulses to the brain.



The blind spot is a region on the retina where the optic nerve enters the eyeball. It has no nerve

ending and hence, is insensitive to light.

It does not seem to have any function. Any image formed on this spot is not visible.

Crystalline lens: It is a double convex lens made of transparent tissues. It is held in position by a

ring of muscles, commonly called ciliary muscles.

Its function is to focus the images of different objects clearly on the retina.

Ciliary Muscles: It is a ring of muscles that holds the crystalline lens in position. When these

muscles relax, they increase the focal length of the crystalline lens and vice versa. Its function is

to alter the focal length of the crystalline lens so that the images of the objects, situated at

different distances, are focussed on the retina.

Iris: It is a circular diaphragm suspended in front of the crystalline lens. It has a tiny hole in the

middle and is commonly called a pupil.

The function of the iris is to control the amount of light entering the eye. This is done by

increasing or decreasing the diameter of the pupil

Vitreous Humour: It is a dense jelly-like �luid, slightly grey, �illing the eye between crystalline

lens and retina.  Its function is

● to prevent the eyeball from collapsing due to a change in atmospheric pressure,

● in focussing the rays clearly on the retina.

Aqueous Humour: It is a watery, saline �luid �illing the eye part between the cornea and the

crystalline lens.

Its function is

(I)  to prevent the front part of the eyeball from collapsing with the change in atmospheric

pressure,

(ii) to keep the cornea moist.

POWER OF ACCOMMODATION OF THE EYE

When the object is in front of the eye, light rays coming from the object are refracted. After

passing through the vitreous humour, they are focused on the retina. The sensation from the

retina is conveyed to the brain through the optic nerves, and the object becomes visible.



When the eye is in normal condition, i.e. the muscles are not strained. A clear image of the

objects situated at in�inity is formed on the retina. This is possible only when the distance

between lens and retina is equal to the lens's focal length (�ig). When the object is close to the

eye, its image should be formed behind the retina and should be blurred, but it is not so in

reality. Because when the object is close to the eye, then muscles are strained automatically.

Muscles get contracted to make the lens thicker at the centre, which reduces the lens's focal

length, and the image is again formed on the retina. The ability of self-adjustment of the focal

length of the eye lens is called accommodation power.

RANGE OF VISION

The most distant point from the eye where the object can be seen is called the far point. For

normal eye far point is in�inity. The point at the shortest distance from the eye where the object

can be seen is the near point. It is 25 cm for a normal eye. The distance between far and near

points is called the range of vision.

DEFECTS OF VISION AND THEIR CORRECTIONS

When an eye's range of vision or accommodation does not lie between 25 cm and in�inity, that

eye is called the defective eye. The defects in the vision of the eye are as given below :

1. Myopia or short-sightedness :

Myopia or short-sighted eye can see near objects clearly but can not see distant objects. For

such, an eye image of a distant object is formed in front of the retina. This defect is corrected by

the use of a concave lens (�ig). This lens is chosen such that parallel rays coming from the object



at in�inity appear, after suffering divergence from the lens, to come from the point which is the

far point of the defective eye.

2. Hypermetropia or long-sightedness :

An eye with this defect can see distant objects clearly, but can not see near objects distinctly.

For such an eye, the image of a nearby object will be formed behind the retina. A long-sighted

eye is corrected by using a convergent (convex) lens of suitable focal length (�ig). This

increases the virtual distance of the object so that a sharp image is formed at the retina.

CARE OF THE EYES

It would be best if you took proper care of your eyes. If there is any problem, you should go to

an eye specialist. Have

(i) If advised, use suitable spectacles.

(ii) Too little or too much light is bad for the eyes. Insuf�icient light causes eyestrain and headaches.



Too much light, like that of the sun, a powerful lamp or a laser torch, can injure the retina.

(iii) Do not look at the sun or a powerful light directly.

(iv) Never rub your eyes. If particles of dust go into your eyes, wash your eyes with clean water. If

there is no improvement, go to a doctor.

(v) Wash your eyes frequently with clean water.

(vi) Always read at the normal distance for vision. Do not read by bringing the book too close to

your eyes or keeping it too far.

(vii) If food is de�icient in some components, the eyes may also suffer. Lack of vitamin A in foodstuff

is responsible for many eye troubles. The most common amongst them is night blindness.

One should, therefore, include in the diet components, e.g., vitamin A.

(viii) Raw carrots, broccoli and green vegetables (such as spinach) and cod liver oil are rich in

vitamin A. Eggs, milk, curd, cheese, butter and fruits such as papaya and mango are also rich in

vitamin A.

● VISUALLY CHALLENGED PERSONS CAN READ AND WRITE

Some persons, including children, can be visually handicapped. They have very limited vision to

see things. Some persons cannot see at all since birth. Some persons may lose their eyesight

because of a disease. Such persons try to identify things by touching and listening to voices

more carefully. They develop their other senses more sharply. However, additional resources

can enable them to develop their capabilities further.

WHAT IS BRAILLE?

The most popular resource for visually challenged persons in Braille.

`Louis Braille, a visually challenged person, developed a system for visually challenged persons

and published it in 1821. The present system was adopted in 1932. There is Braille code for

common languages, mathematics and scienti�ic notation. Many Indian languages can be read

using the Braille system. Braille system has 63 dot patterns or characters. Each character

represents a letter, a combination of letters, a common word or a grammatical sign. Dots are

arranged in cells of two vertical rows of three dots each.



Example of dot patterns used in Braille System

Patterns of dots to represent some English alphabets and some common words are shown

below. These patterns, when embossed on Braille sheets, help visually challenged persons to

recognize words by touching. To make them easier to touch, the dots are raised slightly.


