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Light (Part 2)  

Light is an important factor that decides whether we would be able to see an object or not. We see an object 
only when light from the object reaches our eyes. 

Light is the form of energy which gives us the sensation of sight. It is invisible in itself but makes the object 
falling in its path visible. 

Luminous objects are the ones which are able to produce their own light while others like chairs, tables, sofa 
etc are illuminated objects and get lightened up by other sources of light like bulb, tube, sun. These 
illuminated objects then reflect light coming from some light source into them into our eyes. 

Uses of Light… 

Its uses are seen in looking mirrors, spectacles, telescopes, periscopes, driving glasses, cameras…the list is 
endless  

Properties of Light  

RECTILINEAR PROPAGATION OF LIGHT 

- Light travels in a straight line in a uniform transparent medium like air. This mode of travel of light in a 
straight line in a uniform transparent medium is called Rectilinear Propagation of light. Rectilinear 
means straight line and propagation means movement. 

REFLECTION OF LIGHT 

- Light travels in a straight line but we can change the path of the light by making it fall on a surface. 
- The change in the direction of light after falling on a surface or the bouncing back of light on striking a 

given surface is called Reflection. 
-  For example, direction of light changes when it falls on a shiny surface like a mirror, a metal pencil box, 

shiny surface like a steel plate or a spoon. 
How do we see things due to reflection? 

- When a ray of light hits an object it gets bounced back from the object and this reflected light reaches 
our eyes and hence we are able to see the surface. 
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SOME IMPORTANT TERMS  

When light strikes a surface, and gets bounced away from it, there are certain terms which are used. 

- RAY 
This is the path traced by a beam of light. 

- INCIDENT RAY ( 𝒊  ) 

It is the ray of light moving towards the reflecting surface ( such as a mirror ). 

- POINT OF INCIDENCE (O) 

It is the point of the surface where the incident ray strikes the surface. 

- REFLECTED RAY (𝒓  ) 

On striking the surface, the ray of light bounces off and moves away from the surface. This ray of light 
moving away from the surface after reflection is called the reflected ray. 

- NORMAL (N) 

It is an imaginary straight line at the point of incidence drawn perpendicular to the surface. 

- ANGLE OF INCIDENCE  ∠𝒊  

It is the angle between the normal and the incident ray. 

- ANGLE OF REFLETION ∠𝒓  

It is the angle between the normal and the reflected ray. 

 

  

LAWS OF REFLECTION 

- The angle of incidence is equal to the angle of reflection. 
- The incident ray, normal, and the reflected ray all lie in the same plane. 
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PLANE MIRROR 

A plane mirror is a smooth polished surface that acts as a reflecting surface. It also has a painted 
surface. 

When light falls on an object , say a flower vase, falls from the vase  and hits the mirror . As soon as it 
falls on the mirror, the mirror has a shiny surface and reflects these rays back. These reflected rays 
when extended backwards meet at a point where the image is formed.  Hence this image is called a 
virtual image since the rays actually don’t meet but appear to meet.  

 

REAL AND VIRTUAL IMAGES 

- The image form by a projector (similar to the images formed in a cinema hall) is called a REAL IMAGE. 
This is because this image is formed by actual meeting of the rays and hence can be formed on a 
screen.  

- However, in case of plane mirror the image seems to be formed behind the mirror and if we move 
away from the mirror the image also moves away from us. However, this image is visible only through 
a mirror and will vanish the moment the object is moved away from the mirror. Since, this image 
cannot be formed on a screen it is called a VIRTUAL IMAGE. 

TYPES OF MIRRORS 

        

                          

Plane Mirror: Flat & 
Straight Surface 

 

        

   

       Concave Mirror  Convex Mirror  

Spherical Mirrors: Curved Surface 
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PLANE MIRROR 

The image formed by a plane mirror shows certain characteristics: 

1. Is of same size as that of the object. 
2. The distance of the object in front of the mirror is same as the distance of the image behind the 

mirror 
3. If the object moves away or come closer to the mirror, the image also seems to move away or 

come closer to the mirror. 
4. The image formed is always erect and virtual 
5. The image formed is of the same size , colour and same details. 
6. LATERAL INVERSION – When an image is formed by a plane mirror, the left appears as the right and 

the right appears as the left. This is known as lateral inversion. 

MULTIPLE REFLECTION 

-Multiple reflections refer to reflecting a ray of light more than once. 

-For this, more than one mirror is required. 

-E.g. A periscope uses a combination of mirror to see objects that are out of direct line of sight.  

 

Forming multiple images 

- Multiple reflections may lead to formation of multiple images. 

- Number of images formed (in 2 plane mirrors) increases when the angle between the 2 

mirrors is reduced. 

- The number of images formed is given by the following relations:- 

Number of images =   
360

𝑥
−  1     (where  ‘x’ is the angle between the two mirrors) 

 

 SPHERICAL MIRRORS 

- Mirrors with curved surfaces are called spherical mirrors. 
 

- Spherical mirrors can be thought of as a portion of a sphere that was sliced away and then silvered on 
one of the sides to form a reflecting surface. Concave mirrors were silvered on the inside of the sphere 
and Convex mirrors were silvered on the outside of the sphere 
 

- Spherical mirror with a concave reflecting side is called a concave mirror. 
- Concave mirror is called Converging Mirror as when a beam of light falls on it the reflected rays 

converge at a point  
- Spherical mirror with a convex reflecting side is called a convex mirror. 
- Convex mirror is called Diverging Mirror as when a beam of light falls on it , the reflected rays diverge 

away from it. 
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CONCAVE MIRRORS 

SOME TERMS OF CONCAVE MIRRORS: 

PRINCIPAL AXIS :If a concave mirror were thought of as being a slice of a sphere, then there would be a line 
passing through the center of the sphere and attaching to the mirror in the exact center of the mirror. This line 
is known as the principal axis. ( It is perpendicular to the mirror at its vertex or pole.) 

 

CENTER OF CURVATURE:The point in the center of the sphere from which the mirror was sliced is known as 
the center of curvature and is denoted by the letter C in the diagram below.  

VERTEX OR POLE:The point on the mirror's surface where the principal axis meets the mirror is known as the 
vertex OR the Pole ,and is denoted by the letter A Or P in the diagram below. The vertex is the geometric 
center of the mirror.  

RADIUS OF CURVATURE: The distance from the vertex to the center of curvature is known as the radius of 
curvature (represented by R). The radius of curvature is the radius of the sphere from which the mirror was 
cut.  

FOCAL POINT :Midway between the vertex and the center of curvature is a point known as the focal point; 
the focal point is denoted by the letter F in the diagram below.  

FOCAL LENGTH:Finally, the distance from the mirror to the focal point is known as the focal length 
(represented by f). Since the focal point is the midpoint of the line segment adjoining the vertex and the 
center of curvature, the focal length would be one-half the radius of curvature. 
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IMAGES FORMED BY CONCAVE MIRRORS WHEN THE OBECT IS PLACED AT DIFFERENT LOCATIONS  

Different types of images can be formed by a concave mirror by changing the position of the object from the 
concave mirror. Therefore different types of images are formed when the object is placed 
    1. At the infinity 
    2. Beyond the centre of curvature 
    3. At the centre of curvature 
    4. Between centre of curvature and principal focus 
    5. At the principal focus 
    6. Between the Principal Focus and Pole 

CONSTRUCTING THE DIAGRAMS/ RAY DIAGRAMS 

1). To determine the location of an image using a ray diagram, at least two sets of incident and reflected rays 
must be constructed .The image of an object is at the location where light rays from that object meet after 
reflecting from a mirror. By constructing at least two sets of incident and reflected rays, this image location 
can easily be found. We can also construct 3 sets of line. The choice between 2 or 3 lines is ours(there is no 
difference) 

2). Of all the rays which emanate from the top of the object and fall on the mirror, there are 3  rays whose 
behavior at the mirror surface can be easily predicted. Following are the two incident rays which are used in 
the ray construction: 

-   One of the rays moves parallel to the principal axis and reflects through the focal point. 

-   The second ray passes through the focal point on the way to the mirror and reflects parallel to the 
principal axis. All concave and convex mirror ray diagrams can be constructed from knowledge of the 
behavior of these two rays. 

-If  a ray passes through the centre of curvature , then it retraces back on the same line.(i.e. it gets 
reflected back on the same path) 

 

 

 

 

 

 

 



                                                               

www.experihub.com Page 7 
 

DIFFERENT LOCATIONS OF AN OBJECT AND THE SUBSEQUENT LOCATION OF THE IMAGE IN CASE OF A 
CONCAVE MIRROR 

1).Object Located Beyond the Center of Curvature 

  

Image  Beyond ‘C’ is : Between ‘C’ and ‘F’ 
              Real, Inverted, Diminished 

2). Object Located at ‘C’ 

 So the image at ‘C’ is :  At ‘C’ 
                                           Real,Inverted, Same size as the object 

 

3).Object Located Between ‘C’ and ‘F’ 

 

So the image between ‘C’ & ‘F’  is :  Beyond’C’, Real, Inverted, Enlarged 

                                                   

4). Object Located at ‘F’ 

 

So the image at ‘F’ is :   At Infinity, Real, Inverted , Highly Enlarged  
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     5).Object Located Between ‘F’ and Pole 

 

Image between ‘F’ & ‘Pole P’  is :    Behind the Mirror 
                                                               Virtual, Erect, Enlarged     

  CONVEX MIRROR  

According to the behavior of the convex mirror, it can produce only virtual images. It does not depend upon th 
size or position of an object. The image formation by a convex mirror is described below: 

When an object is placed in front of the convex mirror, a ray parallel to the principle axis gets reflected back 
and is produced backwards as if it is coming from the focus (F) behind the mirror. Other ray moving towards 
the center of curvature(C) of the mirror gets reflected back on the same path. The reflected rays meet at a 
point between the center and focus. The virtual image formed behind the mirror is erect and diminished. 

 

So the image formed in a convex mirror is :    Behind the Mirror 
                                                                                Virtual, Erect, Diminished 
                                                                

USES OF SPHERICAL MIRRORS 

Concave mirrors 

1. Used by dentists to obtain a large virtual image of the teeth 
2. Used in headlights of cars /torches 
3. Used as makeup and shaving mirrors 
4. Used in concentrator type solar cookers  - This is because a concave mirror focuses sunlight at its focus 

and this point becomes very hot, hence this heat generated is used to cook food. 
5. Used in reflector type telescopes – Here a large concave mirror is used to form an image of the star or 

the planet. This image is then magnified in the telescope. 

Convex mirrors 

1. Used in vehicles as rear view mirrors, since they form the image of objects spread over a large area 
2. Used in shops / malls for surveillance. 
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REFRACTION 

`Refraction, in physics is the change in direction of a wave passing from one medium to another caused by its 
change in speed.  

Similarly, the change of direction of light because of change of medium resulting in a change of its speed is 
known as Refraction of Light. The light travels at faster speed in rare medium and at slower speed in denser 
medium. 

CONCEPT OF REFRACTION IN 2 DIFF MEDIUMS 

 

1). When a ray of light from one medium, strikes a surface as incident ray, and enters another different 
medium, it changes it path and this is called refraction.  

2). The point at which it strikes forms an angle with the Normal( or Perpendicular) to that surface and this is 
called the angle of incidence.(i1) 

3). If the light enters a  denser medium then this light gets deflected towards the normal in the new medium 
and the new angle at which it bends is called the angle of refraction.(r1) This angle is less than the angle of 
incidence. 

4). Once the light passes through the medium and then exits out of it again into a less dense medium, it again 
strikes as a new incident ray (i2) and then gets refracted away from the normal at at a greater angle r2.This 
time since it is travelling to a less dense medium, r2>i2 
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LENSES 

Lens is a transparent medium bound by two curved surfaces for concentrating or dispersing light rays. It 
refracts light rays in such as way as to form an image 

- A lens allows light to pass through it. 
- The light rays passing through a lens may either converge or diverge depending upon the type of lens. 
- There are two types of lenses: 
1. Convex lens = Converging lens 
2. Concave lens = Diverging lens 

NOTE2 

  

 

SOME IMPORTANT TERMS  

PRINCIPAL AXIS 
The line joining the centres of the 2 spheres C1C2 of which the lens forms  a part is called the principal axis of 
the lens 
 
OPTICAL CENTRE 
The Optical Centre “O” is the centre of the Lens. A ray of light passing through the optical centre of a lens 
emerges undeviated. 
 
PRINCIPAL FOCUS AND FOCAL LENGTH 
The principal focus on a convex lens, is where all the light that passes through the lens is refracted to a 
single point. The distance between the lens and the principal focus is what they call the focal length. 
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1. CONVEX LENS   
- It is thicker in the middle and thinner at the edges. 
- It is a converging lens, it is able to focus or converge light rays at a point. 

   

Rules for finding Images formed at different locations by a  Convex lens:  

To locate the image formed by a lens, we have to trace the paths of any two rays coming from a point on the 

object after they are refracted by the lens. The point at which the rays meet, or appear to come from, is the 

image. For convenience, we take any two of the following rays: 

 

- A ray parallel to the principal axis: In the case of a converging lens, after refraction, this ray will pass 

through the focus . In case of a diverging lens, after refraction, it will appear to come from the focus  

- A ray passing through the optical centre or the centre of the lens: This will continue and emerge 

undeviated  

A ray passing through the focus: This will emerge parallel to the principal   
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CONCAVE LENS 

- The lens is broad / thicker at the edges & thinner in middle. 
- The concave lens makes the light rays appear to diverge. Therefore it is known as a diverging lens. 

  

IMAGE FORMED BY A CONCAVE LENS 

- If the concave lens is placed very close to an object, the image formed is diminished & virtual. 
- As the lens is moved away from the object, the image remains diminished  in size. 

REFRACTION IN A CONCAVE LENS 

 
 
Any incident ray traveling parallel to the principal axis of a diverging lens will refract through the lens 
and travel in a direction such that its extension will pass through the focal point). 
 

HENCE WE OBSERVE THE PATTERN OF IMAGES FORMED BY DIFFERENT LENSES 

A CONVEX LENS 

This can produce enlarged as well as diminished images depending on the position of the object . 

- If a convex lens is placed very close to the object, then the image formed is magnified, virtual & erect. 
This is used in instruments like the magnifying lens, digital cameras etc. 

- If the object is far away from the lens, then the image is inverted, real & it is obtained on the screen, 
but on the other side. 

-Though there are various diff options of the object being placed at different positions in front of a convex 
lens, the most important location of the object where the convex lenses are used is that when ‘ the object is 
placed between the focus and the Optical centre’, “say O” of a lens. 
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-When an object is placed b/w  the principal focus, F1 & Optical Centre, O, 

A virtual, erect and enlarged image is formed at the same side of lens, when an object is placed between 
principal focus, F1 and optical centre, O of a convex lens. 

Fig: Object between F and O 

Properties of Image: Image is enlarged, virtual and erect. 

Q. What happens when sunlight is focused on a sheet of paper with a magnifying glass? 
Ans. 
A magnifying glass is a convex lens. 
The convex lens, causes the sun’s rays to converge & meet / concentrate at a point, on the sheet of paper. 
This causes the paper to burn at the point where the sun’s rays get focused. (Focal point / Focus) 
 

IMAGES FORMED BY CONCAVE LENS 

It can produce only erect & diminished images.  

COLOURS OF LIGHT  

  

- White light is made up of seven colors. The phenomenon of splitting of white light is called dispersion 
and the pattern of this band of colors is called spectrum. 

- The seven colors in this spectrum of white light are – violet, indigo, blue, green, yellow, orange and 
red. (VIBGYOR) 

Eye – The Natural Optical Instrument 
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HUMAN EYE 

- Human eye is like a Camera. It enables us to see things around us by forming their images on a screen 

called the retina. 

Structure of the eye 

- Light enters the eye through a thin transparent membrane called the Cornea.  

- Behind the cornea is a coloured, dark, muscular structure with an opening or aperture in the centre. 

The aperture is called Pupil & the coloured part is called Iris. 

- The iris gives an eye its distinctive colour. Iris also controls the size of the pupil. 

- The pupil controls the amount of light entering the eye and has a lens behind it. 

- Behind the pupil is the lens which is made of a jelly-like substance. It is a converging lens that forms 

image of objects on a layer called retina located at the back of the eye.  

- The lens is held in place by the ciliary muscles, which can change the thickness of the lens and hence 

its focal length. 

- The region between the cornea and the lens is filled with a transparent liquid called the aqueous 

humour. 

- The region between the lens and retina is filled with a transparent jelly-like substance called the 

vitreous humour. 

- The lens behind the pupil forms an inverted, real image of the object on the retina. 

- The retina is a delicate membrane having a large number of light-sensitive cells. These light-sensitive 

cells get activated when light falls on them. They generate electrical impulses which are sent to the 

brain via the optic nerve. 

- The brain then interprets the image as erect and of the correct size. 

There are two kinds of light-sensitive cells on the retina: 

1. Cells which are sensitive to the intensity of light / more sensitive to dim light are called rods. 

2. Cells which are sensitive to the colours of the light are called Cones. The   absence of cone of a 

particular colour leads to the defect of colour blindness. 

Image formation in the Eye 

- Light from an object enters the eye through the pupil. 

- The pupil focuses the light on the lens which forms a real inverted image of the object on the retina. 

- The cells in the retina send the messages to the brain via the optic nerve. 

- The brain flips the image back to its original form. 
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Blind spot – the area of no vision 

Blind spot is the region of the retina at the junction of the optic nerve and the retina. There are no sensory 

cells at this spot, hence any image formed here cannot be seen. 

Accommodation of the eye 

- The ability of the eye to alter the focal length of its lens so that it can clearly see all objects within a 

certain range is called accommodation of the eye. 

- A normal eye can see clearly from a distance from 25cm to infinity. 

-  

 

 

- This is achieved by changing the thickness of the lens and hence its focal length by the action of the 

ciliary muscles.  

- When the eye is focused at far off objects, such as the moon, the ciliary muscles are relaxed and the 

eye lens is at its thinnest/ less convex. 

-  As the object comes close, the ciliary muscles make the lens thicker/ more convex. The action of the 

ciliary muscles in the normal eye stops when the object is at a distance of about 25cm. The focal length 

of the eye lens cannot be reduced further. 

- The least distance at which the eye can see an object clearly is called the near point of the eye. The 

far point of the eye is the maximum distance at which it can see clearly. For a normal eye, the near 

point is at 25cms and the far point is at infinity. 
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Defects of Vision 

There are two main defects the eye suffers from. These are 

- Myopia, and 

- Hypermetropia 

Myopia or Short Sightedness:  

Myopia is that defect of human eye by virtue of which it can see the objects lying at short distances from it 

clearly.But the far off objects cannot be seen clearly. This defect is due to the eye lens being too thick or due 

to the eye ball being too long. This causes light rays to focus at a point in front of the retina, rather than 

directly on its surface. 

 

As a result, the image of a distant object is formed before the retina and cannot be seen clearly. 

For a person suffering from myopia the far point is at a finite distance and not at infinity (see in figure b). 

To correct this defect, spectacles with concave lenses of the required power are used. The concave lens 

diverges the parallel rays coming from a distance object in such a way that they appear to come from the far 

point of the defective eye. 

In other words, the lens forms a virtual image of a far off object at the far point of the defective eye. The eye 

can then see the distant object clearly (see in figure c). 

 

 

 

 

 

https://www.allaboutvision.com/resources/retina.htm
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Hypermetropia or Long Sightedness:  

 

- A person suffering from this defect can see distant objects clearly but nearby objects appear blurred. 

This defect occurs due to the eye lens being too thin or the eye ball being small.  

- The ciliary muscles are unable to thicken the eye lens enough to see nearby objects clearly 

- The image of a near object is formed behind the retina and, therefore, appears blurred (See figure a). 

- For a person suffering from Hypermetropia, the near point is beyond 25cm (See fig. b). 

- To correct this defect, spectacles with convex lens of the required power are used. The convex lens 

converges the rays from a near object in such a way that they appear to come from the near point of 

the defective eye.  

- That is, the lens forms a virtual image of the object at the near point of the defective eye. The eye then 

forms a sharp image of the object on the retina (See figure C). 

Cataract: 

This is another defect of the eye generally occurring at old age. In a person suffering from cataract, the eye 

lens becomes cloudy leading to loss of vision. 

Cataract can be treated by surgically removing the eye lens and inserting in its place a new artificial lens.  

Persistence of Vision: 

- When the image of an object is formed on the retina, it is retained there for about (1/16)th of a 

second. This is called persistence of vision. 

It is thought that if still images of moving objects are flashed at a rate faster than 16 per second, then the eye 

perceives the object as moving 

 


