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Chapter Objectives
This chapter will help you to understand :
Ø Human eye : Structure; Working; Defects and their correction.
Ø  Prism and White light : Glass prism; Refraction of light through glass prism; Dispersion of light; Scattering of light and 

Tyndall effect.

TOPIC-1
Human Eye

 Quick Review
 v We see with our brain, not with our eyes. Our eyes 

function like a camera, capturing light and sending 
data back to the brain. 

 v We have two eyeballs in order to give us depth 
perception – comparing two images allows us to 
determine how far away an object is from us.

 v The cornea is the only tissue in the human body 
which doesn’t contain blood vessels.

 v The human eye only sees three colours- red, blue 
and green. All other colours are combination of 
these.

 v Some people are born with mismatched eye 
colours. This condition is known as heterochromia 
and is usually the result of a relative lack or excess 
of pigment in one eye. It is most often inherited but 
may also occur due to disease or injury.

 v Each of your eyes has a small blind spot in the back 
of the retina where the optic nerve attaches. You don’t notice the hole in your vision because your eyes work 
together to fill in each other’s blind spot.

 Know the Links
 ☞ https://www.studyrankers.com/2017/08/notes-of-ch-11-human-eye-and-colourful-class-10th.html
 ☞ http://www.dronstudy.com/book/human-eye-and-the-colourful-world-chapter-notes/
 ☞ http://www.smartlearning.in/new_stsquestion.php?QuestionID=84298&page=1

 Multiple Choice Questions (1 mark each)

Q. 1. When light rays enter the eye, most of the 
refraction occurs at the

 (a) crystalline lens.
 (b) outer surface of the cornea.
 (c) iris. 
 (d) pupil. [NCERT Exemp. Q. 12, Page 88]

 Ans. Correct option : (b)
  Explanation : Light rays reflecting from distant 

objects are focused on the retina after they passed 
through the cornea, aqueous humour, the lens, and 
finally the vitreous humour. Most of the refraction 
of light occurs when the difference in the refractive 
indices of abutting mediums is the greatest.
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TOPIC - 2
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TIPS… 
 Study the functions of all parts of human eye.
 Learn the structure of human eye with diagram.
 Study and understand the defects in human eye 
and their corrections too.

TRICKS… 
 Practice the diagram of human eye with proper 

labelling.
  Make flow chart to remember types of defects and 

their correction in human eye.
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  A list of Refractive Indices of Various Components 
of the Human Eye :

S. No. Medium Refractive Index

(i) Air 1.000

(ii) Cornea 1.376

(iii) Aqueous humour 1.336

(iv) Lens 1.42

(v) Vitreous humour 1.336

Q. 2. The human eye forms the image of an object at its
 (a) cornea.  (b) iris.
 (c) pupil.  (d) retina.
 [NCERT Ex. Q. 2, Page 198]
 Ans. Correct option : (d)
  Explanation : The human eye forms the image of 

an object at its retina.
Q. 3. The change in focal length of an eye lens is caused 

by the action of the
 (a) pupil.  (b) retina.
 (c) ciliary muscles.  (d) iris.
 [NCERT Ex. Q. 4, Page 198]
 Ans. Correct option : (c)
  Explanation : The relaxation or contraction of 

ciliary muscles changes the curvature of the eye 
lens. The change in curvature of the eye lens 
changes the focal length of the eyes. Hence, the 
change in focal length of an eye lens is caused by 
the action of ciliary muscles.

Q. 4. The focal length of the eye lens increases when 
eye muscles

 (a) are relaxed and lens becomes thinner.
 (b) contract and lens become thicker.
 (c) are relaxed and lens becomes thicker.
 (d) contract and lens become thinner.
 [NCERT Exemp. Q. 13, Page 88]
 Ans. Correct option : (a) 
  Explanation : The contraction and relaxation of 

ciliary muscles helps to alter the curvature of the 
lens. The ability of the eye to change the focus 
between objects at different distances by altering 
the curvature of the lens is called power of 
accommodation.

Q. 5. The least distance of distinct vision for a young 
adult with normal vision is about

 (a) 25 m.  (b) 2.5 cm. 
 (c) 25 cm.  (d) 2.5 m.
 [NCERT Ex. Q. 3, Page 198]
 Ans. Correct option : (c)
  Explanation : The least distance of distinct vision is 

the minimum distance of an object to see clear and 
distinct image. It is 25 cm for a young adult with 
normal visions.

Q. 6. A person cannot see distinctly objects kept beyond 
2 m. This defect can be corrected by using a lens 
of power

 (a) +0.5 D.  (b) –0.5 D.
 (c) +0.2 D.  (d) –0.2 D.
 [NCERT Exemp. Q. 1, Page 86]
 Ans. Ans. Correct option : (b)
  Explanation : This person is suffering from myopia 

and needs a concave lens. So, power of the lens 
would be in negative.

P = 
1
f

=
1
2

m = 0.5 D

Q. 7. A student sitting on the last bench can read the 
letters written on the blackboard but is not able to 
read the letters written in his text book. Which of 
the following statement is correct?

 (a) The near point of his eyes has receded away.
 (b) The near point of his eyes has come closer to him.
 (c) The far point of his eyes has come closer to him.
 (d) The far point of his eyes has receded away.
 [NCERT Exemp. Q. 2, Page 86]
 Ans. Correct option : (a)
  Explanation : In hypermetropia, the near point of 

eye moves away from 25 cm. 
  Due to this, the person needs to keep a book at 

more than 25 cm to read it properly.
Q. 8. Which of the following statement is correct?

 (a) A person with myopia can see distant objects 
clearly.

 (b) A person with hypermetropia can see nearby 
objects clearly.

 (c) A person with myopia can see nearby objects 
clearly.

 (d) A person with hypermetropia cannot see distant 
objects clearly. [NCERT Exemp. Q. 14, Page 88]

 Ans. Correct option : (c) 
  Explanation : This is the reason; myopia is also 

known as near sightedness. 
  Near-sightedness, or myopia, as it is medically 

termed, is a vision condition in which people can 
see close objects clearly, but objects farther away 
appear blurred. 

Q. 9. The human eye can focus objects at different 
distances by adjusting the focal length of the eye 
lens. This is due to

 (a) presbyopia. (b) accommodation.
 (c) near-sightedness. (d) far-sightedness.
 [NCERT Ex. Q. 1, Page 197]
 Ans. Correct option : (b)
  Explanation : Human eye can change the focal 

length of the eye lens to see the objects situated at 
various distances from the eye. This is possible due 
to the power of accommodation of the eye lens.

 Very Short Answer Type Questions (2 marks each)

Q. 1. What is the far point and near point of the human 
eye with normal vision? [NCERT Q. 3, Page 190]

 Ans. The near point of the eye is the minimum distance 
of the object from the eye, which can be seen 
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distinctly without strain. For a normal human eye, 
this distance is 25 cm. [1]

  The far point of the eye is the maximum distance 
to which the eye can see the objects clearly. The far 
point of the normal human eye is infinity. [1]

Q. 2. Why is a normal eye not able to see clearly the 
objects placed closer than 25 cm?

 [NCERT Ex. Q. 8, Page 198]
 Ans. This is because the ciliary muscles of eyes are 

unable to contract beyond a certain limit. [1]
  If the object is placed at a distance less than 25 

cm from the eye, then the object appears blurred 
because light rays coming from the object meet 
beyond the retina. [1]

Q. 3. A student has difficulty in reading the blackboard 
while sitting in the last row. What could be the 
defect the child is suffering from? How can it be 
corrected? [NCERT Q. 4, Page 190]

 Ans. The student has difficulty in reading the blackboard 
while sitting in the last row. It shows that he is 
unable to see distant objects clearly. [1]

  He is suffering from myopia. This defect can be 
corrected by using a concave lens. [1]

Q. 4. A person needs a lens of power –5.5 dioptres for 
correcting his distant vision. For correcting his 

near vision he needs a lens of power +1.5 dioptre. 
What is the focal length of the lens required for 
correcting 

 (i) distant vision, and 
 (ii) near vision [NCERT Ex. Q. 5, Page 198]
 Ans. Power of the lens for correcting  

distant vision, P1 = −5.5 D
  Power of the lens for correcting  

near vision, P2 = +1.5 D
 (i) Focal length for correcting distant vision, 
  f1 = 1/P1 = 1/(−5.5) m = −0.181 cm [1]
 (ii) Power of near vision is measured relative to the 

main part of the lens.
  So,
  focal length of required lens,

  
f =

 

1
P

  
f =

 

1
1 5.  

= 0.667 m

  Thus, focal length of near vision part will be,
  f2 = 1/P2 = 1/(+6.5) = +15.4 cm [1]
  Focal length of the lens required for correcting, 

distant vision is −0.181 m and, near vision is 0.667 m.

 Short Answer Type Questions (3 marks each)

Q. 1. What is meant by power of accommodation of the 
eye? [NCERT Q. 1, Page 190]

 Ans. When the ciliary muscles are relaxed, the eye lens 
becomes thin, the focal length increases and the 
distant objects are clearly visible to the eyes. To 
see the nearby objects clearly, the ciliary muscles 
contract making the eye lens thicker.  [1]

  Thus, the focal length of the eye lens decreases 
and the nearby objects become visible to the eyes. 
Hence, the human eye lens is able to adjust its focal 
length to view both distant and nearby objects on 
the retina. [1]

  This ability is called the power of accommodation 
of the eyes. [1]

Q. 2. What happens to the image distance in the eye 
when we increase the distance of an object from 
the eye? [NCERT Ex. Q. 9, Page 198]

 Ans. Since the size of eyes cannot increase or decrease, 
the image distance remains constant.  [1]

  When we increase the distance of an object from 
the eye, the image distance in the eye does not 
change. [1]

  The increase in the object distance is compensated 
by the change in the focal length of the eye lens. The 
focal length of the eyes changes in such a way that the 
image is always formed at the retina of the eye. [1]

Q. 3. How are we able to see nearby and also the distant 
objects clearly? [NCERT Exemp. Q. 17, Page 88]

 Ans. Human eyes have ability to adjust its focal length 
which is known as power of accommodation and 

we can see nearby and also the distant objects 
clearly. [1]

  Relaxation of muscles makes the lens thinner and 
its focal length increases to make us see the distant 
objects clearly. [1]

  And, contraction of ciliary muscles increases 
the curvature of the eye lens and makes the eye 
lens thicker. So, the focal length of the eye lens 
decreases. Because of that we see nearby objects 
clearly. [1]

Q. 4. The far point of a myopic person is 80 cm in front 
of the eye. What is the nature and power of the 
lens required to correct the problem?

 [NCERT Ex. Q. 6, Page 198]
 Ans. The person is suffering from an eye defect called 

myopia. In this defect, the image is formed in 
front of the retina. Hence, a concave lens is used to 
correct this defect of vision. [1]

  Object distance, u = infinity = ∞  
Image distance, v = −80 cm

  Focal length = f
  According to the lens formula,

  

1 1 1

1
80

1 1

1 1
80

v u f

f

f

−

− −

=

∞
=

= −

 [1]

  f = −80 cm = −0.8 m
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  We know that,
  Power,

  
P

P

=
1

 (in meters)

=
1
0.8

= 1.25 D

f

−
−

 [1]

  A concave lens of power −1.25 D is required by the 
person to correct the defect.

Q. 5. Draw ray diagrams each showing :

 (i) myopic eye and

 (ii) hypermetropic eye [NCERT Exemp. Q. 15, Page 88]

 Ans.

 (i) Myopic eye : It is caused by the elongation of 
eyeball which results in focusing of image in front 
of retina. Thus, the distant images are blurry but 
the nearby images are clear.

Retina

Image is formed
in front of retina

Light rays coming
form distance object

Eye lens

 [1½]

 (ii) Hypermetropic eye : In this case, the image of 
a nearby object is formed behind the retina. This 
means that light is focused too far back in the 
eye, causing things which are close up to appear 
blurred.

Retina

Image is
formed
in front
of retina

O
Object

25 cm

Eye lens

[1½]

Q. 6. A student sitting at the back of the classroom 
cannot read clearly the letters written on the 
blackboard. What advice will a doctor give to her? 
Draw ray diagram for the correction of this defect.

 [NCERT Exemp. Q. 16, Page 88]

 Ans. This student is unable to see far-off objects. So, this 
student is suffering from myopia which is caused 
by elongation of eyeball resulting in focusing of 
image in front of retina. Thus, the distant images 
are blurry but the nearby images are clear. [1]

  Doctor will prescribe a concave lens of suitable 
focal length. By wearing of concave lens, diverge 
the light rays to help the image to be focused on the 
retina. [1]

Q
O

Retina
Image is formed
on the retina

25 cm

f

Concave lens Eye lens

[1]
Q. 7. A person needs a lens of power –4.5 D for 

correction of her vision.
 (a) What kind of defect in vision is she suffering 

from?
 (b) What is the focal length of the corrective lens?
 (c) What is the nature of the corrective lens?
 [NCERT Exemp. Q. 18, Page 89]
 Ans. (a) The negative power of lens shows that the 

person must be suffering from myopia. [1]
  Given that,
  Power, P = −4.5 D
  As we know,
  P = 1/f
 	 ⟹	f = 1/P = 1/−4.5 = −0.222 m = −22.2 cm
  −22.2 cm is the focal length of the corrective lens [1]
 (b) Myopia is corrected using concave or divergent lens. 

Negative sign shows that it is a concave lens. [1]
Q. 8. A person with a myopic eye cannot see objects 

beyond 1.2 m distinctly. What should be the 
type of the corrective lens used to restore proper 
vision? [NCERT Q. 2, Page 190]

 Ans. The person is able to see nearby objects clearly, but 
the person is unable to see objects beyond 1.2 m. 
This happens because the image of an object beyond 
1.2 m is formed in front of the retina and not at the 
retina, as shown in the given figure. [1]

  To correct this defect of vision, he must use a 
concave lens. The concave lens will bring the image 
back to the retina as shown in the given figure. [1]

O

(a) Far point of a myopic eye  

O'

(b) Myopia eye

O

O' O

[1]
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 Long Answer Type Questions (5 marks each)

 Q. 1. (a) A student is unable to see clearly the words 
written on the blackboard placed at a distance of 
approximately 3 m from him. Name the defect of 
vision the boy is suffering from. State the possible 
causes of this defect and explain the method of 
correcting it.

 (b) Write the function of each of the following parts of 
human eye : 

 (i) Cornea  (ii) Iris 
 (iii) Crystalline lens (iv) Ciliary muscles
 [CBSE Board, Delhi Board, 2018]
 Ans.  (a) Myopia
  The defect of an eye in which it cannot see the 

distant objects clearly is called myopia. A person 
with myopia can see nearby objects clearly. Student 
cannot see words written on the board which is far 
from him (3 m).

Retina

Image

Image is
formed
in front of
the retina

Parallel rays from
distant object
(at infinity)

Retina

Image is
formed
the retina

F
Far point of

the eye

I

 [1]
  Myopia is caused due to :
 (i) High converging power of lens. Lens becomes 

thicker.
 (ii) Eyeball being too long. Elongation of the eye ball.
  Due to high converging of the eye lens the image 

is formed in front of the retina and a person cannot 
see clearly the distant objects. In another case, if 
the eyeball is too long than the retina is at larger 
distance from the eye lens. In this case also the 
image is formed in front of the retina even though 
the eye lens has corrected converging power. [1]

I

Retina

Image is
formed
in front of
the retinaConcave lens to

correct myopia

Virtual image
formed at F

Parallel rays from
distant object
(at infinity)

L

Rays are first
diverged by
concave lens

[½]

 (b) Functions of the following parts of human eye :
 (i) Cornea : The front part of the eye is called cornea. 

It is made up of a transparent substance. The light 
coming from objects enters the eye through cornea.

 (ii) Iris : This is a flat, coloured, ring-shaped membrane 
behind the cornea. Pupil is a hole in the middle of 
the iris. Iris controls the size of the pupil.

 (iii) Crystalline lens : Eye lens is a convex lens which 
focuses the image of the object on the retina.

 (iv) Ciliary muscles : They hold the eye lens and 
changes the thickness of eye lens while focusing. 
 [2½]

 Q. 2. (a) Write the function of each of the following parts 
of human eye :

 (i) Cornea.  (ii) iris. 
 (iii) crystalline lens.  (iv) ciliary muscles.
 (b) Millions of people of the developing countries 

of world are suffering from corneal blindness. 
These persons can be cured by replacing the 
defective cornea with the cornea of a donated eye. 
A charitable society of your city has organised 
a campaign in your neighbourhood in order to 
create awareness about this fact. If you are asked 
to participate in this mission how would you 
contribute in this noble cause?

 (i) State the objective of organising such campaigns.
 (ii) List two arguments which you would give to 

motivate the people to donate their eyes after 
death.

 (iii) List two values which are developed in the 
persons who actively participate and contribute 
in such programs.

 [CBSE Board, Delhi Region, 2016]
 Ans. (a) Refer Ans. 1(b).
 (b) (i) Objective of such campaigns is to make people 

aware of corneal blindness and make them realise 
their duties towards the society by taking pledge 
for eye donation. So, the objective statement will 
be, “Enlighten the life of Blinds.”

 (ii) The arguments are :
 (1) One pair of eyes can give eyesight to two corneal 

blind persons (each getting one eye) and make 
them see this beautiful world.

 (2) Our eyes can live even after our death. People 
belonging to all age groups, even people with medical 
conditions like cataract, diabetes and hypertension 
can donate their eyes.

 (iii) Values developed in persons who actively 
participate in such programmes :

 (1) Concern for others and social welfare.
 (2) Responsible behaviour and awareness [2½]
 Q. 3. (a) Write the functions of each of the following 

parts of the human eye :
 (i) Cornea (ii) Iris
 (iii) Crystalline (eye) lens (iv) Ciliary muscles
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 (v) Retina
 (b) A person is unable to see distinctly the objects 

closer than 1 m. Name the defect of vision he is 
suffering from. Draw ray diagrams to illustrate the 
cause of the defect and its correction by suitable 
lens. [CBSE Board, Foreign Scheme, 2017]

 Ans. (a) Functions of the following parts of human eye :
 (i) Cornea : The front part of the eye is called cornea. 

It is made up of a transparent substance. The light 
coming from objects enters the eye through cornea.

 (ii) Iris : This is a flat, coloured, ring-shaped membrane 
behind the cornea. Pupil is a hole in the middle of 
the iris. Iris controls the size of the pupil.

 (iii) Crystalline lens : Eye lens is a convex lens which 
focuses the image of the object on the retina.

 (iv) Ciliary muscles : They hold the eye lens and 
changes the thickness of eye lens while focusing.

 (v) Retina : The lining of the back of the eye containing 
two types of photoreceptor cells - Rods (sensitive 
to dim light, black and white) and Cones (sensitive 
to colour). This detects the light in the way a film 
would in a camera. [2½]

 (b) When a person cannot see objects closer than 1 
m from the eye, he is suffering from presbyopia. 
Presbyopia is a common defect of vision, which 
generally occurs at old age. A person suffering 
from this type of defect of vision cannot see nearby 
objects clearly and distinctively. A presbyopic 
eye has its near point greater than 25 cm and it 
gradually increases as the eye becomes older.

  Presbyopia is caused by the :
 1. gradual weakening of the ciliary muscles,
 2. reduction of flexibility in the eye lens. [1]
  Presbyopia can be corrected by using a convex lens 

of appropriate power. [1]
  Ray diagram showing presbyopia is as shown 

below :

N

(a) Near point of a Presbyopia eye

N

(b) Presbyopia eye

...

N N'

[½]
 Q. 4. Explain the structure and functioning of human 

eye. How are we able to see nearby as well as 
distant objects? [NCERT Exemp. Q. 25, Page 89]

 Ans.  Structure of human eye : The human eye has 
following main parts :

Retina

Blind spot

Optic nerve

Suspensory
ligaments

Pupil

Cornea

Iris

Eye
Lens

Aqueous humour

Ciliary
muscles

Vitreous humor

 [1]

 (i) Cornea : Human eye is spherical in shape. It has 
tough white coat which protects the interior of the 
eye. The front portion of this coat is transparent 
and is called cornea.

 (ii) Iris : This is a dark muscular structure behind the 
cornea. Unique colour of a person’s eye is because 
of colour of iris.

 (iii) Pupil : The small opening in the iris is called pupil. 
Iris controls the size of the pupil and thus controls 
the amount of light entering the eye. Light enters 
the eye through pupil.

 (iv) Lens : It is thicker at the middle and is made of 
transparent material. It focuses the light on the 
back of the eye; called retina.

 (v) Retina : The back of the eye is called retina. It 
works like a screen, on which image is formed.

 (vi) Rods and cones function as photo-receptors in 
the retina of the eye, turning visible light into 
neuronal signals, which are sent to the brain. This 
process is called transduction. These nerve cells are 
connected to optic nerve. [1½]

  Formation of Image in Eye : 
  Light rays enter the eye through pupil and pass 

through lens. Lens focuses light rays on retina. 
Real, inverted and smaller image is formed on 
retina. Optic nerve carries the message to the brain. 
The brain interprets the message and we get the 
sense of vision. [1]

  We are able to see nearby as well as distant objects due to 
the eye’s ability to adjust its focal length which is known 
as power of accommodation. Relaxation of muscles 
makes the lens thinner and its focal length increases to 
make us see the distant objects clearly. Contraction of 
ciliary muscles increases the curvature of the eye lens 
and makes the eye lens thicker. Consequently, the focal 
length of the eye lens decreases. This enables us to see 
nearby objects clearly. [1½]

 Q. 5. (a) A student suffering from myopia is not able 
to see distinctly the objects placed beyond 5 m. 
List two possible reasons due to which this defect 
of vision may have arisen. With the help of ray 
diagrams, explain. 
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 (i) why the student is unable to see distinctly the 
objects placed beyond 5 m from his eyes. 

 (ii) the type of the corrective lens used to restore 
proper vision and how this defect is corrected by 
the use of this lens. 

 (b) If, in this case, the numerical value of the focal 
length of the corrective lens is 5 m, find the power 
of the lens as per the new cartesian sign convention. 

 [CBSE Board, All India Region, 2017]
 Ans. (a) The possible reasons of myopia are :
 (i) excessive curvature of the eye lens
 (ii) elongation of the eyeball.
 1. A person suffering with myopia can see nearby 

objects clearly but cannot see distant objects clearly. 
Such person is said to have a myopic eye. Objects 
lying beyond a particular distance cannot be seen 
by a myopic eye. In such an eye, the far point is 
nearer than infinity. 

 2. A concave lens is used as a corrective lens to restore 
proper vision.

O

(a) Far point of a myopic eye

O'

(b) Myopia eye

O

O' O

 [2½]
 (b) when a person is suffering from myopia, a concave 

lens is used to cure the defect.
  Given that,
  distance of far point x = 2 m
  So, the focal length of the concave lens will be,  

f = −2 m

  Power of lens, P =
 

1
f

  
=

 

1
2( )-  

= −0.5 D

  So, the power of the lens is −0.5 D. [2½]
 Q. 6. When do we consider a person to be myopic or 

hypermetropic? Explain using diagrams how the 
defects associated with myopic and hypermetropic 
eye can be corrected?

 [NCERT Exemp. Q. 26, Page 89]
 Ans.  Myopia : When a person is unable to clearly see 

distant objects, he is considered a myopic person. 
Such a person is suffering from myopia. This 
happens when image is formed in front of the 
retina.

O'

Myopia eye

O

Image is
formed
on the
retina

  Correction of Myopia : 
  A person suffering from myopia needs to use a 

concave lens of suitable focal length. The concave 
lens diverges the rays coming from infinity. After 
refraction from the concave lens, the rays appear to 
be coming from the far point of this person’s eye. 
Due to this, a clear image of distant object is made 
on the retina of that person. That is how a myopic 
person is able to clearly see distant objects; with the 
help of suitable concave lens.

O' O

Concave lens

Image
formed
on the
retina

Object at infinity

Correction of maypia

 [2½]
  Hypermetropia : When a person is unable to 

clearly see a nearby object, he is considered a 
hypermetropic person. Such a person is suffering 
from hypermetropia. This happen when image is 
formed behind the retina.

N

Hypermetropic eye

...
Object

N

Image formed
beyond the
retina

  Correction of Hypermetropia : 
  A hypermetropic person needs to use a convex lens of 

suitable focal length. The convex lens converges the 
light rays coming from a nearby object. As a result, 
these light rays appear to be coming from the near 
point of this person’s eyes. Due to this, a clear image of 
nearby object is made on the retina of that person. That 
is how a hypermetropic person is able to clearly see 
nearby objects; with the help of suitable convex lens.

Correction of hypermetropia  
[2½]

 Q. 7. Make a diagram to show how hypermetropia is 
corrected. The near point of a hypermetropic eye 
is 1 m. What is the power of the lens required to 
correct this defect? Assume that the near point of 
the normal eye is 25 cm.

 [NCERT Ex. Q. 7, Page 198]
 Ans. A person suffering from hypermetropia can see distinct 

objects clearly but faces difficulty in seeing nearby 
objects clearly. It happens because the eye lens focuses 
the incoming divergent rays beyond the retina. This 
defect of vision is corrected by using a convex lens.
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  A convex lens of suitable power converges the 
incoming light in such a way that the image

  is formed on the retina, as shown in the following 
figure. [1]

N

(a) Image formation by
hypermetropia eye

..
Normal
near point

25 cm

Retina

O
N'

(b) Correction hypermetropia

Corrective
convex lens

Normal near point

Near point of
defective eye

 [1]
  The convex lens actually creates a virtual image of a 

nearby object at the near point of vision (N) of the 
person suffering from hypermetropia.

  The given person will be able to clearly see the 
object kept at 25 cm (near point of the normal eye), 

if the image of the object is formed at his near point, 
which is given as 1 m. [1]

  Given that,
   Object distance, u = −25 cm
     Image distance, v = −1 m = −100 cm 
   For focal length, f
  Using the lens formula,
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1
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1
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−

== 33.3 cm = 0.33 m

Power,  = 
1

 (in meters)
 = 

1
0.33 m

 = +P
f

33.0 D
 

 [1]
  A convex lens of power +3.0 D is required to correct 

the defect. [1]

TOPIC-2
Prism and White Light

 Quick Review
 v In the thirteenth century, Roger Bacon theorised 

that rainbows were produced by a similar process 
to the passage of light through glass or crystal.

 v In the seventeenth century, Isaac Newton 
discovered that prisms could disassemble and 
reassemble white light and described the 
phenomenon in his book ‘Optics’. He was the first 
to use the word spectrum in this sense in print in 
1671 in describing his experiments in optics. 

 v The refractive indices of liquids and glass can be 
determined by the refraction of light through the 
prism at minimum deviation.

 v The relation between refractive index and angle of 
minimum deviation is :

n

A D

A
 = 

sin +
2

sin
2









  Where, n = refractive index
       A = angle of prism
         D = angle of minimum deviation
 v The separation of visible light into its different colours is known as dispersion. Each colour is characteristic of 

a distinct wave frequency and different frequencies of light waves will bend varying amounts upon passage 
through a prism.

TRICKS… 
 Understand the basic concepts behind the Dispersion 

and Atmospheric refraction phenomenon.

TIPS… 
 Focus on important topics like the Atmospheric 
refraction, Scattering of light and their effects.



HUMAN EYE AND COLOURFUL WORLD | 173

 v Atmospheric refraction is zero at the zenith and increases towards the horizon.
 v Atmospheric refraction is responsible for mirages. This is because of sudden transition between cold and hot air. 

Hot air has a lower refractive index (since it is less dense) than cold air.
 v For example, the air is hotter next to the ground, the light bends upwards. These are called inferior mirages and 

it is very common in very hot areas, like deserts. Since the brain interprets the light as travelling in a straight line, 
an ‘inferior image’ of the sky appears, which is commonly mistaken for a puddle, since that would actually make 
sense to our brain.

 v The opposite situation, cold air below hot air, is quite uncommon (it’s the opposite of the usual arrangement in 
our atmosphere, cold air is denser therefore sinks to the bottom) unless you are at the poles. In this case, the light 
bends downwards and the phenomenon is called a superior mirage.

 v So, the inferior mirage is seen below the actual position of the object, and the superior mirage, above the actual 
position.

 v Tyndall effect, also called Willis–Tyndall scattering or Tyndall phenomenon.
 v It is scattering of a beam of light by a medium containing small suspended particles, for example, smoke or dust 

in a room, which makes visible a light beam entering a window. 
 v The effect is named for the ninteenth century British physicist John Tyndall, who first studied it extensively.
 v It is similar to Rayleigh scattering, in that the intensity of the scattered light depends on the fourth power of the 

frequency, so blue light is scattered much more strongly than red light.
 v A blue iris in an eye is due to Willis-Tyndall scattering in a translucent layer in the iris. The blue iris is an example 

of a structural colour, in contra-distinction to a pigment colour. 
 v The complete absence of pigment in eyes (albinism) causes the eye to appear red, due to the visibility of the red 

colour of the blood in capillaries through the iris.
 v Tyndall scattering occurs with particles that are roughly the size of the wavelength of light while Rayleigh 

scattering occurs with very small particles (<1 nm) such as O2 and N2 in the atmosphere. 

 Know the Links
 ☞ https://www.studyrankers.com/2017/08/notes-of-ch-11-human-eye-and-colourful-class-10th.html

 ☞ http://www.dronstudy.com/book/human-eye-and-the-colourful-world-chapter-notes/

 ☞ http://www.hko.gov.hk/m/article_e.htm?title=ele_00493

 Multiple Choice Questions (1 mark each)

Q. 1. Study the following ray diagram :

 

i r e

  In this diagram, the angle of incidence, the angle of 
emergence and the angle of deviation respectively 
have been represented by 

 (A) y, p and z  (B) x, q and z 

 (C) p, y and z  (D) p, z and y

 [CBSE Board, All India Region, 2017]

 Ans. Correct option : (c)

  Explanation : The angle between the incident ray 
and the normal is known as the angle of incidence, 
and the angle between the emergent ray and the 
normal is known as the angle of emergence. The 
emergent ray is bent at an angle with the direction 

of the incident ray. This angle is called the angle of 
deviation and the angle between the two inclined 
refracting surfaces of prism is known as angle of 
prism.

Q. 2. In the following ray diagram, the correctly marked 
angles are :
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 (a) ∠i and ∠e  (b) ∠A and ∠D

 (c) ∠i, ∠e and ∠D  (d) ∠r, ∠A and ∠D

 [CBSE Board, Foreign Scheme, 2016]

 Ans. Correct option : (b), (d)
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  Explanation : The angle between the incident ray 
and the normal is known as the angle of incidence, 
and the angle between the emergent ray and the 
normal is known as the angle of emergence. The 
emergent ray is bent at an angle with the direction 
of the incident ray. This angle is called the angle 
of deviation. The angle between the two inclined 
refracting surfaces of prism is known as angle of 
prism.
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  PE – Incident ray  ∠i – Angle of incidence
  EF – Refracted ray  ∠r – Angle of refraction
  FS – Emergent ray ∠e – Angle of emergence
	 	∠A – Angle of the prism ∠D – Angle of deviation
Q. 3. In the following ray diagram, the correctly marked 

angles are :

         

ib

A

r e
D

 (a) ∠A and ∠e  (b) ∠i, ∠A and ∠D
 (c) ∠A, ∠r and ∠e  (d) ∠A, ∠r and ∠D
 [CBSE Board, Delhi Region, 2017] 
 Ans. Correct option : (a)
  Explanation : The angle between the emergent 

ray and the normal is known as the angle of 
emergence. The emergent ray is bent at an angle 
with the direction of the incident ray. This angle is 
called the angle of deviation.

ib

A

r
e

D

N

N’
P

Q

M’

M

H

R

S

G

FE

  PE – Incident ray  ∠i – Angle of incidence
  EF – Refracted ray  ∠r – Angle of refraction
  FS – Emergent ray ∠e – Angle of emergence
	 	∠A – Angle of the prism ∠D – Angle of deviation

Q. 4. A prism ABC (with BC as base) is placed in different 
orientations. A narrow beam of white light is incident 
on the prism as shown in Figure. In which of the 
following cases, after dispersion, the third colour 
from the top corresponds to the colour of the sky?

 B C

A

 A

BC

 (i) (ii)

 

A

B

C

 

A

B

C

 (iii) (iv)
 (a) (i)   (b) (ii)
 (c) (iii)  (d) (iv)
 [NCERT Exemp. Q. 3, Page 86]
 Ans. Correct option : (b)
  Explanation : If prism is kept with base BC at 

bottom, then the emergent band of colour would 
show violet at the bottom. If prism is kept with base 
BC at top, then violet would be at top; followed by 
indigo and blue.

Q. 5. In an experiment to trace the path of a ray of light 
through a triangular glass prism, a student would 
observe that the emergent ray

 (a) is parallel to the incident ray.
 (b) is along the same direction of incident ray.
 (c) gets deviated and bends towards the thinner part 

of the prism.
 (d) gets deviated and bends towards the thicker part 

(base) of the prism.
 [CBSE Board, Foreign Scheme, 2016]
 Ans. Correct option : (d)
  Explanation : As ray emerges out of the prism, 

it moves from a denser to a rarer medium, and 
therefore, bends away from the normal. So, bends 
towards the thicker part (base) of the prism.

Q. 6. Study the following figure in which a student 
has marked the angle of incidence (∠i), angle of 
refraction (∠r), angle of emergence (∠e), angle of 
prism (∠A) and the angle of deviation (∠D). The 
correctly marked angles are :

ib

A

r
e

D
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 (a) ∠A and ∠i  (b) ∠A, ∠i and ∠r
 (c) ∠A, ∠i, ∠e and ∠D  (d) ∠A, ∠i, ∠r and ∠D
 [CBSE Board, Delhi Region, 2016]
 Ans. Correct option : (a)
  Explanation : The angle between the incident ray 

and the normal is known as the angle of incidence, 
and the angle between the emergent ray and the 
normal is known as the angle of emergence. The 
emergent ray is bent at an angle with the direction 
of the incident ray. This angle is called the angle of 
deviation.

Q. 7. In the following diagram, the correctly marked 
angles are :

ib

A

r

e
D

 (a) All 
 (b) Only ∠ i and ∠ A
 (c) ∠i, ∠ r and ∠ A 
 (d) ∠ i, ∠ A and ∠D
 [CBSE Board, Foreign Scheme, 2017]
 Ans. Correct option : (c)
  Explanation : The angle between the incident ray 

and the normal is known as the angle of incidence, 
and the angle between the emergent ray and the 
normal is known as the angle of emergence.

   The emergent ray is bent at an angle with the 
direction of the incident ray. This angle is called 
the angle of deviation. The angle between the two 
inclined refracting surfaces of prism is known as 
angle of prism.

Q. 8. Which of the following phenomena of light are 
involved in the formation of a rainbow?

 (a) Reflection, refraction and dispersion
 (b) Refraction, dispersion and total internal reflection
 (c) Refraction, dispersion and internal reflection
 (d) Dispersion, scattering and total internal reflection
 [NCERT Exemp. Q. 5, Page 87]
 Ans. Correct option : (c) 
  Explanation : Dispersion means white light getting 

segregated into its component colours. Refraction 
bends the incident light to an angle that is causes 
internal reflection and finally rainbow is formed.

Q. 9. Twinkling of stars is due to atmospheric
 (a) dispersion of light by water droplets
 (b) refraction of light by different layers of varying 

refractive indices
 (c) scattering of light by dust particles
 (d) internal reflection of light by clouds
 [NCERT Exemp. Q. 6, Page 87]
 Ans. Correct option : (b) 

  Explanation : Due to refraction of light by different 
layers of varying refractive indices, the apparent 
position of source of light keeps on changing. So 
that, stars appear to twinkle.

Q. 10. At noon the sun appears white as
 (a) light is least scattered.
 (b) all the colours of the white light are scattered 

away.
 (c) blue colour is scattered the most.
 (d) red colour is scattered the most.
 [NCERT Exemp. Q. 4, Page 87]
 Ans. Correct option : (a)
  Explanation : Sun is directly over the head and 

sunlight travel relatively shorter distance causing 
only little of the blue and violet colours to be 
scattered.

Q. 11. The clear sky appears blue because
 (a) blue light gets absorbed in the atmosphere
 (b) ultraviolet radiations are absorbed in the 

atmosphere
 (c) violet and blue lights get scattered more than 

lights of all other colours by the atmosphere
 (d) light of all other colours is scattered more than the 

violet and blue colour lights by the Atmosphere
 [NCERT Exemp. Q. 7, Page 87]
 Ans. Correct option : (c) 
  Explanation : A clear cloudless day-time sky is blue 

because molecules in the air scatter blue light from 
the sun more than they scatter red light. Rayleigh 
scattering is inversely proportional to the fourth 
power of wavelength, so that shorter wavelength 
violet and blue light will scatter more than the 
longer wavelengths (yellow and especially red 
light).

Q. 12. Which of the following statements is correct 
regarding the propagation of light of different 
colours of white light in air?

 (a) Red light moves fastest
 (b) Blue light moves faster than green light
 (c) All the colours of the white light move with the 

same speed
 (d) Yellow light moves with the mean speed as that of 

the red and the violet light
 [NCERT Exemp. Q. 8, Page 87]
 Ans. Correct option : (c) 
  Explanation : Speed of light is a constant value 

regardless of its colour.
Q. 13. The danger signals installed at the top of tall 

buildings are red in colour. These can be easily 
seen from a distance because among all other 
colours, the red light

 (a) is scattered the most by smoke or fog.
 (b) is scattered the least by smoke or fog.
 (c) is absorbed the most by smoke or fog.
 (d) moves fastest in air.
 [NCERT Exemp. Q. 9, Page 87]
 Ans. Correct option : (b) 
  Explanation : Red colour is scattered the minimum 

by smoke or fog due to its largest wavelength.



176 | OSWAAL NCERT SOLUTIONS – Textbook + Exemplar – SCIENCE : Class-X

Q. 14. Which of the following phenomena contributes 
significantly to the reddish appearance of the sun  
at sunrise or sunset?

 (a) Dispersion of light
 (b) Scattering of light
 (c) Total internal reflection of light
 (d) Reflection of light from the earth
 [NCERT Exemp. Q. 10, Page 88]
 Ans. Correct option : (b) 
  Explanation : Red colour scatters the least so that it 

travels the farthest. During sunset or sunrise, light 
has to travel a longer distance to reach us. Hence, 
only red light reaches to us and the sky appears 
reddish.

Q. 15. The bluish colour of water in deep sea is due to
 (a) the presence of algae and other plants found in 

water.
 (b) reflection of sky in water.
 (c) scattering of light.
 (d) absorption of light by the sea.
 [NCERT Exemp. Q. 11, Page 88]
 Ans. Correct option : (c)
  Explanation : The ocean looks blue because red, 

orange and yellow (long wavelength light) are 
absorbed more strongly by water than is blue (short 
wavelength light). So when white light enters the 
ocean, it is mostly the blue that gets returned.

 Very Short Answer Type Questions (2 marks each)

Q. 1. Why do stars twinkle?

 [NCERT Ex. Q. 10, Page 198]
 Ans. Stars emit their own light and they twinkle due to 

the atmospheric refraction of light. Stars are very far 
away from the earth. Hence, they are considered as 
point sources of light. When the light coming from 
stars enters the earth’s atmosphere, it gets refracted 
at different levels because of the variation in the air 
density at different levels of the atmosphere. [1]

  When the star light refracted by the atmosphere 
comes more towards us, it appears brighter than 
when it comes less towards us. Therefore, it 
appears as if the stars are twinkling at night. [1]

Q. 2. Explain why the planets do not twinkle.
 [NCERT Ex. Q. 11, Page 198]
 Ans. Planets do not emit light. However, they become 

visible due to reflection of light falling on them. 
They do not twinkle because they appear larger in 
size than the stars as they are relatively closer to 
earth. [1]

  Planets can be considered as a collection of a large 
number of point-size sources of light. The different 
parts of these planets produce either brighter or 
dimmer effect in such a way that the average of 

brighter and dimmer effect is zero. Hence, the 
twinkling effects of the planets are nullified and 
they do not twinkle. [1]

Q. 3. Why does the Sun appear reddish early in the 
morning? [NCERT Ex. Q. 12, Page 198]

 Ans. During sunrise, the light rays coming from the 
Sun have to travel a greater distance in the earth’s 
atmosphere before reaching our eyes. In this 
journey, the shorter wavelengths of lights are 
scattered out and only longer wavelengths are able 
to reach our eyes.  [1]

  Since blue colour has a shorter wavelength and 
red colour has a longer wavelength, the red colour 
is able to reach our eyes after the atmospheric 
scattering of light. Therefore, the Sun appears 
reddish early in the morning. [1]

Q. 4. Why does the sky appear dark instead of blue to 
an astronaut? [NCERT Ex. Q. 13, Page 198]

 Ans. The sky appears dark instead of blue to an astronaut 
because there is no atmosphere in the outer space 
that can scatter the sunlight. [1]

  As the sunlight is not scattered, no scattered light 
reaches the eyes of the astronauts and the sky 
appears black to them. [1]

 Short Answer Type Questions (3 marks each)

Q. 1. How will you use two identical prisms so that a 
narrow beam of white light incident on one prism 
emerges out of the second prism as white light? 
Draw the diagram.

 [NCERT Exemp. Q. 19, Page 89]
 Ans. When the second identical prism placed in an 

inverted position with respect to the first prism, the 
required condition is fulfilled. [1]

  When ray of white light enters the first prism, 
dispersion of light takes place. When lights of 
different colours pass through the second prism, 
they recombine to make a ray of white light. [1]

 

Dispersion

Recombination

White
lig

ht

White light

Glass prism (P )2

Glass prism (P )1

[1]
Q. 2. Draw a ray diagram showing the dispersion 

through a prism when a narrow beam of white 
light is incident on one of its refracting surfaces. 
Also, indicate the order of the colours of the spec-
trum obtained. [NCERT Exemp. Q. 20, Page 89]
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 Ans. Dispersion of light is the phenomenon of splitting 
of white light into its constituent colours. This 
happened due to the different colours of light waves 
have different speeds in any medium like glass. [1] 

  They have different bending amounts after refraction. 
Hence, they show up separately beside each other.

  Order of colours from bottom to top : Violet, 
Indigo, Blue, Green, Yellow, Orange and Red 
[VIBGYOR] [1]

Red

Orange

Yellow

Green

Blue

Indigo

Violet

Visible Light

Angular
dispersion

Screen

Deviation of
yellow light

 [1]
Q. 3. Describe an activity to show that the colours 

of white light splitted by a glass prism can be 
recombined to get white light by another identical 
glass prism. Also draw ray diagram to show the 
recombination of the spectrum of white light.

 [CBSE Board, All India Region, 2016]
 Ans. Recombination of spectrum colours means the 

combining together of seven colours of white 
light produced by a prism to give back the white 
light. This can be done by doing following 
experiment : [1]

  Experiment to show recombination of colours :
  Take two glass prisms P1 and P2 and place the 

second prism P2 upside down with respect to the 
first prism P1. Now, allow a beam of white light to 
fall on first prism P1. The first prism splits the white 
light into seven colours. When these colours fall on 
the inverted prism, it recombines all the colours 
into white light which is observed ultimately as a 
patch of white light on the screen.  [1]
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Q. 4. State the cause of dispersion of white light by a 

glass prism. How did Newton, using two identical 
glass prisms, show that white light is made of 
seven colours? Draw a ray diagram to show the 
path of a narrow beam of white light, through a 
combination of two identical prisms arranged 
together in inverted position with respect to each 
other, when it is allowed to fall obliquely on one 
of the faces of the first prism of the combination.

 [CBSE Board, All India Region, 2017]

 Ans. The cause of dispersion is the change in speed of 
light with wavelength. The light is made-up of 
different colours. Each colour travels at its own 
speed inside a prism. Due to this, different colours of 
light bend through different angles with respect to 
the incident ray, as they pass through a prism. The 
red light bends the least while the violet the most. 
Thus, the rays of each colour emerge along different 
paths and thus - become distinct. It is the band of 
distinct colours that we see in a spectrum. [1]

  Isaac Newton was the first to use a glass prism to 
obtain the spectrum of sunlight. He tried to split 
the colours of the spectrum of white light further 
by using another similar prism. This allowed all 
the colours of the spectrum to pass through the 
second prism. He found a beam of white light 
emerging from the other side of the second prism. 
This observation gave Newton the idea that the 
sunlight is made up of seven colours. [1]
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Q. 5. Why do we see a rainbow in the sky only after 

rainfall? [NCERT Exemp. Q. 22, Page 89]
 Ans. Rainbows happen when sunlight and rain 

combine in a very specific way. Raindrops present 
in atmosphere after rainfall serve as prism and 
caused by refraction, total internal reflection, and 
dispersion of light in water droplets resulting in a 
spectrum of light appearing in the sky. [1]

 (i) When sunlight strikes a falling drop of water it is 
refracted, changed in direction, by the surface of 
the water.

 (ii) The light continues into the drop and is reflected 
from the back of the drop to the front. When 
the beam hits the front, it is refracted again and 
emerges from the drop as the colour spectrum that 
we see in a rainbow.

 (iii) The water droplet acts like a prism to separate the 
white light into its different wave lengths.

  So that, rainbow takes the form of a multi-coloured 
circular arc and always appear in the section of sky 
directly opposite the sun. [1]
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Q. 6. With the help of a diagram, explain how 
atmospheric refraction is responsible for the 
advance sunrise and delayed sunset. How much 
time difference does it cause on the duration of 
day on the Earth?

 [CBSE Board, Foreign Scheme, 2017]
 Ans. The journey of light rays from the sun- initial 

journey is through vacuum and then through the 
atmosphere of the earth and then it is finally seen 
by us. In this case, vacuum will be a rare medium 
and the earth’s atmosphere with all its temperature 
changes, winds, different gases, will be a denser 
medium in comparison. [1]

  So, when the rays from the Sun hit the atmosphere 
they get refracted. During sunrise, when the sun 
is just below the horizon, our atmosphere causes 
the light rays to bend and we see the sun early. 
Similarly, after setting the Sun still appears in the 
sky due to the same refraction phenomenon, the 
apparent position of the sun is visible to us and not 
the actual position due to the same bending of light 
rays effect. [1]

  To sum up, due to refraction we see the sun rise 
about 2 minutes before it’s actually there and during 
sunset we see it for around 2 minutes more, even 
though it has already moved from that position. 
This entire sequence is a result of difference in the 
refractive index of atmosphere.

Observer

Apparent position

of the sun

Horizon

Earth

Atmosphere  [1½]
Q. 7. Is the position of a star as seen by us its true 

position? Justify your answer.
 [NCERT Exemp. Q. 21, Page 89]
 Ans. No, light of stars enters the earth’s atmosphere and 

undergoes refraction continuously before reaching 
the Earth. As we know, the density of atmospheric 
layers increases as we move from top to bottom. 
So the starlight undergoes refraction continuously 
before reaching the Earth. [1]

       

Star

Ray path

Refractive index

increasing

Apparent

star position

      [1]

  The atmospheric refraction takes place in under 
gradually changing refractive index. Since, the 
atmosphere bends starlight towards the normal, 
the apparent position of the star is slightly different 
from its actual position. Thus, star appears slightly 
higher (above) than its actual position. [1]

Q. 8. Explain in brief the reason for each of the 
following :

 (a) Advanced sunrise
 (b) Delayed sunset
 (c) Twinkling of stars
 [CBSE Board, Foreign Scheme, 2016]
 Ans. (a) Advanced sunrise : When the rays from the 

Sun hit the atmosphere, they get refracted. During 
sunrise, when the sun is just below the horizon, 
our atmosphere causes the light rays to bend and 
we see the sun early. [½]

 (b) Delayed sunset : Similarly, after setting the Sun 
still appears in the sky due to the same refraction 
phenomenon, the apparent position of the sun is 
visible to us and not the actual position due to the 
same bending of light rays effect. [½]

Observer

Apparent position

of the sun

Horizon

Earth

Atmosphere   [1]
 (c) Twinkling of stars : The light of stars enters the 

earth’s atmosphere and undergoes refraction 
continuously before reaching the earth. As we 
know, the density of atmospheric layers increases 
as we move from top to bottom. So, the starlight 
undergoes refraction continuously before reaching 
the earth. When we finally perceive this light from 
a star, it appears to be twinkling. This is because 
some of the light rays reach us directly and some 
bends away from and toward us. It happens so fast 
that it gives a twinkling effect. [½]

Star as it appears
form space

Refraction
of light as it
passes through
turbulent
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Star as it appears
at the surface

                  [½]
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Q. 9. Why is the colour of the clear sky blue?
 [NCERT Exemp. Q. 23, Page 89]
 Ans. It is caused by Rayleigh scattering of sunlight. The 

molecules in the air scatter blue light more than 
red light as blue light has shortest wavelength as 
compared to that of red light which has about 1.8 
times greater than blue light. [1]

  So, out of all the colours in the visible spectrum, 
blue colour scatters the most. Due to this, it is the 
blue colour which reaches our eyes. As a result, the 
colour of sky appears blue. [1]

blue sky

blue light removed by
additional scattering

While light
directly from
the sun

 [1]

Q. 10. What is the difference in colours of the Sun 
observed during sunrise/sunset and noon? Give 
explanation for each.

 [NCERT Exemp. Q. 24, Page 89]
 Ans. The sky appears reddish during sunrise/sunset but 

it appears white at noon. During noon, the sunlight 
has to travel less distance to reach us. Most of the 
colours reaching us get scattered. Due to this, Sky 
appears white at noon. [1]

  Colours near the red end of the spectrum scatter 
the least. During sunset, and sunrise, sunlight 
needs to travel more distance to reach us. Red 
colour is able to reach us because it is scattered the 
least. Hence, sky appears reddish during sunrise/ 
sunset. [1]

Sun nearly
overhead

Less blue
scattered

Blue scattered away
Sun appears reddish

Sun near
horizon

Observer

[1]

 Long Answer Type Questions (5 marks each)

Q. 1. Explain the refraction of light through a triangular 
glass prism using a labelled ray diagram. Hence 
define the angle of deviation.

 [NCERT Exemp. Q. 27, Page 89]

 Ans. The light ray PE enters from air to glass (rarer to 
denser medium) at surface AB and therefore, 
bends towards the normal. The refracted ray EF 
now exits from glass and enters air (from denser to 
rarer medium) and therefore, bends away from the 
normal. Extra-polation of incident and emergent 
ray gives the angle of deviation. [1]
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 (i)  ABC is prism with base BC.

 (ii)  PE is incident ray on surface AB. It makes ∠PEN 
with the normal NE. This angle is angle of 
incidence.

 (iii)  After entering the prism, the light ray bends 
towards normal. In this case, EF is refracted ray. 
∠N’EF is angle of refraction.

 (iv)  Once the refracted ray emerges from prism into 
air, it bends away from normal. In this figure, FS is 
emergent ray. ∠SFM is angle of emergence. [2]

  Angle of deviation : The angle between incident 
ray and emergent ray is called angle of deviation. 
Here, ∠SGH is angle of deviation or ∠D. [1]

Q. 2. (a) Draw a ray diagram to explain the term angle 
of deviation.

 (b) Why do the component colours of incident white 
light split into a spectrum while passing through 
a glass prism, explain.

 (c) Draw a labelled ray diagram to show the formation 
of a rainbow. [CBSE Board, Delhi Region, 2017]

 Ans. (a) Angle of deviation : The emergent rays bend at 
an angle to the direction of the incident ray and 
the angle between them is known as the angle of 
deviation.

  So, the angle between incident ray and emergent 
ray is called angle of deviation. Here, ∠DOE is 
angle of deviation or ∠D.
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 (b) The phenomenon of splitting of white light into its 

component colours on passing through a refractive 
medium is called dispersion of light.

  White light separates into its components when 
passed through a glass prism because of a 
phenomenon known as dispersion, which means 
that the speed of light through the glass varies 
slightly with wavelength.
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 [1]
 (c) Rainbows happen when sunlight and rain 

combine in a very specific way. Raindrops present 
in atmosphere after rainfall serve as prism and 
caused by refraction, total internal reflection, and 
dispersion of light in water droplets resulting in a 
spectrum of light appearing in the sky.

White light
from the sun

Refraction

Dispersion

C Total internal
reflection

of spectrum

D

Refraction

Red

Violet

Rainbow

Rain
drop

BSun

[2]
Q. 3. (a) What is dispersion of white light? State its 

cause.
 (b) “Rainbow is an example of dispersion of sunlight.” 

Justify this statement by explaining, with the 
help of a labelled diagram, the formation of a 
rainbow in the sky. List two essential conditions 
for observing a rainbow.

 [CBSE Board, Foreign Scheme, 2016]
 Ans. (a) The process by which a ray of light splits up 

into seven colours is known as dispersion of light. 
When white light incident on prism then prism 
disperse it into its seven-component color. The 

sequence of seven colours are Violet, Indigo, Blue, 
Green, Yellow, Orange and Red (VIBGYOR).

  Different colours bend at different angles with 
respect to incident ray as they pass through a 
prism. So, we can see the seven colours after 
dispersion of white light through glass prism. 
Isaac Newton first used glass prism to obtain the 
spectrum of sunlight.

Sun Light Red

Orange

Yellow

Green

Blue

Indigo

Violet

Glass prism  
[2½]

 (b) Formation of rainbow : Rainbows happen when 
sunlight and rain combine in a very specific way. 
Raindrops present in atmosphere after rainfall 
serve as prism and caused by refraction, total 
internal reflection and dispersion of light in water 
droplets resulting in a spectrum of light appearing 
in the sky.

  Conditions : Conditions necessary to observe a 
rainbow : 

 1. The Sun should be behind the observer. 
 2. The sun comes out after a rainfall.
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 [2½]
Q. 4. Explain the phenomenon of dispersion of white 

light through a glass prism, using suitable ray 
diagram. [NCERT Exemp. Q. 29, Page 89]

 Ans. Refer Ans. 3.
Q. 5. What is atmospheric refraction? Use this 

phenomenon to explain the following natural 
events :

 (a) Twinkling of stars.
 (b) Advance sunrise and delayed sunset
  Draw diagram to illustrate your answers.
 [CBSE Board, All India Region, 2016]
 Ans. Refer Ans. 8. of Short Answer Type Questions.
Q. 6. How does refraction take place in the atmosphere? 

Why do stars twinkle but not the planets?
 [NCERT Exemp. Q. 30, Page 89]
 Ans. Refer Ans. 5.
Q. 7. (a) Why do stars twinkle? Explain.

 (b) Why does the sun appear reddish early in the 
morning? Will this phenomenon be observed by 
an astronaut on the Moon? Give reason to justify 
your answer. [CBSE Board, Delhi Region, 2018]

 Ans. (a) Refer Ans. 8(c) of Short Answer Type Questions.
 (b) Refer Ans. 10. of Short Answer Type Questions.
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Q. 8. How can we explain the reddish appearance of 
sun at sunrise or sunset? Why does it not appear 
red at noon? [NCERT Exemp. Q. 28, Page 89]

 Ans. The reddish appearance of the sun at sunrise or 
sunset is due to scattering of light by the molecules 
of air and other fine particles in the atmosphere 
have size smaller than the wavelength of visible 
light from the sun near the horizon. [1]

  It passes through thicker layers of air and larger 
distance in the Earth's atmosphere before reaching 
our eyes and colours near the red end of the 
spectrum scatter the least. This happens because of 
short wavelength of reddish colours. [1]

  During sunset and sunrise, sunlight needs to travel 
more distance to reach us. Red colour is able to 
reach us because it is scattered the least. Hence, sky 
appears reddish during sunrise/sunset. [1]

  The sky appears reddish during sunrise/sunset but 
it appears white at noon. During noon, the sunlight 
has to travel less distance to reach us. Most of the 
colours reaching us get scattered. Due to this, sky 
appears white at noon. [1]

Sun nearly
overhead

Less blue
scattered

Blue scattered away
Sun appears reddish

Sun near
horizon

Observer

[1]

 Some Commonly Made Errors
 Ø Students confuse to differentiate the difference between Defects in Human Eye.
 Ø Students do not study the correction method of Defective Eye.
 Ø Do not ignore to study all angles in refraction of white light through prism.
 Ø Generally, students get confused with the term ‘dispersion’ and ‘scattering’ of white light.
 Ø Try to explain you answer by making suitable diagram.

 EXPERT ADVICE
☞ Try to understand the concept of all types of eye defects.
☞ Use flow charts to explain – working of Human Eye, Refraction through Glass Prism, etc.
☞ Draw suitable diagram to explain any phenomenon of Refraction, Dispersion or Scattering of Light.
☞ Focus on important topic like- Applications of scattering, Tyndall effect, Newton’s experiment, etc.
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