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WORLD

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.

 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.

  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
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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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Q. 2. 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. 3. 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. 4. 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. 5. 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. 

 Short Answer Type Questions (3 marks each)

Q. 1. 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. 2. 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.
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[1½]

Q. 3. 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. 4. 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]

 Long Answer Type Questions (5 marks each)

 Q. 1. 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]
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 Q. 2. 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]

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

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.
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 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.

 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. 

 Multiple Choice Questions (1 mark each)

Q. 1. 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. 2. 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. 3. 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
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 (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. 4. 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. 5. 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. 6. 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. 7. 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.
Q. 8. 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. 9. 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.

 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]
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[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]

 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. 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]

White light
from the sun

Refraction

Dispersion

C Total internal
reflection

of spectrum

D

Refraction

Red

Violet

Rainbow

Rain
drop

BSun

 [1]
Q. 4. 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. 5. 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]



HUMAN EYE AND COLOURFUL WORLD | 115

Q. 6. 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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 [1]

 (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. 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. 3. 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. 4. 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]
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 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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