Refraction Of Light

Exercise
Q. 1. Fill in the blanks and Explain the completed sentences.
a. Refractive index depends on the ............. of light.
b. The changein ............... of light rays while going from one medium to another
is called refraction.
Answer : (a) Refractive index depends on the velocity of light.
Explanation: The velocity of light is different in different medium. Speed of light is more
in rarer medium as compared to denser medium. The medium in which speed of light is

less, higher is the refractive index of that medium.

(b) The change in direction of light rays while going from one medium to another is
called refraction.

Explanation: When a ray of light passes from one medium to another it changes its
direction as speed of light is different in different medium. This phenomenon of light is
called refraction.

Q. 2. A. Prove the following statements.

If the angle of incidence and angle of emergence of a light ray falling on a glass
slab are i and e respectively, prove that, i = e.

Answer : i. Take a rectangular glass slab PQRS as shown in below figure.
ii. Draw an incident ray AO and a normal NN’. Measure the angle of incidence i.

iii. As light ray travels from air to glass i.e. rarer to denser medium it bends towards the
normal. So refracted ray OB bend towards normal.

iv. Again light ray passes from glass to air at surface SR so emergent ray BC bends
away from normal N1N1’. Measure the angle e.

v. We will find that angle of incidence i = angle of emergence e. We will also observed
that incident ray and emergent ray are parallel to each other since angle of incidence i =
angle of emergence e.



Q. 2. B. Prove the following statements.
A rainbow is the combined effect of the refraction, dispersion, and total internal
reflection of light.

Answer : Rainbow is a natural spectrum appearing in the sky after a rain shower. It is
formed due to combination of phenomenon like refraction, dispersion and total internal
reflection of light. Water droplets act like small prisms which refract and disperse the
incident sunlight. Then they reflect it internally and finally again refract it to form rainbow
in the sky.

Refraction

“'"h"L' h / . .
ehi Dhspersion
@ A_Tom the su B )

L Total internal
reflection
of spectrum

Rain |"l
drop

el
T‘Il- D‘ \

FRefraction

Foainbow

Q. 3. A. Mark the correct answer in the following questions.

What is the reason for the twinkling of stars?
A. Explosions occurring in stars from time to time



B. Absorption of light in the earth’s atmosphere
C. Motion of stars
D. Changing refractive index of the atmospheric gases

Answer : Stars are point source of light very far from us. Light rays from stars passes
through various layers of atmosphere whose refractive index goes on changing due to
mobility of air, temperature and various gases present in air. So light suffer refraction
when reaches to our eye and we see apparent position of star. Due to continuous
change in refractive index of air sometimes star appear to us as bright or dim which
appears to us as twinkling of star.
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Q. 3. B. Mark the correct answer in the following questions.

We can see the Sun even when it is little below the horizon because of
A. Reflection of light

B. Refraction of light
C. Dispersion of light
D. Absorption of light

Answer : During sunrise when sun is little below horizon the light rays move through
different refractive indices of air and get bends towards the normal undergoing
refraction so we see the apparent position of the sun S’. Thus even though the sun is
below the horizon we can see the sunrise.
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Q. 3. C. Mark the correct answer in the following questions.

If the refractive index of glass with respect to air is 3/2, what is the refractive
index of air with respect to glass?
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Answer : Since refractive index of medium 2 with respect to medium 1 = 1/refractive
index of medium 1 with respect to refractive index of medium 2. So if refractive index of

glass with respect to air is 3/2 so refractive index of air with respect to glass = .

N wir

Q. 4. A. Solve the following examples.

If the speed of light in a medium is 1.5 x 108 m/s, what is the absolute refractive
index of the medium?

Answer : Absolute refractive index of medium is with respect to air.



speed of lightin air

So absolute refractive index of medium p = Speed of lightin the medium

Speed of light in air = 3 x 108 m/s
Speed of light in the given medium = 1.5 x 108 m/s

3 x10°

Absolute refractive index of medium p = 1.5x 10°
Sopu=2
Q. 4. B. Solve the following examples.

If the absolute refractive indices of glass and water are 3/2 and 4/3 respectively,
what is the refractive index of glass with respect to water?

Answer : Refractive Index of glass = 3/2

Refractive index of water = 4/3

Refractive index of glass

So refractive index of glass with respect to water = refractive index of water

3/2
_4/3

=9/8

So refractive index of glass with respect to water = 9/8



