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TOPIC § -
Refraction of Light at Plane Surfuces

The change in direction of light when it passes from one ie. . : f_’ r>Li
medium to another obliquely is called rel‘racunn of light. : [nc:dent ray
It has been found that - y . . : :‘ . :
Denser .
(i) When a ray of hgﬁtm\rels from a rarer r medium toa : ‘
denser medmmé 1t b s towards the nunnal . | ,?,‘--:_____ :
5 X rer
e % “pLr< Li : vy
‘ In - *(iii) The ray of light-which is incident normélly on the .
\{I ' ' surface sepdrating the two media, passes undeviated.
" Rarer’
; A - . ie. . Zi=Lr=0° '
Densaf. . . _ i 1 A lrmiu'gnl ray
Fiefrac!ad ray * 80° Rarer
Denser
(ii) When a ray of llght travels from a denser medium to %
rarer medmm, it hends away from the normal. Refracted ray
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Causes of Refraction
The speed of light is different in different media. It is lesser
in denser medium and greater in rarer medium. So, when
" light enters a denser medium, its speed reduces and it
bends towards the normal and when it enters rarer
medium, its speed increases and it bends away from the
normal.
Refracted Beam has Change in Speed (v), Direction and
Wavelength (1), While its Frequency (v) Remains
Constant
— » When a ray of light passes through a rarer to a denser
medium, the.speed of-light (c) decreases, while if it
passes from a denser to a rarer medium, the speed of the
light increases. s e dtis
» Due to change in speed of light is passing from one
" medium to another, the direction of ray of light changes
except for Zi=0.
» The frequency of light depends on the source of light, so
it does not change on refraction.

» Due to refraction of light, the wavelength also changes,
because its frequency remains unchanged.

* The relation between speed of light (¢), frequency (/)
and wavelength (A) is given by

c=fA

Value of speed of light in air/vacuum = 3x 10® m/s
Value of speed of light in water = 2.25x 10® m/s
Value of speed of light in glass = 2.00x 10® m/s

Laws of Refraction
(i) First law The incident ray, the refracted ray and the
normal at the point of incidence, all lie in the same
plane,

(ii) Second law The ratio of sine of angle of incidence
to the sine of angle of refraction is constant for a
given pair of media. This constant is known as
refractive index of the second medium w.r.t. first

. : ni
medium. It is expressed as |1, =s'l_n:_ = constant
r

This is also known as Snell’s law.
Relation between Refractive Index and
Velocity of Light

The refractive index of the medium is the ratio of the

velocity of light in vacuum (or air) to the velocity of light
in that medium,
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. r_ﬂl_mre, A =wavelength of the light in air
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_ Velocity of light in yagigim- (¢) .~
J Velocity of lightlﬁ;’gﬁtﬁuﬁﬂ{rj_ T
Relation bétween Refradtjve

ive/index'and - .

Wavelength i
_ Speed of light in air (c) _Sf
Speed of light in medium (v) A
= p= }i = A= ?i
A Tl .
1 |
or Ac—prpec—
B R

-

and  p=refractive index of medium. .
Principle of Reversibility of Light
This principle states that, the path of light ray is reversible.

For light ray moving from rarer medium 1 to denser
medium 2, incidence angle is i and angle of refraction is r.

According to Snell’s law,
sin § :
1R2= —i - (1)
sin r

Suppose a plane mirror is placed perpendicular to the path of
ray OB. This reverses the ray along its own path in this case,
angle of incidence is  and angle of refraction is .

N
¥

Rarer medium 1
Denser medium 2

1
1
]
]
]
i
]
]
[
|
]
]
[
i
i
]
[

Plane mirror
N

According to Snell’s law,
sinr

sl =—— (i)
) -~ sini
On multiplying Eqs. (i) and (ii), we get
sini sinr
(Ha X gy =——Xx—=1
siny  sini
1
|fo=—
2l

This is known as reversibility‘princlpl:e. -
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Refraction of Light Through a an?
by T ; Ugemat,l o
Glass Slab hant ity e r
When a light ray enters in a glass slab, then the emergent A
ray is parallel to the incident ray but it is shifted sideward fr \E /B E/F @
slightly. In this case, refraction takes place twice, first i A !
when ray of light enters glass slab from air and second ”A1 T rrTrrTRTTTTTIITTTTITTTIITTT P
when ray of light exits from glass slab to air. pat
Ay i’: -
% H A“_ i’: i
A2 _ 51
Refraction of Light Through
el L a Prism
(denaer) Prism is a transparent refracting medium bound by two
plane surfaces, inclined to each other at certain angle
. (60° or 45°) as shown in the adjacent figure.

It has two triangular bases and three rectangular lateral
surfaces. The angle between two lateral surfaces is called

angle of prism (4).

Refracting

So, the ray emerges parallel to incident ray but shifted

sideward slightly.

where, i=Angle'of incidence, r = Angle of refraction and
"e= Angle of emergence.

Lateral Displacement
The perpendicular separation between the incident ray and
the emergent ray is called lateral displacement. The lateral
displacement depends on
(i) the thickness of the glass block.
(ii) the angle of incidence.
- (iii) the refractive index of glass.

Multiple Images in Thick Glass
Plate/Mirror

If a pin A is placed in front of a thick plane glass
plate/thick mirror and is viewed obliquely, a number of
images are seen. Out of all these images, the second image
A, is the brightest while others are of diminishing : where, PQ = Incident ray,

brightness. OR = Refracted ray

Sectional view of a prism
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RS = Emergent ray, £4= Angle of prism

/i, = Angle of incidence, Zr;, /r; = Angles of refraction

Ze= Angle of emergence
ad £8= Angle of deviation,

e When a ray of ight passes through a prism, it bends towards the
thicker part of the prism.

Angle of Deviation (5)
ftis the angle by which the emergent ray (produced

packward ) makes with the incident ray (produced
forward ). It depends upon the angle of prism.

pifferent Relations of Angle in the Prism
The different relations of angle in the prism are as follows
MHo=(+e)—(n +n)
(ii) i+e=A+3
(iii) 5y +7 =4
where, i = Angle of incidence,
e= Angle of emergence,
& = Angle of deviation,
A = Angle of prism and
n, r = Angles of refraction.
The relation between angle of incidence and angle of

deviation can be represented through the graph as given
below.

Angle of deviation (5)
-

Oﬁ.ngmd incidence () —-
- Angle of Minimum Deviation .
In the position of minimum deviation, the refracted ray
inside the prism travels parallel to its base, if the prism is
equilateral,
Thus, the position of minimum deviation is

8=8 . =€ i
Then, the equation is i+e=4+8

8oan=2i-4]
Relation between deviation angle (8) and refractive index

of prism material (i)

- [
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Simple Applications

Real and Apparent Depth of

Objects in Water

According to the situation shown in the figure,
AN

Alr
(Rarer medium)
Per= A 0
= 'j,.""'Water
Real = =/ 1(Denser medium)
depth = L Refractive

““= index p

/Rf.:ﬁ‘actifg indcxp=%=ARﬂdei:;m

Shift (OF) =Real depth — Apparent depth

—~ Shift = Real depth x[l ~ l)
. , u

Apparent Bending of a Stick
Under Water

Consider a straight stick 4BO, which is placed obliquely in
water. The portion of the stick OB under water appears to -
be shortened and raised up as LB. This is due to refraction
of light passing from water to air.

The rays of light coming from tip O of the stick when
passing from water to air, bend away from the nonna! and

“-. appear to be coming from a point L, which is the wtua!
image of the point O. It is true for every point of the stick
inside the water.
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1 Mark Questions
1. When a ray of light travels normal to the given

surface, then the angle of refractionis  (ICSE SQP 2023)
(a) 180° (b) 90°
(c) 0° (d) 45°

2, While entering from medium A4 to medium B if light

slows down, then. (ICSE SQP 2023)
(a) Li<zr (b) Li=Zr ’
(c) Zi>2zr (d) Ziszr

3. The ratio of velocities of light of wavelength 400 nm

and 800 nm in a vacuum is (ICSE 2022 Sem-1)
(@)1:1 (b)1:2
(c)2:1 (dy 1:3
4, The refractive index of a diamond is 2.4. It means that,
(ICSE 2022 Sem-l)
(2) the spéed of light in vacuum is equal fo IIE times the
speed of light in diamond '
(b) the speed of light in diamond is 2.4 times the speed of
light in vacuum
(c) the speed of light in vacuum is 2.4 times the speed of
light in diamond

(d) the wavelength of light in diamond is 2.4 times the
wavelength of light in vacuum

5 A ray of light IM is inc

! ident on a glass slab ABCD as
shown in the figure. The emergent ray for this incident
ray is (ICSE 2022 Sem.1)

(a) NO
(c) NP

PRODIGY PRIVATE TUITIONS

6.

10.

11.

Choose the correct statement with respect to refractio,
of light. (ICSE SQP 2022 Snm.jl

(a) The frequency always changes when light enters
from one optical medium to another.

(b) Absorption of light when it strikes the surface of 3
medium is refraction.

(c) Speed of light changes when it_enters fmn'_l one
optical medium to another of different optical
density.

(d) Speed of light does not change when it enters from ope
optical medium to another of different optical density,

When a light ray enters from a denser medium to a
rarer medium (ICSE SQP 2022 Sem.|
(a) The light ray bends towards the normal.

(b) Angle of incidence is less than angle of refraction.
(c) Speed of light decreases.

(d) Speed of light remains unchanged.

In the diagram shown below (ICSE SQP 2021)

(a) B is incident ray and C is refracted ray.
(b) A is incident ray and B is refracted ray.
(¢) Cis incident ray and B is refracted ray.
(d) 4 is incident ray and C is refracted ray.

Name one factor that affects the |

of light as it passes through a re ateral displacement

ctangular glass slab.
(ICSE 2015)

How does the speed of light in

increasing the way elength of | glass change on

ight? (1CSE 2007)
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2 Marks Questions

12. A pond appears to be 2.7 m deep. If the refractive

.4
index of water is —, find the actual depth of the Eond,
3 (ICSE 2020)

13. Complete the path of the monochromatic light ray AB
incident on the surface PQ of the equilateral glass
prism POR till it emerges out of the prism due to
refraction. (ICSE 2020)

Q 5]

14. A ray of light falls normally on a rectangular glass
slab. Draw a ray diagram showing the path of the ray
till it emerges out of the slab. (ICSE 2020)

15. (i) What is the relation between the refractive index
of water with respect to air (, p,, ) and the
refractive index of air with respect to water
(whtg)?

(ii) If the refractive index of water with respect to air

(Yl g Calculate the refractivé index of air

with respect to water (,,1, ). (ICSE 2019)
16. (i) Why is the ratio of the velocities of light of
wavelengths 4000 A and 8000 A in vacuum 1:17?
(ii) Which of the above wavelengths has a higher
frequency? (ICSE 2018)
17. How is the refractive index of a material related to
(i) real and apparent depth?
(ii) velocity of light in vacuum or air and the velocity
of light in a given medium? (ICSE 2017, 11)

18. Draw a ray diagram to show the refraction of a
monochromatic ray through a prism when it suffers
minimum deviation. (ICSE 2017)

19, Calculate the refractive index of a liquid with respect
to air applying Snell’s law (use geometric

construction).
Alr
L,;aun/
Ligquld
/ﬁ e
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20. When a ray of light passes from air to glass, for what

angle of incidence, the ray will not be deviated.
(ICSE SQP 2017)

21. Draw a ray diagram to illustrate how a ray of light
incident obliquely on one face of a rectangular glass
slab of uniform thickness emerges. (ICSE 5QP 2017)

22. A coin at the bottom of a trough containing water to a
depth of 15 em appears to be 3.75 cm raised above
from the bottom. Calculate the refractive index of

waler, [ICSE SQP 2017)
< [ dea

i
|
You can find the value of refractive Index (u) with the :
{

help of folllowing formula, s = Ej%
pparent dep

23. State the dependence of angle of deviation
(1) on the refractive index of the matenial of the
prism.
(ii) on the wavelength of light. (ICSE 2016)

24. The speed of light in glass is 2x 10° km/s. What is the
refractive index of glass? (ICSE 2015)

25, Draw the diagram given below and clearly show the
path taken by the emergent ray. (ICSE 2014)

45°

26. (i) A ray of light passes from water to air. How does

speed of light change?
(ii) Which colour of light travels fastest in any
medium except air? (ICSE 2014)

27. Light passes through a rectangular glass slab and
through a triangular glass prism. In what way, does the
direction of the two emergent beams differ and why?

(ICSE 2014)

28. A ray of light is moving from a rarer medium to a
denser medium and strikes a plane mirror placed at
90° to the direction of the ray as shown in the
diagram.

Rarar medium
Dansar medium

———
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i the diagram and mark arrows to show the
9 _E:iiruf the mﬁf light after it is reflected from the
. mirror. :
(ii) Name the principle you have used to mark the
- arrow to show the direction of the ray. (ICSE 2013)

29, (i) The refractive index of glass with respect to air is
1.5. What is the value of the refractive index of air
with respect to glass?

(ii) A ray of light is incident as a normal ray on the
surface of separation of two different mediums.
What is the value of the angle of incidence in this
case? (ICSE 2013)

30. A ray of light incident at an angle of incidence i passes
through an equilateral glass prism such that the
refracted ray inside the prism is parallel to its base and
emerges from the prism at an angle of emergence e.

* (i)"How is the angle of emergence erelated to the
~ angle of incidence ?
- (i) What can you say about the value of the angle of °
deviation in such a situation? (ICSE 2012)

31. (1) Define the term refractive index of a medium in
terms of velocity of light. '

. (ii)-A ray of light moves from a rarer medium to a -
denser medium as shown in the diagram
alongside. Write down the number of the ray
which represents the partially reflected ray.

(ICSE 2012)

32, A ray of monochromatic light enters in a liquid from
air as shown in the diagram given below.

PRODIGY PRIVATE TUITIONS
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(i) Copy the diagram and show in th_e diagram_the
path of the ray of light after it.stnkf:s the mirror
and re-enters the medium of air.

(i) Mark in your diagram, the two angles on the
surface of separation, when the ray of light moves
out from the liquid to air. (ICSE 2017

33, In the given diagram, PQ is a ray of light incident on a

rectangular glass block.
P

)

(i) Copy the diagram and complete the path of the ray
of light through the glass block. In your diagram,
mark the angle of incidence by leiter 7 and the
angle of emergence by the letter e.

(ii). How are the angles i and e related to each other?

: . _ (ICSE 2011)
34, The refractive index of diamond is 2.42, What is

meant by this statement? (ICSE 2010)

35, (i) What is meant by refraction of light?
- (i) What is the cause of refraction of light? (IcsE 2010)

36, A ray of light strikes the surface of a rectangular glass -
block such that the angle of incidence is (i) 0° and (ii)
42°, Sketch a diagram to show the approximate path
taken by the ray in.each case as it passes through the

. 8lass block and emerges, : (ICSE 2009)

37. (i) A monochromatic beam of light of wavelength A
, passes from air into a glass block. Write an
expression to show the relation between the speed
of light in air and the speed of light in glass.
(i) As the ray of light passes from air to glass, state
' how the wavelength of light changes. Does it
' increase, decrease or remain constant? ' (ICSE 2008)
38, The velocity of light in diamond is 121000 km/s, What

is its refractive index? (Take, velocity of light in air is
3x10% m/s) " (ICSE 2003)

3.Murks Questions

39, The diagram (not drawn to the scale) below shows the
graphmal! relation between angle of deviation and
angle of incidence, when light passes through a

triangular prism of angle 62° of a certain glass
material.

Q DILAWAR SIR - 7039537110



4

+ Angle of deviation {5)

] L .

T

0.0 48 3 % ncamm

(i) State the angle of n_:inimum deviation of this prism
and the corresponding angle of incidence.

(ii) Calculate the value of X.

(ICSE SQP 2023)
40. A diver in water looks obliquely at an object 4B in air.
A
e PR
Water B c D
'@' Eye of the diver

(i) Does the object appear taller, shorter or of the
same size to the diver?

(i) Show the path of two rays AC and AD starting
from the tip of the object as it travels towards the
diver in water and hence obtain the image of the
object. (ICSE 2020)

41. How does the angle of deviation formed by a prism
change with the increase in the angle of incidence?

Draw a graph showing the variation in the angle of
deviation with the angle of incidence at a prism
surface. (ICSE 2019)

42. What is understood by lateral displacement? State two
factors on which it depends. (ICSE 2018)

43, (i) Write a relationship between angle of incidence
and angle of refraction for a given pair of media.
(ii) When a ray of light enters from one medium to
another having different optical densities it bends.
Why does this phenomenon occur?
(ifi) Write one condition, where ray of light does not
bend when entering in a medium of different

optical density. (ICSE 2016)
44, (i) Can the absolute refractive index of a medium be
less than one?

(if) A coin placed at the bottom of a beaker appears to
be raised by 4.0 cm. If the refractive index of
water is 4/3, then find the depth of the water in the
beaker, (ICSE 2013)
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45. (i) State the laws of refraction of light.

(i) Write a relation between the angle of incidence (i),
angle of emergence (e), angle of prism (4) a.nd
angle of deviation () for a ray of light passing
through an equilateral prism. (ICSE 2011)

46. A stick partly immersed in water appears to be bent.
Draw a ray diagram to show the bending of the stick
when placed in water and viewed obliquely from
above. (ICSE 2010)

47. A ray of monochromatic light is incident from airon a
glass slab.

(i) Draw a labelled ray diagram showing the change

in the path of the ray till it emerges from the glass
slab. .

(ii) Name the two rays that are parallel to each other.
(iii) Mark the lateral displacement in your diagram.
(ICSE 2010)

48. How does the value of angle of deviation produced by
~ aprism change with an increase in the

(i) value of angle of incidence
(ii) wavelength of incident light? (ICSE 2009)

49, A prism deviates a monochromatic ray of light through

an angle &, where the angle of incidence at the surface
of the prism is i.

(i) Draw a graph showing the variation of & with i. On
your graph, show the angle of minimum deviation.
(ii) What is the relation between the angle of

incidence and the angle of emergence when the
ray suffers minimum deviation. (ICSE 2002)

4 Marks Questions

50. 0
: 1
15N
Rectangular

\, Glass block

The above diagram shows that an observer sees the
image of an object O at I,

(i) Name and define the phenomenon responsible for
seeing the image at a different position.
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(ii) State the effect on X when (ICSE SQP :‘znj-'i]

(a) Yincreases  (b) Y decreases
n puts a pencil into a glass container havin
51 gz:;nispmpn!;cd to see tlu=E pencil in a different state.
(i) What change is observed in the appearance of the
~ pencil? l M
(if) Name the phenomenon responsible for the
change. : o
(iii) Draw a ray diagram showing how the eye sees
the pencil. (ICSE 2015)
52. The diagram given below shows a ray of light
incident on an equilateral glass prism placed in
~ minimum deviation position.

g water

- (i) Copy the diagram and complete it to show the |
path of the refracted ray and the emergent ray.
(ii) How are angle of incidence and angle of
emergence related to each other in this position of
the prism? : {ICSE 2008)
53. (i) With the help of a well-labelled diagram, show

that the depth of an object such as a coin
In water is less than its real depth.

(ii) How is the refractive index of water related to the
real depth and the apparent depth of a column of
water? (ICSE 2007)

54y (i) State Snell's lews. .1 .. <Al S

(ii) Calcul_ate the velocity of light in a glass block of
mﬁ*acn:e index 1.5. (Take, velocity of light in air
=3x10° m/s) (ICSE 2007, 04)
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55, (i) What is meant by refraction? |
(ii) Express the refractive index pt o'f a medium
(a) in terms of the velocity of l.lght. e
(b) in terms of the angle of i.ncldenue i in air and
the angle of refraction »in a der:ar n:ed:ul:n_
i m one medium to other
e Dﬂ:gh::f:flirﬁchﬁgﬂ of direction. What cap

.. medium witho > of :
be said about the refractive indices of these media
{ICSE 2005

(angle i is not zero)? .

' pears raised by 7.0 mm, when

A ustaﬁe stamp ap T
2 plal:::ad under a rectangular glass block of refractive

i 5. Find the thickness of the glass block.
index 1.5. Find the : ~ W

Structured Questions (10 Marks)

57. A monochromatic point source of light O is seen
through a rectangular glass block ABCD. Paths of two
rays, in and outside the block, are shown in the figure

alongside.

. A N B
A e

(i) Does the source at point O appear to be nearer or

farther with respect to the surface 4B? (2)

(ii) How does the shift depend on the thickness (AD or
BC) of the block? {2)

(iii) Justify your answer with the help of an appropriate

ray diagram as shown in part (if). {3)

(iv) For the same rectangular glass block, which colour
o ﬁ'c-m the visible spectra will produce the maximum
.sluft? (¥CSE 2003) (3)
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TOPIC 2

— "

Total Internal Reflection

Tmn.smissinn of Light from g Denser
Medium (Glass) to a Rarer Medium (Air)

When a ray of light travelling in a denser medi

falls on the surface separating it from the ra:er::l:u:liigulzfs}
(air), it is partly reflected back into the denger medium and
partly refracted in the rarer medium, The refracted ray
bends away frnm the normal on the surface at the point of
incidence satisfying the laws of refraction,

The following cases arises

Case L When the angle of incidence is less than eritical
angle, (i< ip)

W

Case2 'When the angle of incidence is gquai fo eritical
angle, (i=ic) 1

Case 3 When the angle of incidence is greater than
critical angle, (i> i¢) -

PRODIGY PRIVATE TUITIONS
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Critical Angle

It is the angle of incidence in the denser medium
corresponding to which the angle of refraction in the rarer
medium is 90°. It is denoted by i..

The critical angle is affected by the following two factors
(i) The colour of the light
(ii) The temperature
Relation between Critical Angle and
Refractive Index
We know that, a refractive index of rarer medium w.r.t.

denser medium, dp,.:'g"m
- sin i
If i=ic and r=90°then ,pu, =
¢ TEP= TR air = Gnooe
TR > 1
. dip=sille = py=-

S i;
where, r is rarer medium and 4 is denser medium.

Total Internal Reflection

It is the phenomenon due to which a ray of light travelling
in a denser medium, is incident at the surface of a rarer
medium such that the angle of incidence is greater than the
critical angle for the pair of media, the ray is totally
reflected back into the denser medium.

Essential Conditions for Total
Internal Reflection

The necessary conditions for the total internal reflection
are

(i) The light must travel from g

denser i
et medium to a rarer

(if) The angle of incidence must be
e ater than
critical angle for the pair-of medgil: e
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Total Internal Reflection in Trlungulur
Glass Prism
Prism of each angle is 60°, i.e. equilateral prism

A prism of each angle 60° can be used to deviate a light ray
through 60° by total internal reflection. -
i

o, A
PJ3 \
a0®

[
et tEmargant
7

Prism of angles (45°, 45° and 90°), i.e. right
angled is isosceles prism

A prism having an angle of 90° between its two refracting
surfaces and the two other angles each of 45° suffers total
internal reflection inside the prism.

45°
<

45" .

Prism of angles (30°, 60° and 90°), i.e. right
angled prism

A 30°, 60° and 90°angled prism can be used to deviate a
light ray through an angle less than 60° by total internal
reflection.

PRODIGY PRIVATE TUITIONS
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ral
L ¥

y 90°

Comparison of Total Internal Reflection from a Prism
and Reflection from a Plane Mirror

Total Internal Reflection Total Internal Reflection from
. from a Prism _a Plane Mirror .
It takes place only when light It takes place when light is

passes from a denser medium to
a rarer medium at an angle of

incident on a plane mirror from
any medium at any angle of

incidence greater than the incidence.

critical angle for that pair of

media,

The entire light is reflected. Only a part of light is reflected
while rest is refracted and
absorbed.

There is no loss of energy. The
energy of reflected ray 15 same
a3 that of incident ray.

There is a loss of energy. The
energy of reflected ray is less
than that of the incident ray.
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1 Mark Questions
1. small air bubbles rising up a fish tank ap

. . ear si

when viewed from some particular mg]eFiis ;useutzege
(a) rl:ﬂecti?ﬂ (b) refraction I
(c) dispersion (d) total internal reflection

2. The phenomenon of light that causes the diamond to

" 15 3 = a] ooy

glitteris (ICSE SQP 2023)
(a) rf.'.ﬁ'aﬂ_lﬂll (b) total internal reflection
(c) reflection (d) absorption

3. The diagram below shows the path of Ii i
: : ght passin
through a right-angled prism of critical angle 42“.-g

C (ICSE 2022 Sem-l)

(i) The angle C of the prism is o men
(a) 45° (b) 60°
(c) 90° (d) 30° y

(i) Which one of the following diagrams show the: i
correct path of this ray till it emerges out of the .

prism?
A 4
® 53 ®) 5
g b .,} 8 7 c
A
(c) +— )
B :
. i total internal reflection ina
iﬂsﬁmm bptiona O (ICSE SQP 2022 Sem-])
(a) Can take place in an optically denser medium as

um.
compared to an optically rarer & "
(b) Takes place for any angle of incidence greater than
degree.
i i the laws
(c) This reflection does not nba}; B aint s

(4) Can take place if the angle.0
medium s less than the critical angle-

PRODIGY PRIVATE TUITIONS

5. Diamonds glitter in the dark because ..
(ICSE SQP 2022 Sem-I)
(a) They emit light.
(b) They have a very small critical angle due to very high
refractive index.
(¢) Due to the fluorescence.
(d) Chemical reaction. in the diamond produces light
ENETEY.
6. (i) Define critical angle.
(ii) State one important factor which affects the
critical angle of a given medium. (ICSE 2019)

7. The diagram below.shows a light source P embedded -
in a rectangular glass block ABCD of criticdl angle
42°. Complete the path of the ray PQ till it emerges

_ ot of the block. [Write necessary angles]. (ICSE 2019)
i W A

P

A D

;?g, idea =~ - .
To solve this question, you should use the conditions of
total internal reflection.

2 Marks Questions

8. (i) Staté the relation between the critical angle and
the absolute refractive index of a medium. * =
..(ii), Which colour of light has a higher critical angle?
.Red light or green light. - (ICSE 2018).
9.The following diagram shows a 60°, 30°, 90° glass
prism of critical angle 42°. Copy the diagram and
complete the path of incident ray AB emerging out of
the prism marking the angle of incidence on each

surface. (ICSE 2018)
X

60°
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10. State the conditions required for the total internal
reflection of the light to take place. (ICSE 2017, 09)

11. Copy the diagram given below and complete the path
of the light ray till it emerges out of the prism. The
critical angle of the glass is 42°, In your diagram,
mark the angles wherever necessary. (ICSE 2016)

12. Nafm the factors affecting the critical angle for the
pair of media. (ICSE 2014)
13. (i) What is meant by the term critical angle?
 (ii) How is it related to the refractive index of the
medium? (ICSE 2012)
14. A ray of light enters a glass slab PQRS, as shown in

the diagram. The critical angle of the glass is 42°,

Copy this diagram and complete the i
( path of the ray till
1t emerges from the glass slab. =

R
s

Mark the angles in the diagram wherever necessary.,
(ICSE 2010)

15. Two isosceles right-an prisms
gled glass are pl
near each other as shown in the figure. v

Complete the path of the light ray entering the first

isosceles right-angled glass prism till it emerges from
the second identical prism. _(ICSE 2008)

3 Marks Questions

16. The diagram below shows the ray OP travelling
through an equijlateral prism of a certain material.
(i) Calculate thevalue of iy, if the angle of deviation
is 43° y -

(ii) What is the ray OS called? (ICSE 2023)

PRODIGY PRIVATE TUITIONS

4 ’rodigg ICSE

17. (i) A coin kept inside water [ =4 /3] when vieweq
from air in a vertical direction appears to be raiseq
by 3.0mm. Find the depth of the coin in water,

(ii) How is the critical angle related to the refractive
index of a medium? (ICSE 202
% [ idea

To obtain the shift, first calculate the apparent depth
and then calcualte the shift,

18. Copy t!;u diagram given below and complete the path
of thf._: light ray PQ, as it emerges out of the prism by
marking necessary angles, The critical angle of glass is

42° ; (ICSE 2023

&0°

a0s

60°
B c

19. Redraw and complete the path of the ray AR till it
emerges out of the prism of critical angle 42°,
(ICSE SQP 2023)

A

p=130° =

Q

20. Cqmpl_cte the p;ath' of the ray AB through the glass
prlsm‘lfl POR till it emerges out of the prism, Given
the critical angle of the glass as 42°, (ICSE 2020

P

am

Y

Q DILAWAR SIR - 7039537110



[ ’rodigg ICSE

1. A ray of light XY passes ¢ .

: isosceles prism as shown Eifnuﬁh aright angled 25. (i) Draw a labelled ray diagram to illustrate (a)
critical angle (b) total internal reflection for a ray
of light moving from one medium to another.

(ii) Write a formula to express the relationship
between refractive index of the denser medium
with respect to rarer medium and its critical angle

for that pair of media. (ICSE 2008)
26. The diagram given alongside shows & il
aright angled prism with a ray of
i ; light incident on the side AB, ——
(i) thlt is the angle through which the incident ra . it is 42°
deviates and emerges out of the i Y (The critical angle for glass is 42°). S
(ii) Name the instrument gl (i) Copy the diagram and complete &' ¢
put into use. » Where this action of prism is the path of the ray of light in
<\ Which prism’ : ' and out of the glass prism.,
(iif) ch prism’s surface will bel:u_ave as a mirror? (ii) What is the value of the angle of deviation shown
) (ICSE 2018) the rav? : {ICSE 2007)
22, Draw t!m dJagram ofa right angled isosceles prism N by ; Y ; ;
which is used to make an inverted image erect, + (i) Two isosceles right angled prisms are arranged as
' " shown in the figure. Copy the diagram and
g complete the path of the ray 4B along which it
A "ﬂ‘“ ray of li_ght trﬁlwe!s ﬁ'ﬂﬂ‘l water to air as shown in the passes through the prisms and comes out. -
diagrem Eiven mongaide (ii) Name the phenomenon being displayed by the
path of the ray in the diagram. (ICSE 2002)
. F1
Alr
§ Waler “ ! .
% !

(i) Copy the diagram and complete the path of the ray. :
Given, the critical angle for water is 48°. ‘i Marks Questions

i " : - 28. A ray of light travelling from air into a glass material
1 internal reflection ray of light travelling g
abets wpd @ iesezo17 @ shown below. Answer the questions that follow.

(ICSE 2022 Sem-I)
. 5 ray of light PQ is incident normally on the
hypotenuse of a right angled prism ABC as shown in

A U OF B

the diagram given alongside. :
A T AP
- (i) The angle of incidence at the surface AB is
s C (2)43°  (b)47°  (c)90° (d)0°
B c (ii) Select a correct statement from the following.
p (a) The speed of light at the curved surface AD
M %PE :h"’-’ diagram ;n?ni[:]:)ll:t:ﬁt-h PPRLE e Ty . does not change while entering the hlockhn
till it emerges 1ro e, (b) The ray.at the surface AD is not travelling
(ii) What is the value of the angle of deviation of the along the radius of the curved part.
ray? i (c) 'gm raé.ri at tuti‘?l;h surface AD is travelling along
. ent, where this action e radius ecurvedpart.
e N;,;.:: ia: nl::& . (icse 2012) - (d) Light never refracts when it enters a curved
P ) surface.
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(iii) The angle of incidence on the surface BC is

()43°  (b)47°  (c)90°  (d)0°
(iv) The critical angle of this material of glass is
(a)47°  (b)43° (o) 42° (d) 45°

29, The diagram shows the path of light through a
right-angled prism of critical angle 42°.

Observe the diagram and answer the questions that

follow. (ICSE S5QP 2022 Sem-l)
A .

/r

C5 8
P

(i) The phenomenon at the surface AC is

(a) refraction

(b) partial reflection

(c) total internal reflection

(d) scattering. e
(ii) The angle of incidence at the surface AC is

@30° 45 (©)60°  (d)90°
(iii) The angle of incidence at the surface 4B is

(a) 30° (b) 45° (c) 60° (d) 90°

(iv) Which of the following statement is wrong? ¢
(a) Speed of light ray PQ is equal to the speed of
light ray ST
(b) Speed of light ray

y @R is equal to the speed of
light ray RS. .

(¢) Speed of light ray PQ is greater than the

speed of light ray RS.
(d) Speed of light ray RQ is greater than the
speed of light ray ST
30. The diagram below shows a point source P inside a

water container. Four rays 4, B, C and D starting from
the source P are shown upto the water surface.

Alr

Watar

PRODIGY PRIVATE TUITIONS
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(i) Show in the diagram, the path of these rays afte;
striking the water surface. The critical angle for
water-air surface is 48°.

(ii) Name the phenomenon which the rays B and D
exhibit. (ICSE 2017)

31. PO and PR are two light rays emerging from the
object P as shown in the figure.

(i) What is the special name given to the angle of
incidence (£PQON) of ray PO?

(ii) Copy the ray diagram and complete it to show
the position of the image of the object P, when
seen obliquely from above.

(iii) Name the phenomenon that occurs, if the angle
of incidence £PQN is increased still further.
e (ICSE 200¢)
32, - (i) Define critical angle.
(ii) A ray of light passess through a right angled
prism as shown in the figure. State the angles of

incidence at the faces of AC and BC. (ICSE 2004)
A

45

i 45
2] T -C
33, {i]'_‘l'u the given diagram, a ray of light PQ is
_ mgi:dimt normally on one face 4B of an
equilateral glass prism. What are the angles of

incidence at the faces 4B and AC?
P A '
A

pL80 AVES

(ii) Cumpl;ta the ray diagram showing its '
emergence into air after passing through the
prism. (ICSE 2002)
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