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Year

Topic

2025 (4Q) Angle of incidence in terms of Refractive Index, Cutting of lens (Power of lens), Image
formation by Compound microscope and refraction of light through prism

2024(4Q) Refraction at spherical surface, Speed of light inside prism, Image formation by
astronomical telescope and Image distance from convex lens (half shaded)

2023(4Q) Speed of the image wrt convex lens, Change in focal length of convex lens, Critical angle

and Virtual image
2022(5Q) Refraction through glass slab, Power of lens, Magnification of lens, Angle of deviation
and Focal length of convex lens
2021(3Q) Refractive Index, Power of lens and Size of the image




Year

Topic

2020(3Q) Angle of minimum deviation, Image distance from lens and speed of the image from
lens

2019(2Q) The average velocity of the image from mirror and Minimum deviation

2018 (3Q) Image distance-Mirror and Object distance from mirror & Focal length of lens

2017(3Q) Sign convention, Image distance and Scattering of light

2016(4Q) Glass slab, Multiple glass slab, object distance from lens and angle of deviation

2015 (4Q) Focal length of reading glass, Object distance-Mirror, Refractive Index of the medium

and Angle of refraction




Optics 1s the branch of physics in which we study the behaviour and properties of light,
including its interactions with matter.

Light 1s that part of electromagnetic waves which gives sensation to our eyes.

Properties of light

i{. Speed of light in vacuum, denoted by|c = 3 X 10®m/s approximately

2. Light carries energy and momentum.

3. Light 1s electromagnetic wave (proposed by Maxwell). It consists of varying electric
and magnetic field.

Light 1s an electromagnetic wave and transverse 1n nature.

The formula C= f A 1s applicable to light.
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RAY OPTICS

WAVE OPTICS

L :
- Kﬁ’{le(t;oq > Rejlertins

L') R({'\nt'ﬂ'on

L Re Aalhown
1 o T")k(},frbe-wce

O i alfio~g,



()

”i ~ Reflection of Light

When light rays strike the boundary of two media such as air and glass, a part of light 1s
turned back into the same medium. This 1s called| Reflection of Light.
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Note | The frequency, wavelength and speed of ligfft do not change after reflection.
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FIDED-
| X Laws of Reflection

Aef et bo
15T LAW : The angle of incidence is equal to angle of meidenece at a point of incidence.

‘Z:;':; li.b :

2ND AW : The incident ray, Normal and Reflected Ray at a point of incidence, all lie in
the same plane.



In reflection of light, the jangle of reflection! 1s

More than incident angle
Less than incident angle
Equal to angle of incidence Liz ¢y
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More or less than incident angle



Real object




Real image
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Real and virtual image

R()I'(“Oﬂ Rc’},aeb‘ov,

V $
Reieted Re]bheacled
’”‘US ﬂaz 'S

Real Image

Virtual Image

1. It 1s formed due tolactual intersection of
the rays reflected by the mirror.

1.It 1s formed due to when the rays reflected by
the mirror appear to meet 1f they are produced
backwards.

2. It can be obtained on a screen.

2. It cannot be obtained on a screen

3. It 1s inverted |wrt object.

3. It 1s erect wrt object.



P )

| . Types of mirror

MIRRORS = S-wooly & POl shed Suhface

PLANE MIRRORS SPHERICAL MIRRORS

[

NANANANY

CONCAVE MIRROR CONVEX MIRROR
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Rejlection /
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According to New Cartesian Sign Convention|
VﬁThe pole of the mirror 1s chosen as origin of the coordinate system.

{.The object 1s considered to be placed on the principal axis to the left of the mirror.

P - o(
¥ All the distance|are measured along the [principal axis|from the pole of the mirror. The
distance of an object from the mirror 1s denoted by ‘u’, the distance of the image from the
pole of the mirror i1s denoted by ‘v’ and the focal length of the mirror by ‘f’.

, Distance measured in the direction of the incident ray are taken positive, while
distances opposite to the direction of the incident ray are taken negative.



For reflection in spherical mirrors, all distances are measured| from|the

o Pole
O Principal focus

e Centre of curvature

o From object
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Focal length of a spherical mirror depends on f= %

o Object distance 4

O Image distance

e Both object and image distan(:es‘k

° Radius of curvature



The focal length of a spherical mirror 1s

o Equal to radius of curvature  § - g

° Two times the radius of curvature ¥z ag

e Half of the radius of curvature| | ¥ = -LE_

Q Not depends on radius of curvature
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FIDED-
| \ Magnification

It 1s the ratio of height of the image to the height of the object.
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Position of the object

At infinity ./

Beyond C S
AtC v
Between F and C ./
At F

BetweenPand F /

Position of the image Size of the image Nature of the Image

At the focus F v Highly diminished, point- Highly diminished, point-

sized 7 sized g+L

Between F and C Diminished Real and inverted _.
AtC S Same size Real and inverted .~
Beyond C J Enlarged Real and inverted «
At infinity - Highly enlarged _- Real and inverted ,_~

Behind the mirror _/ Enlarged / Virtual and erect .~



Position of the object Position of the image Size of the image Nature of the Image

At infinity ¥ At the focus F, behind the ~ Highly diminished, point- Virtual and erect .~
mirror sized
Between infinity and the Between P and F, behind Diminished Virtual and erect .

pole P of the mirror the mirror



When an object 1s placed at infinity|from a spherical mirror, the image 1s formed at

Infinity

principal focus

at centre of curvature

pole



Al convex mirror|is used to form an 1image of a real object. Then mark the wrong
statement

o The 1image lies between the poles and focus /

o The image is diminished in size <~

e The image is erect v~

o The 1mage 1s real



Case (1)

it"fﬁ':.___

. Relation when focal length and image distance is given ( §,~)

*

e 1

."




=

(Y

An object 1s placed at (1) 10 cm, (11) S|cm 1n front of a concave mirror| of radius of
curvature 15 cm. Find the position]) nature, and magnification of the image in each case.
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An object 1s placed at a distance of 25 cm from a|concave mirror of focal length 15 cm.
Find the position of 1image formed.
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A point object 1s placed at a distance 0f/40 cm |from a |concave mirror|of focal length|15
cm., If the object 1s displaced through a distance of 20 cm towards the mirror, by how
much distance will the 1mage be displaced?
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question _ - ®

A convex mirror of focal length 20 cm|forms 1image which is |quarter the size|of the
object. The distance of the object from mirror 1s
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An object 1s placed at a distance of 40 cm 1n front of a/concave mirror of focal length
20 cm.|The 1image produced 1s

Real inverted and smaller 1n size

Real, inverted and of same size

Real and erect

Virtual and inverted
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~ Question _ . -

An object 1s placed at|20 cmlin front of a ,concave mirror|produces three-time magnified
real image. What is the focal length of the concave mirror?
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b\n <
An object 5 cm tall 1s placed|] E from a |concave spherical mirror which has a|radius
of curvature of 20 cm| The|size|of the image 1s
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Object 1s placed 15 cm from a concave mirror of focal length 10 cm, then the nature
of image formed will be

magnified and inverted
magnified and erect

small 1n size and inverted

0000

small 1n size and erect



For a point object, which of the following always produces jvirtual image|in air?

o Concave mirror
O Plano-convex lens

e Convex mirror
o Biconvex lens




An object 1s placed at the principal focus of aconvex mirror, The 1mage will be at

o Centre of curvature |

No image will be formed




<«— Apparent Coin
Position

Actual Coin ——»
Position




Twinkling of Stars

Star
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Ray Path A . A Apparent Sta.r .
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‘ *_ | Refraction of light ko™

Refraction of light : The phenomena in which light ray changes its direction when it 1s
travelling from one optical medium to another. = nie G lagy

0

OPTICAL MEDIUM — Rales Qlarg
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RARER MEDIUM
Aix k)

Glagss



| % Refraction of light

Cause of refraction : When a ray of light passes from one medium to another medium ze
ahgthey medrmpn sits direction or path changes because of the change in speed of light.

Speed of light|:
: 14
1. Vacuum or Air - C = T xiv g
2. Water — N,y,=2.5 x.,’ ~al¢
3. Glass - N, = 22T X~y
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| " Deviation of light ray V= }d
<z %4

1. Refraction from Rarer to Denser medium : When a ray of light gets refracted from a rarer
medium to denser medium, the speed of light decreases.

2. Refraction from Denser to Rarer medium | When a ray of light gets refracted from a
denser medium to rarer medium, the speed of light increases.

[N 58 . 144, R YIR D
N, ¥+ . 1= 843 \ o O
C €= 1-a. P 4= 2 =
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. When a ray of light gets refracted from a rarer medium, the speed of light decreases;

while if 1t 1s refracted from a denser to a rarer medium, the speed of light increases.
*

. The|frequency f of light|depends on the source of light, so 1t does not change on

refraction of light.

. The speed of light V 1n a medium 1s related to its wavelength in that medium and the

frequency as : _ ~ ¢ -
d J = {.A d f:(oult c= i(‘
{‘V = Mediuvrn "13 D Aix




When a light ray from a rarer medium 1s refracted into a denser medium, its

R - Ny Vead
N, s A Add ST

o Speed increases, wavelength increases *

o Speed decrease, wavelength increases }

e Speed increases, wavelength decreases ©

Q Speed decreases, wavelength decreases
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When light travels from one medium to the other of which the refractive index 1s
different, then which of the following will change

']':(0\'5“' \/&’l

.&\
0 Frequency, wavelength and velocity

A\
Frequency and wavelength

e
e Frequency and velocity

Q Wavelength and velocity



Law of Refraction

15T LAW | The incident ray, Normal and Refracted Ray at a point of incidence, all lie in
the same plane.

2ND T AW | The ratio of sine of angle of incidence to the sine of angle of refraction is a
constant, for the light of a given colour and for the given pair of media. This law 1s also
known as Snell’s law| of refraction. then
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X Refractive Index

-

REFRACTIVE INDEX

ABSOLUTE REFRACTIVE INDEX RELATIVE REFRACTIVE INDEX



Refractive Index|: The R.I of the 2" medium with respect to 15t medium defined as “The
ratio of sine of angle of incidence and sine of angle of refraction for a pair of media”

Absolute Refractive Index|: The ratio of speed of light in air/vacuum to the speed of

light 1n a medium. 1% A:v oh Yocutuwe
c
A>q : i My = S \
N \J
N> < N~ Gﬂa Do A

M\w\lm
Relative Refractive Index | The ratio of speed of light in 15 medium to the 2" medium $* Lote

&‘ - YL \"\< Q'Q“
= G




The speed of light in air|is 3 X 10% m/s and in glass it is 2 X 10® m/s, Find Refractive index

of glass. Air — Gloss




The speed of light inlairlis 3 X 10% m/s and in water it is 2.25 X 108 m/s, Find Refractive

index of water. A ten
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The speed of light in water|is 2.25 X 10°® m/s and in[glasslit is 2 X 10° m/s, Find Refractive
index of glass with respect to water.

Wotenh — Glass
R '




The speed of light in water is 2.25 X 10°® m/s and in glass it is 2 X 10° m/s, Find Refractive
index of water with respect to glass.
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Refractive Index

Absolute Refractive Index in terms of Electric permittivity €y and Magnetic
permeability u, of free space :
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| \ Factors affecting the Refractive Index of a medium

¥’ Nature of medium | Less the speed of light in a medium as compared to that in air,

more 1s the refractive index of the medium. Na £ U, < u,b\,q
BT e¢c )1 _
specd C § Vu b \/7n <t

Z. Physical condition such as temperature : With increase in temperature, The
refractive index of the medium deceases, So speed of light in the medium increases.

4. The colour or wavelength of the light :
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| \ Factors affecting the Refractive Index of a medium
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The refractive index of a certain glass 1s 1.5 for light whose wavelength 1n vacuum 1s

6000 A. The wavelength of this light when its passes through glass is Ly =,
AL =4
i >
St o }’_ i
S"M hz] V A)_




Lateral shift {{ The perpendicular distance between emergent ray and direction of incident ray 1s
called lateral shift.
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| . Refraction through a glass slab

Calculation of Lateral Shift: Ls= Xsmi-
CoN ()
L c -4
Time taken by light ray to cross the slabis| /» 3
Speed ek‘“ﬁ" = 0.. t - _L_.-. ?_‘l_?';c u X
Eivne t % C C coyd
N L X - thickmess of 0""“ Sl
=& L - &L -
t = —— | %-RT of Glagy
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A light ray incident on a glass surface of refractive index v/2 from air at an angle of incidence
45°. Find out:

(1) Angle of refraction
(11) Angle of deviation.






