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1. Keflection of Light

11 Laws of Reflection of Ligh‘(

Surface normal

Inciderit ray

//,Qeﬂec‘(eal ray

Reflecting plane

# Angle of incidence = Angle of reflection

# The inciderit ray, normal ol the point of incidence, and reflected ray, all lie in
the same plane,

12 Image Formation by a Plane Minnor

Formed dtthe same % @@ Same size

distance

Laterally
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2 Sphenical Minhohs
21 Tenms Relaited to Spherical Minnors

Ligh Hard surface - Light rays
|g Trays %,‘%‘(’_I ok — Hard surface
Focal leng‘(h g Principal axis Aﬁ 3 =
%ﬁ K pwncipal axis 22 F C
Reflective surface — Reflective surface
Concave Minror Convex Mirror

IR Ceritre of reflecting sunface

Ceritre of Curvature (C

Focus (F)

The ceritie of sphere of whlch the mirror Poirit onthe principal axis at which the
forms the part, The distance between C and rays parallel To swincipal axis meet

0 is called radius of curvdture (R), (concave mirnon) or appearTo meel
(convex mirror) after reflection,

Focal Length (f)

The straight line joining p Distance betweenthe pole and the
and focus




22 Special Qags

— Rays Pavallel to Principal Axis

Passes through the Appears o pass through the

principal focus principal focus

- Qags passing Through the pwincipal Focus

Emerges parallel To the Emerges parallel to the
principal axis principal axis




— Ray Passing,/ Divecting through the Ceritre of Cunvaiture

Reflects along the Reflects along the
same path same path

— Qag Inciderit @bliquelg Tothe pv‘incipal Axis, Towards the Pole of the Mirror

Reflects obliquely, following Reflects obliquely, following
laws of reflection laws of reflection

av)
h’
o
-
oK |




3. Image Fehmalion by L
Sphehical Mikhehs

31 Concave Mirrors

Position of Olgject: At infinity Position of Object: Beyond C
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Position of Object: C Position of Object: ~ Between C and F
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Position of Obgject: s Position of Olgject: Between F and P
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3.2 Characteritics of Images Formed by Concave Mirrors

Position of the || Position of the Size of the Nature of the
object image image image
o Highlg Real and
Atinfnty Atthe focus © diminished inverted
Between F = Real and
Begonal G T Diminished - onlod
At G At . Same size Real and
inverled
Between C Real and
e i Begonol C Enlawgeol averted
= Highlg Real and
ek ft infinity enlarged inverled
Between P Behind the ey Viktual
and F mipor rarge and erect

3.3 Uses of Concave Minrors

Used inTorches, search-lights, vehicles headlighits, and shaving mirrons




3.4 Image Formation by Convex Mirpors

Position of (quject At infinity Position of (qujec‘[ Tnfnorit of pole

35 Characteristics of Images Formed by Convex Minrors

Position of the | | Position of the Size of the Nature of the

object image image image
— Highlg Viktual and
Atinfinity ftthe focus t diminished erect
Between Pole P i Viktual and
[nfrorit of pole (s Diminished i

Image formed by a convex minor is always virtual, erect and diminished,

36 Uses of Convex Mirors

Used as rean-view (wing) mirrors in vehicles, and as corner minvors for woad safety
as well as dt cornens of large buildings




1. Miheh Fehmula

4.1 Sign Convertion

M
Direction of
incident light
Distance towards Distance towards
Height upwards the left (-ve) the vight (+ve)
(+V€) . P
X P Heigh‘( B’ X
downwards (-ve)
A,
N Minror
4.2 Mirvor Formula
e = . u— The distance of object from the pole
| |
: 1 + 1 = 1 . v The distance of image fromthe pole
| v u f :
e ' f > Tocal length of the mirror
43 Magniﬁcaflon

i- ________ ] | h" = Heiglit of the image
T X 9
| h u | h > Heiglit of the object




S, Refhaction

5.1 Refraction:

Bending of light when it travels obliquely from one mediumto andther

Densew To rarer: Qo\y\ev\ 10 denser:

# Bends away firom normal # Bends towards normal

* Speeal increases * Speed decreases

Normal

Incident ray

I )

5.2 Laws of Refraction:
[ Theincidert ray, the refracted I Seell’s law:
ray and the novmal all lie in the :' ) S_”_l; __________ :
= Plane. I :
| sinr :
5.3 Refractive Index:
Refractive index of medium 2 w.t Absolute refractive index of any
medum medium:
i v | : e |
=2 5 | " |




b. Lenses
6.1 Types of Lenses:
Convex Lens Concave Lens
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by F, 0 SR~ ) F, 0 o s,

Convev‘ging in nalure Divev‘ging in nalure

6.2 Importart Tems:

pv*incipal Axis

Ivnolginav*g line through

C1 and (2

Ceritie of Curvature (01, C2) BT 1 o sphere of which a lens is formed,

(Dpl‘lcal Ceritre (0)

The ceriteal poirt in a
lens,

The effective diameter of
the circular outline of a

spherical lens,

pv*incipal Focus (F)

The poirit ait which parallel rays of light converge in a convex lens and appear to diverge
from a pairt in case of a concave lens,

6.3 Sign Convertion:

The same sign converition is followsed for lenses that is used for spherical mirrors except
that all the distances ane measured fromthe optical ceritre of the lens,




64 Special Qagsz

— Qags Parallel to the pwincipal Axis




7.1 lmage Formation by a Convex Lens

1. Image Fehmation

by Lenses

Position of Object:

Infinity Position of Okgject:

Beyond C1

Position of Object:

Between C1 and F1

Atk Position of Object:

Between F1 and O




7.2 Characteristics of Images Fonmed by a Convex Lens

Position of the Position of the Size of the Nature of the

object image image image
, Highlg Real and
ft Inﬁm‘tg fit focus F2 diminished inverted
Begonal 1 BeTweeCnZFZ and Diminished ?:ji;[l:j
At C1 At C2 Same size ?::elggj
Hez:')jeg ,’F/I Begonal (2 Enlolv*geol ?:\flelw?;j
At focus F1 At infinit Infinitely lange Real and
- J 49 inverted

Between F1 On the same side Viktual and
of the lens as Enlarged
and 0 . erect
the object
— Uses of Convex Lens

Spec’[olcles

Magni{ging lens




Position of Object At infinity Position of Object  Between infinity and 0

7.3 Ivnage Formaition by a Concave Lens

7.4 Characteristics of Images Formed by a Concave Lens

posn‘l’mfn of the posnTuon of the Size of the image NaTt.Av*e of the
object image image
At Infinity At focus F1 Highly diminished Virtual and enect
Betueen infinity Between focus F1
and oplical and oplical Diminished Victual and erect
ceritve 0 ceritre 0

[mage formed by a convex minvor is always virtual and erect




§. Lens Fohmula and
Magnification

Il
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1. Poweh of a Lens

9.1 Power of a lens (P):

Power of a convex lens is its converging ability, whereas, power of a concave
lens is its diverging ability,

! :
| P — |
: Focal length(in metres), f |'

* ST Unit Dmp‘we D

* The pet power of lenses of individual powens P1. P2 P3. and so on, placed
in corltact is given by,
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; | Impantant, Fehmulac |

Formula (or Value)

v T
irror formula R
h' %
Maapification by a mirror o
agpificalion by a mi m=— =
- sin i
Snell’s law — = constant
sinr
c
Absolute refractive index iy ===
m
v
Reldtive refractive index Ny, = v_l
2
Lens formula .
e
Magpification by a lens h' v
m=—=—
h u
Power of a lens 1
p==:
f
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