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11 Laws of Reflection of Ligh‘(

Surface normal

Incidertt ray

/Qeﬂec‘ted ray

Reflecting plane
+ Angle of incidence = Angle of reflection

* The incidert ray, normal at the poirt of incidence, and reflected ray, all lie in
the same plane,

12 lmage Formation by a Plane Minror

Formed dtthe same .
distance f @@ Sawme size
e ~ \//
\\
L dterall
. / Y
Virtual @ S 4 ’ T inverted
|

123




2 Sphehical Minhohs
2 Terms Related to Spherical Minrons

’ Hard surface | Light nows
Light rgs ’_‘ y a d — Hand surface
Focaléeng‘(h = E Principal axis £ ps -
G F " Principal axis - F C
P \
sl N
Qeﬂecﬁve sunface = RE\QECT'VB surface
Concave Mirror Convex Mirror

219N Ceritre of reflecting surface

Ceritve of Gurvature ()

Focus (F)

The ceritrre of sphere of which the minror Poirit on the principal axis at which the
forms the part, The distance between Cand  vays paraliel to Yr«incipal axis meel

(is called vadius of curvature (R). (concave mirror) o appear o meet
(convex mirror) after reflection,

Focal Lenth (1

The straigfit tine joining P Distance between the pole and the
and € focus
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272 Special Qags

— Qags Parallel to pv‘incipal Axis

Passes‘(hrough the f\ppeav‘s 1o pass through the

principal focus principal focus

- Qags passing Through the pw’ncipal Focus

Emerges parallel o The Emerges parallel to the
principal axis principal axis
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— Ray Passing/ Divecting through the Centre of Curvature

Reflects along the Reflects along the
same path same palh

— Ray Incident Obliquely to the Principal Axis, Towards the Pole of the Minnor

Reflects obliquely, following Reflects obliquely, following
laws of reflection (aws of reflection

o
h’

o
T @
(@ N®)
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3. Image Fehmalion by L
Sphehical Mikhehs

3.1 Concave Mirvors

Position of Object: At infinity Position of Object: Beyond C

om . 5 PENeCe

. > / /
= el /1%@ CSKF P
R AW 2

v
Position of Object: Position of Olgject Between G and F

ag

y
R

Position of Object: ek Position of Object: ~ Between F and P
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3.2 Chavacteristics of lmages Formed by Concave Minrors

Position of the || Position of the Size of the Naiture of the
object image image image
7 Highlg Real and
Atinfiity | Atthe focusF | Lo inverted
Between F = Real and
Begond G . Diminished verted
. Real and
A Al Same size .
$ inverted
Between C - Real and
i Begond C Bl Enla%ged verted
1 Hight Real and
= ghly al an
ek Atinfity ’  enlarged inverled
Between P | Behind the Folaraed Virtual
and F ~ mipor rarge and erect

3.3 Uses of Concave Minrors

Used inTonches, search-lights, vehicles headlights, and shaving mirrons
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34 Image Formetion off Convex Mirrors

Position of Object At infinity

Position of Olgjec‘[

Tnfrorit of pole

\
-2
r:‘~
9,

{

O—
C

3.5 Characteristics of Images Formed by Convex Misvors

Position of the | | Position of the Size of the Nature of the
object image image image
== Highly Virtual and
Atinfinty Atthe focus £ diminished erect
Between Pole P s Virtual and
Infrort of pole = fzcus F Diminished er‘;c‘?

[mage formed by a convex mirrar is always virtual, erect and diminished.

36 Uses of Convex Minvors

as well as dl corners of large buildings

Used as rear-view (wing) minrors in vehicles, and as corner mirwors for road safely
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1 Minhoh Fehmula
M

Dinection of
incidert light
Distance Towards Distance towards
Height upwards the left (—ve) the vight {+ve)
(+ve) < P s
X P HeighT B’ X
downwards (-ve)
A,
N

ipon

4.2 Mirror Formula
e e . u— lhe distance of object from the pole
: L + L = 1 . v The distance of image from the pole
| v u f :
e e e ' § Tocal length of the mirror

4.3 Magpification
: h' ' h" — Heighit of the image
i e |
i h u | h— Height of the object
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S, Refhaction

5.1 Refraction:

Densew‘[o rarem:

# Bends away from nosmal

* Speed increases

Bending of light when it travels obliquely from one medium to andther

Rarerto densen:

+ Bends towards normal

* Speeal decreases

Nowemal

Incident vay

1
5.2 Laws of Refraction:

[ The incidert ray, the refracted
ray and the normal all lie in the
same plane,

I Snell's laws

Cgl %)
=M
ﬁ o~

Il

()

Q

S

5}

o~

Q

=

o~

5.3 Refractive Index:

Refractive index of medium 2wt

medium:
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b. Lenses

6.1 lypes of Lenses:

COHUCX .LCI'IS

Q

Concave J_ens

C, i F,
Convertging in naure

C, C,

iU F, G
Diverging in nalure

6.2 Impor‘[an‘[ Terms:

Principal Axis

Imaginar‘g line through
(1 and C2

Principal Focus (F)

F AT R4 :The ceritve of sphere of which a lens is formed,

Op‘ﬁcal Ceritre (0)

The ceritral poirit in a
lens,

The poirit dt which parallel rays of light converge in & convex lens and appeanto divenge
from a point in case of a concave lens,

The effective diameter of
the circular outline of a
sphevical lens,

6.3 Sign Converition:

The sawme sign convesition is followed for lenses that is used for sphenical mirrons except
that all the distances are measured fromthe optical centre of the lens,
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64 Special Qags:

— Qags Parallel tothe pv‘incipal Axis
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71 Image Formaition by a Convex Lens

1. Image Fehmation

by Lenses

Position of Olqjec‘[:

Iﬂ{inl‘[g

Position of Olgjec‘['.

Eegond 1

Position of Olgjec‘[:

Betuween (1 and F1

AtF Position of Olgjec‘[:

Between F1 and O
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7.2 Chavacteristics of Images Formed by a Convex Lens

Position of the Position of the Size of the Nature of the
object image image image
, Highlg Real and
Alnfirty At focus 12 diminished inverted
Between F2 and = Real and
Eegond 1 - weeEQ at Diminished i:\jlelﬂ?: )
At 01 At (2 Same size ?:j:;:j
Betuween [ Real and
nd C1 Eegond (2 Eﬂlav‘ged verted
At focus 1 At infinity F Infinitely large ” ?:\iw?:j
On the same side i .
Ee‘(wzeréﬁ of the lens as Enlanged Vifua ,? L
k the object EAS
Uses of Convex Lens

Spec‘(acles

Magrifying (ens
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7.3 lmage Formation by a Concave Lens

Position of Object

At infinity

Position of Object  Between infinity and 0

7 4 Characteristics of Images Formed by a Concave Lens

pOSITiOI.'I of the posiﬁon of the Size of the image NaTl:me of the
object image image
At Infinity At focus F1 Highly diminished || Vidtual and erect
Between infinity Between focus F1
and oplical and oplical Diminished Vidtual and erect
ceritre 0 ceritre 0

Image formed by a convex mirron is always virtual and erect
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§. Lens Fohmula and
Magnification

EE—=T o i N v
i \% u - f : i . ho = u :
1. Powen of a Lens

91 Powser of a lens (P):

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

|
~ Focal length(in metres), f |!

I
| P
|

* ST Unit: pr‘&*e P~

* The net power of (enses of individual powers P1 P2 P3. and so on, placed
in coritact is given by,
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| Impentant, Fetmutac |

Formula (or Value)

y =
irror formula i
h' %
Magrification by a i =l
agpification by a mirror m=— »
" sin i
Snell’s law — = constant
sinr
c
Absolute refractive index N, = -
m
v
Relative refractive index Nyq = v_l
2
Lens formula ]
e
Magrification by a lens h' v
m=—=—
h u
Power of « lens 1
P=-
f
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