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Reflection by plane mirror
• For a plane mirror , image of virtual object is
real and inverted

.

• For a given incident ray , if
'

plane mirror is
rotated through an angle O in plane of incidence,
reflected ray turns through angle 20 .

• No . of images formed by two inclined planemirrors if object is placed between them facing
each other at angle O -

360£ - 2 if 3f0÷ = even
n =

36¥ - 2 if 36% odd and object
lies symmetrically

3%1 if 3%1 odd and object lies
unsymmetrical

n

O t (900-2) 't (900-13)=180
d t p = O

22 t 2ps = 20

Deviation produced by
2 mirrors inclined at O

8=3600 - 20



Reflection by spherical Mirror
f
-

- E craftyHuey

The mirror Equation
v

'' tu = f
v : image distance
u : object distance

f : focal length
(Pole is taken as
reference)

lateral magnification

m = himage

= ⇐

h object
Ch :height)

M = f- m = -I

f - u f u



Refraction .

.

When a light ray travels from one transparent
medium to other , it deviates from its original
path . This phenomenon : Refraction
Snell 's Law

sin i
=

'

Hz = constant
sin r

i : incident angle
r : refracted angle
µ g = velocity of light in vacuum

velocity of light in medium

Denser a > Rarer a

maximum a value for Diamond
• Optical hath = an

• Cauchy 's formula = H = A t tf tf .
A increases ; µ decreases



Refraction through glass slab
.

in AR

goi
-r amass

It
÷

incident
yay

i

emergent
ray

Lateral shift = t sin Ci - r)
cosr

Hµ÷ = Apparent distance (image distance)
Real distance of object

• Sf beaker is filled with immiscible liquids of
refractive indices a. . az.az . . having respective
thickness t

, , tz , t,

Apparent depth = thy +tf + tf - -

Apparent shifting = t.fi -⇒ + taf -⇒ + tsf -f)t - -



shift 02 = t ( t -f)

Question

Practice



Total InternalReflection
critical Angle Angle of incidence corresponding

to which angle of refraction
becomes 900

.

Since = I
µ

- I - R
. is phenomenon which occurs when the

light in denser medium strikes the interface
separating denser and rarer mediums - at an
angle of incidence greater than critical angletotal light is reflected without any deviation
through prism .

Applications of Tl - R ( NCERT)A

MIRAGE



Refraction by Spherical Surface
Hr

HZ

i n p c

←T(denser)(rarer)

Hut
-

Hut = 142£42

Question Practice



Refraction by lenses

Double convene Planoconvex Carcano convex lens

Double concave Planoconcave convene - concave

Lens Makers formula

to
-
-⇐Teri's

f depends on medium
in which lens is

placed .



• Of lens is placed in medium of refractive index
Hm - and refractive index of lens a g

-

Hm C Hg nature of lens does not change
but focal length increases

Hm > Hg sign of f changes
i. nature of lens changes .

Hm = 14g Lens invisible and behaves
as plane glass slab .

• Newton 's formula :

If a , = distance of object from 1st focus
Nz -- distance of image from 2nd focus

Nik = f.2

IMPORTANT APPLICATIONS



• Lens formula -

Lu
-

Iu = If
• Magnification m = ffa = tf

Image formation

Displacement method

f = Re-set
YD



Power of lens

P=P, + R (with sign)A R f
-

- ft,
-'

tft ' f2

Pz P = P, t Pz - d P, R
P,

bi-

* a
tf -

- f,
+

II
-

off,

cutting of lens

f. P

wt cut

tf
P
, f

It I P
,f

z
2

No . of focal lengths = No . of different meggie
= No . of images



Achromatism

Property of combination of lens free from
chromatic abbreviation

Inability of lens to focus all component
colours of white light at single point

In such

arrangement
-

⇒ =
-I
f-2

Refraction through PRISM

i t e = A + S

k, t Gz = A

µ = sin (Atgm)
sin(E)

For small Angled Prism
S -- (H - 1) A (A C 100)



Dispersion
R

E
P

-

v

separation of white light into constituent
colours is called dispersion .

Angular Dispersion : Difference between angles
of deviation of 2 colours

J s) Sv O -

- Su -Sr

= A fav - 2) - A(Hr -
'

D
O = A (Mv - HR)

Dispersive Power ratio of angular dispersion
between two extreme

colours to their mean
deviation

w = Sv - SR

¥7
= Svjysr

'

Sy : yellow light

w = Hv-HR_
H - 2



Two cases : -

-

Dispersion Deviation without
without Deviation dispersion

St S
'
= O (No Deviation) Ot O

'
-
- O (no Dispersion)

AAI = HI AAI = HuiH
'
- I Hv

'
- Hy

'

o: O -- (H - 1) A (w -w') Sts
'
= (H - DA (l -⇒Net Dispersion net Deviation



optical Instalments

simple microscope

• when image formed at near point v -- D -- 25cm
M = It D-

f
• when image is at far point v = a

m = I

compound
°

microscope
• when image formed at

-

near point v =D

m = Vg ( I +Dfo) L-- Vo tue

Tf Uo = fo j Vo n L

m = -fo ( I +Dfo )
• when image formed at V

-
- D M -

- Ufo Ife
Sf Uo = fo ; Vo - L m = -

tf tf



L

Telescope

-

• Sf image is formed at near point V -- D
m -
-
-

tee ft E )
length of telescope = L = fo t.ae

L = fo +Dte
Dt fee

• Sf image is formed at v =D

m = -

tf (only fuessible when he -- fe)
Length of telescope L = fo t fe

Cassegrain (reflecting Telescope)
• M = -fee

fee

Advantages : -

• no chromatic aberration
in mirrors

• Parabolic surface chosen,
no spherical aberration



PREVIOUS YEARS IMPI .












