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1. Define the phenomenon of total internal reflection.
=> when light rays travels from denser to rare medium

and angle of incident in denser medium is more than critical

angle than light ray reflect back in same denser medium . This

Phenomena is called TIR.

2. Match the column-

Column-1 Column-2

A Li = <) Shell's Law

B M = /Sinic Law ofReflection
Co M = Sini/sins Prism

P .

M=Sin(SM) Total internal reflection
Sin A/2

=> ↑ Li = ↳j Law ofReflection

B. M=ic
Total internal reflection

C . M = Sin Snell's law

D . M =

Sum)
prisi

3. Draw ray diagram for concave mirror and prove that focal length
of the mirror is half the radius of curvature write mirror equation

for a concave mirror. When light enters from a rare medium to a

denser medium
,
what will be effect on its wavelength & frequency?



=> a RelationL& R - Let C be the centre of curvature
of the mirror. Consider a ray parallel

to the principal axis striking the mirror at M .

In XMPF 7

o
M

tan 20=
for small angle-tanzo= 20

·
10

·
120

D

P

↳

20 =- -
+
,

Similiary inMPC

tano =-
put in eqh-

2 (AP)
2 PF = PC

2. (- f) = - R

F = R/2

6. Mirror Equation f= focal length

-
= =+ v = distance of image

U = distance of object

2. Effect on wavelength & frequency - when light enters from
rarer to denser medium

,
there

will b-

is No effect on frequency
(ii) Due to reduction in velocity ,

the

wavelength of light also reduces.

Oppo

4. Define refraction of light . For the refraction from the curved spherical
surface

,
establish the relation[-] interms of object anda

image distances , refractive
index of the medium and radius of curvature. Draw necessary

ray diagram.
=>

Refraction-when a lightray travels from one transparent medium
to another then speed of light changes and path of light

also changes . This process is known as refraction of light.
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Suppose rays are incident from a medium

of refractive index ne to another of refractive index na· Aperture

of surface is small
,
so small angle approximation take place.

En IMPO -

tanx = C=

C-D
In &MPC -tan = B=

B=
In <MPI-tany

=
calculationof-

ext.= Sum of int.
i = C + B -⑪

calculationofy-
ext= Sum of int.
R = u+ y

u = B - y - ⑤

By Shell's law-

122=



using = n ,sinc forsmallanglehe
n2V = n , i

put values of &i

na(B-Y) = n
, (C+ B)

U2(-P) = u ,(

&-

=

#-=

:

5. Draw a labelled way diagram of a refractive telescope . Deduce an

expression of magnifying power of it. Write two main limitation

of refractive type telescope over a reflecting type telescope . [4]

->

(a) Refractive Telescope -

(b) Magnifyingpower ofTelescope-
object is placed at fe so image

is formed at co

magnification = B
-T
I

i' is ratio of angle & subtended at eye by final
image to the angle subtended at eye by object.

tan = B=
tanc = C =A



put in equ ①

m=
m=

(c) Refractive v/s Reflecting-

Refracting Telescope Reflecting Telescope

1. It has chromatic aberration 11 It has no chromatic aberration .

2. It has spherical aberration 2. It has spherical aberration
which can't be removed. which can be removed with

the help of parabolic mirror.

3. Image is faint and it is 3. Image is bright I sharp and it

costly· is less costly ·

4. Difficult to handle y . Easy to handle.

5. Difficult to make lens of 5. Easy to make mirror of large
largeoperature aperature .

:

6. write the relation blw the object distance u
, image distance v and

focal length f for a concave mirror?

= - + * =

7 what will be radius of curvature of a concave mirror of focal length
10 con ?

= f = -10 CM

R = 2 f =
- 20CM .

8. Draw a say diagram for refraction at a spherical surface separating
two media. for refraction on a spherical surface

,
the relationship blu

object distance (4) , image distance (v), refractive indexof the
medium (n2 , n2) and radius of curvature (R).

#-R
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9. The radius of curvature of a concave mirror is nocm. Find its focal

length.
= f= ==20

10 · (i) why reflecting telescope better than refracting telescope ?
ii) the magnifying power of a telescope is 8 . When it is adjusted for

parallelrays. Then the distance blu eyepiece & objective lens
is 18cm ? find focal length of both the lenses ?

= (i)

[ii] M = 8

↳: fotfe = 18cM

to =? fe =?

m = F
fo = Mfe
L = refe + fe
18 = 8fetfe
18 = 9fe

fe = 2 cm

fo = 16 cm

1) Describe the structure of a compound microscope. Derive the formula
for its total magnifying power through microscope. Draw theray
diagram .

= CompoundMicroscope -
A compound microscope contains

two lenses-

(i) object lens (ii) eye piece lens
↓ H

- Lens nearest - Lens nearest
the object to eye.

->
The image formed by object lens ,

serve as object
for eyepiece Lens.

-> The aperture and focal length of eyepiece lens

is greater than object lens.

-> TubelengthL= fotfe

Magnification -

m=



e

A

object

4 He - > 7

⑰Lens

X 3 BI
& ·

B11 B O
-- B O

7
7

v)
-V-A

- Not #

2)
B C

V -D-

All

-tan=
in DABL tand= =A

put in eq D

=
m=

& magnification of objective lens-m

m = Mox
m

=- () - ③

if imageisformedAtD-
=

We = -He

Ve = - D

= - +
multiply by D on both side

=-



The = +

put in egt

m=+

if image=formeda -

=

-
fe = He

put in eq
m=(

B

12. Write the definition of refractive index of medium.
=> Ratio of speed of light in air and speed of light in medium is

called the refractive index of medium.

M=
13. The focal length of objective and eyepiece of a small telescope are 192

cm and 8 cm respectively · Find the distance blu two lenses and m.

=> to = 192CM

fe = 8 cm

(i) m ==
(i) Distance blu lenses - L = fo fe

↳ 192 + 8 = 200CM

14 . What is lateral displacement ? Establish relationship blu focal length &
radius of curvature of a mirror.

=> (a) LateralDisplacement-when a say of light travels through
a rectangular slab ,

the 1 distance blu
the emergent ray and incident say is called Lateral

displacement.



(b) Relation blu R&F-V

15. Derive lens maker formula. The lower half of the concave mirror's reflecting
surface is covered with opaque material . What will be the effect on the

image formed by the mirror ?
= (a) Lens maker formula -

A

&

Incident
Ray& S

O j po
·

Ri
cobject) < R , > < R2 > (Image)--

-2 n 11 v >

-v Y-

B

A Refraction by ARB Spherical surface -

J
7

⑳ po P I
·

ectobj image
->& 4

R-

2 vI 7-

Refraction formula for rare to denser-

pofimage pationofobjectcurvature
-

B. RefrainbyAphericalface
a

2

-

[2
·

Pr I I

>

tionof obje



Refraction formula for denser to ware

H, - 42

↑imageon of object
---

Radius ofcurvature

- -=0
R

&

equo + eq

--
n(t - ) = (e -m))
↓-=

↑ = () (-
↓ = (al-1) ( - )

Lens maker's formula

Osopp)

1) Two thir less of powerSD and-3D are in contact . Find out the

focal length of combination . Write the type of resultant lens . [2]

=

P = P + Pz +....

P = P
, + P2

P = 5 + (-3)

P = 2D

↳
tre

,
So lens is convertens (converging Lens)

17· Write Sign convention rule for mirrors & lenses. Draw a ray diagram
for image formation by concave mirror and establish a relation blu

n ,
v &f

=> A . Signconventionrule
(i)n = - ve

(ii) f = concave--ve

conven = +ve

(ii) n = + ve

(iv) h = virtual = the

Real = -ve

(v) v = virtual = +ve

Real = -ve



Forens-(i)u = -ve

(ii) f = concave = -ve

conven = +ve

(ii) h = the

(v) h = virtual = + ve

Real = -ve

() v = Virtual = -ve

Real =+ve

(vi) m = virtual = the

Real = -Ve

B. Ray diagram for image formation by concave mirror-

PF = -f

PB = - 4
A

X

I

7 T MP= AB

PC = - 2f

PB = -v

B
T

BI
S V· ⑧ ⑳

C

Al

F

PV

in

L =

& ABC -- A'B'C by AA rule-

·
& MPF-OA'B'F by AA rule-

- SAB = MP3

=
from D&

-
- uf + uV +2f2-arf = + 2f2-vf
- nf + nV -vf = 0

divide by ruf



-u
- + + - = 0

* =+

18. Define total internal reflection. Write two conditions for it. Draw a graph
↓w the angle of deviation (5) and incident angle (i) for a prism . Derive

M =S
=> Total internal reflection

when light rays travels from denser to rare medium
and angle of incident in denser medium is more than critical

angle than light ray reflect back in same denser medium . This

Phenomena is called TIR.

conditions - 1. Light ways must travell from Denser to rarer medium .

2. (i) Lic (Critical angle) ·

⑬ Graph blu S and i-

Sm



A

-

② Derivation -

IS

D (i-2
F

i))0
,
cre

Incidenone emergent
E Ray

B 2

L A = Prism angle (angle bluz refractive surface)
< 8 = Angle blu direction of incident ray & emergent

ray is called angle of deviation.

W - K.T

According to Shell's Law-

=
① calculationof

1 ADEF

-

2 A + <D + (E + (F = 360
:

LA + 90 + LE + 90 = 360
:

LA + LE + 180 = 360

2 A + LE = 180
-

- 2

in DEF

↳vi + (V2 + LE = 180 - 3

from&
↳y + 202 = LA - 4

By practical results <+ (Uz=

Lu + <V = < A

< u = <A/ - ⑤

③ calculationof
ext = sum of int . L

(3 6 = Si -u + <2 - Ve

5 = (i + Le - ((x, + (2)

1 i-5 , C-ra/ 6 = (i + Ce - CA

at minimum angle of deviation-
- i = 12

S = Smin

&min = Liti =L A

↳ i = Smin +LA-6

2

put value ofif in equD

7 = Smin
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1.. (a) what does mean by magnifying power of a microscope ?
(b) An object is placed at 20 cm from a convertens. If s times magnified

real image is formed by the lens then find the focal length of lens.

=> (a) magnification -

m = B
&

i' is ratio of angle & subtended at eye by final
image to the angle subtended at eye by object.

(b) U = - 20CM

M =
- 3 m=
f =?

- 3=
V = 602M

- = -

+ = to

-
f = 15 [M

: g

20 · write relation blu power oftens & its focal length.
=> p = +

21 Total internal reflection .

22 · Deduce expression for mirror equation . Draw necessary way diagram.
23· find focal length of a spherical mirror of radius of curvature 10 cm.

= f = R(z = 3cm

24· focal length ofconver cm. If it is immersed in water

then find the focal length of the lens . (nw = Y/3 , ng = 3(2)
=>

* = (n -1)(- )
when lens is in air-



↑= (Uga-1) ( )
I

↑ = (1) (- ) - Q

when placed in water-

↑ = (now-1) (-
2

= (1)( -

eqn /eq

!
fa:x
fz= x 25 = 100CM

25. Describe the structure and working of reflecting telescope . Make the

necessary ray diagram.
=>

- In reflecting or cassegrain telescope we use a large
parabolic concave mirror as objective.

-> These is another mirror which is used as2 mirror.

->
There is hole in objective mirror

,
where eye piece

lens is placed

- Due to all these arrangement-
1. No chromatic aberration

2. Image is brighta sharp
3. By use of parabolic mirror

Spherical aberration can be reduced



B

26. If image formed also by simple microscope ,
then formula for its

magnifying power (M) will be -

=> M = P/f

27. The power of objective and eye-piece are up & and respectively in

an astronomical telescope. If final image formed at o then calculate

the magnifying power of telescope.
=> Astronomical telescope-

crefracting telescope) m=
fo = 100 = 1/4 m m = 1/4 + 1/24

Fe = +Pe = 1/2y ne
m=
M = G

28. Derive

= Sin (AtSl
: 8088

2. If refractive index of denser medium 1 with respect to raver medium

2 inN2 and critical angle for this pair of media is is , then correct

relation blu u , p
& is is -

A . Hiz = Sinic B. 42 = tanic
2 . U2 = 2/tamic D . Miz = 1/Sinic

=> =
when it is then U = go



72=i
= Fi

30. Draw a graph blu angle of incidence (i) and angle of deviation (S) for
a triangular prism .

31 prove that R = ef for concave mirror.

32 If a concave lens of 25cm focal length is placed in contact with

convertens of 20cm focal length ,
then calculate the power of the combined

lens formed by this combination .

I ~f = -25(m =
-[m

~ fz = + 20cm =+ m = P2 = 4 =

combined power -

p = p, + R = - y + 5 = LD

33 . What is compound microscope ? Draw a ray diagram of the formation
of an image by a compound microscope. Briefly describe its working
and derive formula for its magnification.

= compound Microscope - The microscope which has two coaxial

lenses
,

one compounding the effect of other
is known as compound microscope . Compound

microscope -

(i) objections
(ii)Eyepiece lens

Paydiagram-
e

A

object

4 He - > 7

⑰Lens

X 3 BI
& ·

B11 B O
-- B ON

7
7

v)
-V-A

- Not #

2)
B C

V -D-

All

1

working -
A compound microscope contains

two lenses-



(i) object lens (ii) eye piece lens
↓ H

- Lens nearest - Lens nearest
the object to eye.

-> The aperture and focal length of eyepiece lens

is greater than object lens.

- object lens formed real inverted , large image.&

->
The image formed by object lens ,

serve as object
for eyepiece Lens.

-> eyepiece less further magnify and form very large ,
virtual image.

Merivation -

inA'Bo tanB=
in DABL tand= =A

put in eq D

=
m=

E # = magnification of objective lens = mol

m = Mox
m

=- () - ③

if imageisformedAtD-
=

We = -He

Ve = - D

= - +
multiply by D on both side

=-



# = +
He

put in egt

m=+

if image formed
=
-
fe = He

put in eq
m=(

34 . What is telescope ? Draw ray diagram of image formation by
a refracting telescope. Describe working and derive formula of
magnification.

- Telescope- Telescope is an optical instrument which is used to

see distant object.

↓ Telescope-

Refracting Reflecting
(Astronomical (Cassegrain
Telescope) Telescope)

Refractingtescope -

object
Lens

-

Eyepiece
S

lens

-

-

[

to >

&

-.Bill
V

#T

-fotfe >

Alv



working - In refracting telescope ,

we use a conver lens which

are called objective & eyepiece lens. Aperture and focal
length of objective less is large compare to eye piece - Object
lens form small

,
real image at focus of object lens. This

image serve as object for eye piece lens. Now eyepiece tens

magnify this and form large virtual image at co.

Derivation -

m =- D
in Abo

taub = R=
in A'Bo

tank = a=
put in equ D

m=ee
m=

: 8088

3. what will be the focal length of a conven lens whose power is
+ 2. 5 D ?

=> f = <p = 425 = 0 . um = Y0CM

36. The radius of curvature of a concave mirror is 28 cm
,
what

is the focal length.
= 2)f = R f = R/

f = = 28/2 = -14(M

37. Mirror formula
38 .

M =

Sin
: 88

39. If the magnification of an optical instrument is negative
then the image will always be formed-

=> Real & inverted .



40 . If the magnification of objective and eyepiece in a compound
microscope is 'Mo and 'me' respectively . The total magnifying
power (m) of the microscope will be-

=> M = More

41 . Radius of curvature of a concave mirror is 24 cm. The value

of its focal length--

= f= = = 12cm

42 - The magnifying power of a small telescope is 9 and the

length of tube is loom . Find focal length of object and eyepiece
of Telescope .

=> m = 9

L 100LM

L = fotfe = 100Cm - D

m=
fo = Ife

put in equ O

fotfe = 100cm

gfetfe = 100cm

fe = 10 <M

and fo = 100-10 = 90CM ·

43 . Total internal reflection & mirror formula.
44 . Lateral displacement & lens maker formula.

&
Best of Luck for Exam


