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Light

C. Reflection
D. Refraction
E. Dispersion

A. Mirror
B. Lens

Mirror (Spherical)

Principal Axis

Concave Mirror

Principal Axis

Convex Mirror
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Centre of Curvature

- Centre of curvature of a spherical mirror is defined as the centre of the sphere of which the
spherical mirror is a part.
Pole (P)

- The center point of a spherical mirror is called a pole.
Principal Axis

- The straight line passing through the pole of the mirror and the center of curvature is called the
Principal Axis.
Focus (F)

- The principal focus of a spherical mirror is a point on that spherical mirror's principal axis
where parallel light rays intersect (meet) or emerge to deviate after reflection.
Focal Length (f)

- The distance between the Focus and the pole is called the Focal Length.

- The focal length of any spherical mirror is half its radius. i.e. f= R/2
Radius of curvature (R)

- The distance between the center of curvature and the pole is called Radius of Curvature.

- The radius is twice the focal length. i.e R = 2f
Sign Convention for Spherical Mirrors

Direction of light

>

Spherical mirror

Towards the object

Positive

Negative Behind the mirror
_—
Positive
® ®
C F
Negative

- All distances on a spherical mirror are measured from the pole.

- Objects are placed to the left of the mirror.

- All distances from the pole to the left are measured Negative.

- Since the object is always placed to the left, the distance to the object is always Positive.
- All distances to the left of the spherical mirror are measured Positive.

- Note-
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& The focal length is measured to the right of the concave mirror, so the focal length is
measured Negative.
# The focal length is measured to the right of the convex mirror, so the focal length is
measured Positive.
Formula for concave and convex mirror

f = focallength
v = image distance

u = object distance

Magnification
h2
M=
h2 = The height of the image

h1l = The height of the object

Also,
-V
M= —
Hence,
h2 _ v
h1l u

Que. If the height of an object is 3cm and it is placed at a distance of 201m from the concave mirror
with a distance of 12 ¢cm, then where will the image be found and what will be its appearance?

Solution:
The height of the object (h1) = +3cm
focal length (f) = -12cm

object distance (u)= 20cm
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vV u

| R

1/-12 =1/v + 1/-20
After solving,
v=-30cm

The resulting image will be 30cm to the left.

Its appearance or enlargement= M = % = _7”
h2 _ —(=30)
3 -20
After solving,
h2 = —4.5cm
M - h2
"~ h1
M =-1.5

The resulting image will be 1.5 times larger than the object and will be inverted and real.

Lens

Convex Lens - Converging Action
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Concave Lens - Diverging Action

Centre of curvature (C1, C2)

- The center of curvature of the two spheres of the lens is called the center of curvatures.
In most cases, both are at equal distance from O.
Principal Axis

- The straight line passing through both curves is called the principal axis.
Optical Centre

- The center point of the lens is called the optical center.
Principal focus

- When the incident ray comes parallel to the principal axis and intersects at the point on
the principal axis after refracting from the lens, the point is called the Principal focus.
Focal length (f)

- The distance between the optical center and the focus is called the focal length.
Sign Convention for lens

Direction of
incident ray
.
Height | Distance towards Distance towards
upward | the lefti—ve) the right (+ve)
(+ve)

Height Principal axis
downwards

(-ve)

Convex Lens

- Any distance in the magnifying glass is measured from the center of the lens.
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- All distances to the left of the magnifying glass (-ve) are negative, while all distances to the
right (+ ve) are considered positive.

- The object is always placed to the left of the magnifying glass, so the distance to the object is
always calculated as Negative.

- The object is always kept flat, so the height of the object is measured positively.
- Note:
® The focal length of a convex lens is positive, as it is measured on the right side.

¢ The focal length of the concave lens is negative, as it is measured on the left side.
Formula for concave and convex lens

f = Focallength

v = image distance

u = object distance
Magnification
h2
M=

h2 = The height of the image

h1l = The height of the object

Also,
v
M = -
u
Hence,
h2 v
h1 = u

Lens Power (P)

- Lens Power (P) depends on the focal length.
- Lens Power (P) s and the focal length (f) are proportional to each other.

P=1/f
P = Diopters (+ve)

f= meter (+ve)
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Que. THGT KT 2.0 H. & Tid SRTARI a% TIFYUI UTg ehd ATal, T o ¥ faguaresar fHmt
[t (drar) fordt srardi? (MPSC Subordinate Prelim-2017)

(1) +20 diopters (2) -1.0 diopters (3) +10 diopters (4) -0.5 diopters

A person cannot see objects clearly beyond 2.0 m. The power of lens required to correct his vision will
be:

(1) +20 diopters (2) -1.0 diopters (3) +10 diopters (4) -0.5 diopters

Reflection

normal

Reflected
ray

incident
ray

point of incidence

- When a ray of light passes from one transparent medium to another opaque medium, it
returns to the same medium. This property of light is called reflection.

- The angle of incidence (i) and the angle of reflection (r) are the same. i.e. i=r

Refraction
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/ > As light travels from one transparent medium to another, our
/ Reflected  direction changes. The natural phenomenon of changing this direction

/ (pa,,ia,%fﬂ)c'c,.w is called refraction of light.
> The speed of light varies between different media, so the light

Angle of Incidence r'§| / . . g .
; beam changes its direction as the medium changes.

; - Light is refracted twice through a glass chip.

Angle of Refraction S Refracted 1st Refraction
i \i Ray
3 -> The first refraction occurs when light rays pass through a
: sparse medium to a solid medium.
> When a ray of light passes through a sparse medium to a solid
——

medium, it tends to ‘Normal’.

> When a ray of light passes through a sparse medium to a solid

medium, the angle of incidence is greater than the rate of refraction.

In this case the refractive index of the second medium is higher than
the refractive index of the first medium.

- The higher the refractive index of the second medium, the more the light bends towards the
column.

2nd Refraction

- The second refraction of the glass chip is on the lower part of the glass as the light beam passes
through the solid through the sparse medium.

- When light travels through a solid to a sparse medium, it moves away from ‘Normal’

- In this case, the angle of refraction is greater than the angle of incidence.

- In this case, the refractive index of the first medium is higher than the refractive index of the
second medium.

- The higher the value of the refractive index of the first medium, the farther the radiation goes
from ‘Normal’.

Refractive Index

- The rate of change in the direction of light rays varies as they pass through different mediums.
They are related to the refractive index of the standard medium.

- Different media have different refractive indexes, so different media have different directions
of light.
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# The refractive index of the second medium with respect to the first medium is the ratio
of the speed of light in the first medium to the speed of light in the second medium.

| |
n= 77m1./77m2.: (ZOAL)

4 Similarly, the refractive index of the first medium with respect to the second medium is

|
n= 77m2./77m1.: v, /1y

Substance | Refractive
Index

Air 1.003
Ice 1.31
Water 1.36
Alcohol 1.44
Benzene 1.52
Diamond 2.42

Que. If the speed of light in a transparent medium is 2 X 108m/s, then what is the refractive index of

that medium? ? (v, = 3 X 108m/s)

Solution-

v, = 2X10%m/s

Vair

|
n= nair./ r]x.z Vair /[ Vx

=1/ n,MW=3X10%m/sM/2x 10%m/s

n= 77air./ N x

The refractive index of that medium will be 1.5.

= 3X10%m/s

m_N 5
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Dispersion

B L - o -
—— = F— L s
o T ————— S —— LA
:“,./r - - 7’1 Yeilow ,_
o v e ‘( ——a . Geoen § C
b ! i, —— . Bue -
o e , R
A s ™ . '. wa | U
N Violet ']
QL R
Glass pnsm

- Dispersion of light can be defined as the splitting of the light beam (white) into its seven
constituent colors when it is passed through any transparent media.

- Decreasing order of wavelengths: R, 0,Y, G, B, I,V

- Ascending order of frequency: R, 0,Y, G, B,I,V

Que. TAd faeT foarid = :

(a) UHTRT fohR 0 ThT URGRIS HISHT gu=dT ATEHTd ST T A1 dGadl.

(b) ATTTeHT HITHTHY THTRITET A7 oiaTTed 31al. (MPSC Subordinate Prelim-2019)
Wretade! 9 uatg fAgsT:

(1) fAUT (a) I SRTT T TG WEHI (b) B B

(2) AU (a) T (b) EET TG TR TUT (b) & Tl TG WHIDHRUT TET.

(3) faeT (2) T 3MTe T (b) SR 3Te.

(4) a4 (2) T (b) ST ST 3.

Consider the following statements:
(a) Light ray changes its direction when it passes from one transparent medium to another.
(b) The velocity of light is different in different media.

Select the correct option:
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(1) Statement (a) is correct and (b) its correct explanation.
(2) Statements (a) and (b) both are correct but (b) is not its correct explanation.
(3) Statement (a) is correct but (b) is wrong

(4) Statements (a) and (b) both are wrong.
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