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* Refraction is the change in the direction of a wave passing from one medium to
another or from a gradual change in the medium. \},.\\' s
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P Laws of Refraction of Light: ﬁfma\m~ Lw \\\
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* The incident ray refracted ray, and the normal to the mterface of two media at
“the point of incidence all lie on the same plane. l

¢ Theratio of the sine of the angle of incidence to the sine of the angle of
refractlon is a constant. Thisis also known as SneII s law of refraction.
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* Twinkling of stars is due to refraction of light ol
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* Mirage and looijguas —— o efraction of light.



* A swimming pool always looks shallower than it really is because the light
coming from the bottom of the pool bends at the surface due to refraction of

light. g
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*Refraction Examples

(5=Z877)
* Formation of a rainbow is an example of refraction as the sun rays bend through

~ the raindrops resulting in the rainbow. : Refraction
Vhite Jjg ght Dispersion
'—? . : A Trom the sun
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Refractive index also called the index of refraction describes how fast light
travels through the material.
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Vacuum
Ailr
Water

Ice

Glass

Diamond

1.000
1.00027
1.333
1.31

1.5
2.417




* What is the refractive index of the medium in which the speed of lightis 1.5 x
}08 m/s?
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* The speed of light in an unknown medium is 1.76 x 10° m/s. Calculate the
refractlve index of the medium.
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e Total Internal Reflection

R ———
* The phenomenon which occurs when the light rays travel from a more optically

denser medium to a less optically denser medium.

» quf W Qrade (Total internal reflection) Teh Yanr2fila 9il€cT &
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https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A4%95%E0%A4%BE%E0%A4%B6
https://hi.wikipedia.org/wiki/%E0%A4%A6%E0%A5%83%E0%A4%97%E0%A5%8D%E0%A4%B5%E0%A4%BF%E0%A4%B7%E0%A4%AF
https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A4%B0%E0%A4%BE%E0%A4%B5%E0%A4%B0%E0%A5%8D%E0%A4%A4%E0%A4%A8
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Find the refractive index of the medium whose critical angle is 40°.




- The Examples of Total Internal Reflection
P gl s SaAA

* Diamond: The critical value of the diamond is 23/° /1% 23e

* Mirage: Mirage is an example of total internal reflection which occurs due to
Zfatmospheric refraction.

* Optical fibre: When the incident ray falls on the cladding, it suffers total internal
7’reflection as the angle formed by the ray is greater than the critical angle.
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. T'wo Conditions of Total Internal Retlection

* The light ray moves from a more dense medium to less dense medium.
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* The angle of incidence must be greater than the critical angle
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* Alens is atransmissive optical device that focuses or disperses light beams by
means of refraction. 0 ﬁ
1. Convex Lens (Converging) v AT JH
2. Concave Lens (DN_erging)\/ ()h5 Comver Leng D
dcdd aF

* Compound lenses are those constructed out of a combination of different

simple lenses. /
. -
~enveging —/—/_h—\

e Lens Formula \¢
c1ff=1/v-1fu v







 Power of a Lens
Power of a lens, (P)= 1/f(metre)
Its unit is diopter (D).

* Linear Magnification
m=1/0 =v/u
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e Convex Lenses

* When an object is placed at infinity,the real image is formed at the focus.
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* When an object is placed behind the center of curvature, the real image is
formed between the center of curvature and focus.




* When an object is at the center of curvature, the real image is formed at the
other center of curvature.
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* When an object is placed in between the centre of curvature and focus, the real
image is the formed behind the center of curvature.
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* When an object is placed at the focus, a real image is formed at infinity.

- - P . I

q-_'“__h_ I_- I'I
] _:“if_;ﬂfi_‘-:l%»x%

EF. 2,
F I, I3 | e -’
= 1 I, B -
B . | | \\ o
1 || i Rxx



: O At oo
_?ﬂﬁ_el N _—

— w1
* When an object is placed at infinity, a virtual image is formed at the focus.

=

When an object is placed at a finite distance from the lens, a virtual image is
formed between pole and focus of the convex lens.
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3add O gRT Uidie &1 AT (Image Formation by Concave Lens)
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Image formation by Concave Lens

Object Location

Image Location

Image Nature

Image Size

Infinity At F2 Virtual and Erect Highly Diminished

Beyond Infinity and Zero Between F1 and Optical centre Virtual and Erect Diminished
Image formation by Convex Lens

Object location Image location Image nature Image size

Infinity AtF2 Real and Inverted Diminished
Beyond 2 F1 Between 2F2 and F2 Real and Inverted Diminished
Between 2F1 and F1 Beyond 2F2 Real and Inverted Enlarged
At F1 At infinity Real and Inverted Enlarged
At 2 F1 At 2F2 Real and Inverted Same size

Between F1 and 0

On the same side as the object

Virtual and Erect

Enlarged




Difference between Convex and Concave lenses:-

Basis

Convex Lens

CI-/Ier'h

A

LT H

Concave Lens

%ther

name

-_—

A convex lens is called as 'converging lens’ or ‘positive lens’

A concave lens is called as 'Diverging lens' or ‘Negative lens.

—

P —

Light
rays

When light passes through the lens, it bends the light rays towards
each other.

The concave lens spreads out the light when it passes through the lens.
An image cannot form on a screen in this case.

Struct
ure

This lens is thick at the center as compared to the edge. It helps to
magnify the things and make them look bigger.

A concave lens is exactly opposite to a convex lens. It is thin at the center
and thick at the edge.

Paralle
| rays

As the parallel rays converge, the convex lens is termed as a
converging lens.

Similarly, a concave lens is called diverging lenses because they cause
parallel rays to diverge.

Curve

The convex lens is curved towards the inside.

The concave lens is curved towards the outside.

Use

It is used to correct long-sightedness or hypermetropia.

Itis used to correct short-sightedness or myopia.

For
instan
ce

The human eye, camera, telescope, microscope etc. are some
examples of the convex lens.

Lights, flashlights, laser, binocular etc. are the examples of the concave
lens.

Focal
length

It is called positive lens because of its positive focal length nature.

The concave lens is called a negative lens because of its negative length
nature.




3gdd 3N IId a9 & o 3fax (Difference Between Convex and Concave Lenses In
hindi)
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Some of the uses of the Convex lens are stated below:-
—

h

It is the most common use of the convex lens, in which the ray of light after converging through the convex lens forms an image at the focus point which
provides the maximum magnification to the object.

» + Fyeglasses:
A person can face the problems of farsightedness or nearsightedness due to the failure of the lens of his eye in focusing the light on the retina properly.
The convex lens is used to solve the problem of farsightedness or Hypermetropia, by bending the light ray which shortens the focal length and makes the

light ray focus on the retina in a proper way.

e -+ (Cameras:

The convex lens is used in the camera for focusing the image and also for magnifying it. The magnification of the image in the camera is done by adding
multiple lenses one after another like a convex lens followed by a concave lens and again followed by a convex lens. The magnification of the image in the
camera is controlled by moving the front convex lens.

» * Microscopes:

Convex lens is used in microscopes to magnify the images of very small objects. Generally, microscopes consist of three lenses in which the end lens
generates a magnified and inverted image.




Some uses of the concave lens are stated as follows:-

» + Telescopes and Binoculars:

To make a person focus more clearly and see the far objects clearly through telescope or binoculars, a concave lens is used. It is most preferred for these
devices as the convex lens helps in seeing a blurry image.

e + Fyeglasses:

The concave lens is used to treat the problem of nearsightedness or myopia by diverging the light ray and making the clear image of the object on the
retina.

e -+ lasers:
Small concave lenses are used to widen the laser beam which occupies more area and makes the laser beam producing equipment work properly.

* + Camera: The magnification of the image in the camera is done by adding multiple lenses one after another like a convex lens followed by a concave
lens and again followed by a convex lens. By combining a concave lens with a convex lens, the undesirable effects are eliminated.

* -+ Flashlights:

To magnify the light produced by the light beam, the concave lens is used which increases the radius of the beam by diverging the light ray falling on the
hollowed side to the other side, making the light ray wider and magnified.

* + Peepholes:

Peepholes in doors provide the panoramic view of the objects on the other side of the door, works as a security device in which concave lens is used to
minimize the proportion of objects providing a wider view of the objects outside the door.




’ Dispersion of nght The splitting of white light into its constituent

colors in the squ//ence of VIBGYOR, on passing through a prism. is called
dispersion of light. —
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*7e 5 {Human Eyer

* The human eye is [ikea camera. Its lens system forms an image on a light-
sensitive screen called the retina.

* The eyeball is approximately spherical in shape with a diameter of about 2.3 cm

* The eye lens forms an inverted real image of the object on the retina.

Zonule fibers

Iris




* RETINA ->The retina is a delicate membrane having enormous number of
light-sensitive cells.

* CORNEA -> Light enters the eye through a thin membrane called the cornea.
It is the eye’s outermost iayer. It is the clear, do meshaped surface that
covers the front of the eye. It plays an important role in focusing your vision.




* PUPIL ->The pupil is a hole located in the centre of the iris of the eye that
allows light to strike the retina. The pupil regulates and controls the amount
of light entering the eye.

* IRIS -> It is a dark muscular diaphragm that controls the size of the pupil
and thus the amount of light reaching the retina.

* CILIARY MUSCLE ->The ciliary muscle is a ring of smooth muscle in the eye’s
middle layer . It changes the shape of the lens within the eye, not the size of
the pupil.




* When the light is very bright, the iris contracts the pupil to allow less light to
enter the eye.

* indim light the iris expands the pupil to allow more light to enter

the eye. Thus, the pupil opens completely through the relaxation of the iris.

* Blind spot: itisthe point at which the optic nerve leaves the eye. An image
formed at this pointis not sent to the brain.

* Aqueous humor : It is clear liquid region between the cornea and the lens.

* Vitreous humor: The space between eye lens and retina is filled with another
liquid called vitreous humor.



* |east distance of distinct vision =D = 25 cm.

* Theimpression (or sensation) of the object remains on the retina for about
(1/26)th of a second, This continuance of the sensation of eye is called the
persistence of vision.

* Therod- shaped cells responds to the intensity of light with different of
brightness and darkness were as the cone shaped cells respond to colour

Cllary muscles
relaxed

Parabal rays from

Here oye lens is thin
It has large focal length
but small converging power

An eve focused on a distant object (at infinitv).
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Al o9 & HEI AT (Parts of Human Eye):
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Short Sightedness (or Myopia):

 This defect occurs if a person’s eyeball is larger that the usual diameter.

What causes short-sightedness?

-
Normal vision Short-sighted

Light focused on the retina Light focuses in front of retina, so the
eye inte‘rprets a blurred image

Lens ——

Optic
nerve Retina

Front of eyeball has outgrown
correct size

Source: Bupa




To correct short-sighted vision, a diverging lens (concave

lens) of suitable focal Igﬂ%th is place din front of the eyes.
Ueh 3eqedlt €fSe @l oI & folT, 3@l & FTHA 39IFd Pichod
SIS T U SATSET o9 (3add o) I@T ST




Far Sightedness (or Hyperopia or
Hypermetropia)

* This defect may occur if the diameter of person’s eyeball is smaller than the
usual orif the lens of the eye is unable to curve when ciliary muscle contract.

g IV dd gl Hehdl g I [hal IfFd & aF9leleh I I1H HHT & DT gl AT
gie Tafe3il AMHAe & 36[aY H W HT o dsh =16 gl I ol

* A farsighted person has the normal far point but needs a converging lens in
order to focus objects which are as close as 25 cm.

Ueh glelfl safdd & a1d ATHT g & g g
oI I ATaThdT 8ldl g ol 25 AT & Hd




Presbyopia

 This defect arises with aging. A person suffering from this defect can see neither
nearby objects nor distant objects clearly/distinctly.

* This defect can be corrected by using bi-focal lenses
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Astigmatism
* A person suffering from this defect cannot simultaneously focus on both
horizontal and vertical lines of wire gauze.

* This defect can be corrected by using cylindrical lenses.

-3 gV & Ifsd =afdd Te @y ar gu Y &ifdet iR Fearer gt
I@T3T 9T €T higd el < Tehdl gl

o+ JoldlR ofF &l 3UA dich 3T GlY &l olh [hAT ST HehdT Bl
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* Daily Life Examples of Scattering of Light
* 1. Blue color of sky.

* 2. Red color of signals of danger.

* 3. Black color of sky in the absence of atmosphere

* 4. Red color of the time of sun rise and sun set.

* 5. The human eye is most senstive to yellow color.



* The focal length of eye lens controlled by-

(A) Iris

(B) Cornea

(Q) Ciliary muscles
(D) Optic nerve

* A white lights falls on a glass prism, the least deviated colour is —
(A) Violet
(B) Orange
(C) Red
(D) Yellow



* Blue colourof sky is due to —
(A) dispersion of light
(B) scattering of light
(C) refraction of light
(D) reflection of light

* Rainbow is formed due to -
(A) reflection and dispersion of light through a water droplet
(B) Total internal reflection, refraction and dispersion of light through a water droplet
(C) only dispersion of light
(D) only refraction of light

* Power of accommodation (max. variation in power of eye lens) of a normal eye is about

(A) 1D
(B) 2D
(C)3D
(D) 4D



* Dispersion of light by a prism is due to the change in—
(A) frequency of light
(B) speed of light
(C) scattering
(D) none of these

* Least distance of distinct vision of a long-sighted man is 40 cm. He wish to
reduce it to 25 cm by using a lens, the focal length of the lens is —
(A) + 200/3 cm
(B) - 200/3 cm
(C)+200Ccm
(D)—200cm



* Which of the following colour has the least wave length ?
(A) red
(B) orange
(C) violet
EINE

* Convex lens of suitable focal length can correct —
(A) short sightedness
(B) long sightedness
(C) presbyopia
(D) astigmatism
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* Uses of Polaroid
* (i) Polaroids are used in sun glasses. They protect the eyes from glare.

* (ii) The polaroids are used in window panes of a train and especially of an
aeroplane. They help to control the light entering through the window.

* (iii) The pictures taken by a stereoscopic camera. When seen with the help of
polarized spectacles, create three dimensional effect.

* (iv) The windshield of an automobile is made of polaroid. Such a mind shield
protects the eyes of the driver of the automobile from the dazzling light of the
approaching vehicles.



» Examples and applications of diffraction:

* CD reglecting rainbow colors: So almost all of you have seen a rainbow formation on
rainy days. ...

* Holograms: ...

* Sun appears red during sunset: ...

* Fromthe shadow of an object: ...

 Bending of light at the corners of the door: ...
* Spectrometer: ...

 X-ray diffraction: ...

* To separate white light:



2. A spherical air bubble is embedded in a
piece of glass. For a ray of light passing
through the bubble, it behaves like a :

a.converging lens
b. diverging lens
c. plano-converging lens

d. plano-diverging lens




Question 6. Yellow color light is used
as fog light because vyellow color
(NA)

light is most scattered by fog (NA)

has the longest wavelength among all
color (NA)

has the longest wavelength among all

colors except red and orange but the

red color is already used for brake
light and stop light, whereas orange
color is avoided due to its similarity
with red (NA)

has the shortest wavelength among
all color not already reserved for other
purpose (NA)




Question 5. The mirror used for the
head light of a caris (NA)

spherical concave (NA)

plane (plane)
cylindrical (NA)

parabolic concave (parabolic
concave)




6. The mirror used for the head light of a
caris

a.spherical concave
b. plane

c. cylindrical

d. parabolic concave

/. The ratio of the focal length of the

objective to the focal length of the

eyepiece is greater than one for

a.a microscope

b. a telescope

c. both microscope and telescope
d. neither microscope nor telescope




9. The human eye is like a camera and
hence it contains a system of lens. The
eye lens forms

a. a straight or upright, real image of
the object on the retina

b. an inverted, virtual image of the

object on the retina

c.an inverted, real image of the object
on the retina

d. a straight or upright, real image of
the object on the iris




4. What is the power of the lens, if the far
point of a short-sighted eye is 200 cm?

a.-0.5D
b.2D
c.1D
d.-15D

5. The image formed by a convex mirror
of a real object is larger than the object

a.when u < 2f

b. when u > 2f

c. for all values of u
d. for no value of u

(u - object distance, f - focal length )




8. The radius of curvature of a plane
mirror

a.is zero
b. is infinity

c.can be anywhere between zero and

Infinity
d. None of the above




12. An optician prescribes a power = - 0.5
dioptre. The corresponding lens must be a

a. convex lens of focal length 2 m

b. convex lens of focal length 50 cm
c. concave lens of focal length 2 m
d. concave lens of focal length 50 cm

13. How far must a girl stand in front of a
concave spherical mirror of radius 120 cm
to see an erect image of her face four
times its natural size?

a.40 cm from the mirror
b.45 cm from the mirror
c. 50 cm from the mirror
d. 55 cm from the mirror




32. Which colour is the complementary
colour of yellow?

a. Blue

b. Green
c. Orange
d. Red

33. Which of the following is a wrong
statement?

a. Light travels with a speed greater
than that of sound

b. Light cannot travel through vaccum

c. Light travels in a straight line

d. Light is a wave motion




10. An object is placed at the focus of a
concave mirror. The image will be

.real, inverted, same size at the focus
b. real, upright, same size at the focus
.virtual, inverted, highly enlarged at
infinity
.real, inverted, highly enlarged at
infinity
11. What kind of image is created by a

concave lens?

a. upright and smaller
b. inverted and smaller
c. inverted and larger

d. upright and smaller
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