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Questions related to Mysterious Light

Ql. Whatis Light ?

Ans. It is a form of Energy|which gives sensation of Vision

Q2.Light behaves as particle or wave ?| — Phofon’

PN L
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Ans. It showsjI Dual behavior;E we will study only Particle Nature.

Q3.What is Light In Wave Nature?

it travels in Vacuum

Ans. It is a Non-Mechanical Transverse Wave, that is why
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Properties of Light

Light has the property of a particle. These particles of light
are calIedtPhotons”J Bright light has many particles while
dark light has fewer particles.

Light travels at a speed of about 30 Crore meters per

second (c = 3 x 102 m/s).
ANNANANNANNS

When in a vacuum such as outer space where no matter is
present, light travels straightforward, this is called
“Rectilinear Propagation” of Light

Several Photons in a single line constitute a Light Ray

Several Light Rays constitute a Beam of Light




QUESTION

#Q. What happened once a light ray is incident on a surface?
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Phenomenon of Light : Reflection

J7 un(
When a ray of light falls on eJ,smooth polished surface]and the light ray@ounces)
back into the same medium, it is called the reflection of light.

The incident light ray which lands upon the surface is said to be reflected away
by the surface. The ray that bounces back is called the reflected ray.

————————

The perpend|cular which is drawn on the surface is called Normal.
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LAWS OF REFLECTION

The laws of reflection determine the reflection of incident light rays on reflecting
surfaces, Iike(nirrors, smooth metal surfaces, and clear wateD

The laws of reflection states that ﬁ N

Te R
Ray, the Reflected Ray and the Normaﬂ all lie in the same plane b

ne Incident
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° Spherical Mirror : Concave and Convex
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G Ray Diagrams

D. Reflection Through Spherical Mirrors
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Image formation by Plane Mirror
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Spherical Mirrors ki Geometry
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Spherical Mirrors ka Basic Nature
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Concave Mirror Convex Mirror
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Important Terms : Spherical Mirrors

SOME IMPORTANT DEFINITION :

1.

Centre of curvature the centre of a hollow sphere of which the spherical
mirror forms a part is called centre of curvature it is denoted by c.

Radius of curvature the radius of a hollow sphere of which the spherical
mirror forms a part is called radius of curvature it is denoted by R.

Pole the midpoint of a spherical mirror is called pole it is denoted by P.

Aperture the part of a spherical mirror exposed to the incident light is called
the aperture of the mirror.




@

Principal axis a line joining the centre of curvature and pole is called
principal axis.

Principal focus a point on the principal axis of a spherical mirror where the

rays of light parallel to the principal axis(meet]or(eippear to meetjafter
reflection is called principal focus it is denoted by E.

Focal length the distance between the pole and principal focus of a spherical
mirror is called focal length.

Optical centre it is a point on the principal axis of the lens such that a ray
passing through goes undeviated.



Rules to Obtain Image
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1. Object at Infinity 2. Object beyond C

Nature of Image Nature of Image
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3. Objectat C 4. Object Between C & F

Nature of Image Nature of Image
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Image Formation : Concave Mirror (3)

” (0=
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1. Object at Infinity 2. Object at Finite Distance (c0 — P)
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2@ All Ray Diagrams : Spherical Mirrors
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2@ Uses of Mirrors
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o Sign convention

° Mirror Formula and Magnification

e NCERT in One shot

° Mirror Numerical
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@S One Step Ahead : Formulae

» Mirror Formula :

O<m<1:Diminished

U / 1 1 1

\}§ m=1: Same size

¥ m > 1 : Enlarged / Magnified

» Magnification Formula : (UNHUS)
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QUESTION

1. An object is placed at a distance of 10 cm from a
cm. find the nature and position of the image.
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QUESTION-01 (Page No. 142)

Define the principal focus of a concave mirror.
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QUESTION-02 (Page No. 142)

The radius of curvature of a spherical mirror is 20 cm. What is its focal length 7
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QUESTION-03 (Page No. 142)

Name a mirror that can give an erect and enlargedmage of an object.
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QUESTION-04 (Page No. 142)

Why do we prefer a convex mirror as a rear-view mirror in vehicles?
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Page No. 144 (Ex. 9.1)

A}convex mirroﬂused for rear-view on an automobile has a radius of curvature of 3.00 m. If
a bus is located at 5.00 m from this mirror, find the position, nature and size of the image.
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An object,,[4.0 cm in size) is placed at 25.0 cm in front of a concave mirror of focal length
15.0 cm. At what distance from the mirror should a screen be placed in order to obtain a
sharp image? Find the nature and the size of the image.

m--V
h =+Yem + = =i e -
; . ¢ N L \ __1s?
u = - AScem ‘ &(f}S)
REg ¢ t(;\_ 9= |
.g = —\((m =& \ < ‘S "-:J\I m:_%
SN = M 5 ?\
\/ § \S \ 1N \]:'in(m /Z \‘,
m = 7



Find the focal length of a convex mirror whose radius of curvature is 32 cm.

& =+33cm
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Page No. 145 (Q.2)
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A concave mirror produceagmfled (enlar&edof an object placed

at 10 cm in front of it. Where i1s the image located?
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Page No. 159 (Ex. Q.2)

The image formed by a concave mirror is observed to be(virtual, erect and Targer)than the

6»‘ \VaYiN 4

object. Where should be the position of the object?

(a) Between the principal focus and the centre of curvature
(b) At the centre of curvature

(c) Beyond the centre of curvature
W Between the pole of the mirror and its principal focus.




Page No. 159 (Ex. Q.4)

A Ggherical mirror and a thin spherical lens have each a focal length of

The mirror and the lens are likely to be

2¥ both concave.

pre———— 1

(b) both convex.
(c) the mirroris concave and the lens is convex.
(d) the mirror is convex, but the lens is concave.




Page No. 160 (Ex. Q.5)

No matter how far you stand from a mirror, your image appearThe mirror is likely to
be

(a) only plane.

(b) only concave. \/EP

(c) only convex. ~ s
{@¥~ either plane or
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We wish to obtain anferect image]of an object, using {o[n’cave mirror)of focal length 15 cm.
What should be the@range of distance of the object froph the mirror? What is the nature of
the image? Is the imagd larger pr smaller than the object? Draw a ray diagram to show the

image formation in this case~"




Page No. 160 (Ex. Q.8)

Name the type of mirror used in the following situations.
(a) Headlightsofacar. : Concove = FPanellel beam o¢L it

(b) Side/rear-view mirror of a vehicle. : Convex

(c) Solarfurnace. : Concove
Support your answer with reason.
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Page No. 160 (Ex. Q.12)

H-W)-
An object is placed at a distance of 10 cm from a convex mirror of focal length 15 cm. Find

the position and nature of the image.
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Page No. 160 (Ex. Q.13)

The magnification produced by g'plane m@s +1. What does this mean?
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Page No. 160 (Ex. Q.14) e

An objectE.O cm in Iength) is placed at a distance of 20 cm in front of f

radius of curvature 30 cm. Find the position of the image, its nature and size.
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Page No. 160 (Ex. Q.15)

B
An object of size 7.0 cm is placed at 27 cm in front of a concave mirror of focal length 18
cm. At what distance from the mirror should a screen be placed, so that a sharp focussed
image can be obtained? Find the size and the nature of the image.
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Laws of Refraction : Snell’s Law ( Qw,}ma onla)
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Rules of Refraction (Transiting Media) —
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Q Refraction of Light Through Glass Slab
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> Refraction of light is the change in the

direction of a light ray passing from one Derres
( medium to another.
TJ\V\s\wﬂan\' — 3)035, \A\c;bm, o, \acuum
k(’,m)sevxqj Q\&g , \24\31« o o Glays
» The bending of Light Ray is caused due , QK \
A N

to the (differences in optical density 3&\‘06“\'{:“\(\‘

between the two transparent media.
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Rules of Refraction (Transiting Media)
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@ LAWS OF REFRACTION

The laws of refraction states that

Re N
—» The incident ray refracted ray, and the normal to the interface of two media at the point of

mcndence@ll lie on the same plane.)

= The(ratio |of the sine of the angle of incidence to the sine of the angle of refraction is a
constant. This is also known as Snell’s law of refraction.

Incident ray

sini

Boundary

- = constant
sSinr

Refracted ray
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Refraction through Glass Slab
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° Snell's Law (el lenge | )

o Refractive Index (Absolute and Relative)
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2@ Refractive index/Optical density (The idea behind)

- )33

[ ,'Y\'.:.'~00}/ ’ﬂ:&b{ﬂ

=  Definition: If medium 1 is vacuum or air, then the refractive index of medium m is
considered with respect to vacuum. This is called the absolute refractive index
of the medium. It is simply represented as n_.

{Yl = Ve vwolda ¢
. Absolute Refractive Index Neecre Needhewoll Vacover ( S xlo m/ Q)

< o]
= Formula : L Speed of light in air i
= Speed of light in the medium v

2 . Relative Refractive Index

=  Definition: The refractive index of medium 2 with respect to medium 1 is given by the ratio
of the speed of light in medium 1 and the speed of light in medium 2. This is
usually represented by the symbol n,,.

= Formula: Speed of light in medium1 v,
n — e —
2!~ Speed of light in medium 2 v,
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e,

“The refractive index of carbon disulphide is 1.63.” What is the meaning of this
statement in relation to speed of light?
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Find the velocity of the light when it enters a medium which haslrefractlve index 1.5]
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QUESTION

The speed of light in a transparent medium is 0.6 times that of its speed in vacuum.

What is theEefractive index of the medium?)\/ s
c
\)00‘)0«\ 5 M= C
V
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Refractive index of glass with respect to water is 5/4 and the refractive index of water
with respect to air is 4/3, what is the refractive index of glass with respect to air ?

o 5/3
o 5/4
° 16/15
° 1.5
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QUESTION @

The refractive indices of four media A, B, C and D are given in the following table :

Medium A B C D
Refractive Index 1.33 1.50 1.52 2.40

If light, travels from one medium to another, in which case the change in speed will be
(i) minimum, (ii) maximum ?
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Uses of Spherical Lenses
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QUESTION B SE g i

The refractive indices of four me}ja A B,C apd D are given in the followi

Medium VA TIE o o
Refractive Index 1.33 1.50 1.52 40

If light, travels from one medium to another, in which case the change in speed will be
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XX IMAGE FORMATION:

1. Object at Infinity

Nature of Image
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Nature of Image

Nature of Image
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XX IMAGE FORMATION:

5. Object at F,

Nature of Image Nature of Image
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2. Object at a finite
distance

4. Object between 5. Object at F,
2F, and F,

Convex Lens . Object between F, and O Concave Lens
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Complete the Ray Diagram.
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Page No. 176 (Q. 01) o dbn /73 ek @

A ray of light travelling in air enters@{;que /@\to water. Does the light ray bend

“towards the normal br away from the normal? Why
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Page No. 176 (Q. 02)

Light enters from air to glss having refractive inde@Vhat is the speed of light in
the glass? The speed of light in vacuum is 3 x 108 m s~
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Page No. 175 (€. 73)

Find out, from Table 10.3, the medium having highest optical density. Also find the
medium with lowest optical densityJ
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Page No. 776 (4. 24}

You are given kerosene, turpentine and water. In which of these does the light travel

fastest? Use the information given in Table 10.3.
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The refractive index of diamond is 2.42. What is the meaning of this statement?




Page No. 1%4 (0. 1)

DefineLl dioptre of power of\a Iens). Ko =
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é convex lensforms alreal and inverted imageﬁof a needle at a distance of@O c@from
it

e 1S e@eedle placed Jn front of the convex lens if the image is equal to [
size of the obiecg? Also, find the power of the lens. = L
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Page No. 184 (Q. 03)

Find the power of a concave lens of focal length 2 m.
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Page No. 185 (Ex. 01)

Which one of the following materials cannot be used to make a lens?

o Plastic
o




@

Where should an object be placed in front of a convex lens to get a real image of the

A gtue o B
o At the principal focus of the lens F I

Mtwice the focal length
° At infinity

o Between the optical centre of the lens and its principal focus.



Page No. 185 (Ex. 02)
A spherical mlrror and a thin spherical Iens have each @’I;ngth of%

mirror and the lens are likely to be

Moth concave.

both convex.

the mirror is convex, but the lens is concave.

° the mirror is concave and the lens is convex.
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Page No. 186 (Ex. 06)

—
B el

Which of the following lenses would you prefer to us@e reading small Iettergound
In a dictionary?

o A convex lens of focal lengt N

o A con><ve lens of focal length 50 cm. P i ———
[ 17
M convex lens of focal length@ —

o A coryive lens of focal length 5 cm.




_Page o.156 (.0 JRER &)

One-half of a convex lens is covered with a black paper. Will this lens produce a
complete image of the object? Verify your answer experimentally. Explain your
observations.




Page No. 186 (Ex. 10)
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An object 5 cm in length is held 25 cm away from a converging lens of focal length
/\N\_—\ A/\_/\/\—/
10 cm. Draw the ray diagram and find the position, size and the nature of the image
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Page No.186 (Ex.11) EYRNE
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A concave lens of focal length 15 cm forms an image 10 cm from the lens. How far is
the object placed from the lens? Draw the ray diagram.




Page No. 186 (Ex. 16)

Find the focal length of a lens of power — 2.0 D. Whaof lens is this?
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A doctor has prescribed a corrective Ie;?/(oﬁwerés D. Find the focal length of the

lens. Is the prescribed lens diverging or erging?

f-=+1sD =~ log
,gl =5 7 'S: C(W\)
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