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LIGHT - REFLECTION AND REFRACTION

LIGHT

An object reflects light that falls on it. Thi ight when received by our eyes, enables

us to see things.

Reflection of light j% W
Reflection of light is the phenomenort ofbduncing back of light in the same medium on striking

the surface of any object.

There are two types-ofreflection: - I‘UU l D

1. Regular reflection or Speculagefletti‘ﬁ‘ S S E S
2. lrregular reflectiorF:r'Dd'Sfﬁe| Relf\be@% ts to Results

Regular Reflection

When the reflecting surface is smooth and well polished, the parallel rays falling on it are
reflected parallel to one another, the reflected light goes in one particular direction. This is
Regular reflection or Specular reflection see below...This is Regular reflection or Specular

reflection see below figure.

Irregular reflection
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When the reflecting surface is rough, the parallel rays falling on it reflected in different
direction, as shown in below fig. Such a reflection is known as diffuse reflection or irregular

reflection.

Specular Reflection o Diffuse Reflection

LAWS OF REFLECTION OF LI
According to the laws of Reflection of light, ( )
(i) The angle of incidence is equal to'the angle of reflection, and

(if) The incident ray, the npmm m&c&am the reflected ray, all

lie in the same plane.

]

Angle of
Reflection

Angle of

: I
Incidence equais

Incident Ray Reflected Ray

PLANE MIRROR
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These laws of reflection are applicable to all types of reflecting surfaces including spherical

surfaces.

OBJECTS

Anything which gives out light rays either its own or reflected by it is called an object.
LUMINOUS OBJECTS

The objects like the sun, other stars, electric bulb, tube light etc. which emit their own light are
called luminous objects.

NON - LUMINOUS OBJECT

The objects which do not emit light thi Sflect or scatter the light which falls

on them, are called non-luminous objects.” ( )

A flower, chair table, book, trees, etc are all non-luminous objects.

IMAGES m m

Image is an optical appearance produced when light rays coming from an object are reflected

from a mirror (or refracted through |e“5) I‘UU l b
REAL IMAGE C LASSES

The image which can pe obtained og-a screen is called a real image._ In,a cinema hall, we see
1mag E PSR EST S B &% Ted™ _
the images of actors and actress on the screen. So, the images formed on a cinema screen is an

example of real images.
VIRTUAL IMAGE

The image which cannot be obtained on a screen is called a virtual image. A virtual image can
be seen only by looking into a mirror. The image of our face in a plane mirror is an example of

virtual image.
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LATERAL INVERSION

When an object is placed in front of a plane mirror, then the right side of object appears to
become the left side of image; and the left side of object appears to become the right side of

image. This change of sides of an object and its mirror image is called lateral inversion.

The phenomenon of lateral inversion is due to the reflection of light.

smooth side
of mirror

incident rays

object

virtual image

-~ /

-~ dotted lines to show
the construction of
the virtual image

reflected rays

eye
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CHARACTERISTICS OF IMQELFAM&) § FEA& MIRROR
The characteristics of Engg@ mneEprQnE r%irrErQareR esults

1 The image of a real object is always virtual. Such an image cannot be taken on a screen.
2 The image formed in a plane mirror is always erect.

3. The size of the image in a plane mirror is always the same as the size of the object.

4 The image formed in a plane mirror is as far behind the mirror, as the object is

in front of the mirror.
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5. The image formed in a plane mirror is laterally inverted i.e. the left side of the objects

becomes the right side of the image and vice-versa

SPHERICAL MIRROR

A spherical mirror is that mirror whose reflecting surface is the part of a hollow sphere of glass.

The spherical mirrors are of two types: Concave mirror and Convex mirror.

CONCAVE MIRROR: A concave mirror is that spherical mirror in which the reflection of

light takes place at the concave surface (or bent-in surface).

Or in which the reflection of light

. 0O \
\\ (o)
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PRINCIPAL FOCUS OF A SPHERICAL MIRROR

The principal focus of a concave mirror is a point on its principal axis to which all the light rays
which are parallel and close to the axis, converge after reflection from the concave mirror. A
concave mirror has a real focus. The focus of a concave mirror is in front of the mirror. Since a

concave mirror converges a parallel beam of light rays, it is also called a converging mirror.
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The principal focus of a convex mirror is a point on its principal axis from which a beam of
light rays, initially parallel to the axis, appears to diverge after being reflected from the convex

mirror. A convex mirror has a virtual focus. The focus of a convex mirror is situated behind the

mirror. Since a convex mirror di rays, it is also called a diverging

mirror.
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CLADSOLO
Focal Length: The foEiIrIQgEm)f Rp@@at rﬁirrgr@ thRJIﬁaﬁde' det/\ﬁen its pole and

principal focus. It is denoted by the letter ‘f*.
Relation between Radius of curvature and focal length of a spherical mirror

The focal length of a spherical mirror is equal to half of its radius of curvature.
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In other words, for spherical mirrors of small apertures, the radius of curvature is found to be

equal to twice the focal length.
R=2f
RULES FOR OBTAINING IMAGES FORMED BY SPHERICAL MIRRORS

The intersection of at least two reflected rays gives the position of the image of the point object.

Any two of the following rays can be considered for locating the image.

1. A ray parallel to the principal axis, after reflection, will pass through the principal focus in

case of a concave mirror or appear todi e from t incipal focus in case of a convex
mirror. - —

2. A ray passing thro@gr@pﬁn{:ipﬂf@f@cﬁgmﬁc@/e p@r@@@ fay g/hich Is directed

towards the principal focus of a convex mirror, after reflection, will emerge parallel to the

principal a
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3.A ray passing through the centre of curvature of a concave mirror or directed in the direction
of the centre of curvature of a convex mirror, after reflection, is reflected back along the same
path. The light rays come back along the same path because the incident rays fall on the mirror

along the normal to the reflecting surface.

P

4. A ray incident obliquely to the principal axis, towards a point P (pole of the mirror), on the

concave mirror or a convex mirror, is reflected obliguely. The incident and reflected rays
follow the laws of reflecti i INt o 1pe1dence $Ro Making equal angles with the

ANROOUILS

S5
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FORMATION OF DIFFERENT TYPES OF IMAGES BY A CONCAVE MIRROR

The type of image formed by a concave mirror depends on the position of the object in front of

the mirror. There are six positions of the object:

Case-1: Object is in between P and F

When an object is placed between the pole (P) and focus (F) of a concave mirror, the image

formed is:
(i) behind the mirror

(ii) virtual and erect and

(iii) larger than the object (or magnifig

.B'

CLASSES-

Case-2: Object is at !ﬁeq‘éeum) Roots to Results

When an object is placed at the focus of a concave mirror, the image formed is:

(i) at infinity
(i) real and inverted, and

(iii) highly magnified (or highly enlarged)
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Case-3: Object is in between focus en vature(C)
When an object is placed between t f curvature(C) of a concave mirror

the image formed is 1 ( ) :

1. beyond the centre of curvature

2. real and inverted, and
3. larger than the object (WW m

DYAYAY K Q

infinity
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Case-4: Object is at the centre of curvature(C)
When an object is placed at the centre of curvature of a concave mirror, the image formed is

1. at the centre of curvature
2. real and inverted, and

3. same size as the object

P S~

Case-5: Object is beyond the centre of curvature(

When an object is placed beyond the centre\'ofmu auve.nira,ne image formed

s —CLASSES-

1. between the focus bndragntreof édrataet s to Results
2. real and inverted, and

3. smaller than the object (or diminished)
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Case-6: Object is at infinity
When an object is placed at infinity of a concave mirror, the image formed is

1. between the focus and centre of cur

/

2. real and inverted, and

A
Fym— —»
....... _’ ""
C
At
infinity | .__...
B
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USES OF CONCAVE MIRRORS

1. Concave mirrors are commonly used in torches, search-lights and vehicles headlights to get
powerful parallel beams of light.
2. Concave mirrors are used as shaving mirrors to see a larger image of the face.

3. The dentists use concave mirrors to see large images of the teeth of patients.
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4. Concave mirrors are used as doctor's head mirrors to focus light coming from a lamp on to
the body parts of a patient to be examined by the doctor.

5. Concave dishes are used in TV dish antennas to receive TV signals from the distant
communications satellite.

6. Large concave mirrors are used to concentrate sunlight to produce heat in solar furnaces.
FORMATION OF DIFFERENT TYPES OF IMAGES BY A CONVEX MIRROR

The type of image formed by a convex mirror depends on the position of object in front of the

mirror. There are six positions of the object:

Case-1: Object is placed betwe

When an object is placed between pol :

) nt of a convex mirror, the image
formed is | ( )

I. between the pole and focus

ii. virtual and erect, and m
iii. smaller than the object (or diminishe '
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Case—2: Object is at infinity
When an object is placed at infinity of a convex mirror, the image formed is:

I. behind the mirror at focus
I. virtual and erect, and

Iii. much smaller than the object (or highly diminished)

M
A
A \‘\/
............... —> [
"""""""" = " PK “F C
............... —>
B
At
infinity N

USES OF CONVEX MIRRORS
Convex mirrors are commonly use redr |ewmwsinvehicles. These mirrors are

fitted on the sides of the vehicle, enabling the driver to see traffic,behindshim/her to facilitate

safe driving. Convex mirrors are preferred becisﬂhwwe ier@‘uough
diminished, image. Also, they haye.a widerfield-of view,as they are curved outwards. Thus,
convex mirrors enable the drive:ﬁviav lﬁéthgrEhSwould be possible with a plane
mirror. From Roots to Results

Q-1. Define the principal focus of a concave mirror.

Ans. Light rays that are parallel to the principal axis of a concave mirror converge at a specific
point on its principal axis after reflecting from the mirror. This point is known as the principal

focus of the concave mirror.
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Q-2. The radius of curvature of a spherical mirror is 20 cm. What is its focal length?

Ans. Here R=20 cm

We know that f: => f— —10 cm

Q-3. Name a mirror that can give an erect and enlarged image of an object.

Ans. When an object is placed between the pole and the principal focus of a concave mirror, the

image formed is virtual, erect, and enlarged.

Q-4. Why do we prefer a convex mi irror in vehicles?

as a rear-vi

Ans. Convex mirrors give a virtual,- Hnage of the objects placed in front

of them. They are preferred as a rear—\)iev@ f hl‘cvles because they give a wider field of

view, which allows the driver to see most of the traffic behind him.

MIRROR FORMULA .
In a spherical mirror, the distance if t?é 2f'e;t frogii ﬁge |§ called the object distance (u).

The distance of the image from the pole of the mirror is-called.the image distance (V). The

distance of the principal focus from the pole IS fﬁuwthl) is a relationship
between these three quantities gle bl\/_th Klrg g1 Ewgh IS expressed as:

1
*— From Roots to Results

f

S
S

MAGNIFICATION

Magnification produced by a spherical mirror gives the relative extent to which the image of an
object is magnified with respect to the object size. It is expressed as the ratio of the height of

the image to the height of the object. It is usually represented by the letter m. If h1 is the height
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of the object and h2 is the height of the image, then the magnification m produced by a

spherical mirror is given by:

__ height of the image - m_h2
height of the object h1

The magnification m is also related to the object distance (u) and image distance (v). It can be

expressed as:

Points to be remembered:

» The height of the object is taken to bED (t :j , bject Is usually placed above the
principal axis.

» The height of the image should betaken as positive for virtual images. However, it is to be

taken as negative for re% m
» When the image is real, it is inverte is négative which results m is —ve. A negative

sign in the value of the magnification indicates that.the,image:is real-

» When the image is virtual, it is-erect so-h2 f@ e wihich re Itln @ A positive sign

in the value of the magnificate irﬂczﬁ trgugmge girtual'
SIGN CONVENTIOﬁ E&@H&%EL%R‘R-SRSR esults

The following sign convention is used for measuring various distances in the ray diagrams of

spherical mirrors:

1. Object is always placed to the left of mirror.

2. All distances are measured from the pole of the mirror.
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3. Distances measured in the direction of the incident ray are positive and the distances
measured in the direction opposite to that of the incident rays are negative.
4. Distances measured above the principal axis are positive and that measured below the

principal axis are negative.

Object on left Mirror
Incident light
Heights o 1g|
upwards
positive

» X-axis

Distances against

incident light
negative
Heights ¥
downwards Distances along
negative incident light

positiv

Q-1. Find the focal Iength of a@ Lmﬂorgl g E ug)f curvature is 32 cm.

Ans. Here R=32 cm
From Roots to Results

R 32
We know that f:E :>f:7 = 16 cm

Hence, the focal length of the given convex mirror is 16 cm.

Q-2. A concave mirror produces three times magnified (enlarged) real image of an object

placed at 10 cm in front of it. Where is the image located?
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Ans. Here, magnification, m=-3,

object distance, u=—10 cm and

image distance, v=?

Putting these values in the magnification formula for a mirror, we get

m=—— =-3= - —
U

—10

= v=—30cm

NUMERICALS BASED ON CQd

A w o

Find the focal length of a convex miTfonGifagRalcurvature 1 m.

Focal length of a convex mirror is 50 cm

Radius of curvature of a concave mirror is 25 cm. What is its focal length?

A concave mirror produces 10 cp long image gfan object of height of 2 cm. What is the
magnification produced?= - -

An object 1 cm high is held near a concave mirror of magnification 10. How tall will be the

image? ZE B m!v

An object 4 cm n-size is placed ata distanc!g&qu emor of focal length
15 cm. Find the positiom, natL@arILheAt ﬁh&na& S

A converging mirrﬁ Prgwea%g&o{@ig?t 60@@@0@%% height 1 cm placed
20 cm away from the mirror. Calculate the image distance. What is the focal length of the
mirror?

A 4.5 cm needle is placed 12 cm away from a convex mirror of focal length 15 cm. Give the
location of the image and the magnification. Describe what happens as the needle is moved
farther from the mirror.

An arrow 2.5 cm high is placed at a distance of 25 cm from a diverging mirror of focal

length 20 cm. Find the nature, position and size of the image formed.
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10.The image formed by a convex mirror of focal length 20 cm is a quarter of the object. What
Is the distance of the object from the mirror?

11.Find the size, nature and position of image formed by a concave mirror, when an object of
size 1 cmis placed at a distance of 15 cm. Given focal length of mirror is 10 cm.

12.An object 2 cm high is placed at a distance of 16 cm from a concave mirror, which produces
3 c¢m high inverted image. What is the focal length of the mirror? Also, find the position of
the image.

13.An erect image 3 times the size of the object is obtained with a concave mirror of radius of
curvature 36 cm. What is the position of the object?

14.A 2.5 cm candle is placed 12 cm a irror of focal length 30 cm. Give the

location of the image and the ma

15.An object is placed in front of a coné -al length 20 cm. The image formed is

\
3 times the size of the object. Calculate two p0$)3|ble distances of the object from the mirror.

16.The image formed by a convex mirror is virtual, erect and smaller in size. lllustrate with

figure. m ,

17. A concave mirror produces a real image 10mm tall, of an object 2.5mm tall placed at 5cm

from the mirror. Calculate focal length of the mirr%r d the position

ith@ image.
18. An object is placed at a large distance in front of a convex mirror o raaqlus of curvature

40cm. How far is the image beh@thLmiAr?S S E S
19. An object is place&: 16 Fohn BOQ/Q Ei%ortoﬂadﬁs,@f&Ha,tltreSQOcm. Calculate

position of the image and its magnification.

20.The image formed by a convex mirror of focal length 30cm is a quarter of the object. What

Is the distance of the object from the mirror?

21. When an object is placed at a distance of 60cm from a convex mirror, the magnification

produced is 1/2. Where the object should be placed to get a magnification of 1/3?
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22. An object is placed 18cm front of a mirror. If the image is formed at 4cm to the right of the
mirror, Calculate its focal length. Is the mirror convex or concave? What is the nature of the

image? What is the radius of curvature of the mirror?

23. A convex mirror used for rear view on an automobile has a radius of curvature of 3m. If a

bus is located at 5m from this mirror, find the position, nature and magnification of the image.

24. An object 3cm high is held at a distance of 50cm from a diverging mirror of focal length

25cm. Find the nature, position and size of the image formed.

25. A converging mirror of focal len ge which is two times the size of the

object. Calculate two possible distarices; m-the mirror.

26. The linear magnification ofa convex mirror of focal length 15cm is 1/3. What is the

distance of the object from the focus of the mirror?

27. The focal length of a WCW&MG of curvature (i) from

the pole (ii) from the focus.

28. Find the focal length of a concave mirror tl@@@e*rg@l image of an

object held at 5cm from the mirror.

CLASSES

29. An object is held at 30cm in front of a convex mirror of focal length 15cm. At what
distance from the con\llg[ n?rmhtﬁoq ﬁaFeSnirj;opoe R|§S§ théj irn§ges In the two images

coincide with each other?

30. Draw any three ray diagrams to show how the size and nature of image of an object change

when it move from centre of curvature of concave mirror towards the pole of the mirror.

Prepared by: Pranjal Sir (# 9250471512)
20



REFRACTION OF LIGHT

The change in direction of light when it passes from one medium to another obliquely, is called
refraction of light. In other words, the bending of light when it goes from one medium to
another obliquely is called refraction of light. The refraction takes place when light enters from
air to water (see below figure).

Incident Ray

Normal

i ' Angle
. of incident

Refracted Ray

Angle of refraction

Tr

The speed of light is different in different subsiﬂww lli ht due to the
change in the speed of light on g g Om&ﬁ gﬁ $\er Thus, when light goes from

one medium to another, its speed Changes. An ange inSpeed of light causes the
refraction of lightt. From Roots to Results

MEDIUM

A transparent substance in which light travels is known as a medium. Medium can be divided

into two types:

1. Optically rarer medium: A medium in which the speed of light is more is known as optically

rarer medium (or less dense medium).
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2. Optically denser medium: A medium in which the speed of light is less is known as o...
Optically denser medium: A medium in which the speed of light is less is known as optically

rarer medium (or more dense medium).
Glass is an optically denser medium than air and water.
RULES OF REFRACTION:

Rule-1: When a light ray travels from a rarer medium to a denser medium, the light ray bends

towards the normal.
Normal

Rarer

i
1 [
1 medium —

Interface

Denser
medium

Rule-2: When a light ray travels from a denser medium toa rarer iumg the'light ray bends
away from the normal. 7 ) U U

- 1 A £ £ -

Nerrmal Refracted

Ray

Rarer
F r O medium

Interface

esults

Denser
mediu

Incident Ray
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LAWS OF REFRACTION
According to laws of refraction of light:

(i) The incident ray, the refracted ray and the normal to the interface of two transparent media

at the point of incidence, all lie in the same plane.

(if) The ratio of sine of angle of incidence to the sine of angle of refraction is a constant, for the
light of a given colour and for the given pair of media. This law is also known as Snell's law of

refraction.

: sini
If i is the angle of incidence and r_is t then, e =constant

This constant value is called the refracti 2cond medium with respect to the first.

REFRACTIVE INDEX

The refractive index of a medium i ined.as thesatio eed of light in vacuum to the
speed of light in the mediunT A1 TeDY y -

“ 1S

Medium 1
( Air)

Medium 2

Fr ( Glass) II ItS
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REFRACTIVE INDEX

The refractive index of a medium is defined as the ratio of speed of light in vacuum to the

speed of light in the medium. It is represented by n.

speed of light in vacuum air _ ¢

» Refractive index of a medium, n= —— : =-
speed of light in medium v

Both c and v are in m/s.

i . ) | . np, _ 7V
> Relative refractive index of medium 2 w.r.t. medium 1 is th, =— = —
nq V>

> Bothvl, v2 areinm/s, n2, nl ha nits.v

1

» Snell’s law of refraction: When light travels from medium 1 to medium 2, then
sin i

npy _
nq sinr —

5 iy, = real depth x

apparent.depth a | I‘U U l | b
Both x and y are in metre or ICmL A S S E S :
> Velocity of light |rr_da'cL8r?ﬂr iﬁzéxéost @/s.t o Results

TWO REFRACTIONS THROUGH A RECTANGULAR GLASS SLAB

On passing through a rectangular glass slab, a ray of light suffers two refractions, one while
going from air to glass and the other while going from glass to air. Light emerges from
rectangular slab in a direction parallel to that in which it entered the glass slab. However the
final emergent ray is slightly shifted sideways from the direction of original incident ray by a

distance x called lateral shift.
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The perpendicular distance between the original path of incident ray and the emergent ray
coming out of the glass slab is called lateral displacement of the emergent ray of light. Lateral
displacement depends mainly on three factors: angle of incidence, thickness of glass slab and
refractive index of glass slab. Actually lateral displacement is directly proportional to (i) angle
of incidence (ii) thickness of glass slab (iii) refractive index of glass slab. Higher the values of
these factors, greater will be the lateral displacement. The angle which the emergent ray makes

with the normal is called the angle of emergence.

Air
A B
Glass
Glass =——p
slab
Cc D Air

CLASSES
CONDITION FOR NOHRFRRCRIGNO ts to Results

Refraction will not take place under the following two conditions:
1-When light is incident normally on a boundary.

A ray of light traveling in medium 1 falls normally. Therefore angle of incidence, i=0° .
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According to Snell’s law:

sini_n,
sinr nq
i ng . . nqg ni,A—
or sinr=— sini = sin 0° = —X0=0
np np np
orr=0

Thus, there is no deviation in the ray at the boundary. Hence, no refraction occurs when light is

incident normally on a boundary of two media.——

2. When the refractive indices of t

va

When refractive index of medium 1 is eq aI o refr e index of medium 2 i.e.

Ny =Ny , then according to Snell’s
sin i_nz
sinr nq

o GYANROOTS

e — CLASSES —

Hence no refraction oifu'[s ca)t ﬁl% bw%rgi?tssepfrges woe mgdliil ffte ual refractive indices.
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1. A ray of light travelling in air enters obliquely into water. Does the light ray bend

towards the normal or away from the normal? Why?

The light ray bends towards the normal. When a ray of light travels from an optically rarer
medium to an optically denser medium, it gets bent towards the normal. Since water is optically

denser than air, a ray of light travelling from air into the water will bend towards the normal.

2. Light enters from air to glass having refractive index 1.50. What is the speed of light in

the glass? The speed of light in

Refractive index of a medium np is G

speed of light in vacuum

| '
< e )

m= speed of light in the medium

Speed of light in vacuum,% m
1.50 |

Refractive index of glass, ng =

¢  3x108¢ o | i )
Speed of light in the.glass, v= V= 'n_= 4“0’“ l D

1.50

CLASSES

3. Find out, from Table 10.3, the medium having highest optical density. Also find the
medium with lowest Eoﬁca msi5 oots to Results

Highest optical density = Diamond
Lowest optical density = Air

Optical density of a medium is directly related with the refractive index of that medium. A
medium which has the highest refractive index will have the highest optical density and vice-

versa. It can be observed from table 10.3 that diamond and air respectively have the highest and
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lowest refractive index. Therefore, diamond has the highest optical density and air has the

lowest optical density.

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

fastest? Use the information given in Table 10.3.

Speed of light in a medium is given by the relation for refractive index (nm,). The relation is

given as:

__ Speed of light in vacuum ai

speed of light in medium

It can be inferred from the relation that 1ig 1e slowest in the material which has
the highest refractive index and travel the fastest in the material which has the lowest refractive
index. It can be observed from table 10.3 that the refractive indices of kerosene, turpentine, and

water are 1.44, 1.47, and 1.3 r -the fastest in water.

5. The refractive index of diamond is 2.42. What is the meaning of this statement?

Refractive index of a medium npis related tp tiﬂéwwhalned@ v by the
relation:
CLASSES

__Speed of light invacuum air _ ¢

Mm= speedofligmogts to ReSUItS

Where, c is the speed of light in vacuum/air.

The refractive index of diamond is 2.42. This suggests that the speed of light in diamond will

reduce by a factor 2.42 compared to its speed in air.
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NUMERICALS

1.

Light travels through water with a speed of 2.25x108 m/s. What is the refractive index of
water?

Light travels from rarer medium 1 to a denser medium 2. The angle of incident and
refraction are respectively 45° and 30° . Calculate the (i) refractive index of second medium
with respect to the first medium and (ii) refractive index of medium 1 with respect to the
medium 2.

A pond of depth 20cm is filled with water of refractive index 4/3. Calculate apparent depth
of the tank when viewed normally.

How much time will light take to
3/27?
Calculate speed of light in water of

pane if refractive index of glasses is

ss 2mm-thick gl

A ray of light passes from air to glass ; . ngle of 30°. Calculate the angle of
refraction.

A ray of light is incident on a glass slab at an angle of 45°. If refractive index of glass be 1.6,

what is the angle of ref@W |
The refractive index of diamond is 2.47/and that of glass is 1.51. How much faster does light

travel in glass than in diamond?

The refractive index of glycerine is 1.46. Wli\u of g}]ln ;Dits speed in
glycerine is 2.05x108_m/s? C L A S S E S

10.The refractive index of glass is 1.6 and that of diamond is 2.4. Calculate (i) refractive index

of diamond with reEpgcQoraﬂxss B}Hiﬁ)r&%ctit/@ndg & gﬁ‘a'sé \lvrthgrespect to diamond.

11.A ray of light is travelling from glass to air. The angle of incidence in glass is 30° and angle

of refraction in air is 60°. What is the refractive index of glass w.r.t air?

12.A ray of light is travelling from air to water. What is the angle of incidence in air, if angle of

refraction in water is 45°? Take refractive index of water = 1.32

13.A water tank appears to be 4 m deep when viewed from the top. If refractive index of water

Is 4/3, what is the actual depth of the tank?
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14.What is the real depth of a swimming pool when its bottom appears to be raised by 1m?
Given refractive index of water is 4/3.
15.A jar 15 cm long is filled with a transparent liquid. When viewed from the top, its bottom

appears to be 12cm below. What is the refractive index of the liquid?

SPHERICAL LENSES

A lens is any transparent material (e.g. glass) of an appropriate shape that can take
parallel rays of incident light and either converge the rays to a point or diverge the rays

from a point.

A transparent material bound ich one or both surfaces are

spherical, forms a lens. &l ( )

Some lenses will focus light rays to a single point. These lenses are called converging or

concave lenses. Other lenses spread out the light rays so that it looks like they all come

from the same point S X lenses. Lenses change

the direction of light rays by refraction. They are designed so that the image appears in a

certain place or as a certain size. Lenses i_e QSW' la sia 1eras, microscopes,
and telescopes. AL \ ‘ w Wb

CONVEX LENS C L A S S E S

A lens may have two 5%@amjrfz!%909gtn§ o&v@rdsRS@hSa%rlstiﬁtalled a double

convex lens. It is simply called a convex lens. It is thicker at the middle as compared to the

edges. Convex lens converges light rays. Hence it is called converging lens.
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light enter the lens ~—_ at the same point

[
parallel rays of N { R — rays are focused
\

CONCAVE LENS

A double concave lens is bounded by two spherical surfaces, curved inwards. It is thicker at the

edges than at the middle. Such lenses diverge light rays and are called diverging lenses. A
double concave lens is simply ca ]

]
oty rays are spread out
ight enger the lens ——+6= > as if they are coming
g S from the same point
==L
~N

> = \
>

From KOOTUS 1O ReSUlItS

TERMS RELATED TO SPHERICAL LENS

Principal Axis: The principal axis is the line which runs horizontally straight through the
optical centre of the lens. It is also sometimes called the optic axis. In other words, an

Imaginary straight line passing through the two centres of the curvature of a lens is called its

principal axis.
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Principal axis

Fl FZ

Optical centre

J F

Optical Centre: The optical centre joerstially the centre point of the lens.

The direction of all light rays which pass ical centre, remains unchanged.

Centre of Curvature: A lens has two sphe i&al surfaces. Each of these surfaces forms a part of

a sphere. The centers of these spheres are called centres of curvature of the lens. The centre of
curvature of a lens is usually repr letter meg.there are two centre's of
curvature, we may represent the 2. :

Principal axis
\ & »
Fl FZ

Optical centre

le 1
1 1
.
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Aperture: The effective diameter of the circular outline of a spherical lens is called its
aperture. Lenses whose aperture is much less than its radius of curvature are called thin lenses

with small aperture.

Focus: The focus or focal point of the lens is the position on the principal axis where all light
rays that run parallel to the principal axis through the lens converge (come together) at a point.
Since light can pass through the lens either from right to left or left to right, there is a focal
point on each side of the lens (F1 and F2 ), at the same distance from the optical centre in each

direction. (Note: the plural form of the word focus is foci.)

Focal Length: The focal length (f) is the optical centre and the focal

istance be

point.

RULES FOR OBTAINING IMAGES D SPHERICAL LENSES

L

A
The intersection of at least two refracted rays give the position of image of the point object.

Any two of the following rays can nsideged folocating the image.
1. A ray of light from the object, parallelto’the principal axis, after refraction from a convex
lens, passes through the principal focus on the other. side of the lens; as shewmnin below figure.

In case of a concave lens, the ray appears to dil’r‘MWpifo@cated on the
same side of the lens, as shown i@elilv ﬁKreS S E S

From Roots |

A 4

o] ¢
e
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2-A ray of light passing through a principal focus, after refraction from a convex lens, will
emerge parallel to the principal axis. This is shown in below figure. A ray of light appearing to
meet at the principal focus of a concave lens, after refraction, will emerge parallel to the

principal axis. This is shown in below figure.

3-A ray of light passing through the of i

This is illustrated in below figure. | ( )

CLADSLEDS
From Roots to Results

FORMATION OF DIFFERENT TYPES OF IMAGES BY A CONVEX LENS

The type of image formed by a convex lens depends on the position of object in front of the

lens. There are six positions of the object:
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Case—1: Object is in between optical centre(O) and focus (F1)

When the object is placed between optical centre(O) and focus(F1), the image formed is:

(i) behind the object (on the left side of lens)
(i1) virtual and erect, and
(ii1) larger than the object (enlarged or magnified)

A'
g~

N
Case—2: Obiject is at the fqgm m

When the object is placed at the focus (F1 ), the image formed is:

(i) at infinity | A I\ KUUIS

(ii) real and invertéd, and

(iii) highly enlarged —CLASSES-

2F,

JR—- o—
2F, o,
C,
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Case—3: Object is in between F1 and 2F2

When the object is placed between F1 and 2F1 in front of a convex lens, the image formed is:

(i) beyond 2F2
(ii) real and inverted, and

(iii) larger than the object (or magnified).

A'
- /'//( ‘\\V«\ ~

Case—4: Object is at 2F1

When the object is‘placed at a distance 2f in\frmu Me]nabmed IS:
(i) at 2F2 on the other side Ofth@ml_ A S S E S 2

(i) realand inverted, i o Roots to Results
(iii) of the same size as the object.
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Case-5: Object is at beyond 2F1

When the object is placed beyond 2F1 in front of the convex lens, the image formed is:
(i) between F2 and 2F2 on the other side of the lens,
(ii) real and inverted, and

(iii) smaller than the object (or diminished).

<

>

u >l Vv
TSI A W™

Case—6: Object is at infinity ) VB KUU l b
When the object is placed.at.the @mlz tﬁrrse ngisS -

(i) at the focus F2.
From Roots to Results
(i) real and inverted, and

(it1) much smaller than the object (or highly diminished or point sized).

Prepared by: Pranjal Sir (# 9250471512)
37



\

Yy v Y

Formation of Different Types of Images by a Concave Lens

The type of image formed by a concave lens depends on the position of object in front of the
lens. There are two positions of t 4

Case-1: Object is at infinity

When the object is placed at the infinity, the image formed is:

(i) at the focus F1 _— 7

(ii) virtual and erect, and ' : ; ! g ! E E : -

(iii) much smaller than the object (or highly diR(o’(tjei : S

—CLASSES -

ults

Y

Y

Y
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Case—2: Object is in between optical centre(O) and infinity

When the object is placed in between optical centre (O) and infinity, the image
formed is

(i) Between optical centre(O) and focus F.
(ii) Virtual and erect, and

(iiiy Smaller than the object (or diminished)

P S~

SIGN CONVENTION FORSPHERICALLENSES

While using the lens formula we must make UMUU lob
while taking the values of objectg ge jstapee (y)sfo Sth(f),object
PASYE S

OWS:

1. All distances are m'e:asuredrn)m the oppcgl centre of ti!g ngs‘,s ults

height(h) and image height (h”). The sign conventlons are as

2. The distances measured in the same direction as the incident light are
taken positive.

3. The distances measured in the direction opposite to the direction of incident
light are taken negative.

4. Heights measured upwards and perpendicular to the principal axis are

taken positive.
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5. Heights measured downwards and perpendicular to the principal axis are

taken negative.

Direction of Direction of

mcident ray (+v) ncident ray (+v) ¢

7
A

Upward
height (+ve)
—_—

—_—
p
il J
-3
J

Upward
height (+ve)
—_—

wz| 2 F |0 Fy 2F, o Fy 2F,

g2 87

e B

2% 2%

] 2 Negative distance ! Positive distance ] 2 Negative distance ! Positive distance
<4 ' » < ' L

Convex mirror Concave mirror

COI’]SEC]UEI’]CES of new Cartesian sign conven |€)n. ) .

> The focal length of a convex lens is positive and that of a concave lens is negative.

> Object distance u is alww% w

> The distance of real image is positive-and that of virtual imagve IS negative.

> The object height h.is always positive. Hei:ﬁXWiTeb
positive and that'ef'real inverted-image is tive.

> The linear magnification; m:@ iLQoA/eS zﬁrtE iﬁge and negative

f | image.
or a real image From Roots to Results
LENS FORMULA

Lens formula gives the relationship between object distance (u), image-distance (v) and the

focal length (f). The lens formula is expressed as
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where ‘v’ is the distance of the object from the optical centre (O), ‘v’ is the distance of the
image from the optical centre (O) and ‘f” is the distance of the principal focus from the optical
centre (O).

MAGNIFICATION

The magnification produced by a lens, similar to that for spherical mirrors, is defined as the
ratio of the height of the image and the height of the object. It is represented by the letter m. If h
is the height of the object and h’ is the height of the image given by a lens, then the

magnification produced by the lens is given by

distance v. This relationship is given by

Points to be remembered I‘UU l I -,

> [f the magnification ‘m’ has aé)smve Value the i 1maEs virtual and erect. And if the

§nd inverted.
Roo

Fro esulls
> A convex lens can form virtual images as wal as real images, thére ore, the magnification

magnification ‘m’ has a negative Iu :

produced by a convex lens can be either positive or negative.

> A convex can form images which are smaller than the object, equal to the object or bigger

than the object, therefore magnification ‘m’ produced by a convex lens can be less than 1, equal

to 1 or more than 1.
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> A concave lens, however, forms only virtual images, so the magnification produced by a

concave lens is always positive.

> A concave lens forms image which are always smaller than the object, so the magnification

‘m’ produced by a concave lens is always less than 1.
NUMERICALS BASED ON CONVEX LENS

1. A convex lens of focal length 10 cm is placed at a distance of 12 cm from a wall. How far
from the lens should an object be placed so as to form its real image on the wall?
2. If an object of 7 cm height is placed at a distance of 12 cm from a convex lens of focal

length 8 cm, find the position, Tia aagnehe

3. An object 4 cm high is placed at a G732
of

4. A small object is so placed infront of a convex lens of 5 cm focal length that a virtual image

is formed at a distance of 25 cm. Find the{ ag lfication.

5. Find the position and ( 3 amﬂnd 10 cmiin front of a
convex lens of focal length 6 cm.

6. Calculate the focal length of a convex lens, which produces a virtual image at a distance of
50 cm of an object.placed 20 cmin front ofi\UU i 5

7. An object is placed at-a dista@oﬂow @nSoEér@g lens-of focal length 40 cm.

What is the nature 'a;nd position oﬁthe image?
rom

. oots to Results |
8. A convex lens produces an inverted image magnified three times of an object at a distance

cm. Find the position, nature and size

of 15 cm from it. Calculate focal length of the lens.

9. An object placed 4 cm in front of a converging lens produces a real image 12 cm from the
lens. What is the magnification of the image? What is the focal length of the lens? Also
draw the ray diagram to show the formation of the image.

10.A lens of focal length 20 cm is used to produce a ten times magnified image of a film slide

on a screen. How far must the slide be placed from the lens?
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11.Determine how far an object must be placed in front of a converging lens of focal length 10
cm in order to produce an erect image of linear magnification 4.

12.A convex lens of focal length 6 cm is held 4 cm from a newspaper, which has print 0.5 cm
high. By calculation, determine the size and nature of the image produced.

13.A convex lens of focal length 0.10 m is used to form a magnified image of an object of
height 5 mm placed at a... A convex lens of focal length 0.10 m is used to form a magnified
image of an object of height 5 mm placed at a distance of 0.08 m from the lens. Find the
position, nature and size of the image.

14.An erect image 2 cm high is formed 12 cm from a lens, the object being 0.5 cm high. Find

the focal length of the lens.

15.The filament of a lamp is 80 cm fro onverging lens forms an image of it on

a screen, magnified three times. Find he lens from the filament and the focal

length of the lens.

16.An object 2 cm tall is placed on the axis of a convex lens of focal length 5 cm at a distance
of 10 cm from the optical c Fi sition and size of the image
formed. Which case of image formati con ensesis illustrated by this example?

17. A converging lens of focal length 5 cm is placed ata di: .w 20 cm from a screen. How

far from the lens sheuld an-object be'placed sl&- Its imie Qe screen?

18. An object 5 cm high is held ngla'wﬁoﬁa n§vgin§ens of focal length 10 cm. Find

the position, size and fatuf® éthe i dge@olnted. IAlgp dRRWa S tdyldiagram.

19. At what distance should an object be placed from a convex lens of focal length 18 cm to
obtain an image at 24 cm from it on the other side? What will be the magnification produced

in this case?

20. The magnification produced by a spherical lens is +2.5. What is the nature of image and

lens?
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21. What is the nature of the image formed by a convex lens if the magnification produced by

a convex lens is +37

22. What is the nature of the image formed by a convex lens if the magnification produced by

a convex lens is -0.57?

23. What is the position of image when an object is placed at a distance of 10 cm from a

convex lens of focal length 10 cm?

24. Describe the nature of the image formed when an object is placed at a distance of 30 cm

from a convex lens of focal length 15.cm.

25. At what distance from a convergi 12 cm must an object be placed in

order that an image of magnification 1\A/ (e m)l

NUMERICALS BASED ON CONCAVE LENS
1. A concave lens producewr"m"iCt placed 30 cm from the
lens. Calculate the focal length of the lens. 7

2. The magnification of a spherical lens is +0.5. atWWminsﬁbimage?
3. If an object is placed at a disttze clf_SW fsmsonEvgns of focal length 20 cm, find

the position, nature and height of the image.

From Roots to Results

4. An object is placed at a distance of 4 cm from a concave lens of focal length 12 cm. Find the

position and nature of the image.

5. An object is placed at a distance of 50 cm from a concave lens produces a virtual image at a
distance of 10 cm in front of the lens. Draw a diagram to show the formation of image.

Calculate focal length of the lens and magnification produced.
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6. A 50 cm tall object is at a very large distance from a diverging lens. A virtual, erect and
diminished image of the object is formed at a distance of 20 cm in front of the lens. How much

is the focal length of the lens?

7. 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.

8. An object 60 cm from a lens gives a virtual image at a distance of 20 cm in front of the lens.
What is the focal length of the lens? Is the lens converging or diverging? Give reasons for your

answer.

9. A concave lens of 20 cm focal lengti cm from the lens. Compute the

object distance.

10. A concave lens has focal length 15 cm. At what distance should the object from the lens be
placed so that it forms an image at 10 cm from the lens? Also find the magnification produced

\\ 3

by the lens.

11. Calculate the image distance for an object of-height-12 mm-at a.distance-of 0.20 m from a

concave lens of focal length 0.30-m and state fﬁ“@fle |®
12. A concave lens has foeal Ien@ofIZ_O AAghSdiEncSrom thelens a 5 cm tall object

be placed so that it forms an image at 15 cm from the lens? Also calgujate the size of the
From RBoots to Restilts

image formed.

13. An object is placed 20 cm from (a) a converging lens and (b) a diverging lens of focal length

15 cm. Calculate the image position and magnification in each case.

14. A 2.0 cm tall object is placed 40 cm from a diverging lens of focal length 15 cm. Find the

position and size of the image.
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15.Find the position and size of the virtual image formed when an object 2 cm tall
Is placed 20 cm from (a) diverging lens of focal length 40cmand (b) converging
lens of focal length 40 cm.

16.The magnification produced by a spherical lens is +0.75. What is the nature of
image and lens?

17.The magnification produced by a spherical lens and a spherical mirror is +0.8.
What is the nature of lens and mirror?

18.The magnification produced by a spherical lens and a spherical mirror is +2.0.
What is the nature of lens and mirror?

19.The lens A produces a magnifi reas lens b produces

of 0,/
magnification of +0.6. What is the natu

20. An object is 2m from a lens whiéh T , "age one-fourth (exactly)
the size of the object. Determine the focal length of the lens. What type of the lens
is this?

POWER OF A LENS ™

The power of a lens is defined as the reciprocal of its focal length. It is represented by the letter

P. The power P of a lens of focal length f is gl\i%u U l D
CLASSES

The Sl unit of power (Fferl%gsriﬁ dimtg CI} f’ gentt6 b)ﬂl@legtirthlg is expressed in

metres, then, power is expressed in dioptres. Thus, 1 dioptre is the power of a lens whose focal

length is 1 metre. 1D=1m". The power of a convex lens is positive and that of a concave lens

IS negative.

Many optical instruments consist of a number of lenses. They are combined to increase the
magnification and sharpness of the image. The net power (P) of the lenses placed in contact is

given by the algebraic sum of the individual powers P1 ,P2 ,P3 ,... as P=P1 +P2 +P3 +...
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NUMERICALS ON POWER OF LENS

1. A concave lens produces an image 20cm from the lens of an object placed 30cm from the
lens. Calculate the power of the lens.

2. A convex lens is of focal length 10 cm. What is its power?

3. A person having a myopia eye uses a concave lens of focal length 50cm. What is the power
of the lens?

4. A thin lens has a focal length of —25cm. What is the power of the lens and what is its
nature?

5. Alens has a power of —2.5 D. What is the focal length and nature of the lens?

Also, find the power of the lens.

8. Two thin lenses of power +3.5 D and —2.5 D are placed in contact. Find the power and focal

length of the lens combinag® W

9. A doctor has prescribed a corrrective ens of power —1.5 D. Fiﬁd the focal length of the lens.
Is the prescribed lens is diverging or converging? £ /(| S

10.A concave lens'of focal length 25°cm and a.ii.uou Ijgtftam are placed in
contact with each other Wha@tttpoﬁr (ShiSOlEinSon? Also, calculate focal length

of the combination.
From Roots to Results

11.A convex lens of focal length 20 cm is placed in contact with a concave lens of focal length

10cm. What is the focal length and power of the combination?

12.An object is placed at a distance of 50cm from a concave lens of focal length 30cm. Find the

nature and position of the image.

13.An object of height 2 cm is placed at a distance of 15cm in front of a concave lens of power

—10D. Find the size of the image.
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14.A convergent lens of power 8D is combined with a divergent lens of power —10D. Calculate

focal length of the combination.

15.A concave lens is kept in contact with a convex lens of focal length 20cm. The combination

works as a converging lens of focal length 100cm. Calculate power of concave lens.

16.Find the focal length and nature of lens which should be placed in contact with a lens of

focal length 10 cm so that the power of the combination becomes 5D.

17.A convex lens of power 3D is held in contact with a concave lens of power —1 D. A parallel
beam of light is made to fall on the combination. At what distance from the combination will

the beam get focussed?

18.A convex lens of focal length 256 _ -of focal length 10cm are placed in

close contact with one another. 7 ( )

a). What is the power of the combination?

b). What is the focal Iength}m m

c). Is this combination converging or diverging?
19.The power of a combination of two lenses ’xﬁmw iorrStion of two
lenses X and Y is 5D=If the"focal length of le 1

a). calculate the focal length of le
b). State the nature ofknd1638si¥) Roots to Resu Its

20.Two lenses A and B have focal lengths of +20cm and —10 cm, respectively.

a). What is the nature of lens A and lens B?
b). What is the power of lens A and lens B?

What is the power of the combination if lenses A and B are held close together?
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1. Define 1 dioptre of power of a lens.

Power of lens is defined as the reciprocal of its focal length. If P is the power of a lens of focal

length F in metres, then
The S.1. unit of power of a lens is Dioptre. It is denoted by D.

1
B f(in meters)

1 dioptre is defined as the power of a lens of focal length 1 metre.

Hence, 1 D=1 m™

,.h edle at a distance of

f)r nt 6f the convex lens if the

2.A convex lens forms a real and“ip
50 cm from it. Where is the needle plac

Image is equal to the size of the"abject? Also, find the power of the lens.

When an object is placed at the at convex lens, its
image is formed at the centre of 2, ON r'side-of the lens. The
image formed is inverted and of the same size as.the object, as.shown in.the .

oo U3 VATNROOTS

. 1 A CCILCC

It is given that the image of the needle is formed at a distance of 50 cm from the convex lens.

Hence, the needle is placed in front of the lens at a distance of 50 cm.
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Object distance, u=—50 cm
Image distance, v=50 cm
Focal length =f

According to the lens formula,

1.1 1 _1,1_1
f 50 —50 50 50 25

f=25 cm=0.25 cm

Power of the lens, P= — L =1 44D

f(in meters) 0.25

3. Find the power of a cwmenm

Focal length of concave lens, =2 m

AANROOILS
G @EASSES -
Here, negative sign arrge?,d(gellﬁthﬁl\égregrﬁ gatU{e(gf ‘R i']sl t:s

Hence, the power of the given concave lens is -0.5 D.

Power of the Iens p=
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ASSIGNMENT QUESTIONS SET -1

Define refraction.

Define refractive index.

What is the unit of refractive index?

List out the factors on which the refractive index of a medium depends.

Define angle of incidence.

o o bk~ w0 Dp e

What is the angle of incidence if a ray of light is incident normal to the surface separating
the two media?
7. What is a lens?

8. What is a concave lens?

Ieng ..

11.A thin lens has a focal length f ==12 em. Is it convex or concave lens?

12.A lens forms an erect image f iiighs offthesgpiesixiy front of it. Is the lens convex or
concave? - :

13.Where should an object be placed so that a real.and inverted-image of same size is obtained

using a convex lens? I‘U U l D

14.Write the relation between u, v and f of é thin lens.

15.What is the sign of u, v and fg aLenA Ies a&r(Eg &artesian sign convention?

16.An object of heighfl pnds placedat@distgnee of 2f frdm axcenyex fens. What is the height

of the image formed?

10.What type of image is formed by a conc

17.Define power.

18.What is least distance of distinct vision?

19.What happens when a ray of light passes through the optical centre of a lens?
20.State the laws of refraction.

21.Diagrammatically represent the refraction of light through a rectangular glass slab.

22.Define convex lens. Why is it referred to as converging lens?
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23.Draw a diagram to show the second principal focus of a convex lens.

24.Distinguish between a convex and a concave lens.

25.Draw a ray diagram to show the refraction of light when it passes through the optic centre of
a convex lens.

26.List out the uses of convex lenses.

27.With the help of a ray diagram show how an object gets magnified in a simple microscope.

28.Define the power of a lens. What is its unit?

29.With the help of a diagram explain how light gets refracted when it passes through a
rectangular glass slab.

from

30.An object is placed at a distance 0 e lens of focal length 20 cm. Find

the nature and position of the image. :
31.An object is placed 50 cm from a ler | a virtual image at a distance of 10 cm
in front of the lens. Draw a diagram to show thé formation of image and calculate the focal

length of the lens.

32.An object of height 4 cm is n a convex lens of focal length
20 cm. Find the position, nature’and’s f the \Mage. '

33.What is the power of a lens having a focal length of a):50 cmb) =50-em—

34.Draw a ray diagram to show the pos‘ition. an[‘r‘(uwm im@ a convex lens
when the object is placed | |
CLASSES

a) at 2F4
From Roots to Results

b) between F; and 2F,
¢) beyond 2F,

Prepared by: Pranjal Sir (# 9250471512)
52



35.State and verify Snell’s law.

36.The bending of a beam of light when it passes obliquely from one medium to another is
knownas .
1. reflection
2. refraction

3. dispersion
4. deviation

37.The part of the lens through which the ray of light passes without suffering deviation is

called .

optical centre
focus

centre of curvature
pole

38.Convex lens always gi% OWM .
optical centre | : V

1.

2. centre of curvature PYAY \ N @
e I LAINRKRUULD
4. radius of curvature 5 C L A S S E S =

39. Parallel rays of qult ?nSr'an w@%efsglwf%cowe@esam.t S

1. centre of curvature

B wbh e

2. the principal focus
3. optical centre

4. the focal plane

40. Where should an object be placed so that a real and inverted image of the same size is
obtained, using a convex lens?
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1. Between O and F
2. AtF

3. At2F

4. Atinfinity

41.S1 unit of the power of a lensis .

dioptre
cm
metre
watt

> wh e

42. 1 D is the power of the lens of focal length of __ cm.

100
10
1/100
1/10

B wh e

43. In a simple microscope lens used is __.

. biconvex : ,
. biconcave ‘ , = 0

1
2
3. plano convex
4

. cylindrical ) 4 u l -,
44.Reciprocal of foeal.length'in‘metres'is knox&Uf : b

1. foous — CLASSES—

2. power
3. power of accommddatid M Roots to Resu Its

4. far point
45. A convex lens is called .

converging lens

diverging lens

both converging and diverging lens
refracting lens

oo e
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46. A positive magnification greater than unity indicates

1. real image

2. virtual image

3. neither real nor virtual image
4. distorted image

47. The power of a convex lens of focal length50 cmis

1. 420D
2. +2D
3. +50 D
4, -20D

48. The focal length of a lens wh

—66.66 cm
+1.5m ' ( ) —
+66.66 cm

-1.5m

49. Real images formed by sin
. on the same side of the lens as the’o
inverted

\ROUILS
. smaller than the“ebject -
50.An object is placed 12 Cm fro@ chnvAelﬁNﬁe EaSngth iIS'10 cm. The image must

be
From Roots to Results
virtual and enlarged

virtual and reduced in size
real and reduced in size
real and enlarged

A wh e B wh e

P wh e

51. When a person uses a convex lens as a simple magnifying glass, the object must be placed
at a distance

1. less than one focal length
2. more than one focal length
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3. less than twice the focal length
4. more than twice the focal length

52. The image produced by a concave lensis .

always virtual and enlarged
always virtual and reduced in size
always real

sometimes real, sometimes virtual

> wh e

53. A virtual image is formed by .

a slide projector in a cinema hall
the ordinary camera
a simple microscope
Telescope

B wh e

54. An object is placed 25 cm from a con e focal length is 10 cm. The image

distance is_ cm.

1. 50 cm
2. 16.66 cm ,
3. 6.66.cm : : »
4.10cm '

N 4 . z |
55. The least distance ofdistinct visionis KUU l b
1. 25cm - =

CLASSES

2. 25m
3 0.95 cm From Roots to Results

4. 10 cm

56. A convex lens has a focal length of 20 cm. Its power in dioptres is

mBwNp
© o uN
N Ol
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57. An object is placed before a concave lens. The image formed

1. is always erect

2. may be erect or inverted
3. is always inverted
4

. Is always real

58. A ray of light travels from a medium of refractive index n1 to a medium of refractive index

n2 . If angle of incidence is i and the angle of refraction is r, then :1% is equal to

1. nl
2. n2
3. n21
4. nl12

59. Two thin lenses of power +5 D and -2 D are placed in contact with each other. Focal length

of the combination is m m

1. +3m

T UYANRUOUILS
0% ~CLASSES-

60. An object is placed between two I:slane mirrors inclined at an anglf of 45° to each other.

Howmanyimagesdoyoﬁgpg&toseSOts to Results

How can an inverted image of an object be obtained with a plane mirror?

62. How many images of himself can an observer see in a room whose ceiling and two adjacent

walls are mirrors?

63. A convex mirror is held in water. What should be the change in its focal length?
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64. If the light from the Sun subtend an angle Q at the pole of a concave mirror of focal length

f, where will it converge? Also find the diameter of the image. Draw the necessary ray diagram.
65. When does Snell's law of refraction fail?

66. How does the frequency of a beam of ultraviolet light changes when it goes from air to

glass?

67. State two conditions under which a ray of light suffering refraction from medium 1 to

medium 2 does not undergo any change in direction.

68. Name the factor on which lateral shift produced by glass slab depends?

69. A glass lens is immersed in wate the lens affected?

é r i;) ocal of focal length? Give reason.

71. A convex lens is made of a material of refractive index m1 when placed in a medium of

T
70. Why is the power of a lens is measured

refractive index m2 , behaves as g.eivesgi s. Ao and m2 related?

73. An object is held at a distance of 60 ¢ from a convex mirror of focal length 20 cm. At

what distance from the mirror, should a plane mirror be held so that images, in ‘the two mirrors
coincide? (ans. 22.5.cm) Al N I‘ i D
74. How do you find the rough fGI ILngtAf &n& ES?S the same method applicable to

a concave lens? From Roots to Results

75. Which factors determines the focal length of a lens?
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	SIGN CONVENTION FORSPHERICALLENSES
	2.A convex lens forms a real and inverted image of a needle at a distance of 50 cm from it. Where is the needle placed in front of the convex lens if the image is equal to the size of the object? Also, find the power of the lens.


