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3. Laws of reflection of light are:

...................................................................... B 94O
|4. Who suggested the wave theory of light?

@ Ibn Al Haytham ~ ® Einstein O} Maxwell © Newton
I5. In a convex mirror focus is:

Behind the mirror Under the mirror

(© On the mirror (® In-front of the mirror
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6. The formula for focal length is: OR The relation between focal length and radius of
curvature is:

8. A converging mirror with a radius of 20
What is the object distance? O

(®) -20cm 7.5

|10. An object is placed at the center of curvature of a concave mirror. The image produced by

the mirror is located:

At the center of curvature Out beyond the center of curvature
(© Between the center of curvature and focal point (® At the focal point

LR e e s e R R e N ]

11, Magnification does not always mean?

®virtual Real .
12. In magnification image could also be ........ Than the object.
(A Real Virtual

113. Convex mirrors produce images that are smaller than objects. This increase:
View for the observer A and C
© View fortheimage ©® Noneofthese . . :

14. Which of the following quantities not change during refraction of light?
_______ Its frequency ~ (® Itswavelength ~ (© Itsspeed © _ ItsDirection ;

15. The index of refraction depends on:
O] Speedoflight  ® Image distance © Objectdistance ® The focallength |
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1.52 1.66 © 2.21 ® 2.42
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121. The speed of light in water is approximately:
i (») 2.6x108m/s 25x108m/s (© 3.3x108m/s 2.3x108m/s

e e e T T T T T T

122. The speed of light in glass is:

23. Snell's law is:

sin<r sin < i , ,
® n= n=— © n=51@/@ © n=sin<r

o SIS T B SN < i o

24. If aray of light in glass is incident on an air surfag@%g angle greater than the critical
| angle, the ray will: D2

(») Diffract only Partially reﬂe Refract Only '

125. The critical angle for a beam of lightpassing from water into air is 48.8 degrees. This means
i that all light rays with an angl cidence greater than this angle will be:

(») Totally transmitted ®
© Absorbed o S o) _Partially reflected and partially transmitted

1|126. Critical angle of water is:

49,500 () 500 (®) 450
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|27. Conditions for total internal reflection are:

1128. Optical fiber works on the principle of:

Total internal reflection Reflection
(© Refraction (® Diffraction
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130. Endoscope is a:
(®) Principle Formula (© Technique

e e e T T T T T

131. An instrument used to view the throat of human body is called:

(») Cystoscopy -_ Bronchoscope  (¢©) Gastroscopy

e i e T T

132. The power of lens is reciprocal of:

(») Principal axis principal focus (©) Diopter
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{33. The power of lenses is equal to:

u
| o™
(T 700 ) 1 Y ) ) ) ) 1 0 R ) T ) D) 1= ==, 10 (D (0 0 D) ) (1
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135. Concave lens spreads light away from the:

(») Centre of curvature ) Optical center (¢) Principal axis

e e T T e T R T T R R PR R R T R R R R TR S o

I36. Convex lens bends light towards the:
(») Centre of curvature (8) Optical center (©) Principal axis
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1|137. If the image is virtual then its distance from lens is taken as:

©OHalf JO) Negative ©Double ... ® Positive
1138. Which type of image is formed by convex lens on a screen?
_ ® Inverted and virtual [©] Inverted and real

L R L L R R S R R L TR T T

1139. Which type of image is formed by concave lens on a screen?

® Inverted and virtual Upright and virtual
© Inverted and real

__________________________________________________________ © POSltlveQQ@Noneofthese
\ O
£
ONegative © Noneofthese

|44. Image formed by camera is: |
(® Virtual, upright and magnified @ Real, inverted and diminished

. In slide projector Projection lens is a:

(») Convex mirror Concave mirror () Concave lens

........... focal length than eyepiece.

........................................................ ©Lesser ... Noneofthese f
........................................................................................................................................ © fo—f O )
., ——— =5
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I51. Which type of image is produced by the converging lens of human eye if it views a distant
] object?

® Real Erect same size Real, Inverted, Diminished

© Virtual, Erect, Diminished

[52. The human eye has:

(A) Concave lens Concave mirror (¢) Convex mirror Convex lens

I56. In near-sightedness light rays from a distant object are focused ......... retina.
In Front of After (© Beyond (®) None of these

L e T T R T

% ......... retina.

(®) Before

[57. Hypermetropia can be corrected using .......lenses.
(® Simple (® Concave (©) Convex

| §
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|Q1: Whatdo vou understand by reflection of light?

1 Draw a diagram to illustrate reflection at a plane surface.

|Ans: Reflection:

! When light travelling in a certain medium, falls on the surface of another medium, a part of
it turns back in the same medium. This is called reflection of light.

Following diagram show reflection of light from a plane surface:

Incident ray 1
A

Reflected ray

Angle of | Angle of
incidence ! reflection

Plane mirror

Point of incidence

Fig. Reflection of light

102: Describe the following terms used in reflection. i. Normal ii. Angle of incidence

] iii. Angle of reflection

HAns: i. Normal:

A line drawn perpendicular to the surface of mirror at the point of incidence of light rays is
called normal.

ii. Angle of incidence:

The angle between the incident ray and normal is called angle of incidence.
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s iil. Angle of reflection:

I The angle between the reflected ray and normal is called angle of incidence.

|Q3:  State laws of reflection.

|Ans: Laws of Reflection:

: ¢  The incident ray, the normal and the reflected ray at the point of incidence all lie in
g the same plane.

X The angle of incidence is equal to the angle of reflection.

|04: Define refraction of light.

|Ans: The bending of light as it passes from one transparent medium to another transparent
medium is called refraction of light.

|05: Define angle of refraction.

|Ans: Angle of Refraction:

1 The angle between the refracted ray and normal is called angle of refraction.

|Q6: What is meant by refractive index? How would you determine the refractive index of
i rectanqular glass slab?

[ans: Refractive index;
i Refractive index of the medium is the ratio of the speed of —
light in air to the speed of light in the medium. - Substance |, o . )

I _ Ispeed of light in air

. Refractive Index = Diamond 2 42

i speed of light in medlumO

: Or n = < 2/ | CubicZirconia | 2.21

: ’ /> Glass (flint) 1.66

E Refractive index of glass slab: i de ‘

[ Speed of light in air = c = ms 1 Glass(crown) 1.52
Speed of light in glass— 08 ms-1 Ethyl Alcohol 1.36

! 8

| n = E: 3X108 @O Ice 1.31

I \% 2x10°.\ &

I n =1.5 (@S wvaer 1.33

: . . : Air 1.00
|Q7: What is meant by tern@n ternal reflection? _

|Ans: Total Internal Reflection: '

] When the value of angle of incidence becomes greater .

than the critical angle, then the ray does not enter in to Air : No refracted ray

i the second medium, but reflects back in the same ~ Glass

medium such reflection of light is called total internal ~ 'ncident

! reflection. Reflected

I ray
|08: State the conditions for total internal reflection? -

|Ans: Conditions for Total Internal Reflection: Fig. Condition for total

i X The angle of incidence should be greater than internal reflection

0 critical angle.

X The ray of light should travel from denser medium to rarer medium.

109: What is critical anale? Describe the relation between critical angle and refractive
I index of a substance.

|Ans: Critical Angle:

I The angle of incidence that causes the refracted ray in the rare medium to bend through
90°is called critical angle.

I Relation between Critical angle and Refractive index:

If refractive index of air with respect to glass is n, then refractive index of ray from glass to
I 1

i air in ~. According to Snell’s law:

1 1  sin<i

I - = — Since <i=<C(C

| n SIn<r

..l m N
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1 Sin<l _
- — = Since <r = 9(o
n nsin<9oo
1 sin<i 1
e or N =-—
n 1 sin<c

Q10: Define the following terms applied to a lens. i. Principal axis ii. Optical Center
iii. Focal Length.

Ans: I Principal axis:
Each of the two surfaces of a spherical lens is a
section of a sphere. The line passing through the
two centers of curvature of the lens is called
principal axis.
ii. Optical Center (C): A
A point on the principal axis at the center of the lens Focal length  Fig.
is called optical center.

iii. Focal Length: ; - ;
This is the distance between the optical center and principal focus. "‘@ pakcity.org %"

Q11: How can yvou use thin converging lens as magnifving glass.

i

|lAns: A magnifying glass is a convex lens which is used to produce magnified images of small |/
I objects. Hence it is also called simple microscope. When object is placed between principal |-
focus and the optical center than an upright, virtual and magnified image is seen from |
j normal eye. @\ I
|Q12: A coin is placed at a focal point of a converaging ler( an image formed? What is its |
I nature? ]
|Ans: When a coin is placed at a principal focus of Qw%x lens no image is formed because the |-
i refracted rays become parallel and never i
|Q13: What is meant by principal focus _ onvex lens (b) Concave lens? Illustrate vour ||
! answer with ray diagram. :
|Ans: (a) Convex lens: [
The light rays travelling [ to the principal axis of convex lens after refraction meet a |4
J point on the principa s called principal focus F. Hence convex lens is also called |
converging lens.
1 (b) Concave lens: i
I For concave lens the parallel rays appear to come from a point behind the lens called |
principal focus F. Hence concave lens is also called diverging lens.
I | I
i > : Principal focus Lig:ht rays after 1
i o 5 rerraction |
I Parallel > . diverge from i
i light rays - L principal axis |
1 N - = Parallel ; . I
E O)p.[ta\ centre “gmi‘f } F N\Optical centre E
E . Li%ht r;ys after > E
I Principal axis refraction converge Principal axis i
u at F i
E Fig. Convex lens Fig. Concave lens E
|014: What are the differences between real and virtual images? [
|Ans: The differences between real and virtual images are:
: Real Image Virtual Image :
I % Image isinverted. “ Virtual image is erect }
% In real image, rays of light actually |+ In virtual image rays of light appear to ||
I converge to form image. diverge. i
I ¢ The image that can be obtained on |% The Iimage that cannot obtain on ||
screen is called real image. screen is called virtual image.
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|Q15: Define the term resolving power and magnifying power. — j
|Ans: Magnifving Power: Ihv . —— % :
It is the ratio of angular size of final image produced by @)k d i
magm:jj/z:ng glass to the angular size of object seen without Fig.
I magnifying glass. [
I Formula: i
I Angular size of final image produced by magnifying glass . i
- M= ) ; . A Virtual g
| Angular size of object seen without magnifying glass image i
I o’ i Magnifying [
I M=-=— ' N glass I
| 0 ' ~ i i
I _ h, -Object g
g Resolving power: : ; Ih I
i ; . i —p ' A i
g The resolving power of an instrument is its ability to —* " —a ¥ i
i distinguish between two closely placed objects or point (b) 4
I ) Oy [
i sources. : d . :
|Q16: Mention the magnifving powers of the following optical  Fig. image formation in [}
I instruments. magnifying glass i
I i. Simple Microscope ii. Compound Microscope [
i iil. Refracting Telescope. i
|Ans: 1. Simple microscope: I
Magnifying power of Simple microscope.
L d L
i M =1+ ? ]
[ ii. Compound Microscope: @ i
i e :
i L (O i
! g " Eyepiece (\O:) -
| Objective | O%Q?% i
E . Eye ;
i "~ i
: B i
] e I
Il Fig. Ray diagram for compound microscope |
Magnifying power of Compound microscope.
n L d L
] M=—(1+ —) I
I £, f. i
J iii. Refracting Telescope: i
E o Objective lens Eyepiece E
i A :
I Y / l - F;:*Fo |
! 5 i
E ) — L fo = E
| ’/.f,-"— -— fo — |
i I, Fig. Ray diagram of refracting telescope i
Magnifying power of Refracting Telescope.
6.-. | (Y DN [N ) N O ) D S LY (OO0 S ) (N O (O U N Y = V=< =Sl (D SO (NN (DD N Y U A =) ) (R (RO () Sl [ | o ) ) o o v | I 5 oo w0 I o o o e i .-.6
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Q17: Define power of lens and its units.

Ans:

Power of lens:
Power of lens is defined as the reciprocal of its focal length in meters. Thus Power of
lens = jlc (focal length in meter)

Unit of power of lens:

The S.I unit of power of lens is Diopter denoted by a symbol ‘D",
Diopter:

One Diopter is the power of lens whose focal length is one meter.

o% pakcity.org %D

Conceptual Question

QO
o

=
A

Q
B

Ans:

O
-

~
o

O
N

~
.U: T

Q
1

ANS:

06:

ANns:

Q7:

Ans:

08:

1ANS:

09:

ANS:

Q1 0:

- A fish under water appears to be at differ

+ Concave mirrors are SLllta(

A man raises his left hand in a plane mirror, the image facing him is raising his right
hand. Explain why?

It is because the images produced by the plane mirror are virtual, upright, left-right
reversed, and the same distance from the mirror and of same size as object.

In vour own words, explain why light waves are refracted at a boundary between
two materials?

When light rays enter from one transparent medium to another medium the speed of light
changes due to change in wavelength, so light rays are ref@ed at the boundary between
two materials. /)&

Explain why a fish under water appears to b a\t\@dlfferent depth below the surface
than it actually is. Does it appear deeper orshallower?

depth below the surface, it appears to be
less than the real depth and image is formed at

shallower because apparent depth is alw
apparent depth.

are suitable for make up?
r make up because when a man stands between principal
focus and pole of mzrré}gﬁfe sees enlarge erect and virtual image of his face. And it is not
suitable when person is not standing between focus and pole of mirror.

Why or why not concave mlgg

Why is the driver’s side mirror in many cars convex mirror rather than plane or
concave’?

The image formed by the convex mirror is always virtual, erect and diminished so convex
mirrors are used in automobiles which enables the driver to see the vehicle coming behind
him.

When an optician’s testing room is small, he uses a mirror to help him test the eye
sight of his patients. Explain why?

If the optician’s room is small then for testing eye sight words are placed at the back side or
patient and mirror is placed in front of the patient. So that image of words is formed at the
distance doubled than the size of room.

How does the thickness of lens affect its focal length?

As we know that focal length is half of radius of curvature. So a thick lens has short focal
length and a thin lens has large focal length.

Under what condition will a converging lens form a virtual image?

If the object is placed in between principal focus and optical center of the lens, the image
formed will be virtual, erect and large in size than the object.

Under what condition the converging lens form a real image that is the same size as
the object?
If object is placed at 2F distance from the lens the image formed will be real and inverted.

Why do we use refracting telescope with large objective lens of large focal length?

] e o i [}
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ully

Ans: In telescope objective lens of large focal length is used in order to collect information of
distant object from infinity. So, that we get better magnification.

Since,
M =2
fe
Additional Question -4 pakcity.org j%o
Q1: For which purpose the gastroscopy, cvstoscopyv and bronchoscope are used medical
field?

Ans: Gastroscopy is used to view stomach, Cystoscopy is used to view liver or bladder and
Bronchoscope is used to view sore throat.

Q2: What is difference between concave mirror and convex mirror?

=
X

Aperture or opening _Radius of
i curvature

Ceéntre of Aly. 45" Apertufe‘
- . gurvature / R” o | ‘LR
Principal axis | | Principal axi N
' C. Il I _.C
| |
Pole | - |
| Pole |
(a) Concave mirror (b) Convex mirror
Fig. Types of spherical mirrors é;\
Concave mirror: (QQ‘ 2
\/ A E

%  Focal length of concave mirror is taken as

\/

o The mirror whose inner curved surface i

Convex mirror: %}éﬂ
o Focal length of convex mirror éic@ as negative.

L 2
] O . . ’ p
X The mirror whose outer curve s—ﬁrface is reflecting is called convex mirror.
/\\
Q3: Define focal length. (\&

|Ans: Focal Length: @
I The distance between principal focus and pole of the mirror is called focal length.

Q4: What is endoscope?
|Ans: It is an instrument, which is used to observe and get the image of the internal organ of the

. body.

|05: Define refractive index. What is its unit?

ecting is called concave mirror.

R e N e e e e N N e e e e I N EE T e e e [ e e e ey ) oy [ o oy [ o [y [y [y (e oy ey [ oy [y [y [y e oy ey oy [ i ey o D] ot o e

|Ans: Refractive index:
! The refractive index n’ of a medium is the ratio of the speed ‘c’ of light in a vacuum to the

speed v’ of light in the medium.
C
n = -
V

Bl

Unit: It has no unit,

Q6: Describe the simple microscope.

e e e |

Ans: If the object is placed in between principal focus and optical center of the lens, the image
formed will be virtual, erect and large in size than the object. So it is called simple
microscope.
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===

Q7: What is difference between reqular and irreqular reflection?
Ans: Difference between reqular and irreqular reflection:

I
I

[ 1T 1

I Regular Reflection Irregular Reflection I
: % The smooth surface of silver reflects | < Most of the object in everyday world is ||/
I rays of light in one direction only. not smooth on the microscopic level. ||
! The reflection by these smooth The rough surfaces of these objects ||
: surfaces is called regular reflection. reflect the rays of light in many ||

]
ol m
(] ) ] 1 ] ) (R ) 7= = <] [ 0 5 WO > ] =] ) T i ) ] ] () ] | ) ] ) () VS O (RO S ) ) W ] ) A ) ) LI ) A [ A R O ) ) [V ) I ) 1)
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directions. Such type of reflection is
called irregular reflections.
os: Define Snell’s law. Write down its formula.
|Ans: According to Snell’s law the ratio of sin of angle of incidence to the sin of angle of reflection
i Is known as refractive index of the second medium with respect to first medium.

] sin<i

| n = —

H sin<r

11Q09: What are applications of lenses?

|Ans: Lenses are used in many optical devices to get images of objects. Following are some devices

in which lenses are used.

1. Camera 2.  Slide projector 3. Photograph enlarger

I 4.  Optical microscope 5. Refracting telescope 2 : :

1 _ _ o% pakcity.org %o

|Q10: Define pole of the mirror.

|Ans: It is the mid- point of curved surface of spherical mirror. It is also called vertex and it is

denoted by P.

|011: Describe the difference between simple microscope and compound microscope.

|Ans: Difference between simple microscope and compound microscope:

1 Simple Microscope Compound Microscope

* Its total magnification is limited to | % Its total magnifications are the

] the magnification of single lens used. multiplication of the eyepiece and

¢ It has only one lens for magnifying ob]ectn{?‘ gnification.

I objects. o It ﬁa&@/o lenses for magnifying objects,

(\\@%@ %ce and objective.

l012: What s prism? » (Q%

|Ans: A solid geometric figure whose two @anre similar,

I equal, and parallel rectilinear fi gu& 7hd whose sides

are parallelograms. Q)SO

i (““'Ex

i \

: Fig Refraction through
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1Q.1: Describe the structure and image formation in human eye.
1Q.2: What do vou mean by defect of vision? Describe the main defects of vision and how are

: Q.3: Describe the applications of lenses in the following optical devices.

: Q.4: Find the value of critical angle for water (refracted angle = 90° ). The refractive index
: Q.5: An object is placed 6 cm in front of a concave mirror that has focal length . Determine

1Q.6: An object 30 cm tall is located 10.5 cm from a concave mirror with focal length 16 cm.
1Q.7: A convex lens of focal length 6 cm is to be used to form a virtual image three times the
Q.8: Find the focal length of a mirror that forms an image 5.66 cm behind the mirror of an

Q.9: An obiect 4 cm high is placed at a distance of 12 cm fro @i\g:onvex lens of focal length

Chapter: 12 Geometrical Optics 48 pakcity.org %ﬂ

they minimized?

i. Camera ii. Slide Projector iii. Photograph Enlarger

of water is 1.33 and that of air is 1.

the location of 10 cm the image.

(a) Where is the image located? (b) How high is it?

size of the object. Where must the lens be placed?

Object placed at 34.4 cm in front of the mirror. Is the mirror concave or convex?

8 cm. Calculate the position and size of the image. A@ frte the nature of the image.
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