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1. Answer the following questions.

a. Explain the difference between a plane mirror, a concave mirror and a convex mirror
with respect to the type and size of the images produced.

Answer:
Plane mirror Concave mirror Convex mirror
Type of Virtual and Virtual (erect) as well as Real Virtual and
image Erect (inverted) Erect
Size of Same size Diminished, Same size and Diminished
image magnified

b. Describe the positions of the source of light with respect to a concave mirror in
1. Torch light

2. Projector lamp
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3. Floodlight

Answer:

(a) Torch light: The source of light is placed at the focus.

(b) Projector lamp : The source of light is placed at the centre of curvature.

(c) Flood light : The source of light is placed just beyond the centre of curvature.
c. Why are concave mirrors used in solar devices?

Answer:

e Solar devices like solar cooker or solar water heater use solar energy to cook food or
heat water.

e When sun rays fall on the concave mirror, they converge and come together in the focal
plane.

e Due to convergence, the intensity of sun rays increases and the food or water is heated
faster. Hence, concave mirrors are used in solar- devices.

d. Why are the mirrors fitted on the outside of cars convex?
Answer:

e A convex mirror is used as rear view mirror because they form erect, virtual, and
diminished images.
e This, allows the driver to view a large area in a small mirror.

e. Why does obtaining the image of the sun on a paper with the help of a concave mirror
burn the paper?

Answer:

e When sunrays fall on the concave mirror, they converge and come together in the focal
plane.

e Due to convergence, the intensity of sunrays increases.

e Hence, image of the sun on a paper with the help of concave mirror bums the paper.

f. If a spherical mirror breaks, what type of mirrors are the individual pieces?

Answer:
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e When a spherical mirror breaks into smaller pieces, the radius of curvature and focal
length does not change.
e Hence, it will continue to behave like a spherical mirror only.

2. What sign conventions are used for reflection from a spherical mirror?

Answer:

According to the Cartesian sign convention, the pole of the mirror is taken as the origin. The
principal axis is taken as the X-axis of the frame of reference. The sign conventions are as
follows.

1. The object is always kept on the left of the mirror. All distances parallel to the principal
axis are measured from the pole of the mirror.

2. All distances measured towards the right of the pole are taken to be positive, while those
measured towards the left are taken to be negative.

3. The distance measured vertically upwards from the principal axis are taken to be
positive.

4. The distance measured vertically downwards from the principal axis are taken to be
negative.

5. The focal length of a concave mirror is negative while that of a convex mirror is positive.

3. Draw ray diagrams for the cases of images obtained in concave mirrors as described
in the table on page 122.
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Images formed by concave mirrors

No. | Position of the |Position of the image Nature of Size of the
object image image

1 |Between pole and |Behind the mirror Erect, virtual Magnified
focus

2 | At the focus At infinity Inverted, real Very large

3 |Between focus and | Beyond the centre of| Inverted, real Magnified
centre of curvature |curvature

4 | At the centre of|At the centre of|Inverted, real Same as the
curvature curvature object

5 |Beyond the centre | Between the centre of | Inverted, real Diminished
of curvature curvature and focus

6 |At a very large|Atfocus Inverted, real Point image
(infinite) distance

Answer:

(a) A ray diagram for object at infinity for a concave mirror.

=

Object at infinity for a concave mirror

Image position Nature of image

At focus Real, inverted and point
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(b) A ray diagram for object beyond centre of curvature for a concave mirror.

An object beyond centre of curvature for a concave mirror

Nature of image
Image position

Between the centre of curvature and Real, inverted and
focus. diminished.

(c) A ray diagram for object at the centre of curvature for a concave mirror.

Object at centre of Curva fu re be a concave mirror.
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Nature of image
Image position

At the centre of curvature. Real, inverted and same
size

(d) A ray diagram for object between F and C for a concave mirror.

P
Object between F & C for a concave mirror
Nature of image
Image position
Beyond the centre of Real, inverted and magnified.

curvature.

(e) A ray diagram for obj ect at focus for a concave mirror.
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Object at focus for a concave mirror.

Nature of image
Image position

At infinity. Real, inverted and highly magnified.

(f) A ray diagram for object between pole and focus for a concave mirror.

Object between pole and focus for a concave mirror
Image position Nature of image
Behind the mirror.  Virtual, erect and magnified.

4. Which type of mirrors are used in the following?

Periscope, floodlights, shaving mirror, kaleidoscope, street lights, headlamps of a car.

Answer:
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Objects

Periscope
Floodlights
Shaving mirror
Kaleidoscope
Street lights

Head lamps of

@‘II IViWdl ©Cl

Type of Mirror

Plane mirror
Concave mirror
Concave mirror
Plane mirror
Convex mirror

Concave mirror

car

5. Solve the following examples

a. An object of height 7 cm is kept at a distance of 25 cm in front of a concave mirror. The
focal length of the mirror is 15 cm. At what distance from the mirror should a screen be
kept so as to get a clear image? What will be the size and nature of the image?

Solution:

Given: Object size (hy) =7 cm
Object distance (u) =-25 cm
Focal length (f) = -15cm

To find: Image distance (u) = ?

Image size (hy) =?
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The screen should be kept 373 cm in front of the mirror. The image is real.
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The height of the image is 10.5 cm, it is an inverted and enlarged image.

b. A convex mirror has a focal length of 18 cm. The image of an object kept in front of the
mirror is half the height of the object. What is the distance of the object from the mirror?

Solution:
Given: Image size (h,) = '/, h,
Focal length (f) = 18 cm

To find: Object distance (u) ?

Formula
i) M=T}::L-—% (ii) —+%=%
Solution: M=—21
1
ARG a1l
M 12 x %
ity
v
Now AT
v 1
N
ot sl
1 =2
Folll s
L LN
g1
I
-~ el g
(=2+1) 1
u 18
-1 1
R
u=-18 cm
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The object is placed in front of the convex mirror at a distance of 18 cm.

c. A10 cm long stick is kept in front of a concave mirror having focal length of 10 cm in
such a way that the end of the stick closest to the pole is at a distance of 20 cm. What will
be the length of the image?

Solution:
Given: Object size (h;) = 10 cm
Object distance (u) =-20 cm

Focal length (f) =-10 cm

Tofind: Imagesize(h) =7

Formula: i+~1—-i
g (M et P
h v
M-TI?--_T
Solution: l+i=-1—
| et I
el AR
v =20 =10
(il AR
v =10 20
MR, st V1
TR -
A AL
» 20
v==20cm
0
M‘hl u
L. RN
h, u
_ —(vxh)
h,= u
I —{=20 = 10)
) =20
h,=-10cm
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The height of the image is 10 cm and it is a real and inverted image.
6. Three mirrors are created from a single sphere. Which of the following:

pole, centre of curvature, radius of curvature, principal axis — will be common to them
and which will not be common?

Answer:

Three mirror created from single sphere

e Centre of curvature and Radius of curvature will be common for all three pieces.
e Pole and Principal axis will not be common.

Questions and Answers

Question 1.

What is light

Answer:

Light is a form of electromagnetic radiation that produces the sensation of vision.
Question 2.

What is a mirror?

@‘II IV dl GG


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-11-reflection-of-light/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-11-reflection-of-light/

@l IS il i
Answer:
A mirror is a reflecting surface which reflects light and creates clear images.
Question 3.
Principal Focus of Concave and Convex Mirror.

Answer:

Principal Focus of the Convex Mirror
Principal Focus of the Concave Mirror

(i) Incident rays which are parallel to the (i) Incident rays parallel to the
principal axis of a concave mirror, after principal axis, after reflection, appear
reflection from the mirror, meet at a to come from a particular point
particular point in front of the mirror on behind the mirror lying along the

the principal axis. This point (F) is called principal axis. This point is called the
the principal focus of the concave mirror. principal focus of the convex mirror.

(ii) It is formed in front of the mirror. (i) It is formed behind the mirror.
(iii) Focus of concave mirror is real. (iii) Focus of convex mirror is virtual.
Question 4.

If we hold a page of a book in front of a mirror, we see laterally inverted letters in the
mirror. Why does it happen?

Answer:

e When we hold a page of a book in front of the mirror, the image of the words appear
laterally inverted.

e The image of every point of the word is formed behind the mirror at the same distance
from the mirror
Because of this the left and right side of the image is interchanged.
Hence, if we hold a page of a book in front of a mirror, we see laterally inverted letters in
the mirror.

Question 5.
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Which letters of the English alphabet form images that look the same as the original
letters?

Answer:
AHIMOTUVWXY
Question 6.

When a person stands in front of a plane mirror, how is the image formed? What is the
nature of the image?

Answer:

e The image of a person is formed from every point of the source, thereby forming an
extended image of the whole source.
e The image formed would be virtual, upright and left-right reversed.

Answer the following questions:
Question 1.

Place two plane mirrors at an angle of 90a to each other. Place a small object between
them. Images will be formed in both mirrors. How many images do you see? Now change
the angle between the mirrors as given in the following table and count the number of
images each time. How is this number related to the measure of the angle?

Answer:

The Relation between the angle between the mirrors and the number of images formed is given
by

n=360°A-1
n = number of images,

A = angle between the mirrors

Number of images
Angle
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120° 2
90s 3
60® 5
45® 7
30® 11
(1) A =120® (2) A= ¢
n = ﬂ—l n = ﬁ—l
120 a0
= 3_-1=2 = 4-1=3
(3) A= 60° 4 A= 45°
360 JARE=... SN
n-——ﬁn—l n——451
= 6-1=5 =8-1=7
(3 A= 30°
il | e (1
n o= —30 1
=12-1=11

Additional Important Questions and Answers

Can you recall?

Question 1.

What is meant by reflection of light and what are the types of reflection?
Answer:

The bouncing back of light when it hits an opaque surface is called reflection of light. The two
types of reflection are regular and irregular reflection.

Question 2.

What are the laws of reflection.
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Answer:

e The incident ray, reflected ray and normal all lie in the same plane at the point of
incidence.
The angle of incidence is equal to the angle of reflection.
The incident ray and the reflected ray lie on opposite sides of the normal.

Choose and the correct option:

Question 1.

If the reflected rays do not actually meet, such an image is called as image.
(a) real

(b) virtual

(c) magnified

(d) inverted

Answer:

(b) virtual

Question 2.

In a plane mirror, the perpendicular distance of the image from the mirror is equal to
(a) the perpendicular distance of the source from the object.

(b) the perpendicular distance of the source from the mirror.

(c) the parallel distance of the source from the object.

(d) the parallel distance of the source from the mirror.

Answer:

(b) the perpendicular distance of the source from the mirror

Question 3.
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The image formed in a convex mirror is always
(a) virtual, smaller and behind the mirror
(b) virtual, smaller and in front of the mirror
(c) real, smaller and behind the mirror

(d) real, smaller and in front of the mirror
Answer:

(a) virtual, smaller and behind the mirror
Question 4.

images can be displayed on a screen.
(a) Virtual

(b) Real

(c) Virtual and erect

(d) Virtual and inverted

Answer:

(b) Real

Question 5.

A concave mirror is also called as a mirror.
(a) converging

(b) diverging

(c) plane

(d) outward curved

Answer:
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(a) converging
Question 6.
The centre of the mirror surface is called its
(a) pole
(b) centre of curvature
(c) principal axis
(d) focus
Answer:
(a) pole
Question 7.
According to the new sign convention, the of the mirror is taken as origin.
(a) focus
(b) pole
(c) optical centre
(d) centre of curvature
Answer:
(b) pole
Question 8.
A convex mirror is also called as a mirror.
(a) converging
(b) plane

(c) diverging
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(d) inward curved
Answer:

(c) diverging
Question 9.

In order to see the full image of a person standing in front of a mirror, the minimum
height of the mirror must be

(a) same height as that of the person
(b) double the height of the person
(c) half the height of the person

(d) quarter the height of the person
Answer:

(c) half the height of the person
Question 10.

If the inner surface of the spherical mirror is reflecting, then it is a mirror, and if the outer
surface is reflecting then it is mirror.

(a) convex, concave
(b) convex, plane
(c) concave, plane
(d) concave, convex
Answer:

(d) concave, convex
Question 11.

The image formed by a concave mirror is
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(a) always virtual and erect

(b) always virtual and inverted

(c) virtual if the object is placed between the pole and the focus
(d) virtual if the object is beyond the focus

Answer:

(c) virtual if the object is placed between the pole and the focus
Question 12.

No matter how far you stand from a spherical mirror, your image appears erect. The
mirror may be

(a) plane

(b) concave

(c) convex

(d) either plane or convex
Answer:

(d) either plane or convex
Question 13.

In case of a concave mirror, an erect image is
(a) real and enlarged

(b) real and diminished
(c) virtual and diminished
(d) virtual and enlarged
Answer:

(d) virtual and enlarged

e*ll IV\adl ©CI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-11-reflection-of-light/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-11-reflection-of-light/

e‘ll IVN\dl ©CI

Question 14.

A rear view mirror of a car is
(a) plane mirror

(b) concave mirror

(c) convex mirror

(d) cylindrical mirror

Answer:

(c) convex mirror

Question 15.

An image of an object placed at infinite distance from a concave mirror is formed at
(a) the focus of the mirror

(b) behind the mirror

(c) centre of curvature

(d) infinity

Answer:

(a) the focus of the mirror
Question 16.

A ray of light parallel to principal axis after reflection from concave mirror passes
through

(a) centre of curvature
(b) focus
(c) pole

(d) optical centre
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Answer:

(b) focus

Question 17.

The image made by a plane mirror is a image.
(a) real

(b) virtual

(c) inverted

(d) diminished

Answer:

(b) virtual

Question 18.

The size of the image of an object placed at the focus of a concave mirror is
(a) erect

(b) very large

(c) same size

(d) diminished

Answer:

(b) very large

Question 19.

For virtual images, the height is while for real images, it is
(a) positive, positive

(b) negative, positive
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(c) negative, negative
(d) positive, negative
Answer:
(d) positive, negative
Find the odd man out:
Question 1.
Torches, flood lights, head lamps of vehicles, rear view mirror.
Answer:

Rear view mirror — In rear view mirrors, convex . mirror is used. Concave mirrors are used in the
rest.

Question 2.

Side mirrors of cars, parking mirrors, flood lights, mirror fitted in shops.

Answer:

Flood lights — In flood lights concave mirror is used. Convex mirrors are used in the rest.
Question 3.

Virtual and enlarged, virtual and diminished, real and inverted, real and magnified
Answer:

Virtual and diminished type of image is not formed by a concave mirror. All the other types of
images are formed by a concave mirror.

Question 4.

Image is laterally inverted, image is of same size, image is at same distance, image is
diminished.

Answer:
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Image is diminished is not a characteristic of image formed in a plane mirror. Rest of them are
characteristics of plane mirror.

Answer the following in one sentence:

Question 1.

What kind of mirror will a doctor use to concentrate on teeth, eyes, ears etc.?
Answer:

The doctor will use a concave mirror to concentrate on teeth, eyes, ears etc.
Question 2.

What do the nature, position and size of the image depend on?

Answer:

The nature, position and size of the image depend upon the distance of the object from the
reflecting surface.

Question 3.

Give the expression for mirror formula.
Answer:

1v+1u=1f

Question 4.

State any four uses of concave mirror.
Answer:

Concave mirrors are used in torches, headlights, shaving mirrors, dentists’ mirrors, solar
devices etc.

Question 5.

What are the two types of spherical mirror?
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Answer:
Convex mirror and concave mirror are the two types of spherical mirror.

Match the columns:

Question 1.
Column ‘B’
Column ‘A
(1) Plane mirror (a) Rear view mirror
(2) Concave mirror (b) At laughing gallery
(3) Convex mirror (c) At a hair dresser

(4) Irregularcurved mirror  (d) At a dentist

Answer:
(1-c).
(2-d),
(3-a),
(4-b)

Question 2.

Column ‘B’
Column ‘A

(1) Plane mirror (a) Virtual and diminished image
(2) Concave mirror (b) Virtual and same size image

(3) Convex mirror  (c) Real and inverted image

Answer:
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(1-b),
(2-c),
(3-a)
State whether the following statements are true or false. Correct the false statements:

(1) If the mirrors are kept at right angle to each other, then the number of images formed will be
4.

(2) A convex mirror is used in flood lights.

(3) A concave mirror always forms a magnified image.

(4) Images formed by convex mirrors are always virtual.

(5) The distance between the focus and the pole is called the radius of curvature.
(6) Reflection from a spherical mirror obeys laws of reflection.

(7) The reflecting surface of a concave mirror is curved.

(8) Distances measured in the direction of the incident light are taken as positive.
(9) If the image is erect, the height of the image is negative.

(10) Areal image can be displayed on a screen.

(11) A concave mirror always forms a real and inverted image.

(12) Doctors use diverging beam of light to study teeth, ears and eyes.

Answer:

(1) False. if the mirrors are kept at right angle to each other then the number of images formed
will be 3.

(2) False. a concave mirror is used in flood lights.
(3) False. a concave mirror can sometimes form a diminished image as well.

(4) True
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(5) False. the distance between the focus and the pole is called the focal length.
(6) True

(7) True

(8) True

(9) False. if the image is erect, the height of the image is positive.

(10) True

(11) False. a concave mirror can also form a virtual and erect image.

(12) False. doctors use a converging beam of light to study teeth, ears and eyes.
Give scientific reasons:

Question 1.

A concave mirror is called a converging mirror.

Answer:

e When rays of light parallel to the principal axis are incident on concave mirror, they
converge.

e After convergence, they meet at one point on the principal axis, hence concave mirror is
called converging mirror.

Question 2.
Concave mirrors are used in torches and in car headlights.
Answer:

1. Concave mirrors are used in torches and car headlights because when a source of light
is placed at the focus of a concave mirror, a parallel beam of light rays is obtained.
2. This helps us to see things upto a considerable distance in the darkness.

Question 3.

A dentist uses a concave mirror while examining teeth.
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Answer:

e A concave mirror produces an erect, virtual and magnified image of an object placed
between its pole and focus.

e Adentist uses this principle to get a clear and distinct image of teeth, hence, a dentist
uses a concave mirror.

Solve the following numericals.
Tips for solving numerical:

Object distance (u) is always -ve

If Image distance (u) is +ve then image is behind the mirror and virtual. if u is -ve then
image is in front of the mirror and real.

Object height (h,) is always +ve since it is erect.

Image height (h,) can be +ve for virtual and -ve for real.

Type — A
360°

A
n = number of images

-1

n=

A = angle between mirrors.

1

1
Mirror formula: 7, 7, T

b
i
Question 1.

A bird is sitting in front of two plane mirrors inclined at an angle of 600 to each other.
How many images does the bird see in the mirror?

Solution:
Given : Angle between mirror A= 60°

To find: Number of images formed n = ?
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Formula: # = 360° =1
A
; =]
Solution: p= 360 -1
A
_ 300"
_'E'DJ il L
=6-1
=5

The brrd sees 5 images in the mirror.
Question 2.

A coin is kept in front of two plane mirrors inclined to each other. If 3 images of the coin
are seen then what is the angle A between the mirrors?

Solution:
Given: no. of images formed n =3

To find: Angle between mirror A =?

I il

Formula: 1
Hns
. 3607
Solution: — -1
il
L (L 360°
A
P J60°
n+1
_ 360°
3+1
- 380°
4
A =9(°

The mirrors are inclined atan angle of 900 to each other.
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Question 3.

An image is formed 5 cm behind a convex mirror of focal length 10 cm. At what distance
is the object placed from the mirror?

Solution:
Given: Image distance (u) =5 cm
Focal length (f) = 10 an

To find: Object distance (u) = ?

Formula: A + | - il
v u f
Solution: —1—+._1.. fd
v u f
1 1 1
TR0 (e N e
1 1 1
"D
1 1-2
T N TH el
1 -1
18 Tyl
u=-10 cm

The object is placed at a distance of 10 cm in front of the mirror.
Question 4.

An object placed 20 cm in front of a convex mirror is found to have an image 15cm
behind the mirror. Find the focal length of the mirror.

Solution:
Given: Object distance (u) =-20 cm
Image distance (u) =15 cm

To find: focal length (f) = ?
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Formula: L+L=L
v AR
Solution: L+i=i
U u i
I 0
15  (<=20) - f
1 1 1
T i
4-3 1
=t
J2 lifILli
_mi___},_
f=60cm

The focal length of the convex mirror is 60 cm.
Numerical For Practice
Question 5.

An object is placed at a distance of 36 cm from a concave mirror of focal length 12 cm.
Find the image distance.

Answer:
-18 cm
Question 6.

An arrow is placed at a distance of 25 cm from a diverging mirror of focal length 20 cm.
Find the image distance.

Answer:
11.1 cm

Type — B
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[}
i

Magnification formula: M= _gz_ =
1

Question 1.

An object 4cm in height is placed at a distance of 36 cm from a concave mirror. The
image is formed 18 cm in the front of the mirror. Find the height of the image.

Solution:

Given: Object height (h;) =4 cm
Image distance (u) =-18 cm
Object distance (u) =-36 cm

To find: Height of image (h,) = ?

! v
Formula: M= ﬁ:‘ =~ - (Asimage is real.)

h v
Solution: T,f‘ i mliewy]
I

i
Ll im0
2 U
L _rdg—ls
2 L =36
h.= -2cm

The height of the image is 2 cm and it is inverted.
Question 2.

An object 2 cm high is placed at a distance of 16cm from a concave mirror which
produces a real image 3 cm high. Find the image distance.

Solution:
Given: Object height (h;) =2 cm

Object distance (u) =-16 cm
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Image height (h,) =-3 cm
To find: Image distance (u) = ?

h, v
Formula: M= W 3 - (Asimage is real.)
1

Solution:

The image is formed at a distance of 24 cm in front of the mirror.
Numericals For Practice
Question 3.

An object 10cm in height is placed at a distance of 36 cm from a concave mirror. 1f the
image is formed at a distance of 18 cm in front of the mirror, find the height of the image.

Answer:
-5cm
Question 4.

A converging mirror forms a real image of height 4 cm of an object of height 1 cm placed
20 cm away from the mirror. Find the image distance.

Answer:
-80cm

Type —C
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MNumericals based on the formulae :

Question 1.

Rajashree wants to get an inverted image of height 5 cm of an object kept at a distance of
30 cm from a concave mirror. The focal length of the mirror is 10 cm. At what distance
from the mirror should she place the screen? What will be the type of the image, and
what is the height of the object?

Solution:

Given:

Focal length =f=-10 cm,

Object distance = u =-30 cm
Height of the image = h, =7 cm

To find: Height of the object = h,; = ?

Image distance = u =?
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1 1
Formulae: 1 +— =
A
M:_L:_—

hr 1

Solution :

A T N N
|
T
-
I
22
=

v=-15cm
Rajashree has to place the screen 15 cm to the left of the mirror.

Magnification formula

st W1 e
hj u
—1th

h, =3

y - 30 x(5)

I =15

h, = (-2)x(-5)

h, = 10 cm

1

The height of the object is 10 cm. Thus, the image will be real and diminished.
Question 2.

A 10 cm long stick is kept horizontally in front of the concave mirror having focal length
of 10 cm in such a way that the end of the stick closest to the pole is at a distance of 20
cm. What will be the length of the image?
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Solution:

The stick is kept parallel to the Principal axis. Distance between Aand P is 20 cm. Say u, = 20
cm.

Hence, the other end of the stick is at distance, u, = (u; + 10) = 30 cm from pole of the mirror.

B+ 10cm —» A

_-u u 1-; 10 cn =

£
y

Dbject in _frm:t af a concave mirror

Using mirror formula for concave mirror,

Solution:
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Here, negative signs indicate that images are formed on the left of the mirror.

eflectlon of-light/
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B #=10cm = A ) —

. = :

A B’

Length of the object

The length of the image formed ?s given by, u = u, —u, = 15 — (-20) = 5¢cm.
The length of the image is 5 cm.

Numerical For Practice

Question 3.

An object 2 cm in height is placed at a distance of 16 cm from a concave mirror. If the
focal length of the mirror is 9.6 cm., find the image distance, nature and size of the image.

Answer:
u =-24 an, h, = -3 cm; real, inverted and enlarged.
Question 4.

An arrow of 2.5cm height 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.

Answer:
v = 11.1cm, h, = 1.1cm; virtual and in dimirrished form.
Define the following:

Question 1.
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Centre of curvature of mirror (C)
Ans.

The centre of the sphere of which the mirror is a parte is called the centre of curvature of the
mirror.

Question 2.
The radius of curvature (R)
Answer:

The radius of the sphere of which the mirror is a part, is called the radius of curvature of the
mirror.

Question 3.

Pole (P)

Answer:

The centre of the mirror surface is called its pole.
Question 4.

The principal axis of a mirror

Answer:

The straight line passing through the pole and centre of curvature of the mirror is called its
principal axis.

Question 5.
The focus of a concave mirror (F)
Answer:

Incident rays which are parallel to the principal axis of a concave mirror, after reflection from the
mirror, meet at a particular point in front of the mirror on the principal axis. This point (F) is called
the principal focus of the concave mirror.
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Question 6.
Focus of a convex mirror (F)
Answer:

Incident rays parallel to the principal axis, after reflection, appear to come from a particular point
behind the mirror lying along the principal axis. This point is called the principal focus of the
convex mirror.

Question 7.
Focal length of a mirror (f)
Answer:

The distance (f) between the pole and the principal focus of the mirror is called the focal length.
This distance is half of the radius of curvature of the mirror. f=R2

Answer the following in short:
Question 1.

What are the rules for drawing ray diagrams for the formation of image by spherical
mirror?

Answer:
The rules are as follows :

e [f anincident ray is parallel to the principal axis, then the reflected ray passes through
the principal focus.

e |If anincident ray passes through the principal focus of the mirror, the reflected ray is
parallel to the principal axis.

e If an incident ray passes through the centre of curvature of the mirror, the reflected ray
traces the same path back.

Distinguish between:
Question 1.

Convex mirror and Concave mirror
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Answer:

Convex mirror

(i) In a convex mirror, the reflecting
surface is on the outer side.

(ii) It is called a diverging mirror.
(iii) The focus of a convex mirror is
virtual.

(iv) It can form only a virtual image.
(v) It can form only a diminished
image.

Question 2.
Real image and Virtual image

Answer:

Real image

(i) Areal image is formed only when
the reflected rays actually meet at a
point.

(il) Real images can be obtained on a
screen.

(iii) All real images are inverted.

Answer the following questions:

Question 1.

Concave mirror

(i) In a concave mirror, the reflecting
surface is on the inner side.

(ii) It is called a converging mirror.

(iii) The focus of a concave mirror is
real.

(iv) It can form a real as well as a virtual
image.

(v) It can form an enlarged, diminished
as well as the same size image.

Virtual image

(i) A virtual image is formed only when
the reflected rays appear to meet at a
point.

(i) Virtual images cannot be obtained
on a screen.

(iii) All virtual images are erect.

If we keep the mirrors parallel to each other, how many images will we see ?

Answer:
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When two mirrors are kept parallel to each other infinite images are formed, this is because light
gets reflected infinite times.

Answer in detail:
Question 1.
What sign conventions are used for reflection from a spherical mirror?

Answer:

Direction of incident rays

>

Y axis

. Distances on Distances on
Sstances the left the right
upward ¢ :
(positive +) (negative -) (positive +) X axis

€ — : 3

Distances Principal axis
downward
(negative —) ¥

Cartesian sign convention

According to the Cartesian sign convention, the pole of the mirror is taken as the origin. The
principal axis is taken as the X-axis of the frame of reference. The sign conventions are as
follows.

e The object is always kept on the left of the mirror. All distances parallel to the principal
axis are measured from the pole of the mirror.

e All distances measured towards the right of the pole are taken to be positive, while those
measured towards the left are taken to be negative.
Distance measured vertically upwards from the principal axis are taken to be positive.
Distance measured vertically downwards from the principal axis are taken to be
negative.

e The focal length of a concave mirror is negative while that of a convex mirror is positive.

Question 2.
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Draw ray diagrams for the image obtained in convex mirrors.

Answer:

Object between Infinity
and P of a Convex mirror

Image position Nature of image

Behind the mirror.  (A) Virtual,
(B) Erect
(C) Diminished

Question 3.

In order to see the full image of a person standing in front of a mirror, the minimum
height of the mirror must be half the height of the person. Explain.

Answer:
A
H - -=-1H'
R *I; —————————————— | £}
[
N
P
A
Q
5 o m e m— == — 5
- "~ - -
F h“*[
N
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Proof:

1. In the figure, the point at the top of the head, the eyes and a point at the feet of a person
are indicated by H, E and F respectively.

2. Rand S are midpoints of HE and EF respectively.

3. The mirror PQ is at a height of NQ from the ground and is perpendicular to it. PQ is the
minimum height of the mirror in order to obtain the full image of the person.

For this, RP and QS must be perpendicular to the mirror.
Minimum height of the mirror

PQ =RS

=RE+ES

=HE2+EF2=HF2

= Half of the person’s height.

Question 4.

Determine the sign of magnification in each of the 6 cases in the table and verify that
they are same using formulae

M=h2h1 and M=-vu

Answer:
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. : Position of i é
No. Position of object (1) OSIthI'(lFO} Mg | Name of image M= _';:_L Me o
i u
1 | Between pole and Behind the mirror v | erect and virtual =~ p=_*V€ M =ve)
. & . i + —Ve
focus u is (—ve) is (+ve) h, is (+ve) i ﬂ:"ée o ﬂse" €)
: _ Ve _ —{=ve)
2. | At the focus. u is (-ve) | At infinity v is (—ve) mif'erted it ey ="
h,is (—ve)
: =-ve =—ve
Between focus and Beyond the centre |, —ve —~{~ve)
3. | centre of curvature 1 | of curvature v is ;im:rerted wnabil (- Ve M= —ve
is (—ve) {-ve) 16 (-ve) =—ve = —vye
4 At the centre of At the centre of inverted and real M=_YC M= —-ve)
© curvature u is (—ve) curvature v is (—ve) | h, is (-ve) il _;:E il _VEVE
: Beyond the centre of E::f::mﬂzi z:-udtre inverted and real M = :_ve M=)
g i . ve -ve
curvature u is (-ve) PN h, is (-ve) =_va il _V;
At very large distance . inverted and real M =¥ = —i=ve)
6. (infinity) u is (—ve) At focus v is (-ve) b, is (ove) 1 —::e ] _V?,e
Question 5.

Explain the images formed by concave mirrors with respect to position of the image and
object and also the Nature and size of image

Answer:

No. Position of the object  Position of the image Nature of image  Size of the image

1 | Between pole and Be-hind the mirror Erect, virtual Magnified
focus

2 | At the focus At infinity Inverted, real Very large

3 | Between focus and centre Beyond the centre of Inverted, real Magnified
of curvature curvature

4 | At the centre of curvature At the centre of curvature Inverted, real Same as the object |

5 Beyond the centre of Between the centre of Inverted, real Diminished
curvature curvature and focus

6  Atavery large (infinite) = At focus Inverted, real Point image
distance
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Maharashtra Board Solutions
Class 9 Science

e Chapter 1- Laws of Motion e Chapter 10- Information

e Chapter 2- Work and Energy Communication Technology

e Chapter 3- Current Electricity ICT

e Chapter 4- Measurement of e Chapter 11- Reflection of Light
Matter e Chapter 12- Study of Sound

e Chapter 5- Acids, Bases and e Chapter 13- Carbon: An
Salts Important Element

e Chapter 6- Classification of e Chapter 14- Substances in
Plants Common Use

e Chapter 7- Energy Flow in an e Chapter 15- Life Processes in
Ecosystem Living Organisms

e Chapter 8- Useful and Harmful e Chapter 16- Heredity and
Microbes Variation

e Chapter 9- Environmental e Chapter 17- Introduction to
Management Biotechnology

e Chapter 18- Observing Space:
Telescopes
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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