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Maharashtra Board 10th Science Chapter 7, Class 10 Science Chapter 7 solutions
Question 1.

Match the columns in the following table and explain them:

Column 2 Column 3
Column 1

Farsightedness Nearby object can be seen clearly Bifocal lens

Presbyopia Faraway object can be seen Concave
clearly lens
Nearsightednes Problem of old age Convex lens
S
Answer:
Column 2 Column 3
Column 1
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Farsightedness Faraway object can be seen Convex lens
clearly
Presbyopia Problem of old age Bifocal lens

Nearsightednes Nearby object can be seen clearly Concave
S lens

1. Farsightedness:

Hypermetropia or farsightedness is the defect of vision in which a human eye can see distant
objects clearly but is unable to see nearby objects clearly.

In this case the image of a nearby object would fall behind the retina instead of on the retina.
Possible reasons for hypermetropia:

(1) Curvature of the cornea and the eye lens decreases. Hence, the converging power of the
eye lens becomes less.

(2) The distance between the eye lens and retina decreases (relative to the normal eye) and the
focal length of the eye lens becomes very large due to the flattening of the eyeball.
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2. Presbyopia:
Presbyopia is the defect of vision in which aged people find it difficult to see nearby objects
comfortably and clearly without spectacles.

Reason of presbyopia: The power of accommodation of eye usually decreases with ageing. The
muscles near the eye lens lose their ability to change the focal length of the lens.

Therefore, the near point of the eye lens shifts rarther from the eye, This defect is corrected
using a. convex lens of appropriate power. The lens converges light rays before they fall on the
eye lens such that the action of the eye lens forms the image on the retina.

3. Nearsightedness:

Myopia or nearsightedness is the defect of vision in which a human eye can see nearby objects
distinctly but is unable to see distant objects clearly as they appear indistinct.

In this case the image of a distant object is formed in front of the retina instead of on the retina.
[Figs. 7.29 (a), 7.29 (b)]
Possible reasons for myopia:

(1) The curvature of the cornea and the eye lens increases. The muscles near the lens cannot
relax so that the converging power of the lens remains large. (2) The distance between the eye
lens and the retina increases as the eyeball elongates.

Myopia is corrected using a suitable concave lens. Light rays are diverged by the concave lens
before they strike the eye lens. A concave lens of proper focal length is chosen to produce the
required divergence. Hence, after the converging action of the eye lens, the image is formed on
the retina. [Fig. 7.29 (c)]
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i Eye lens Retina

{a) Nearby objects can be seen clearly
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{c) Correction of nearsightedness
{Myopic eye)

Fig. 7.29

Question 2.
Draw a figure explaining various terms related to a lens.
Answer:

(1) Centre of curvature (C): The centres of the spheres whose parts form the surfaces of a lens
are called the centres of curvature of the lens. A lens has two centres of curvature C,, and C,for
its two spherical surfaces.

(2) Radii of curvature (R;, R,): The radii of the spheres whose parts form surfaces of a lens are
called the radii of curvature of the lens.

(3) Principal axis: The imaginary straight line passing through the two centres of curvature of a
lens is called the principal axis of the lens.

(4) Optical centre (O): The point inside a lens on the principal axis, through which light rays pass
without changing their path is called the optical centre (O) of the lens.

(5) Principal focus (F): When light rays parallel to the principal- axis are incident on a convex
lens, they converge at a point on the principal axis. This point is called the principal focus (F) of
the convex lens. Light rays travelling parallel to the principal axis of a concave lens diverge after
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refraction in such a way that they appear to be coming out of a point on the principal axis. This
point is called the principal focus of the concave lens. A lens has two principal foci F, and F,.

[Note: In this chapter, the terms focus and the principal focus are used in the same sense.]

(6) Focal length (f): The distance between the optical centre and the principal focus of a lens is
called the focal length (f) of the lens.

Fig. 7.4 : Cross sections of convex and concave lenses

C,, C,: Centres of curvature, Ry, R,: Radii of curvature, O: Optical centre.

The cross sections of convex and concave lenses are shown in parts (a) and (b) of Fig. 7.4. The
surface marked as 1 is part of sphere S, while the surface marked as 2 is part of sphere S,.

Convex lens Concave lens

F| Q" F| QZ

P; NO Qs Py 0 Qs

Principal
axis

Principal
axis

Q P, Q

(a) (b)

Fig. 7.5 : Optical centre of a lens

P4, P,, P3: Incident rays of light,
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Q,, Q,, Qs: Refracted rays of light, O: Optical centre

Incident rays of light

’ Refracted

| " rays of
| - light
i Principal axis -
' Fy 0
(a) Convex lens ;'
[
| i 1 | Refracted -
i et g ,,—,f"/,;ays of light
5 Principal axis e “J',n” |

] .‘;r'F!HﬁL“-‘_‘ . 0 wl:-'2
! \
1 (b) Concave lens . f _

F,, F,: Principal foci of the lens, f: Focal length of the lens

Question 3.

At which position will you keep an object in front of a convex lens so as to get a real
image of the same size as the object? Draw a figure.

Answer:

At 2F,.
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= Conves lens

Principal axis |2F,

O : Optical centre, F,, F, : Principal foci,
[ Focal length,

AB : Object, A'B" : Image, u : Object distance,
U Image distance

Question 4.
Give scientific reasons:
a. A simple microscope is used for watch repairs.

Answer:

(1) when an object is placed within the focal length of a magnifying glass or simple microscope
(convex lens), its larger and erect image is obtained on the same side of the lens as that of the
object.

(2) By adjusting the distance between the object and the lens, the image can be obtained at the
minimum distance of distinct vision. Thus, a watch repairer can see the minute parts of a watch
more clearly with the aid of a magnifying glass (a simple microscope) than with the naked eye,
without any stress on the eye. Hence, watch repairers use a magnifying glass (a simple
microscope) while repairing the watches.

b. One can sense colours only in bright light.
Answer:

(1) The retina in the eye is made of many light sensitive cells. The rod-shaped cells respond to
the intensity of light while the cone-shaped cells j respond to various colours.
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(2) The cone-shaped cells do not respond to faint light. They function only in bright light. Hence,
one can sense colours only in bright, light.

c. We cannot clearly see an object kept at a distance less than 25 cm from the eye.
Answer:

(1) When we try to see a nearby object, the eye lens becomes more rounded and its focal
length decreases. Then a clear image of the object is formed on the retina of the eye.

(2) The focal length of the eye lens cannot be decreased beyond some limit. Therefore we
cannot clearly see an object kept at a distance less than 25 cm from the eye.

Question 5.
Explain the working of an astronomical telescope using refraction of light.
Answer:

Construction of a refracting telescope: It consists of two convex lenses called the objective lens
(directed towards the object) and the eyepiece (directed towards the eye). The focal length and
diameter of the objective lens are respectively greater than the focal length and diameter of the
eyepiece. The objective lens is fitted at one end of a long metal tube.

A metal tube of smaller diameter is fitted in this metal tube and the eyepiece is fitted at the outer
end of the smaller tube. With the help of a screw it is possible to change the distance between
the eyepiece and the objective lens by sliding the tube fitted with the eyepiece. The principal
axes of the objective lens and the eyepiece are along the same line. A telescope is usually
mounted on a stand.
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|+ Objective lens ..~ .- V Eyepiece

F, : Principal focus of the objective lens, F, : Principal focus
of the eyepiece, f,:Focal length of the objective lens,

Working: When the objective lens is pointed towards the distant object to be observed, the rays
of light from the distant object, which are almost parallel to each other, pass through the
objective lens. The objective lens collects maximum amount of light as it is large in size. It forms
a real, inverted and diminished image in the focal plane of the objective lens. Now, the position
of the eyepiece is adjusted such that this image falls just within the focal length of the eyepiece
and serves as the object for the eyepiece which works as a simple microscope.

The final image is highly magnified, virtual, on the same side as that of the object and inverted
with respect to the original object. The final image can be observed by keeping the eye close to
the eyepiece. If the image formed by the objective lens lies in the focal plane of the eyepiece,
the final image is formed at infinity.

Question 6.

Distinguish between the following:

a. Farsightedness (Hypermetropia) and Nearsightedness (Myopia).
Answer:

Farsightedness:
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1. In hypermetropia, a human eye can see distant distinctly but is unable to see nearby
objects clearly.

2. In this case, the image of a nearby object would be formed behind the retina.

3. This defect can be corrected using a convex lens of appropriate power.

Nearsightedness:

1. In myopia, a human eye can see near objects distinctly, but is unable to see distant
objects clearly.

2. In this case, the image of a distant object is formed in front of the retina.

3. This defect can be corrected using a concave lens of appropriate power.

b. Concave lens and Convex lens.
Answer:
Concave lens:

1. Aconcave lens has its surfaces curved inwards.
2. ltis thicker at the edges than in the middle.

3. It can form only a virtual image.

4. It can form only a diminished image.

Convex lens:

A convex lens has its surfaces puffed up outwards.

It is thicker in the middle than at the edges.

It can form a real image as well as a % virtual image.

It can form a magnified, diminished or the same sized image (relative to the object)
depending on the position of the object.

hoonh =

Question 7.
What is the function of the iris and the muscles connected to the lens in the human eye?
Answer:

When the incident light is very bright, the muscles of the iris stretch to reduce the size of the
pupil. When the incident light is dim, the muscles of the iris relax to increase the size of the
pupil. Thus, the iris controls the size of the pupil and thereby regulates the amount of light
entering the eye. (Fig. 7.26)
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When a distant object is to be observed, the ciliary muscles relax so that the eye lens becomes
flat. This increases the focal length of the lens. Therefore, a sharp image of the distant object is
formed on the retina.

Thus, we can see a distant object clearly. (Fig. 7.27)

-

Lens becomes
flat

Light coming from
a distant object

—

Fig. 7.26 : Formation of an image of a distant object

when an object closer to the eye is to be observed. the ciliary muscles contract increasing the
curvature. of the eye lens. The eye lens, therefore, becomes rounded. This decreases the focal
length of the lens. Therefore, a sharp image of the nearby object is formed on the retina. Thus,
we can see a nearby object clearly. (Fig. 7.27)

| Lens becomes
! rounded

Light coming from
a nearby object

Fig. 7.27 : Formation of an image of a nearby object
(Schematic diagram)

Question 8.

Solve the following examples:
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i. Doctor has prescribed a lens having | power + 1.5 D. What will be the focal length of the
lens? What is the type of the lens and what must be the defect of vision?

Solution:

Data:P=+15D,f=?

Focal length of the lens, f= 1P=11.5D
=1015m =0.6667 m=0.67 m

P is positive. This shows that the lens is convex. The defect of vision is farsightedness
(hypermetropia).

ii. 5 cm high object is placed at a distance of 25 cm from a converging lens of focal length of 10
cm. Determine the position, size and type of the image.

Solution:
Data: Converging lens, f = 10 cm

u=-25cm,h;,=5cm,v=?,h,=?
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1 1 1
Wr=1-1.1.1,1
f v u v f u
lz 1 + 1 1 1
v 10em —-25cem 10em 25cm
_95-2 3
- 80em 50 cm
a0

. Image distance, v = 3 cm

= 16.67 cm = 16.7 cm.

{ii)ﬁz=ﬁ chy=Un,
1
h3=(—ﬁwxﬁcm=—5[}x5¢m
— 25 cm 25 %3
= —-l:s—ﬂcm = —3.333 cim
= —33cm

The height of the image = -3.3 cm (inverted image .. minus sign).
(iii) The image is real, inverted and smaller than the object.

iii. Three lenses having powers 2, 2.5 and 1.7 D are kept touching in a row. What is the
total power of the lens combination?

Solution:
Data:P,=2D,P,=25D,P;=1.7D,P=?
Total power of the lens combination,
P=P,+P, + P;

=2D+25D+1.7D
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=6.2D.

iv. An object kept 60 cm from a lens gives a virtual image 20 cm in front of the lens. What
is the focal length of the lens? Is it a converging lens or diverging lens?

Solution:

Data:u=-60cm,v=-20cm, f="?

i1 11 %

f v u —-20cm —60cm
()52
: 20 cm Eﬂcn} 60 cm
' 2 1

60 cm _B{Ilt:m

". The focal length of the lens, f = — 30 cm. As f is negative, it is a diverging lens.
Project:
Question 1.

Make a Powerpoint presentation about the construction and use of binoculars. (Do it
your self)

Can you recall? (Text Book Page No. 80)
Question 1.

Indicate the following terms related to spherical mirrors in figure 7.1: pole, centre of
curvature, radius of curvature, principal focus.
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Fig. 7.1 : Spherical mirror

Answer:
Radius of
curvature
o Centre of
Principal curvature
axis

Fole of
the mirror

=

Fig. 7.2 : Terms related to spherical mirrors

Question 2.
How are concave and convex mirrors constructed?
Answer:

The given part of a hollow spherical glass can be converted into a concave mirror by (i)
polishing (silvering) its inner side (inner surface or concave surface) to make it reflecting or (ii)
coating its outer side with a thin layer of silver and painting it with red colour to protect the silver
coating.
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[Note: Case (i) corresponds to the front surface silvered concave mirror.]

The given part of a hollow spherical glass can be converted into a convex mirror by (i) polishing
(silvering) its outer side (outer surface or convex surface) to make it reflecting or (ii) coating its
inner side with a thin layer of silver and painting it with red colour to protect the silver coating.

[Note: Case (i) corresponds to the front surface silvered convex mirror. ]
Use your brain power! (Text Book Page No. 85)

Question 1.

From equations (1) and (2) what is the relation between h,, h,, u and v?
Answer:

M =h2h1....... (1

Also, M = v( image distance )u (object distance) ...... (2)

h2h1 = vu

Try this (Text Book Page No. 88)

(1) Try to read a book keeping it very far from your eyes.

(2) Try to read a book keeping it very close to your eyes.

(3) Try to read a book keeping it at a distance of 25 cm from your eyes.
At which time do you see the alphabets clearly? Why?

Answer:

Minimum distance of distinct vision: Though the focal length of the eye lens is adjustable, it
cannot be decreased below a certain limit. Hence, if an object is very close to the eye, it cannot
be seen clearly. For a normal human eye, the minimum distance from the eye at which an object
is clearly visible without stress on the eye, is called the minimum distance of distinct vision. For
the normal human eye, it is 25 cm.

Use your brain power! (Text Book Page No. 89)
Question.
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(1) Why do we have to bring a small object near the eyes in order to see it clearly?

(2) If we bring an object closer than 25 cm from the eyes, when can we not see it clearly even
though it subtends a bigger angle at the eye?

Answer:
(1) when a small object is brought near the eyes, its apparent size increases. Therefore, it is
seen clearly.

(2) Minimum distance of distinct vision: Though the focal length of the eye lens is adjustable, it
cannot be decreased below a certain limit. Hence, if an object is very close to the eye, it cannot
be seen clearly. For a normal human eye, the minimum distance from the eye at which an object
is clearly visible without stress on the eye, is called the minimum distance of distinct vision. For
the normal human eye, it is 25 cm.

Try this (Text Book Page No. 91)

Question 1.

Take a burning incense stick in your hand and rotate it fast along a circle.
Answer:

A circle of red light is seen.

Question 2.

Draw a cage on one side of a cardboard and a bird on the other side. Hang the cardboard with
the help of a thread. Twist the thread and leave It. What do you see and why?

Answer:
The bird appears to be inside the cage. This happens due to persistence of vision.

Persistence of vision: We see an object when its image is formed on the retina. The image
disappears when the object is removed from our sight. But this is not instantaneous and the
image remains imprinted on the retina for about 116 th of a second after the removal of the
object. The sensation on the retina persists for a while. This effect is known as the persistence
of vision.

h Jiwww.in
pter-7-lenses/

g ‘AR 1A Gl Wi


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@II 1 Wil GG

It is due to persistence of vision that we continue to see the object in its position for about 116 th
of a second after it is removed.

Example: When a burning stick of incense is moved fast in a circle, a circle of red light is seen.
Can you tell? (Text Book Page No. 91)

Question 1.

How do we perceive different colours?

Answer:

(1) In nature we field objects of various colours. Perception of colour means to be able to
respond to colour.

(2) We can distinguish between various colours due to perception of colour.

(3) The cone-shaped cells on the retina of the eye respond to the various colours when light is
bright and communicate to the brain about the colours of the image formed on the retina. This
gives us the proper idea about the colours of the object.

(4) If, in the retina of a person, the cone-shaped cells responding to certain specific colours are
absent, the person is unable to distinguish between the colours. As a result, he lacks perception
of colour.

Fill in the blanks and rewrite the statements:
Question 1.

The focal length of a........... lens is positive.
Answer:

The focal length of a convex lens is positive.
Question 2.

The focal length of a........... lens is negative.
Answer:

The focal length of a concave lens is negative.
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Question 3.

The magnification produced by a........... lens is always positive.
Answer:

The magnification produced by a concave lens is always positive.
Question 4.

The power of a........... lens is positive.

Answer:

The power of a convex lens is positive.

Question 5.

The power of a........... lens is negative.

Answer:

The power of a concave lens is negative.

Question 6.

The focal length of a lens with power 25D is...........
Answer:

The focal length of a lens with power 2.5 D is 40 cm (0.4 m).
Question 7.

The power of a lens with focal length 20 cmis...........
Answer:

The power of a lens with focal length 20 cm is 5D.
Question 8.

The minimum distance of distinct vision for a normal human eye is...........
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Answer:
The minimum distance of distinct vision for a normal human eye is 25 cm.
Question 9.

If two lenses with focal lengths 10 cm and 20 cm respectively are kept in contact with each
other, the effective power of the combination is...........

Answer:

If two lenses with focal lengths 10 cm and 20 cm respectively are kept in contact with each
other, the effective power of the combination is 15 D.

Question 10.

A lens is used as a simple microscope.
Answer:

A convex lens is used as a simple microscope.

Rewrite the following statements by selecting the correct options:
Question 1.

Inside water, an air bubble behaves...........

(a) like a flat plate

(b) like a concave lens

(c) like a convex lens

(d) like a concave mirror

Answer:

Inside water, an air bubble behaves like a concave lens.
Question 2.

............ represents the lens formula.
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1,1_1 1_1_1
{aJE+E-f (b}u u=F

1.1_2 1_1_1
@ +,=7 @ -3=7
Answer:

(b) 1v—1u=1f represents the lens formula.

Question 3.

The power of a convex lens of focal length 25 cm is...........

(a)+4.0D

(b)0.25D

(c)-4.0D

(d)-0.4D

Answer:

The power of a convex lens of focal length 25 cm is +4.0 D

Question 4.

A lens does not produce any deviation of a ray of light passing through...........
(a) it's centre of curvature

(b) it's optical centre

(c) it's principal focus

(d) an axial point at a distance 2F from its centre

Answer:

A lens does not produce any deviation of a ray of light passing through its optical centre.

Question 5.
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The image formed by a concave lens is always...........

(a) virtual and erect

(b) real and erect

(c) virtual and inverted

(d) real and inverted

Answer:

The image formed by a concave lens is always virtual and erect.
Question 6.

A convex lens forms a virtual image of an object placed...........
(a) at infinity

(b) at a distance 2F from the lens

(c) at a distance F from the lens

(d) between the principal focus and the optical centre of the lens.
Answer:

A convex lens forms a virtual image of an object placed between the principal focus and the
optical centre of the lens.

Question 7.

When an object is placed at 2F, of a convex lens, its image is formed...........
(a) at F,

(b) at 2F,

(c) beyond 2F,

(d) on the same side as the object

Answer:
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When an object is placed at 2F, of a convex lens, its image is formed at 2F,
Question 8.

To obtain an image of the same size as that of an object with the help of a convex lens,
the object should be placed...........

(a) at infinity

(b) beyond F,

(c) between F, and 2F,
(d) at 2F,

Answer:

To obtain an image of the same size as that of an object with the help of a convex lens, the
object should be placed at 2F,

Question 9.

When an object is placed between O and F, in front of a convex lens, the image formed is

(a) enlarged and erect

(b) diminished and erect
(c) real and enlarged

(d) diminished and inverted
Answer:

When an object is placed between O and F, in front of a convex lens, the image formed is
enlarged and erect.

Question 10.

When an object is placed at any finite distance from a concave lens, the image is formed
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(a) between F, and 2F,

(b) beyond 2F,

(c) at F,

(d) between F, and O on the same side as the object.
Answer:

When an object is placed at any finite distance from a concave lens, the image is formed
between F, and O on the same side as the object.

Question 11.

A student obtained a clear image of window grills on the screen. But the teacher told him
to get the image of a tree far away, instead of the window. To get a clear image, the lens
must be ........... (Practice Activity Sheet — 2)

(a) moved towards the screen

(b) moved away from the screen
(c) moved behind the screen

(d) moved far away from the screen
Answer:

A student obtained a clear image of window grills on the screen. But the teacher told him to get
the image of a tree far away, instead of the window. To get a clear image, the lens must be
moved towards the screen.

Question 12.

The image obtained while finding the focal length of a convex lens is ........... (Practice
Activity Sheet — 3)

(a) real and erect
(b) virtual and erect

(c) real and inverted
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(d) virtual and inverted

Answer:

The image obtained while finding the focal length of a convex lens is real and inverted.
Question 13.

Yash found out f; and f, of a symmetric convex lens experimentally. Then which of the
following conclusions is true? (Practice Activity Sheet — 4)

@fi=*
(b) f > f,
(c)f, <f,
(d) fy # 1,

Answer:

State whether the following statements are true or false: (If a statement is false, correct it
and rewrite it.)

Group (A)

Question 1.

Power of a lens, P = 1f.

Answer:

True.

Question 2.

If the power of a lens is 2 D, its focal length = 0.5 m.
Answer:

True.

@*II 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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@‘I 1INl ©TCIH
Question 3.
A concave lens is a converging lens. (March 2019)
Answer:
False. (A concave lens is a diverging lens.)
Question 4.
A convex lens is a diverging lens.
Answer:
False. (A convex lens is a converging lens.)
Question 5.
A concave lens always forms a virtual image.
Answer:
True.
Question 6.
A convex lens always forms a virtual image.
Answer:
False. (A convex lens forms a real image or a virtual image depending on the object distance.)
Question 7.

Due to the light sensitive cells in the eye, we get information about the brightness or dimness of
the object and the colour of the object.

Answer:
True.
Question 8.

The focal length of a concave lens is negative.
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Answer:
True.
Question 9.

The magnification produced by a concave lens is positive or negative depending on the object
distance.

Answer:
False. (The magnification produced by a concave lens is always positive.)
Question 10.

The magnification produced by a convex lens is positive or negative depending on the object
distance.

Answer:

True.

Question 11.

A concave lens is used as a magnifying glass.
Answer:

False. (A convex lens is used as a magnifying glass.)
Question 12.

A convex lens is used as a simple microscope.
Answer:

True.

Question 13.

A concave lens is used to correct myopia.

Answer:
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True.

Question 14.

A convex lens is used to correct hypermetropia.
Answer:

True.

Group (B)

Question 1.

When red light falls on the eyes, the cells responding to red light get excited more than those
responding to other colours and we get the sensation of red colour.

Answer:
True.
Question 2.

When an object is placed in front of a concave lens, its image is obtained on the opposite side
of the object.

Answer:

False. (When an object is kept in front of a concave lens, its image is obtained on the same side
of the lens as the object.)

Question 3.

The image formed by a concave lens is always virtual.
Answer:

True.

Question 4.

The principal focus of a convex lens is virtual.
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Answer:

False. (The principal focus of a convex lens is real.)

Question 5.

An object of height 2 cm forms an image of height 3 cm when placed in front of a concave lens.
Answer:

False. (An object of height 2 cm forms an image of height less than 2 cm when placed in front of
a concave lens.)

Question 6.

Absence of rod like cells results in colour blindness.

Answer:

False. (Absence of conical cells results in colour-blindness.)

Question 7.

Nearsightedness can be corrected using spectacles having convex lenses.

Answer:

False. (Nearsightedness can be corrected using spectacles having concave lenses.)
Question 8.

Farsightedness can be corrected using spectacles having convex lenses of suitable focal
length.

Answer:

True.

Question 9.

As one grows old, ciliary muscles become weak.

Answer:
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True.

Question 10.

In a simple microscope, the object is placed within the focal length of the convex lens.
Answer:

True.

Question 11.

A compound microscope forms an erect and real image of a small object.
Answer:

False. (A compound microscope forms an inverted and virtual image of a small object.)
Question 12.

In a compound microscope, a real image acts as an object for the eyepiece.
Answer:

True.

Question 13.

In television, we see a continuous picture due to persistence of vision.
Answer:

True.

Question 14.

The conical cells can respond differently to red, green and blue colours.
Answer:

True.

Question 15.
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The rod like cells respond to colours and communicate the presence of colours in the retinal
image of the brain.

Answer:

False. (The rod like cells respond to the intensity of light and communicate the degree of
brightness and darkness, to the brain.)

Question 16.

The conical cells respond to the intensity of light and communicate the degree of brightness and
darkness to the brain.

Answer:

False. (The conical cells respond to colours and communicate the presence of colours in the
retinal image to the brain.)

Question 17.

Generally, using the same objective lens, but different eyepieces, different magnification can be
obtained.

Answer:

True.

Find the odd one out and give the reason:

Question 1.

Simple microscope, Compound microscope, Telescope, Myopia.
Answer:

Myopia. It is a defect of vision; others are instruments.
Question 2.

Myopia, Presbyopia, Hypermetropia, Spectrometer.

Answer:
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Spectrometer. It is an instrument; others are defects of vision.

Question 3.

Presbyopia, Retina, Nearsightedness, Farsightedness.

Answer:

Retina. It is a part of the eye; others are defects of vision.

Question 4.

Compound microscope, Kaleidoscope, Simple microscope, Astronomical telescope.
Answer:

Kaleidoscope. Others are optical instruments.

Question 5.

TV, Motion picture, Complete circle formed by a revolving burning incense stick, Colour
blindness.

Answer:

Colour-blindness. Others are examples of persistence of vision.
Question 6.

Planets, Stars, Satellites, Rainbow.

Answer:

Rainbow. Others are celestial bodies.

Considering the correlation between the words of the first pair, pair the third word
accordingly with proper answer:

Question 1.
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Flattened eyeball

Question 2.

Answer:
Diverging

Question 3.

Answer:
Image on the opposite side at infinity

Question 4.

Answer:

Inverted image

Question 5.

Convex lens : Positive power of the lens :: Concave lens:

Answer:

Negative power of the lens.

Question 6.

1f(in metre ) : Power of the lens (in dioptre) :: Image distance Object distance
Answer:

Magpnification.

Question 7.
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Answer:
Dioptre.

Question 8.

Answer:
Eye lens

Question 9.

Answer:
Convex lens

Question 10.

Answer:
Image behind the retina

Question 11.

Answer:
Simple microscope

Question 12.
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Refraction, dispersion and internal reflection of light.
Match the following:

Question 1.

Column B
Column A

(1) Conical cells  (a) Intensity of light
(2) Rod like cells  (b) Colour of an image
(3) Pupil (c) Iris

(4) Cornea (d) Aperture

(e) Transparent

Answer:

(1) Conical cells — Colour of an image
(2) Rod like cells — Intensity of light
(3) Pupil — Aperture

(4) Cornea — Transparent.

Question 2.
Column B
Column A
(1) Magnification (a) 1f
(2) Power of a lens (b) h2h1
(3) Focal length (c)f
(4) Distance of an object from a (d)u
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lens

(e) h1h2
Answer:
(1) Magnification: h2h1
(2) Power of a lens: 1f

(3) Focal length: f

(4) Distance of an object from a lens: u.

Question 3.
(3) Column A s Column B
Bt e e - e S P o
(1) Lens : 1 (a) 1,1
f v u
|
(2) Magnification | (b) S511;111.!
(3) Refractive index g
! 1 1
1©) =—=
| v ou
oy B
(d) 22
(d) h,

Answer:

(1) Lens: 1f:1v—1u

(2) Magnification: h2h1

(3) Refractive index: sinisinr

Question 4.
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Column B
Column A
(Convex lens) (a) Image virtual, erect and enlarged
(1) Object at 2F, (b) Image real, inverted and of the same size

(2) Object between F, and 2F; (c) Image real, inverted and highly diminished
(3) Object between O and F, (d) Image real, inverted and highly enlarged

(4) Object at infinity (e) Image real, inverted and enlarged

Answer:

(1) Object at 2F, — Image real, inverted and of the same size

(2) Object between F; and 2F, — Image real, inverted and enlarged
(3) Object between O and F, — Image virtual, erect and enlarged

(4) Object at infinity — Image real, inverted and highly diminished

Question 5.
Column B
Column A
(1) (a) Ciliary muscles become
Nearsightedness weak

(2) Farsightedness  (b) Image in front of the retina
(3) Presbyopia (c) Colour-blindness
(d) Image behind the retina
Answer:

(1) Nearsightedness — Image in front of the retina
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(2) Farsightedness — Image behind the retina

(3) Presbyopia — Ciliary muscles become weak

Question 6.
Column B
Column A
(1) Convex lens (a) To see small objects clearly
(2) Astronomical (b) To observe minute objects
telescope
(3) Compound (c) To observe astronomical objects such as stars,
microscope planets, etc.

(4) Simple microscope (d) Presbyopia

(e) Power of a lens

Answer:

(1) Convex lens — Presbyopia

(2) Astronomical telescope — To observe astronomical objects such as stars, planets, etc.
(3) Compound microscope — To observe minute objects

(4) Simple microscope — To see small objects clearly.

Question 7.

Column B
Column A
(1) Persistence of vision (a) Lenses and mirrors are used

(2) Reflecting telescope (b) To see objects far away from
us
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(3) Telescope (c) Motion picture
(4) Compound microscope (d) To observe blood

(e) Convex lens

Answer:

(1) Persistence of vision — Motion picture

(2) Reflecting telescope — Lenses and mirrors are used
(3) Telescope — To see objects far away from us

(4) Compound microscope — To observe blood corpuscles.
Name the following:

Question 1.

Name the lens which forms a real image or a virtual image depending on the position of the
object.

Answer:

A convex lens.

Question 2.

Name the lens which produces magnification always less than 1.

Answer:

A concave lens.

Question 3.

Name the lens which always forms an image virtual and smaller than the object.
Answer:

A concave lens.
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Question 4.

Name the lens used to obtain the image on a screen.
Answer:

A convex lens.

Question 5.

Name the lens for which the image always lies between the object and the lens.
Answer:

A concave lens.

Question 6.

Name the instrument used to observe bacteria.

Answer:

A compound microscope.

Question 7.

Name the instrument used to observe planets.

Answer:

An astronomical telescope.

Answer the following questions in one sentence each:
Question 1.

An object is placed at 60 cm from a convex lens of focal length 20 cm. State the nature and size
of the image relative to that of the object.

Answer:
The image is real, inverted and smaller than the object.

Question 2.
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If an object is placed at 50 cm from a convex lens of focal length 25 cm, what will be the image
distance?

Answer:
The image distance will be.50 cm.
Question 3.

An object is placed at 40 cm from a convex lens of focal length 20 cm. State the nature and the
size of the image relative to that of the object.

Answer:
The image is real, inverted and of the same size as that or the object.
Question 4.

An object is placed at 30 cm from a convex lens of focal length 20 cm. State the nature and the
size of the image relative to that of the object.

Answer:
The image is real, inverted and larger than the object.
Question 5.

An object is placed at 15 cm from a convex lens of focal length 25 cm. State the nature and size
of the image relative to that of the object.

Answer:

The image is virtual, erect and larger than the object.

Question 6.

State the type of lens that can be used to burn paper in sunlight at noon.
Answer:

A convex lens can be used to burn paper in sunlight at noon.

Question 7.
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State the type of lens used to correct myopia.
Answer:
A concave lens is used to correct myopia.
Question 8.
State the type of lens used to correct hypermetropia.
Answer:
A convex lens is used to correct hypermetropia.
Question 9.

If two lenses with focal lengths 10 cm and — 20 cm respectively are kept in contact with each
other, what will be the effective power of the combination of the lenses?

Answer:
The effective power of the combination of the lenses will be + 5 D.
Question 10.

If two lenses with focal lengths — 10 cm and 40 cm respectively are kept in contact with each
other, what can you say about the behaviour of the combination of the lenses?

Answer:

The combination of the lenses will behave as a concave lens.
Answer the following questions:

Question 1.

What is a lens?

Answer:

Alens is a transparent material bound by two surfaces, out of which at least one surface is
spherical.

@II 1 Wwdlil GG1h


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@II IV\dl ©CIH

[Note: Allens is normally made of glass or plastic.]
Question 2.

In which instruments have you seen a lens?

Answer:

We have seen a lens in a microscope and a telescope.
Question 3.

How is a lens different from a mirror?

Answer:

A mirror has one reflecting surface. By reflection of light, it forms an image of the object placed
in front of it. A mirror is not transparent. A lens has two surfaces that form an image by refraction
of light. Alens is transparent.

Question 4.

Make a list of optical devices you know.

Answer:

Microscope, telescope, binoculars, camera, projector.
Question 5.

Do you know which is the natural optical device?
Answer:

Yes. The eye is the natural optical device.

Question 6.

What is a convex lens?

Answer:
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A lens having both spherical surfaces puffed up outwards is called a convex lens or double
convex lens or biconvex lens. It is thicker in the middle than at the edges.

[Note: A convex lens is also called a converging lens.]
Question 7.

What is a concave lens?

Answer:

A lens having both spherical surfaces curved inwards is called a concave lens or double
concave lens or biconcave lens. It is thicker at the edges than in the middle.

[Note: A concave lens is also called a diverging lens.]
Question 8.

Draw neat labelled diagrams: Types of lenses.

Answer:
(1) 2) (3) 4) (5) (6)
Biconvex Plano convex Positive  Biconcave Plano Negative
lens lens MENiSCcus lens concave lens meniscus

£\ £ V! [\
il ll--J / ||1 \ l"llll
\ / | | A
1 e |

| [
| A N /]
\'H"u’f Hlﬁ"x \Kﬁ | __\u | i ,;ﬁ// :

Types of lenses

[Note: Positive meniscus behaves as a convex lens as it is thicker in the middle than at the
edges. Negative meniscus behaves as a concave lens as it is thicker at the edges than in the
middle.]

Question 9.
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In general, when a ray of light passes through a lens, there occurs a change in its
direction of propagation. Why?

Answer:

The working of a lens is similar to that of a triangular prism. When a ray of light passes through
a lens, it is refracted twice: When entering the lens and when emerging from the lens. There is a
change 5 in its direction of propagation every time and as both the changes occur in the same
sense, the direction of propagation of the emergent ray is different from that of the incident ray.

Question 10.

State the rules used for drawing ray diagrams for the formation of an image by a convex
lens.

Answer:
Rules used for drawing ray diagrams for the formation of an image by a convex lens:

(1) When the incident ray is parallel to the principal axis, the refracted ray passes through the
principal focus.

) O : Optical centre,
_ ) F;.F; :Principal foci
Incident ray of light ! [

} | Refracted ray of light
Principal axis | |

2F|_ F'I e FZ 2F3

V= Convex, lens

Incident ray of light parallel to
the principal axis of a convex lens

(2) When the incident ray passes through the principal focus, the refracted ray is parallel to the
principal axis.
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O : Optical centre,

Fy .F; :Principal foci &) Refracted ray of light |
1} |I |
| |
Principal axis / |
! ZF] F| | D Il F; EFE
by
Incident |

| ray of light | .“II [
= Convex lens |

Incident ray of light passing through
the focus of a convex lens

(3) When the incident ray passes through the optical centre of the lens, it passes without
changing its direction.

O : Optical centre,

| Incident ray of i N
| i F] 1F2 H Pﬂ'ﬂﬂlpﬁl foci

light

|
‘ Principal axis
|

2F, F F; 2F;
Vi !
\/
. Convex =/ Refracted
| lens ray of light
L b N _—

Incident ray of light passing through
the optical centre of a convex lens

Question 11.

In the case of a convex lens, show the path of the refracted ray when the incident ray of light (1)
is parallel to the principal axis of the lens (2) passes through the focus of the lens (3) passes
through the optical centre of the lens.

Answer:
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0 : Optical centre,
F; .F; :Principal foci

Incident ray of light

[ Refracted ray of light |
Principal axis [

2F, F, 0| F, 2F,
. v 3

Convex lens

Incident ray of light parallel to
the principal axis of a convex lens

2.
O : Optical centre,
Fy.F; :Principal foci /\ Refracted ray of light
I |
[
Principal axis ﬂ/ 1 :
, Incident H
ray of light \
Convex lens
Incident ray of light passing through
the focus of a convex lens
3.

ter-7 lenses/
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----- =

O : Optical centre,

! Incident ray of . .
| A\ F] 1F2 H P"nnt:lpal foci

light

Principal axis
2F, F, L Oy

Convex —= Refracted
i lens ray of light
| L .

Incident ray of light passing through
the optical centre of a convex lens

Question 12.

Draw neat and well labelled ray diagrams for image formation by convex lens when an
object is (1) at infinity (2) beyond 2F, (3) at 2F, (4) between F, and 2F, (5) at focus F, (6)
between focus F, and optical centre O. Also, in each case, state the position, nature and
size of the image relative to that of the object.

Answer:

(1) Object at infinity:

| Principal axis
| 2F, F)

v=f

—s :

O : Optical centre, F,, F,, : Principal foci, |
I f: Focal length, v : Image distance '

Object at infinity
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In this case, the image is formed at focus F, of the convex lens. It is real, inverted and highly
diminished (point-sized).

(2) Object beyond 2F;:

—
/\+— Convex lens
A

L

Principal axis g

| 2F, F,

B e
=
=

O : Optical centre, F,, F, : Principal foci,
f: Focal length, AB : Object, A'B’ : Image,
i : Object distance, v : Image distance

Object beyond 2F,

In this case, the image is formed between F, and 2F,. It is real, inverted and diminished.

(3) Object at 2F,:

Qter-7 -lenses/
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/\a— Convex lens

Principal axis |2F,
‘B F,

O : Optical centre, Fy, F, : Principal foci,
f : Focal length,
AB : Object, A'B' : Image, u : Object distance,
v : Image distance

In this case, the image is formed at 2F,. It is real, inverted and of the same size as that of the
object.

(4) Object between F, and 2F;:

ter-7 lenses/
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['a— Convex lens

Principal axis B
2F, | Fy

O : Optical centre, Fy, F, : Principal foci,
f: Focal length,
AB : Object, A'B’' : Image, u : Object distance, |
v : Image distance

In this case, the image is formed beyond 2F,. It is real, inverted and magnified (enlarged).

(5) Object at focus F;:

ter-7 lenses/
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‘ ,-ﬂ*."‘ Convex lens

Principal axis B
‘ 2F, F,

‘ O : Optical centre, F,, F, : Principal foci,
f: Focal length, ?
~ AB: Object, u: : Object distance |

In this case, the image is formed at infinity. It is real, inverted and infinitely large (highly
magnified).

(6) Object between focus F, and optical centre O:

ter-7 lenses/
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[\a— Convex lens

Principal axis |p-

oF,

[ M '
- Ll

1 T-:l

O : Optical centre, F;, F, : Principal foci,
f: Focal length,
AB : Object, A'B' : Image, u : Object distance,

v : Image distance ;
o -

In this case, the image is formed on the same side of the lens as the object. It is virtual, erect
and larger than the object.

[Note: Here, the image is virtual. Hence, it is shown by a dotted line.]
Question 13.

Observe the following figure and complete the table: (March 2019)

gter-? -lenses/
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Answer:

Answer
Point

(i) Position of the object Between F, and O

(i) Position of the image  On the same side of the lens as the
object

(iii) Size of the image Very large

(iv) Nature of the image  Virtual and erect

Question 14.

At which position will you keep an object in front of a convex lens to get a real image smaller
than the object? Draw a figure.

Answer:

The object should be placed beyond 2F,.

fla— Convex lens

.

| Principal axis g

O : Optical centre, Fy, F: : Principal foci,
£ Focal length, AB : Object, A'B’ : Image,
i : Object distance, v : Image distance

Question 15.
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State the rules used for drawing ray diagrams for the formation of an image by a concave
lens.

Answer:

1. When the incident ray is parallel to the principal axis, the refracted ray, when extended
backwards, passes through the principal focus.

2. When the incident ray is directed towards the principal focus F,, the refracted ray is
parallel to the principal axis.

3. When the incident ray passes through the optical centre of the lens, it passes without
changing its direction.

Question 16.
State the characteristics of an image formed by a concave lens.
Answer:

The image formed by a concave lens is always virtual, erect and smaller than the object. It is on
the same side of the lens as the object. Generally, it is formed between the optical centre of the
lens and the principal focus F;. If the object is at infinity, the image is a point image formed at F,.

Question 17.

In the case of image formation by a concave lens, what can you say about the position,
nature and size of the image relative to the size of the object?

Answer:
Image formation by a concave lens :

(1) If the object is at infinity, the image is formed at the focus of the lens, on the same side of the
lens as the object. It is virtual, erect and much smaller than the object (point image).

(2) If the object is at any finite distance from the lens, the image is formed on the same side of
the lens as the object and between the focus and the optical centre of the lens. It is virtual, erect
and smaller than the object. The image distance is less than the object distance.

Question 18.
Draw a ray diagram to show image formation by a concave lens.
Answer:

h Jiwww.in
pter-7-lenses/
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| F: | |
Principal axis e N B
. 7 ,-' |
| Concave lens —-
PQ : Object

P’Q’ : Image (virtual, therefore shown by a dotted line),
O : Optical centre,

F, : Principal focus,

f: Focal length of the lens

[Note: If in a Board examination, incomplete diagram (as shown below) is given, students
should complete it and label its parts as shown in Figure.]

o

Object

Question 19.

State the Cartesian sign convention for refraction of light (image formation) by a lens.
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Answer:
Cartesian sign convention for refraction of light (image formation) by a lens:

In this case, the optical centre (O) of the lens is taken as the origin and the principal axis of the
lens is taken as X-axis of the coordinate system.

(1) The object is always placed at the left of the lens.
All distances parallel to the principal axis are measured from the optical centre of the lens.

(2) All distances measured to the right of the origin are taken as positive while distances
measured to the left of the origin are taken as negative.

(3) Distances measured perpendicular to and above the principal axis are taken as positive.
(4) Distances measured perpendicular to and below the principal axis are taken as negative.

(5) The focal length of a convex lens is positive and that of a concave lens is negative. (Fig.
7.21)
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Direction of incident ra}fw :
| Heightabove /\n— Convex lens
& '
+ +ve F } \ o ‘
g | ! Principal axis
2F, F, | O F, 2F, X
\ /
L | Ii\‘!
| Height below ¥/
Distance on the Distance on the 5'
left of the right of the '
origin (-ve) origin (+ve)
(a)
Direction of incident ray
Hetlght above \ . /= Concave lens
4| *ve 1?/
X i r Principal axis
2F, F, Jl 0 F, 2F, X
- | i
i
Height below \
Distance on the Distance on the
left of the right of the
origin (—ve) origin (+ve)
(b)
Fig. 7.21 : Cartesian sign convention
Question 20.

ter-7 lenses/

€IndCareer


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@ll 194 il Wi

(i) What is a lens formula? (ii) State it.
Answer:

(i) The relationship between the object distance (u), image distance (v) and focal length (J) of a
lens is called the lens formula.

(ii) Itis 1Tv=1u=1f

[Note: The lens formula holds good for all values of u and v and is applicable to a convex lens
as well as a concave lens. The sign convention for u, v and f must tie used in solving numerical
examples.]

Question 21.
What is meant by the magnification produced by a lens? State the formulae for it.
Answer:

The magnification (M) produced by a lens is the ratio of the height of the image (h,) to the height
of the object (h;).

M =h2h1.......... (1)
Also M = v( image distance )u (object distance) ............... (2)
Question 22.

When is the magnification produced by a lens (1) positive (2) negative?
Answer:

The magnification produced by a lens is

(1) Positive when the image is virtual (as it is erect)

(2) Negative when the image is real (as it is inverted).

Question 23.

Express the magnification produced by a lens in terms of the focal length of the lens and
(1) the object distance (2) the image distance.
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Answer:

Magnification (M) produced by a lens

_ hy (height of the image)
h; (height of the object)

_v (image distance)
u (object distance)

Now, 1_1_1 ... (Lens formula)

v ou f

where f is the focal length of the lens:

. (1)

.. (2)

ter-7 lenses/
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Question 24.

An object is kept in front of a lens of focal length + 10 cm. Describe the nature of the
image in the following cases: (1) The object” distance is 25 cm. (2) The object distance is
5cm.

Answer:
Since, the focal length of the lens ( +10 cm) is positive, it is a convex lens.

(1) If an object is kept at 25 cm from the lens, the image will be real, inverted and smaller than
the object.

(2) If an object is kept at 5 cm from the lens, the image will be virtual, erect and larger than the
object.

Question 25.

Anu and Anand have concave and convex lenses respectively. They took lenses in
sunlight and tried to burn two pieces of paper of equal areas and temperature. State
which lens will burn the paper. Give the reason. Explain with the help of a diagram, why
the other paper did not burn.

Answer:

(1) The convex lens will burn the paper. See Fig. 7.22 for reference. The ray of sunlight will
converge at the principal focus of the lens. Hence, if the paper is held at the focus, it will burn
due to concentration of heat energy.
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Incident light rays parallel Light rays converging
tor the principal axis at focus Fy

Principal

[
:
axis  2F, F, 0
o
\

(0 : Optical centre Convex lens

Fy, F5 : Principal foci)1 '

Fig. 7.22 : Action of a convex lens
(Convergence of light rdavs)

(2) The paper held in front of the concave lens, will not burn. For reference, see Fig. 7.23. The
concave lens will diverge the rays of sunlight falling on it. Hence, the paper will not burn.

{0 : Optical centre |
F,. F; : Principal foci)

Diverging
light
- Incident light rays parallel rays
to the principal axis
g s
- r"-' II
. Principal =~ .. T I -
? 2F, axis TR 0| i
i
| Concave lens L \ i
i S |
|
I

Fig. 7.23 : Action of a concave lens
(Divergence of light rays)

Question 26.

To obtain a magnified real image of a small film strip, which type of lens is used? Where
is the film strip placed to obtain the image on the screen?

NUPS://WWW.INAcd
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Answer:

To obtain a magnified real image of a small film strip, a convex lens is used. The film strip is
placed between F, and 2F, and the screen is placed on the other side of the lens.

Question 27.

When an object of height 2 cm is placed in front of a convex lens, the height of the image
is found to be 3 cm. State the nature and position of the image giving reason.

Answer:

When an object is placed between the optical centre and the principal focus of a convex lens,
the image formed by the lens is virtual and larger than the object. When an object is placed
between F, and 2F, the image formed by the lens is real and larger than the object.

In the above case, if the image is virtual, it will be erect and on the same side of the lens as that
of the object. If the image is real, it will be inverted and beyond 2F, on the other side of the lens
with respect to the object.

Question 28.

You are given a lens which gives a virtual, erect and enlarged image. What type of lens is
it?

Answer:
Since the lens gives a virtual, erect and enlarged image, it must be a convex lens.
Question 29.

When an object of height 3 cm is placed in front of a concave lens, the height of the
image is found to be 6 cm. State, giving the reason, whether the given statement is true
or false.

Answer:

When an object is placed in front of a concave lens, the image formed by the lens is always
smaller than the object. In the statement given in the question, the height of the image is
reported as greater than that of the object. Hence, the statement given in the question is false.

Question 30.
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State two uses of a concave lens.
Answer:

1. Aconcave lens is used to correct myopia (nearsightedness).
2. In some optical instruments, a combination of a concave lens and a convex lens is used.

Question 31.
State two uses of a convex lens.
Answer:

A convex lens is used (1) to read words in small print (2) to correct hypermetropia
(Far-sightedness).

Question 32.

An object is kept in front of a lens of j focal length — 20 cm. Describe the nature of the
image when the object distance is 25 cm.

Answer:
Since the focal length of the lens (- 20 cm) is negative, it is a concave lens.

If an object is kept at 25 cm from the lens, the image will be virtual, erect and smaller than the
object.

[Note: The nature of the image is independent of the object distance as it is a concave lens.]
Question 33.

An object is placed in front of a convex lens of focal length 20 cm. If the object distance
is changed from 60 cm to 40 cm, what can you say about the size of the image relative to
that of the object?

Answer:
In this case, the focal length (f) of the lens is 20 cm.

L. 2f=40 cm.
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When the object distance is 60 cm (which is greater than 2f), the image will be smaller than the
object. When the object distance becomes 40 cm (which is equal to 2f), the image will be of the
same size as that of the object.

Question 34.
What is the power of a lens?
Answer:

The capacity of a lens to converge or diverge incident rays is called its power. The power (P) of
a lens is the inverse of the focal length (f) of the lens.

P=1f

Question 35.

What is the unit of power of a lens? Define it.

Answer:

The unit of power of a lens is the dioptre (D).

One dioptre is the power of a lens whose focal length is one metre.

1 dioptre (D) = 11 metre (m)

[Note: The dioptre, the Sl unit of power of a lens, is denoted by D.]
Question 36.

What is the sign of the power of (i) a convex lens (ii) a concave lens?
Answer:

The power of a convex lens is positive while that of a concave lens is negative.
Question 37.

If there is an increase or decrease in the focal length of a lens, what will be the effect on
the power of the lens?

Answer:
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The power of a lens is the inverse of its focal length. Hence, if there is an increase in the focal
length of a lens, the power of the lens will decrease accordingly. Similarly, if there is a decrease
in the focal length of a lens, the power of the lens will increase accordingly.

Question 38.

If two lenses of focal lengths f, and f, are kept in contact with each other, state the
formula for the focal length of the combination. If P, and P, are the powers of these
lenses, state the formula for the power of the combination.

Answer:

If two lenses of focal lengths f; and f, are kept in contact with each other, the focal length (f) of
the combination is given by 1f=1f1+1f2

L-| I.: L-l L: |.| 1_:
{a) L; and Ly : (b L, and L, : (c) L, : Convex lens
Convex lenses Concave lenses L, : Concave lens

Combination of two lenses

[Two lenses kept in contact with each other]

If P, and P, are the powers of these lenses, the power (P) of the combination is given by P = P,
+ P,.

[Note: The figures are given only for reference.]
Question 39.
Draw a neat labelled diagram to show the structure of the human eye.

Answer:
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Construction of the human eye
Question 40.

What is cornea?

Answer:

The cornea is a thin and transparent cover (membrane) on the human eye through which light
enters the eye. Maximum refraction of light rays entering the eye occurs at the cornea.

Question 41.

What is iris?
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Answer:

The iris is a dark fleshy screen (muscular diaphragm) behind the cornea in the human eye. Its
colours are different for different people.

Question 42.
What is pupil?
Answer:

The pupil is a small circular opening of changing diameter at the centre of the iris in the human
eye.

Question 43.
What is the use of the pupil in the human eye?
Answer:

The pupil in the human eye is useful for controlling and regulating the amount of light entering
the eye. The pupil contracts in the presence of too much light and dilates when light is
insufficient, thus changing the amount of light entering the eye.

Question 44.
With reference to the functioning of the pupil in the human eye, what is adaptation?
Answer:

The tendency of the pupil in the human eye to adjust the opening for light, depending on the
intensity of incident light, to control and regulate the amount of light entering the eye is called
adaptation.

Question 45.

What is the shape and the size of the human eyeball?

Answer:

The human eyeball is approximately spherical in shape with a diameter of about 2.4 cm.

Question 46.
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Name the part of the human eye that forms a transparent bulge on the surface of the eyeball.
Answer:
The cornea forms a transparent bulge on the surface of the eyeball.
Question 47.
Which part of the human eye is located just behind the pupil?
Answer:
A transparent biconvex crystalline lens is located just behind the pupil in the human eye.
Question 48.
What is retina?
Answer:

The retina is a light sensitive screen consisting of a delicate membrane with a large number of
light sensitive cells.

Question 49.
What is the nature of the eye lens and what does the eye lens do?
Answer:

The eye lens is a double convex transparent crystalline lens, just behind the pupil. The eye lens
provides small adjustment of focal length to form a real and inverted sharp image on the retina.

Question 50.
What happens when light falls on the retina?
Answer:

When light falls on the retina, light sensitive cells of the retina are activated. They generate
electrical signals which are passed by optic nerves to the brain. The brain interprets the signals
and processes the information such that we perceive the object as it is.

Question 51.
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What are ciliary muscles?
Answer:

The muscles which hold the eye lens in its position, and bring about changes in the shape
(curvature) of the eye lens, and hence of focal length are known as ciliary muscles.

Question 52.
What is the focal length of the eye lens of a normal eye in relaxed position of eye muscles?
Answer:

The focal length of the eye lens of a normal eye in relaxed position of eye muscles is about 2
cm.

Question 53.

Where does the second focal point of the eye lens of a normal eye in relaxed position of eye
muscles lie?

Answer:

The second focal point of the eye lens of a normal eye in relaxed position of eye muscles lies on
the retina.

Question 54.
What is meant by power of accommodation of the eye?
Answer:

The ability of the eye lens to adjust its focal length is called the power of accommodation of the
eye.

Question 55.
Explain the term power of accommoda—tion of the eye.
(OR)

Write a short note on the power of accommodation of the eye.
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Answer:

Power of accommodation of the eye: The eye lens is held in its position by the ciliary muscles.

When we look at a nearby object, the ciliary muscles compress the eye lens so that it becomes
rounded. Hence, the focal length of the eye lens decreases. Therefore, the image is formed on
the retina of the eye and hence the nearby object is seen clearly.

When we look at a distant object, the ciliary muscles relax so that the eye lens becomes flat.
Hence, the focal length of the eye lens increases. Therefore, the image is formed on the retina
of the eye and hence the distant object is seen clearly. This ability of the eye lens to adjust its
focal length is called the power of accommodation of the eye.

Question 56.
What is meant by accommodation? How is it brought about?
Answer:

The process of focusing the eye on objects at different distances is called accommodation. It is
brought about by changing the curvature of the f elastic eye lens making it thinner or thicker.

Question 57.

The human eye is very similar to a photographic camera. The figure given shows the main parts
of a photographic camera. Now answer the following questions:

A — Aperture, B — Lens, C — Photographic film

(1) Name the parts of the human eye similar to the following parts of the photographic camera :
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(a) Photographic film (b) Aperture.
(2) State one difference between the human eye lens and camera lens.
(3) Name the muscles which adjust the curvature of the eye lens.
(4) Which phenomenon of light is responsible for the working of the eye?
Answer:
(1) (a) The retina in the human eye is similar to the photographic film in a camera.
(b) The pupil in the human eye is similar to the aperture in a camera.

(2) In a photographic camera, the focal length of the lens changes when the position of the lens
is changed. In the human eye, the focal length of the eye lens is changed by the ciliary muscles
and the distance of the image from the eye lens is fixed.

(3) The ciliary muscles adjust the curvature of the eye lens.
(4) The refraction of light is responsible for the working of the eye.
Question 58.

Have you seen a photographic camera in which a film is used? Compare the human eye with it.
State similarities between them. State the points of difference between them.

Answer:
Yes, we have seen a photographic camera in which a film is used.

Cameras, in general, have various shapes and sizes. Some cameras are much bigger than the
human eye while some are smaller than the human eye. Here we shall consider a simple
camera.

Similarities: In the case of a camera as well as the human eye, it is possible to control the
amount of incoming light with the help of a diaphragm and an aperture. Both use a convex lens
for focusing. The photographic film in a camera is coated with a photosensitive material. The
retina in the eye consists of a large number of light sensitive cells. The photographic film in a
camera is processed using chemicals and then prints (photographs) can be obtained using the
appropriate paper.
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In the human eye, the electrical signals generated by light sensitive cells are passed by optic
nerves to the brain which interprets them.

Differences: Cameras come in a variety of sizes and shapes unlike the human eye. Unlike the
human eye, a wide variation in exposure time is possible in the case of cameras. The human
eye is sensitive in the visible region (red to violet) of the electromagnetic spectrum, while a
much wider range of the electromagnetic spectrum can be covered with cameras designed for
specific J purposes. In comparison with the human eye, a wider view and range can be covered
by a camera.

In comparison with the human eye, a wider intensity (of light) range can be covered with a
camera. The retina is indispensable in the human eye, while cameras without a photographic
film have been designed with the help of photosensitive materials and are in current use.

[Note: With advances in technology, improved cameras are designed all the time, and the list of
differences between the human eye and a camera in general would be practically endless.]

Question 59.
What is meant by the minimum distance of distinct vision?
Answer:

The minimum distance from the normal eye, at which an object is clearly visible without stress
on the eye is called the minimum distance of distinct vision.

Question 60.

Explain the term minimum distance of distinct vision.
(OR) Write a short note on distance of distinct vision.
Answer:

Minimum distance of distinct vision; Though the focal length of the eye lens is adjustable, it
cannot be decreased below a certain limit. Hence, if an object is very close to the eye, it cannot
be seen clearly. For a normal human eye, the minimum distance from the eye at which an object
is clearly visible without stress on the eye, is called the minimum distance of distinct vision. For
the normal human eye, it is 25 cm.

Question 61.
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State four reasons related to problems of vision.

Answer:

Problems of vision are related to (i) weakening of ciliary muscles (ii) change in the size of the
eyeball (iii) irregularities on the surface of cornea (iv) formation of a membrane over the eye
lens.

Question 62.

What is myopia or nearsightedness? What are the possible reasons of myopia? How is myopia
corrected? Explain with diagrams.

Answer:

Myopia or nearsightedness is the defect of vision in which a human eye can see nearby objects
distinctly but is unable to see distant objects clearly as they appear indistinct.

In this case the image of a distant object is formed in front of the retina instead of on the retina.
[Figs. 7.29 (a), 7.29 (b)]

Possible reasons of myopia: (1) The curvature of the cornea and the eye lens increases. The
muscles near the lens cannot relax so that the converging power of the lens remains large. (2)
The distance between the eye lens and the retina increases as the eyeball elongates.

Myopia is corrected using a suitable concave lens. Light rays are diverged by the concave lens
before they strike the eye lens. A concave lens of proper focal length is chosen to produce the
required divergence. Hence, after the converging action of the eye lens, the image is formed on
the retina. [Fig. 7.29 (c)]
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(c) Correction of nearsightedness
(Myopic eye)

Question 63.

Observe the following diagram and answer the questions.
(a) Which eye defect is shown in this diagram?

(b) What are the possible reasons for this eye defect?

(c) How is this defect corrected? Write it in brief.

Answer:
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(a) Myopia or Nearsightedness
(b) Possible reasons for the defect:

(i) The curvature of the cornea and the eye lens increases. The muscles near the lens cannot
relax so that the converging power of the lens remains large.

(i) The eyeball elongates so that the distance between the lens and the retina increases.
(c) Correction of the defect: This defect can be corrected using spectacles with concave lenses.

A concave lens diverges the incident rays and these diverged rays can be converged by the
lens in the eye to form an image on the retina.

Question 64.

What is the sign of the power of the lens used to correct myopia?
Answer:

The power of the lens used to correct myopia is negative.

[Note: Itis a concave lens. Negative focal length Negative power.]
Question 65.

In a Std. X class, out of 40 students, 10 students use spectacles, 2 students have (
positive power and 8 students have negative power of lenses in their spectacles.

Answer the following questions:

(1) What does the negative power indicate?

(2) What does the positive power indicate?

(3) Generally which type of spectacles do most of the students use?
(4) What defect of eyesight do most of the students suffer from?

(5) Give two possible reasons for the above defect.

Answer:

g ‘A 1A Gl Wi


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@ ‘HE 1ol il Wl

(1) The negative power indicates a concave lens or myopia.

(2) The positive power indicates a convex lens or hypermetropia.

(3) Generally, most of the students use spectacles with concave lenses.
(4) Most of the students suffer from myopia.

(5) Two possible reasons for myopia:

1. The curvature of the cornea and the eye lens increases. The muscles near the lens
cannot relax so that the converging power of the lens remains large.
2. The distance between the eye lens and the retina increases as the eyeball elongates.

Question 66.

What is hypermetropia or farsightedness? What are the possible reasons of
hypermetropia? How is hypermetropia corrected? Explain with figures.

Answer:

Hypermetropia or farsightedness is the defect of vision in which a human eye can see distant
objects clearly but is unable to see nearby objects clearly.

In this case the image of a nearby object would fall behind the retina instead of on the retina.
[Figs. 7.31 (a), 7.31 (b)]
Possible reasons of hypermetropia:

(1) Curvature of the cornea and the eye lens decreases. Hence, the converging power of the
eye lens becomes less. (2) The distance between the eye lens and retina decreases (relative to
the normal eye) and the focal length of the eye lens becomes very large due to the flattening of
the eyeball.
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(a) Faraway objects can be seen clearly

(b) Hypermetropic eye

Convex lens

(c) Correction of farsightedness eye

Fig. 7.31

Hypermetropia is corrected using a suitable convex lens. Light rays are converged by the
convex lens before they strike the eye lens. A convex lens of proper focal length is chosen to
produce the required convergence. Hence, after the converging action of the eye lens, the
image is formed on the retina. [Fig. 7.31 (c)]

Question 67.

What is the sign of the power of the lens used to correct hypermetropia?
Answer:

The power of the lens used to correct hypermetropia is positive.

[Note: Itis a convex lens. Positive focal length .". Positive power.]

Question 68.

Given below is a diagram showing a defect of human eye.
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Study it and answer the following questions:

(1) Name the defect shown in the figure. (Practice Activity Sheet — 3)

(2) Give two possible reasons for this defect of eye in human beings.

(3) Name the type of lens used to correct the eye defect.

(4) Draw a labelled diagram to show how the defect is rectified by using the lens.
Answer:

A lens having both spherical surfaces puffed up outwards is called a convex lens or double
convex lens or biconvex lens. It is thicker in the middle than at the edges.

[Note: A convex lens is also called a converging lens.]
Question 69.
Observe the following figures and complete the table. (Practice Activity Sheet — 1)

Answer:
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(1) Name of the defect. Myopia (nearsightedness) Hypermetropia (farsightedness)

(2) Where will the image form? In front of the retina instead of on Behind the retina instead of on the :
the retina _ retina

(3) Focusing power of the lens. Negative Positive

(4) Which type of lens is used A concave lens of proper focal A convex lens of proper focal length
in the spectacle to remove 5 length
the defect?

Question 70.
What is presbyopia? State the reason for this defect. How is presbyopia corrected?
Answer:

Presbyopia is the defect of vision in which aged people find it difficult to see nearby objects
comfortably and clearly without spectacles.

Reason of presbyopia: The power of accommodation of eye usually decreases with ageing. The
muscles near the eye lens lose their ability to change the focal length of the lens.

Therefore, the near point of the eye lens shifts farther from the eye.

This defect is corrected using a convex lens of appropriate power. The lens converges light rays
before they fall on the eye lens such that the action of the eye lens forms the image on the
retina.

Question 71.
What is a bifocal lens?
Answer:

A bifocal lens is a lens of which the upper part is a concave lens to correct myopia and the lower
part is a convex lens to correct hypermetropia.
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[Note: A person suffering from myopia as well as hypermetropia, uses a bifocal lens. Nowadays,
the defects of vision such as myopia and hypermetropia can be corrected using contact lenses
or by laser surgery.]

Question 72.

(A) Anil cannot see the blackboard writing clearly, but he can see nearby objects clearly.
(i) What is the eye defect he is suffering from?

(i) How is it corrected?

(B) Anil’s uncle cannot see nearby objects clearly, but he can see distant objects clearly.
(i) What is the eye defect he is suffering from?

(i) How is it corrected?

Answer:

(A) Anil cannot see the blackboard writing clearly, but he can see nearby objects clearly.
(i) This defect is called myopia (nearsightedness).

(i) It is corrected using spectacles having concave lenses of appropriate power.

(B) Anil’s uncle cannot see nearby objects clearly, but he can see distant objects clearly.
(i) This defect is called hypermetropia (farsightedness).

(ii) It is corrected using, spectacles having convex lenses of appropriate power.
Question 73.

When are bifocal lenses used in spectacles?

Answer:

When a person cannot see nearby objects as well as distant objects clearly, bifocal lenses are
used in spectacles.

Question 74.

g ‘11 1l il i


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@II IV Wwdl TGl

Aniket from Std. X uses spectacles. The power of the lenses in his spectacles is -0.5 D.
Answer the following questions:

(1) State the type of’ lenses used in his spectacles.

(2) Name the defect of vision Aniket is suffering from.

(3) Find the focal length of the lenses used in his spectacles.
Answer:

(1) Concave lenses are used in the spectacles used by Aniket.
(2) Aniket is suffering from myopia (near-sightedness).

(3) Focal length of the lenses used in his spectacles

1 1
; power of the lens 05D

= -2 m (Concave lens .". Minus sign)
Question 75.

Sunita from Std. X uses spectacles. Her spectacle number is -1.5 D. Answer the following
questions:

(1) Name the defect of eye from which she is suffering.
(2) What type of lens is she using?

(3) Find the focal length of the lens.

Answer:

(1) Myopia.

(2) Concave.
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This is the focal length of the lens.
Question 76.

Surabhi from Std. X uses spectacles. The power of the lenses in her spectacles is 0.5 D.
Answer the following questions from the given information: (March 2019)

(i) Identify the type of lenses used in her spectacles.

(ii) Identify the defect of vision Surabhi is suffering from.

(iii) Find the focal length of the lenses used in her spectacles.
Answer:

(i) Convex lenses are used in the spectacles used by Surabhi.
(i) Surabhi is suffering from hypermetropia (farsightedness).

(iii) Focal length of the lenses used in her spectacles

1 1

= = — =2 m.
power of thelens 05D

Question 77.
My grandfather uses a bifocal lens in his spectacles. Explain why.
Answer:

In old age, people usually suffer from both myopia and hypermetropia. Therefore, they need
spectacles having bifocal lenses.
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The upper part of a bifocal lens is a concave lens to correct myopia. The lower part of a bifocal
lens is a convex lens to correct hypermetropia.

Question 78.
State uses of concave lens.
Answer:

1. Concave lenses are used for proper working of medical equipment, scanner, CD player —
the instruments that employ laser rays.

2. One or more concave lenses are used in a small safety device, fitted in the peep hole in
a door, due to which we can see a large area outside the door.

3. Concave lenses are used in spectacles to correct nearsightedness (myopia).

4. Aconcave lens is used to spread light emitted by the small bulb in a torch over a wide
area.

5. Aconcave lens is used in front of the eyepiece or inside the eyepiece fitted in a camera,
telescope and microscope — the instruments employing convex lenses.

Question 79.
State uses of a convex lens.
Answer:

Convex lenses are used in a simple microscope, compound microscope, refracting telescope,
camera, projector, spectroscope, spectacles for correcting farsightedness (hypermetropia) and
binoculars.

Question 80.

What is meant by the apparent size of an object? With a neat and labelled diagram,
explain the relation between the apparent size of an object and the angle subtended by
the object at the eye.

Answer:

An object appears small or big depending upon the size of its image formed on the retina of the
eye. The size of an object as perceived by the eye is called the apparent size of the object.
Consider two objects of the same size, one held near the eye and the other away from the eye
as shown in the following figure (Fig. 7.34). The nearby object (PQ) appears larger than the
distant object (P,Q,).
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Also, the angle a subtended by the nearby object at the eye is larger than the angle
subtended by the distant object at the eye. This shows that the apparent size of an object
depends upon the angle subtended by the object at the eye. The greater the angle subtended
by the object at the eye, the greater is the apparent size of the object. Similarly, the smaller the
angle subtended by the object at the eye, the smaller is the apparent size of the object.

Question 81.

With a neat labelled diagram, explain the working of a simple microscope. State uses of a
simple microscope.

(OR)

What does a simple microscope consist of? What is the order of magnification obtained
by a simple microscope? What is a simple microscope used for?

Answer:

A simple microscope consists of a convex lens of short focal length, usually fixed in a suitable
frame with a handle or mounted on a stand.
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F, : Principal focus of the lens,
PQ : Object, P'Q' : Image, u : Object distance,
v : Image distance.

A simple microscope

The object is placed in front of the convex lens of short focal length such that the object distance
is less than the focal length. The image is virtual and larger than the object. It is formed on the
same side of the lens as the object.

A maximum magnification of about 20 can be obtained by a simple microscope. A simple
microscope is used by watch repairers to observe small parts of a watch and by jewellers to
examine ornaments. A simple microscope (also called a magnifying glass) is also used to read
words in small print.

Question 82.

With a neat labelled diagram, explain the construction and working of a compound
microscope.

Answer:

Construction of a compound microscope:
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F, : Principal focus of the objective lens, F, : Principal focus of
' the eyepiece, u : Distance between the object and the objective
lens, PQ : Object, P'Q’ : Final image.

(1) A compound microscope consists of a metal tube fitted with two convex lenses at the two
ends. These lenses are called the objective lens (the lens directed towards the object) and the
eyepiece (the lens directed towards the eye). Both the lenses are small in size, but the cross
section of the objective lens is less than that of the eyepiece. The objective lens has a short
focal length. The focal length of the eyepiece is more than that of the objective lens.

(2) The metal tube is mounted on a stand. The principal axes of the objective lens and the
eyepiece are along the same line. The distance between the object and the objective lens can
be changed with a screw. It is possible to change the distance between the objective lens and
the eyepiece.

Working :

(1) The object to be observed is illuminated and placed in front of the objective lens, slightly
beyond the focal length of the objective lens. Its real, inverted and enlarged image is formed by
the objective lens on the other side.
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(2) This intermediate image lies within the focal length of the eyepiece. It serves as an object for
the eyepiece. The eyepiece works as a simple microscope. The final image is virtual, highly
enlarged and inverted with respect to the original object. It can be formed at the minimum
distance of distinct vision from the eyepiece. The final image is observed by keeping the eye
close to the eyepiece.

Question 83.

State two uses of a compound microscope.
Answer:

Uses of a compound microscope:

1. Itis used to observe blood corpuscles, plant and animals cells, microorganisms like
bacteria, etc.

2. ltis used in a pathological laboratory to observe blood, urine, etc.

3. ltis a part of a travelling microscope used for measurement of very small distance.

Question 84.

What will happen if in a compound microscope, the objective lens is large in size and has
a focal length?

Answer:

If the objective lens of a compound microscope is large in size, in addition to the light coming
from an object, other unwanted light will be incident on the objective lens. Hence, the image will
not be seen clearly. If the objective lens has a large focal length, the magnification produced by
it will be less.

Question 85.

(a) In which type of microscope do you find the lens arrangement as shown in the
following diagram? (Practice Activity Sheet — 1)

h Jiwww.in
pter-7-lenses/

g ‘0 1l Gl Sl


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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

€IndCareer

Objective lens —=|/
; 1y
Evepiece

L L L L

Final image

(b) Write in brief, the working of this microscope.
(c) Where is this microscope used?

Answer:

(a) Compound microscope.

(b)

An object appears small or big depending upon the size of its image formed on the retina of the
eye. The size of an object as perceived by the eye is called the apparent size of the object.
Consider two objects of the same size, one held near the eye and the other away from the eye
as shown in the following figure (Fig. 7.34). The nearby object (PQ) appears larger than the
distant object (P,Qy).
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Also, the angle a subtended by the nearby object at the eye is larger than the angle 8
subtended by the distant object at the eye. This shows that the apparent size of an object
depends upon the angle subtended by the object at the eye. The greater the angle subtended
by the object at the eye, the greater is the apparent size of the object. Similarly, the smaller the
angle subtended by the object at the eye, the smaller is the apparent size of the object.

(c) A simple microscope is used by watch repairers to observe small parts of a watch and by
jewellers to

examine ornaments. A simple microscope (also called a magnifying glass) is also used to read
words in small print.

Question 86.

(i) Which type of microscope has the arrangement of lenses shown in the following
figure?

o o Fe |
S

=
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-
-
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(ii) Label the figure correctly.
(iii) Write the working of this microscope.
(iv) Where is this microscope used?

(v) Suggest a way to increase the efficiency of this microscope. (Practice Activity Sheet — 2)
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Answer:
(i) Compound microscope.

(ii)

Object L 5
o~ r o _

]
o

Objective lens —=|
L
Evepiece

-."t-

P S,

-
Final image

(iiif) Working:

(1) The object to be observed is illuminated and placed in front of the objective lens, slightly
beyond the focal length of the objective lens. Its real, inverted and enlarged image is formed by
the objective lens on the other side.

(2) This intermediate image lies within the focal length of the eyepiece. It serves as an object for
the eyepiece. The eyepiece works as a simple microscope. The final image is virtual, highly
enlarged and inverted with respect to the original object. It can be formed at the minimum
distance of distinct vision from the eyepiece. The final image is observed by keeping the eye
close to the eyepiece.

(iv)

1. Itis used to observe blood corpuscles, plant and animals cells, microorganisms like
bacteria. etc.

2. ltis used in a pathological laboratory to observe blood, urine, etc.

3. ltis a part of a travelling microscope used for measurement of very small distance.

(v) Lenses with appropriate focal lengths should be selected.
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Question 87.
State the use of a telescope.
Answer:

A telescope is used to observe a distant object such as mountain, moon, planet, star in the
magnified form.

Question 88.
Observe the following figure and answer the questions. (Practice Activity Sheet — 3)
(a) Which optical instrument shows arrangement of lenses as shown in the figure?

(b) Write in brief the working of this optical instrument.

-—Dbjri;li'\"::]E[]:i_’__,-"'--__‘_,-"-‘- ¢ Evyepmece

(c) How can we get different magnifications in this optical instrument?
(d) Draw the figure again and labelled it properly.

Answer:

(a) Refracting telescope.

(b) working: When the objective lens is pointed towards the distant object to be observed, the
rays

of light from the distant object, which are almost parallel to each other. pass through the
objective lens. The objective lens collects maximum amount of light as it is large in size. It forms

@‘II IV dl ©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-10-science-part-1-chapter-7-lenses/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-10-science-part-1-chapter-7-lenses/

@II IV\dl ©CIH

a real, inverted and diminished image in the focal plane of the objective lens. Now, the position
of the eyepiece is adjusted such that this image falls just within the focal length of the eyepiece
and serves as the object for the eyepiece which works as a simple microscope.

The final image is highly magnified, virtual, on the same side as that of the object and inverted
with respect to the original object. The final image can be observed by keeping the eye close to
the eyepiece. If the image formed by the objective lens lies in the focal plane of the eyepiece,
the final image is formed at infinity.

(c) We can get different magnifications by using the eyepiece with different focal lengths.

(d)

|+ Objective lens .- .7 V Eyepiece

el -

F, : Principal focus of the objective lens, F, : Principal focus
of the eyepiece, f,:Focal length of the objective lens,
f. : Focal length of the eyepiece.

Question 89.
What is persistence of vision? Give one example of persistence of vision.
Answer:

Persistence of vision: We see an object when its image is formed on the retina. The image
disappears when the object is removed from our sight. But this is not instantaneous and the
image
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remains imprinted on the retina for about 116 th of a second after the removal of the object.

The sensation on the retina persists for a while. This effect is known as the persistence of
vision. It is due to persistence of vision that we continue to see the object in its position for about
116 th of a second after it is removed.

Example: When a burning stick of incense is moved fast in a circle, a circle of red light is seen.
Question 90.

Name two devices whose working is based on the phenomenon of persistence of vision.
(OR)

Name any two applications based on persistence of vision.

Answer:

The working of a television set and motion picture is based on the phenomenon of persistence
of vision.

[Note: These are the examples of persistence of vision in daily life.

Question 91.

How is the phenomenon of persistence of vision used in motion pictures?
Answer:

In motion pictures, photographs of a moving object are taken at the rate of more than sixteen
pictures per second. These photographs are projected on the screen at the same rate.

Each picture is slightly different from the other. As a result of persistence of vision, we get the
impression of observing the object in continuous motion.

Question 92.

Name the two types of light sensitive cells present in the retina of the human eye. What
are their functions?

Answer:
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(1) The retina of the human eye contains a large number of light sensitive cells. These cells are
of two shapes : (i) rods and (ii) cones.

(2) The rod-like cells respond to the intensity of light.

(3) The conical cells respond to various colours of light. They respond differently to red, green
and blue colours. They do not respond to faint light.

Question 93.

When do you say that a person is colour blind?

Answer:

When a person is unable to distinguish between certain colours, he is said to be colour blind.

[Note: (i) Except for being colour-blind, their eyesight is normal, (ii) Rod-shaped cell = rod-like
cell, cone-shaped cell = Conical cell.]

Question 94.

Explain the perception of colour in the human eye.
(OR)

Explain in short perception of colour.

(OR)

Write a note on perception of colour.

Answer:

(1) In nature we firld objects of various colours. Perception of colour means to be able to
respond to colour.

(2) We can distinguish between various colours due to perception of colour.

(3) The cone-shaped cells on the retina of the eye respond to the various colours when light is
bright and communicate to the brain about the colours of the image formed on the retina. This
gives us the proper idea about the colours of the object.
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(4) If, in the retina of a person, the cone-shaped cells responding to certain specific colours are
absent, the person is unable to distinguish between the colours. As a result, he lacks perception
of colour.

Question 95.
What is colour-blindness?
Answer:

(1) The retina of the human eye contains a large number of light sensitive cells. These cells are
of two shapes : (i) rods and (ii) cones.

(2) The cone-shaped cells respond to various colours of light when light is bright.
(3) Thus, the perception of colour is due to the presence of the cone-shaped cells in the retina.

(4) In the retina of some persons, cone-shaped cells responding to certain specific colours are
absent. Hence, these persons are unable to distinguish between certain colours, i.e., they are
colour-blind. This defect is known as colour—blindness.

Question 96.
Why are some persons colour-blind? What is the cause of this defect?
Answer:

In the retina of some persons, cone-shaped cells responding to certain specific colours are
absent. Hence, these persons are unable to distinguish between certain colours, i.e., they are
colour-blind.

Question 97.
What are the difficulties faced by a colour-blind person?
Answer:

(1) A colour-blind person cannot distinguish between different colours. For example, he cannot
distinguish between red and green colours. Also he cannot distinguish between blue and green
colours. Red and green, both appear grey. Since a colour—blind person cannot distinguish
between red and green colours, it is difficult for him to cross a road. There is a possibility of an
accident while crossing a road.
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(2) A colour-blind person cannot distinguish between two objects of different colours, which are
otherwise identical, e.g., clothes.

(3) A colour-blind person may have an inferiority complex and hence may find it difficult to mix
with other persons.

Give scientific reasons:

Question 1.

A convex lens is known as a converging lens.
Answer:

When rays of light parallel to the principal axis of a convex lens pass through the lens, they
converge to a point on the principal axis. Hence, a convex lens is known as a converging lens.

Question 2.
A concave lens is called a diverging lens.
Answer:

When rays of light parallel to the principal axis of a concave lens pass through the lens, they
appear to diverge from a point on the principal axis. Hence, a concave lens is called a diverging
lens.

Question 3.
In old age, a bifocal lens is necessary for some persons.
Answer:

(1) Some people, in old age, suffer from myopia (nearsightedness) as well as hypermetropia
(farsightedness).

(2) Myopia is corrected using a concave lens of appropriate power. Hypermetropia is corrected
using a convex lens of appropriate power. Therefore, they need a bifocal lens.

Question 4.

A person suffering from myopia (nearsightedness) uses spectacles of concave lenses.
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Answer:

(1) A person suffering from myopia can see nearby objects clearly as the image of a nearby
object is formed on the retina, but cannot see distant objects clearly as the image of a distant
object is formed in front of the retina instead of on the retina.

(2) A concave lens diverges the rays of light passing through it. When spectacles of concave
lenses of appropriate power are used, the parallel rays coming from a distant object are
diverged to proper extent before they are incident on the eye lens. Therefore, after the
converging action of the eye lens, the image of a distant object is formed on the retina of the
eye and hence the distant object can be seen clearly.

Question 5.

A person suffering from hypermetropia (farsightedness) uses spectacles of convex
lenses.

Answer:

(1) A person suffering from hypermetropia can see distant objects clearly as the image of a
distant object is formed on the retina, but cannot see nearby objects clearly as the image of a
nearby object would be formed behind the retina instead of on the retina.

(2) A convex lens converges the rays of light passing through it. When spectacles of convex
lenses of appropriate power are used, the rays of light coming from a nearby object are
converged to proper extent before they are incident on the eye lens. Therefore after the
converging action of the j eye lens, the image of a nearby object is formed on j the retina of the
eye and hence the nearby object | can be seen clearly.

Question 6.

You cannot enjoy watching a movie from a very short distance from the screen in a
cinema hall.

Answer:

(1) The less the distance between the screen in a cinema hall and the person watching the
movie, the more is the intensity of light falling on the eye.

(2) This results in great contraction of the pupil of the eye causing a strain. Hence, you cannot
enjoy watching a movie from a very short distance from the screen in a cinema hall.
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Question 7.

The rays of light travelling through the optical centre of a lens pass without changing
their path.

Answer:

The portion of a lens near the optical centre is like a very thin slab of glass. Hence, the rays of
light travelling through the optical centre of a lens pass without changing their path.

Question 8.
A convex lens converges the rays of light falling on it.
Answer:

e Aconvex lens can be regarded as made of a very large number of portions of triangular
prisms. The bases of these prisms are towards the central thicker portion of the lens.

e Aray of light passing through a prism bends towards its base. Hence, a convex lens
converges the rays falling on it.

Question 9.
A concave lens diverges the rays of light falling on it.
Answer:

e Aconcave lens can be regarded as made of a very large number of portions of triangular
prisms. The bases of these prisms are towards the edges of the less, i.e, away from the
central thinner portion of the lens.

e Aray of light passing through a prism bends towards its base. Hence, a concave lens
diverges the rays of light falling on it.

Question 10.
When a burning stick of incense is moved fast in a circle, a circle of red light is seen.
Answer:

The impression of the image on the retina lasts for about 116 th of a second after the removal of
the object. If a burning stick of incense is moved at a rate of more than sixteen revolutions per
second, we see a circle of red light due to persistence of vision.
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Question 11.
Colour-blind persons are unable to distinguish between different colours.
Answer:

(1) The cone-shaped cells in the retina of a person respond to colours. This makes the
perception of colours possible.

(2) In the retina of colour-blind persons, cone-shaped cells responding to certain specific colours
are absent. Hence, they are unable to distinguish between different colours.

Question 12.
It is risky to issue a driving license to a person suffering from colour-blindness.
Answer:

A colour-blind person cannot distinguish between different colours. If a driver is colour-blind, he
will not be able to distinguish between the colours of the signal and the colours on different sign
boards. This will lead to an accident. Hence, it is risky to issue a driving license to a person
suffering from colour-blindness.

Distinguish the following:
Question 1.

Real image and Virtual image.
Answer:

Real image:

1. Areal image is formed when the light rays starting from an object meet after reflection or
refraction.

2. It can be projected on a screen.

3. ltis inverted with respect to the object.

Virtual image:

1. Avirtual image is formed when the light rays starting from an object (when extended
backward) appear to meet after reflection or refraction.
2. It cannot be projected on a screen.
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3. ltis erect with respect to the object.
Question 2.
Simple microscope and Compound microscope.
Answer:
Simple microscope:

In a simple microscope, only one convex lens is used.

In this case, the object is placed within the focal length of the convex lens.

Its magnifying power is much less than that of a compound microscope.

It is used to observe minute parts of a watch, to read words in small print, etc.

e

Compound microscope:

1. In a compound microscope, two convex lenses, objective and eyepiece, are used.
2. In this case, the object is placed beyond the focal length of the objective lens.

3. Its magnifying power is much greater than that of a simple microscope.

4. ltis used to observe blood corpuscles, plant and animal cells, etc.

Question 3.

Compound microscope and Astronomical refracting telescope.
Answer:

Compound microscope:

1. In a compound microscope, the focal length and cross section of the objective lens are
respectively smaller than the focal length and cross section of the eyepiece.

2. In this case, to observe the object, the distance between the object and the objective
lens is adjusted.

3. It forms a magnified image of a small object.

4. Itis used to observe blood corpuscles, plant and animal cells, etc.

Astronomical refracting telescope:

1. In an astronomical refracting telescope, the focal length and cross section of the
objective lens are respectively greater than the focal length and cross section of the
eyepiece.
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2. In this case, to observe the object, the distance between the objective lens and eyepiece
is adjusted.

3. It forms a near image of a distant object.

4. Itis used to observe sateulites, planets, stars, etc.

Question 4.

Simple microscope and Astronomical refracting telescope.
Answer:

Simple microscope:

In a simple microscope, only one convex lens is used.

In this case, the object is placed within the focal length of the convex lens.

In this case, the image is erect.

It is used to observe minute parts of a watch, to read words in small print, etc.

wnh =

Astronomical refracting telescope:

1. In an astronomical refracting telescope, two convex lenses, objective lens and eyepiece
are used.

2. In this case, the object is far away from the objective lens.

3. Inthis case, the image is inverted.

4. ltis used to observe satellites, planets, stars, etc.

Read the following paragraph and answer the questions given below it:
Construction of a compound microscope:

(1) A compound microscope consists of a metal tube fitted with two convex lenses at the two
ends. These lenses are called the objective lens (the lens directed towards the object) and the
eyepiece (the lens directed towards the eye). Both the lenses are small in size, but the cross
section of the objective lens is less than that of the eyepiece. The objective lens has a short
focal length. The focal length of the eyepiece is more than that of the objective lens.(2) The
metal tube is mounted on a stand. The principal axes of the objective lens and the eyepiece are
along the same line. The distance between the object and the objective lens can be changed
with a screw. It is possible to change the distance between the objective lens and the eyepiece.

Working:
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(1) The object to be observed is illuminated and placed in front of the objective lens, slightly
beyond the focal length of the objective lens. Its real, inverted and enlarged image is formed by
the, objective lens on the other side.

(2) This intermediate image lies within the focal length of the eyepiece. It serves as an object for
the eyepiece. The eyepiece works as a simple microscope. The final image is virtual, highly
enlarged and inverted with respect to the original object. It can be formed at the minimum
distance of distinct vision from the eyepiece. The final image is observed by keeping the eye
close to the eyepiece.

Use: This microscope is used to observe blood cells, microorganisms, etc.
Question 1.

In a compound microscope, which lens has greater focal length?

Answer:

In a compound microscope, the eyepiece has greater focal length.

Question 2.

Where do you place the object to be observed with a compound microscope?
Answer:

In a compound microscope, the object to be observed is placed in front of the objective lens,
slightly beyond the focus of the objective lens.

Question 3.
State which distance is adjusted to observe the object with a compound microscope.
Answer:

To observe the object with a compound microscope, the distance between the object and
objective lens is adjusted.

Question 4.
State the nature of the final image in compound microscope relative to the object.

Answer:
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In a compound microscope, the final image is highly enlarged, inverted and virtual relative to the
object.

Question 5.

State the use of a compound microscope.

Answer:

A compound microscope is used to observe blood cells, microorganisms, etc.
Fill in the blanks for a convex lens:

Question 1.

0.2 —— 01
f(m)

PD) —— 2

Answer:

[P (D) = 1f(m)]

0.2 0.5 0.1
f(m)

PD) 5 2 10

Question 2.

- 5 10
h; (cm)
h,(cm) -30 -20 _
M -2 —— -05
Answer:
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[M = h2h1]

15 5 10
h,(cm)

h,(cm) -30 -20 -5

M -2 4 -05

Solve the following numerical problems:
Problem 1.

An object Is kept at 60 cm in front of a convex lens. Its real image is formed at 20 cm from the
lens. Find the focal length or the lens.

Solution:

Data: Convex lens, u = -60 cm,

11 1_1 1 _ 1 1
f v u 20cm -60cm 20cm 60 cm
o 3+1 4 1

60 cm 60 cm 15 cm

S f=15¢cm

The focal length of the lens = 15 cm.
Problem 2.

The focal length of a convex lens is 20 cm. If an object of height 2 cm is placed at 30 cm from
the lens, find (i) the position and nature of the Image (ii) the height of the image (iii) the
magnification produced by the lens.

Solution:
Data: Convex lens, f = 20 cm,

u=-30cm,h;=2cm,v=?,h,=?, M=?
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. 1 1 1
== =
()f -
L1 _1 1 1 1
‘v f u 20cm —30 cm
20em 30 cm
3-2 1

The image will be formed at 60 cm from the lens and on the other side of the lens with respect
to the object. It is a real image.

. v

p _

{l}h1
h2=ﬁﬂcm=_2
2cm —30cm

“hy=—-2x2em=—4cm

h, is negative. This shows that the image is inverted.
The height of the image -4 cm.

(iii) M = h2h1=-4cm2cm = -2

M is negative, indicating that the image is inverted.
The magnification produced by the lens = -2.
Problem 3.

When a pm of height 3 cm is fixed at 10 cm from a convex lens, the height or the virtual image
formed is 12 cm. Find the focal length of the lens.

Solution:

Data: Convex lens, h, =3 cm,
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h, =12 cm (virtual image), u=-10cm, f=?

hy _ v
hl U
120m= v .= —40cm
3 cm —10 ecm
an,1=1—-1-
f v u
1__ 1 B 1 _ 1 _ 1
f —40cm  —10cm  10cm 40 cm
_4-1 3

~ 40cm 40 cm

Sof= 4—; cm = 13.33 em (approximately)

The focal length of the lens = 13.33 cm [approximately]

Problem 4.

At what distance from a convex lens of focal length 2.5 m should a boy stand so that his image
is half his height?

Solution:
Data: Convex lens, f=2.5 m,

M= -12, u=?
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Sou=-3f=-3x25m=-75m

This is the object distance.

The boy should stand at 7.5 m from the convex lens so that his image is half his height.
Problem 5.

A convex lens forms a real image or a pencil at a distance of 40 cm from the lens. The image
formed is of the same size as the object. Find the focal length and power of the lens. At what
distance is the pencil placed from the lens?

Solution:

Data: Convex lens, v =40 cm,

M=-1,f=?,h,=2,u="?
==-1=wu

.. u=-v=-40 cm (object distance)

The pencil is placed at 40 cm from the convex lens.

1 1 1 1 1 _ 2
f v u 40cm —40cm 40cm
f:‘me:ﬂ.{]cm
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1_ 1 -1 =5D.
f 20em 02m

P=

The power of the lens = 5 D.
Problem 6.

A spherical lens is used to obtain an image on a screen. The size of the image is four times the
size of the object. What is the type of lens and at what distance is the screen placed from the
lens?

Solution:
Data: M = -4, type of lens? v="7?

As the image formed by the lens is obtained on a screen, it is a real image. The lens is,
therefore, a convex 1ens.

u 4
1 1 1 1 1 1 4 5
—_— e —— T — — =_+_=_
f v uv (-v/d) v v v

The distance of the screen from the lens = 5f.
Problem 7.

An object of height 5 cm Is held 20 cm away from a converging lens of focal length 10 cm. Find
the position, nature and size of the image formed.

Solution:
Data: Converging lens (convex lens),

f=10cm, h;=5cm,u=-20cm,v="?,h, =7
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L1 1 1
=== —=
{}f -
Ll_..]::!.'.l: l + 1
v f u 10 cm — 20 cm
_ 11 2-1
10ecm 20 cm 20 em
_ 1
20 cm
. u=20cm

The image is real and inverted. it is formed at 20 cm from the lens and on the other side of the
lens relative to the object.

(ij}ﬁzﬂ h2=h1(5)
hl i
hy=5cmx—22°M _ _s5em
- CIn

The height of the image, h, =-5 cm
Thus, it is numerically the same as the height of the object.
Problem 8.

An object is placed at 10 cm from a convex lens of focal length 12 m. Find the position and
nature of the image.

Solution:
Data: Convex lens, u =-10 cm,

f=12cm,v="?
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f v u v f u
11 1
v 12em (—10cm)

=_(__1_ o1 )
10 cm 12 cm

60 cm 60 cm
LS. v=-60cm
It is negative.

The image is formed at 60 cm from the lens and on the same side of the lens relative to the
object. It is virtual, erect, and enlarged.

Problem 9.

An object of height 4 cm is placed in front of a concave lens of focal length 40 cm. If the object
distance is 60 cm, find the position and height of the image.

Solution:
Data: f = -40 cm (concave lens),

u=-60cm,h;=4cm,v=?,h,=?
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11, 1 =_(1+1)
‘v —40cm  —60cm 40cm 60 cm

=_(3+2)=_icm

120 em 120
Jo U= —Eﬁﬂcm= — 24 cm

The image Is formed at 24 cm from the lens.
It is on the same side as the object.
L u
ayf_t - p=Ln
hy u i

h2=(ﬂ)x4cm=ﬂ.4x4cm=l.ﬁcm
— 60 cm

The height of the image is 1.6 cm.

Problem 10.

What is the power of a convex lens having focal length 0.5 m?
Solution:

Data: Convex lens, f=0.5m,P="?

P =1f=10.5m = 2D

The power of the lens = 2D.

Problem 11.

The power of a convex lens is 2.5 dioptres. Find its focal length.

(OR)
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Calculate the focal length of a corrective lens having power +2.5 D.
Solution:

Data: Convexlens, P=+25D,f="7?

P=1f

S.25D=1f

S.f=125D=0.4cm=40cm

The focal length of the lens = 40 cm.

Problem 12.

Two convex lenses of focal length 20 cm each are kept in contact with each other. Find the
power of their combination.

Solution:
Data:f,=20cm=0.2 m,

f, =20 cm = 0.2 m, P (combination) = ?

1 1.1 1 1 2 1

= -|- — —
f A £ 02m 02m 02m 01m

.". Focal length of the combination or the lenses, f= 0.1 m.
P=1f=10.1m=10D

The power of the combination of the lenses, P = 10 D.
Problem 13.

Two convex lenses of equal focal lengths are kept in contact with each other. If the power of
their combination is 20 D, find the focal length of each convex lens.

Solution:

Data: Convex lens,P=20D, f,=f,="?
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The focal length (f) of the combination of the lenses is given by

11,1
f A £
11,12
f h A h
I h
2 2
20D== =—_m=01m
Ao
Si=0.1 m.

This gives the focal length or each convex lens.
Problem 14.

If a convex lens of focal length 10 cm and a concave lens of focal length 50 cm are kept in
contact with each other, (i) what will be the focal length of the combination? (ii) what wiil be the
power of the combination? (iii) what will be the behaviour of the combination (behaviour as a
convex lens/concave lens)?

Solution:

Data: f; = +10 cm = +0.1 m (convex lens),
f, =-50 cm = -0.5 m (concave lens),

f (combination) = ?, P (combination) = ?

{i]1=1+l= 1 1

+
f i fi 0lm —05m
10 2 8
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The focal length or the combination of the lenses = 0.125 m = 12.5 cm.

(ii) P1=%1=D+11m=1u D,
1
Pzzﬁz_—ué_m= —2D
 P=P;+P,=10D—2D
-8D OR
1
f 0.125m

The power of the combination of the lenses 8.D.

(iii) The focal length of the combination of the lenses is positive. This shows that the
combination will behave as a convex lens.

Numerical problems for practice:
Problem 1.

Find the focal length of a convex lens which produces a real image at 60 cm from the lens when
an object is placed at 40 cm in front of the lens.

Answer:
24 cm
Problem 2.

Find the focal length of a convex lens which produces a virtual image at 10 cm from the lens
when an object is placed at 5 cm from the lens.

Answer:
10 cm

Problem 3.
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Areal image is obtained at 30 cm from a convex lens of focal length 7.5 cm. Find the distance
of the object from the lens.

Answer:
u=-10cm
Problem 4.

An object is kept at 20 cm in front of a convex lens and its real image is formed at 60 cm from
the lens. Find (1) the focal length of the lens (2) the height or the image if the height of the
object is 6 cm.

Answer:

(1) 15 cm

(2) h, =-18 cm]
Problem 5.

An object is kept at 10 cm in front of a convex lens. Its image is formed on the screen at 15 cm
from the lens. Calculate (1) the focal length of the lens (2) the magnification produced by the
lens.

Answer:
(1) 6 cm
(2)M=-1.5
Problem 6.

An object is kept at 60 cm in front of a convex lens of focal length 15 cm. Find the image
distance and the nature of the image. Also find the magnification produced by the lens.

Answer:
v = 20 cm. The image is real, inverted and smaller than the object. M = —13]

Problem 7.
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An object of height 2 cm is kept at 30 cm from a convex lens. Its real image is formed at 60 cm
from the lens. Find the focal length and power of the lens.

Answer:

f=20cm,P=5D

Problem 8.

If the power of a lens is 4 dioptres, find its focal length.
Answer:

25cm

Problem 9.

Find the power of a convex lens of focal length 40 cm.
Answer:

25D

Problem 10.

Find the power of a convex lens of focal length 12.5 cm.
Answer:

8D

Problem 11.

If for a lens, f = — 20 cm, what is the power of the lens?
Answer:

-5D

Problem 12.

An object of height 4 cm is kept in front of a concave lens of focal length 20 cm. If the object
distance is 30 cm, find the position and the height of the image.
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Answer:
v=-12cm, h,=1.6 cm
Problem 13.

If two convex lenses of focal lengths 10 cm and 5 cm are kept in contact with each other, what is
their combined focal length?

Answer:
103 cm [approximately 3.33 cm]
Problem 14.

If a convex lens of focal length 20 cm and a concave lens of focal length 30 cm are kept in
contact with each other, (i) What will be the focal length of the combination? (ii) What will be the
power of the combination? (iii) What will be the behaviour of the combination?

Answer:

(i)f=60cm

(i) P =53 D = 1.6667 D (approximately)

(iii) The combination will behave as a convex lens.
Problem 15.

A concave lens of focal length 12 cm and a convex lens of focal length 20 cm are kept in
contact with each other, (i) Find the focal length of the combination, (ii) What will be the
behaviour of the combination?

Answer:
(i) f=-30cm

(i) The combination will behave as a concave lens.
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Maharashtra Board Solutions
Class 10 Science (Part 1)

e Chapter 1- Gravitation

e Chapter 2- Periodic Classification of Elements

e Chapter 3- Chemical Reactions and Equations
e Chapter 4- Effects of Electric Current

e Chapter 5- Heat

e Chapter 6- Refraction of Light

e Chapter 7- Lenses

e Chapter 8- Metallurgy
e Chapter 9- Carbon Compounds
e Chapter 10- Space Missions
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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 RANET0T AS®D), 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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