cHAPTER HUMAN EYE
AND COLOURFUL
WORLD

Syllabus

» Functioning of a lens in Iwman eye, defects of vision and their corrections, applications of spherical
mirror and lenses.

» Refraction of light through a prism, dispersion of light, scattering of light, applicationus in daily life.

Quick Review

» Eye 5 a natunal Dptn:al device using which man could see objects
around him. It forms an inverted, real image on a light sensitive TOPIC - 1

surtace called retina. Human eye, Defects of vision
¥ Rods and cones are the cells in retina, which are lightsensitive. Rods and correction .. P.286
Iespcmcl to the inte nsity of light Cones Iespmncl to the illuminaton TOPIC - 2
colours. There are around 125 million cells-rods and cones. The cells Refraction of licht and
generate Eignals which are transmitted to the brain thmo ugh DPtil:Ell ]_}isper;.mn gt  p 294

nerve.

Farts of Human Eyve

» Cornea:Itis the outermost, trans parent part. It provides mostof the refraction of light

¥» Lens:Itis composed of a fibrous, jelly like material. Provides the focused real and inverted image of the objecton
the retina. This convex lens thatconverges light at retina.

¥ Iris :It s a dark muscular diaphragm that contols the size of the pupil.

¥ Pupil: Itis the window of the eye. It is the central aperture in iris. It regulates and controls the amount of light
entering the eye.

¥ Retina:Itis a delicate membrane having enormous number of light sensitive cells.

¥  Far point: The maximumdistance at which objectcan be seenclearly is far pointof the eye. Fora normaladulteye,
its value is infinity.

Near point or Least distance of distinct vision

¥ The minimum distance at which objects can be seen most distinctively withoutstrain.
® Fora normal adulteye, its value s 25 cm.
® Range of human vision - 25 cm to infinity.

¥  Accommodation: The ability of the eye lens to adjust its focallength is called accommeoedation. Focallength canbe
changed with help of ciliary muscles.

Vitreous humor

Ciliary
muscles
Eye
i Lens
. Retina
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Blind spot
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Suspensory
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ligaments
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¥ Myopia (Near Sightedness) : Distant objects are notclearly visible. Itis corrected by using concave lens.

Parallel rays from _
distant object Retina
(at infinity)
t}; A
> ( ('V'I: : Image Image is formed
in front of
the retina

(a) In a myopic eye, image of distance object is formed in tfront of the retina (and not on the retina)

etina
F 1
Far point of Image is
the eye formed

on the retina
(b) The far point (F} of a myopic eye is less than infinity.

Rays are first
diverged by
Parallel rays from concave lens Retina
distant object L /
(at infinity)
> —=
< I
> == Image is formed
Virtual image in front of
formed at F the retina

Concave lens to
correct myopia

(c) Correction of myopia. The concave lens placed in front of the eye forms a virtual image of distant object at far

point (F) of myopic eye.
Hy permetropia (Far sightedness)
¥ Affected personcansee farobjects clearly butcannotsee nearby objects clearly.
¥ The near pointofthe eye moves away.
¥ Image s formed behind the retina.
Correction

# Use ofconvex lens of suitable power can correct the de fect.

E. MNormal Eye
[Sharp image of object
at N (near point)]

k.~ == Hypermetropic Eve
[Blured image of object at N (near point)
sharp image of object at N]

E Corrected

Hypermetropic Eye
(sharp image of object at N)
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Presbyopia (Old age Hypermetropia)

>

L o

YV VY VY

Y v

It is the defect of vision due to which an old person cannot see the nearby objects clearly due to less power of
accommoda tion of the eye.

® The nea r-point ofold person having Presb}mpia graduall}r recedes and becomes much more than 25 cmaway.

The Phemmemn Dfsplitting of white light into i constituent seven colows on passing thmugh a glass prism is
called dispersion of light.

Difterent colours unc:lergu different deviations on passing thmugh prism.

If a second identical prism is placed in an inverted position with respect to the first prism, all the seven colours
recombine to form white light.

Atmospheric refraction is the phenomenon of bending oflighton passing through earth’s atmos phere.
As we move above the s urface of earth, density of air goes on decreasing.

Light travelling from rarer to denser layers always bends towards the normal.

Stars twinkle onaccount of atmos pheric refraction.

Sun appears o rise 2 minutes earlier and set 2 minutes later due to atmospheric refraction.

The ]::he nomenon in which a part of the light incident on a particle 5 redirected in different directiorns is called
scattering of light.

"i.*'er}r small partin:les scatter lightcufsl‘u: rter wavele ngths better than lcmger wavelengths.
The scattering of ll:mger Wave lengths of light increases as the size of the Partiu:le INC Ieases.
Larger particles scatter light of all wavelengths equally well.

Know the Terms

¥ Range of Vision : The distance between far point and near pointotthe eye is called the range ofvision.

¥  Accommodation : The ability of an eye lens to adjust its focal length by the action of ciliary muscles to geta clear
and sharp image of the distant object as well as nearby object is called accommodation. For a person having normal
vision, it 15 about4 dioptres.

¥ Power of Accommodation : The maximum variation in the converging power (focal length) ofeye lens so that the
far-off and nearby object are viewed clearly is called power of accommodation.

¥  Persistence of vision : The time for which the impressionorsensationof anobjectcontinues in the eye is called the
persistence of vision. It is about 1/16% of a second.

¥ Prism :Frism is a homogenous, transparent, refracting material, such as glass, enclosed by two inclined plane
refracting surfaces, at some fixed angle, called refracting angle or angle of prism. It has two triangular bases and
three rectangular lateral surfaces which are inclined to eachother.

» Angle of Refraction : The angle between the refracted ray and the normal is called angle of refraction ().

¥» Angle of Emergence : The angle between the emergent ray and normal at the second refracting face of the prism
is called angle of emergence (Ze).

¥» Angle of Deviation : The angle formed between the incident ray prod uced in the forward direction and emergent
ray produced in the backward direction in the refraction through the prism is called angle of deviation (£8).

¥ Dispersion : The splitting up of white light into its constituent colours is called dispesion. It occurs because
refraction or bending differs with the colour.

¥  Atmospheric Refraction : Change in the direction of propagation of light rays travelling through the atmosphere
due to change in density of the different layers ofair is called atmos pheric refraction.

¥  Scattering of Light : The phenomenon of change in the direction of propagation of light caused by the large
number of molecules, such as smoke, tiny water droplets, suspended particles ofdustand molecules ofair present
in the earth’s atmos phere is called scattering of light

¥  Tyndall effect : The phenomenon of scattering of light by the colloidal particles is known as tyndall effect.

TOPIC-1
Human eye, Defects of vision and correction
&
Very Short Answer Type Questions (1 mark each)
[R]Q.1. Define pow er of accommodation. What is meant by power of accommodation of

OR the eve 7
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Ans.The ability or the property of the eye lens to it
focal length inorder o focus both near and distance
objects 5 known as the power of accommodation. 1

Q.2. What is the purpose of human eve ?

Ans.It enables us to see and perceive the object in our
vicinity. 1
[R| Q. 3. State one function of iris in human eye.

[Board Term II, Set Al 2012

Ans. Function of Iris : It controls the size of the pupil. 1

[R] Q. 4. Name the part of the human eye that helps in
changing the focal length of the eye lens.

[Board TermII, Set A1, 2011]

Ans. Ciliary muscles. 1
[A] ©Q.5. What is the range of vision of a normal human

eye? [Board Term II, Set A1,2011]
Ans. 25 cm o infinity. 1
[R] Q- 6. What is the function of pupil in human eye ?

[Board Term IL Set AL 2011]

Short Answer Type Questions-I|

|R| Q. 1. What are Rods and Cones ?

Ans, EKods and cones are light sersitive cells present in
the retina. Rods control the intensity of light, while

cones control the colour perception . 2

[R] Q. 2. State the structure of iris and its function in
human eye. [Board Term II, S5et-8X5VHLC,

Set-ONAIXWT, 2014]

Ans. Just behind the cornea is a dark coloured muscular
diaphragm which has a small circular opening in
the middle. Iris is made of muscles. They control
the size of o pening of pupil. 1+1

[CB5E Marking Scheme, 2014]
[Rl Q. 3. What is meant by near point and far point of an
eye 7 State their values for the normal human
eye. [Board Term II, 5et (67001). 2012]
OR

What is far point and near point of the human
eye with normal vision ?

Ans.The nearest point to the eye at which an object is
visible distinctly is called the near point. (25 cm).1
The maximum distance up to which the normal
eye can see things is called the far point
(infinity). [CBSE Marking Scheme, 2012] 1

A Q. 4. (i) Define distance of distinct vision and give its
range.

(ii) What is the role of iris in a human eye ?
[Board Term-II, Set (2040), 2012]

Ans. (i) The distance up to which normal eye can see
clearly without putting any strain on muscles of

eye. 1

(ii) Controls the size of the pupil. 1
[CBSE Marking Scheme, 2012

Ans.The pupil hEl]:JE to control the amount of light
entering the eye. 1
R Q. 7. Name the part of the eye 7

(i) that controls the amount of light entering into the

eve.
(ii} that had real. inverted image of the object formed
on it. [Board Term II, Set A1, 2011]

Amns. (1) Pupil, (i) Retina. e+14
[R| Q. 8. What is the nature of the image formed on the
retina ?
Ans. Eeal, inverted and same-sized. 1
[B| ©Q.9. What is the principle of the working of the
human eye ?

Ans.[tis like a camera having a lens system forming an
inverted, real image on the light sensitive screen,
retina inside the eye. 1

U Q.10.A person is advised to wear spectacles with
convex lenses. State the defect of vision he is
suffering from.  [Board Term II. 5et B1, 2011]

Ans. The person is Euffering from h}rparme tro pia.

(2 marks each)

Q.5. Name the type of defect of vision a person is
suffering from, if he uses convex lenses in his
spectacles for the correction of this vision. If
the power of the lenses is + 0.5 D, find the focal
length of lenses. [OD Comptt. 31/1 2017)

A.nsﬁl—l}r]::a rmetropia or T_Dng Eightedness

f:%xl[][]

1
s 100 = 200

f: (0.5

U/ Q.6. How is a normal eyve able to see distinctly
distant as well as nearer objects 7 What is the
distance of distinct vision ?

[Board Term II. Foreign Set-11. 2014]
[Board Term II. Set (2008), 2012]

1+1

Ans.Eye lens s made up of fibrous material Its
curvature can be changed by ciliary muscles
which changes it focal length. When muscles are
relaxed, the lens becomes thin and focal length

increases and the eye is able to see distant objects.
Similarly when ciliary muscles contract, focal
length decreases and eye is able to see nearer
objects. 1
The minimum distance at which objects can be
seen distinc tly is called distance of distinet vis ion.
Itis25cm. [CBSE Marking 5cheme. 2012] 1
Q.7. An old person is unable to see clearly nearby

object as well as distant objects :
(i) What defect of vision is he suffering from ?
(ii) What kind of lens will be required to see clearly

the nearby as well as distant objects 7 Give
reasol. [Board Term II. Set (2007), 2012]
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Ans. (i) Presbyopia. 1
(ii) He shall have to use both kinds of lerses. Convex
lens for long sightedness and concave lens for
short-sightedness. 1
[CBSE Marking Scheme, 2012
U/ Q.8. When a person is said to have developed
cataract? How is the vision of such a person
restored ?

Ans.When the crystalline lens of eye becomes hazy
(or ever opaque) due to the formation of thin
membrane over it, this causes partial or complete
loss of vision. This defect of eye s called cataract.
The wision of the defected eye can be restored by
the cataractsurgery. 2

2.9. Why does it take some time to see the objects
in a dim room when we enter the room from
bright sunlight outside ?

[Board Term II, S5et A1, 2011]

Ans.In bright light, the size of the pupil s small to
control the amount of lightentering the eye. 1

Short Answer Type Questions-l|

.1. State one main function each of iris, pupil and
cOImnea. [Board Term IL Set-GFUTBS6. 2015]

Ans. (i) Iris : Gives colour toeyes, contols size of pupil.
(ii) Pupil : Regulate amount of light.
(iii) Comea : Refracts most of the light into eyes.
[CB5E Marking Scheme, 2015]1+1+1
Q.2. What is meant by the term ‘power of
accommodation’ of human eye 7 How does it
help a person to see nearby as well as distant
objects clearly 7 [Board Term II Foreign 2012]
OR

How are we able to see nearby and also the distant
objects clearly 7 (NCERT Exemplar)
Ans.Power of accommodation of human eye : The
ability of eye lers to adjust its focal length to form
the sharp image of the object at varying distance on
the retina is called its power ofaccommodation.
The curvature of eye lens can be changed (s.e.
change in its focal length) to some extent by the
ciliary muscles.
When we are looking at the nearby objects, the
ciliary muscles contract, it increases the thickness of
eye lens. The eye lens then becomes thicker. As a
result, the focal length of eye lens decreases insuch
a way that the clear sharp image of nearby object is
formed on the retina. Thus, the object is seenclearly
to us. When we are looking at the distance objects,
these muscles are in relaxed position, the eye lens
becomes thinner, focal length of the lens increases.
Therefore, the parallel rays coming from the distant
object are focussed on the retina and object is seen
clearly to us. Thus, the accommodation powerofan
eye helps a person to see nearby as well as distant
objects clearly. 3

When we enter a dim woom, it takes some hme so
that the pupil expands and allows more light to
enter and helps to see things clearly. 1

Q. 10. Why does it takes some time to see objects in
a cinema hall when we just enter the hall from
bright sunlight ? Explain in brief.

[Board Term II. Set B1. 2011]

Ans. (i) The pupil regulates and controls the amount of
light entering the eye. 1

(ii) In bright sunlight, the size of the pupil is small and
when we enter the cinema hall it takes some time

for the pupil to expand insize due to dim light. 1

Q. 11.(i) What is meant by least distance of distinct
vision 7

(ii) How does the thickness of the eye lens change

when we shift looking from a distant tree to
reading a book ? [Board Term II. Set A1, 2011]

Amns. (i) [t is the minimum distance to which, normal eye
ransee two similar objectdistinctly. 1

(ii) Eye lers is compamtively thicker, while reading a
book. 1

(3> marks each)

Q.3. (i) What is meant by ‘least distance of distinct
vision' 7
(ii) How does iris controls the size of the pupil in
bright light and dim light ?

Ans. (i) The minimum distance at which objects can be
seen mostdistinctly withoutstrain is called the least
distance of distinc t vision. 1

(ii) In bright light, the iris contracts the pupil to allow
less light to enter the eye. In dim light, the iris
expands the pupil to allow more light to enter the
eye. 2

Q. 4. With the help of ciliary muscles the human eye
can change its curvature and thus alter the focal
length of its lens. State the changes that occur
in the curvature and focal length of the eyve lens
while viewing (a) a distance object. (b) nearby
objects.

Explain. why a normal eye is not able to see
distinctly the object placed closer than 25 cm,
without putting any strain on the eye.

[Delhi 31/1/2 2017]

Amns. (1) When we see distant objects, the ciliary muscles
relax/expand to decrease the curvature and thereby
increase the focal lengthof the lens. Hence, the lens
becomes thin. This enables us to see the distant
object clearly. Thus, the focal length of the eye lens
increases while seeing distant objects.

Imags

Light coming fram
distant objac
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(ii) To see the nearby objects clearly, the focal length
of the lens should be shorter. For this, the ciliary
muscles contract to increase the curvature and
thereby decrease the focal length of the lens Henwce,
the lens becomes thick. This enables you to see the
nearby objects clearly.

Objact

A normal eye is notable tosee distinctly the objects
placed closer than 25 cm, without putting any strain
on the eye. This is because the ciliary muscles of
eyes are unable to contract beyond a certain limit.
If the objects are placed at a distance less than 25
cm from the eye, then the objects appear blurred
because light rays coming from the object meet
beyond the retina. 1+1+1

Q.5. (i) What are the values of {(a) near point and
(D) far point of vision of a normal adult person ?
(ii) A person with a myopic eve cannot see objects
beyvond 1.2 m directly. What should be the type
of the cormrective lens used ? What would be its
power? [Board Term II, 2011, 5et Al]
Ans. (i) (a) 25 cm, (b} Infinity (o).

(i) To correct, an objects at w has to be brought atan

image o 120 cm.

1 | ]

120 " |
f=-120cm
100 -2

P=—p5y = 5 P=-08D

-_.__l -

A concave lens of focal length 120 em and power
083D to be used. 1+2

Q. 6. Due to gradual weakening of ciliary muscles
and diminishing flexibility of the eye lens a
certain defect of vision arises. Write the name of
this defect. Name the type of lens required by
such persons to improve the vision. Explain the

structure and function of such a lens.  (Delhi
31/1/1 2017)
Ans. ® Fresbyopia
® Bifocal lens
e Upper portion/part — Concave/ Diverging lens
— Toview faroff objects
Lower part — Convex/converging lens
— Tofacilitate/ view nearby
objects
[CBSE Marking Scheme] 3

Detailed Answer:
The defect caused due to gradual weakening of
ciliary muscles and diminishing flexibility of the eye
lens s presbyopia.
The type of lens required by such person to improve
the vision s bifocal lers.

A bifocal lers consists of both convex lens and
concave lenses. The convex lerns wsed inbitocal lens
15 used to correct hypermetropia (far-sightedness)
and concave lens is used to correct myopia (short-
sightedness). 3
Q. 7. Study the diagram given below and answer the

following questions :

(i) Name the defect of vision depicted in the diagram.
(ii) List two causes of the defect.

(iii) Draw a ray diagram for the correction of the above
defect using an appropriate lens.

[Board Term-II. Set-GFUTBS6. 2015]

Ans. (i) Hyperme tropia. 1
(ii) A focal length of the eye lens s too long. The
eyeball becomes too small. 1

(iii) Diagram showing correction.

[CBSE Marking Scheme, 2015]1

Q.8. (i) Make a ray diagram to show how the eye
defect-myopia is corrected by using a suitable
lens.

(ii) State two reasons due to which this eye defect may
be caused.
(iii}) A person with myopic eye cannot see objects
bevond a distance of 1.5 m. What is the power of the
lens required to correct the problem ?

[Board Term II, Set (67002), 2012]

Ans. (i) 1
- P - >
O > B { > ( »
— > -
(ii) (a) Elongation of the eye ball 14
(b} Decrease in focal leng thof eye lens. 14
(iliy)u =00, v==-15m
P=7 = 2.
] U v 14
= l_ =-066D 14

15

[CBSE Marking Scheme, 2012]
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Q.9. (i) Draw a diagram to show the formation of
image of a distant object by a myopic eve. How
can such an eye-defect be rectified ?

(ii) State two reasons due tow hich this eye defect may
be caused. [Board Term II, Set (2018), 2012]

Ans. (i) Diagram. 1

’ (>

by concave lens

Itcan be rectified. 1
(ii) Due o excessive curvature of lens or elongation of
eye ball. 1

[CBSE Marking Scheme, 2012]

Q. 10. Write about power of accommodation of human
eye. Explain why the image distance in the eye
does not change when we change the distance
of an object from the eye 7 [Delhi31/1/3 2017]

Ans,. The abilityof the eye lens to adjust its focallength is
called power ofaccommodation.

The focal length of the eye lens is adjus ted so that
the image distance does notchange. Thus the image
distance is equal to distance from the centre of the
eye lers to the retina. 1+2

(2.11. The near point of a person suffering from
hypermetropia is 75 cm. Calculate the focal
length and power of the lens required to enable
him to read the newspaper which is kept at 25
cm from the eve.

Ans. u=-2bcm
v=-7bcm
=7
! i /
| - l -
— - = " — - - =
£ ¥ ) } Fia) Ay }

[
¥

‘-\..J

|

Long Answer Type Questions

2.1. (a) Write the function of each of the following
parts of human eye : Cornea; iris; crystalline
lens; ciliary muscles.

(b) Millions of people of the developing countries
of world are suffering from corneal blindness.
These persons can be cured by replacing the
defective cornea with the cornea of a donated eye.
A charitable society of your city has organised
a campaign in yvour neighbourhood in order to
create awareness about this fact If you are asked

—_—

- f=2 =375cm
i
100
=0, FP=_—ocm
¥y |
=26D 3

.12, Discuss how the brain perceives the image
formed on the retina.

Ans, Eetina contains light sensitive cells known as
mods and cones. These cells get ac tiva ted upon
illumination and generate electrical Eignals or

pulses. 1
The electrical Eignals are sent to the brain thmo ugh
DPtil: NeIves. 1

In the brain, the signals are processed, interpreted
and the objects in frontofthe eye are perceived. 1

. 13. (i) Ravi kept a book at a distance 0£10 cm from
the eves of his friend Hari. Hari is not able to
read anvthing written on the book. Explain
why ?

(ii) A lens of focal length 50 cm is being used by a
student in the laboratory as a magnifying glass.
His least distance of distinct vision is 25 cm. What
magnification is the student getting ?

[Board Term II, Set B1, 2011]
Ans. (i) Because least distance of distinct vision is 25 cm,

and book = k:Eptata distance of 10 cm. 1
(iiyu =% v=-25cm, f=5cm.
f o { 1
l L 1
T:, N |: 2_}3 i
i L
4 (=25) 5
25
H - .
&
M = -
i
{
m = (=2b) ® —
L)
m =0 1

(> marks each)

to participate in this mission how would vou
contribute in this noble cause ?

(i} State the
campaigns.

(ii} List two arguments which you would give to
motivate the people to donate their eyes atter
death.

(iii)List two wvalues which are developed in
the persons who actively participate and

contribute in such programmes.
[Delhi Set-1. 2016]

objective of organising such
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Ans. (a) (i) Cornea - Refracts the mys of light falling

on the eye. 14
(ii) Iris - Controls the size of the pupil. 14
(iii} Crystalline lens - Focuses the image of the
objecton the retina. 4
(iv) Ciliary muscles — Holds the eye lens and
adjusts its focal length. E:]

(b) (i) Objectives - To make people aware and
realize their duties towards society. 1

(i} One personcan give sight to two people. 4
Oureyes can live even after our death. 14

(iii) Concern for others/ Responsible behaviour/
Groupwork/ orany other.  (Any two) 2x%4

[CBSE Marking Scheme, 2016]

.2, S5State the function of each of the following parts
of the human eye :

(i} Comea (ii) Iris
{iv) Retina
[Board Term II Foreign Set-1, 2015]

Millions of people of the developing countries are
suffering from corneal blindness. This disease can
be cured by replacing the defective cormea with the
comea of a donated eye. Your school has organised
a campaign in the school and its neighbourhood
in order to create awareness about this fact
and motivate people to donate their eves after
death. How can you along with yvour classmates
contribute in this noble cause 7 State the objectives
of organising such campaigns in schools.

(iii) Pupil

Ans. (i) Comea—Eetraction of the light rays falling on
the eye.
(i) Irs—To control the size of the pupil.
(iii) Pupil—To regulate and control the amount of
light entering the eye.
(iv) Retina—To actas a screen to obtain the image of

object and generate electrical signals which are
sent to the brain via optic nerves. LWxd=2

® Wa}rs of motivating peu:nple tor the noble cause
of eye donation are street play, Banners, Fosters,
door to door ca mpaignetc..

Objectives—
(i} To develop the habitof group work.
(ii} To work for a common cause.
(iii) To understand social issues and problems. 3

[CBSE Marking Scheme, 2015]

Q.3. A person is unable to see distinctly the words
printed on a newspaper. Name the defect of
vision he is suffering from. Draw ray diagram to
illustrate this defect. List ifs two possible causes.
Draw a ray diagram to show how this defect

may be corrected using a lens of appropriate
focal length. [Delhi Comptt. 31/1/3 2017]

Sol. ® Hyperme tropia/ Long-sightedness 1
® Defective eye

-
N
® Two causes :
(i) The ocallength of the eye lens s too long. 1
(ii) The eyeball has become too small. 1
® Correction of the defect using appropriate lens
I'.,‘f

[CBSE Marking Scheme]

. 4. Name the eye defectin which eye lens becomes
cloudy or milky. Mention the method for its
correction. A person uses a lens of power -1.0
D for correcting his distant wvision and for
correcting his near vision he uses a lens of
power + 2.0 D. Calculate the focal length of the
lenses required to correct these defecis. Explain
why a normal eve is not able to see clearly the
objects placed closer than the near points.

[Board Term II. Set-GFUTB 86, 2015]

Ans. (i) Sometime, the crystalline lers of people at old
age becomes milky and cloudy. This condition is
called cataract. This causes partial or complete loss
of vision.

It is possible to restore wvision through a cataract
surgery.
(ii) Focal length for lens for distance vision

=-1m

Focal 1ength forlerns for near vision

=<+ 0.5m
2

= +

(iii) The focal length of eye lens cannot be decreased
below a certain minimum limit. If we try to read
a printed page by holding it very close to our
eyes, we may see the image being blurred or feel
strain in the eye. Tosee anobjectcomfortably and
distinctly, we must hold itatabout25 cm from the
eyes. [CBSE Marking Scheme, 2015] 5

Q.5. A student is unable to see clearly the words
written on the blackboard placed at a distance
of approximately 4 m from him. Name the defect
of vision the boy is suffering from. Explain the
method of correcting this defect. Draw ray
diagram for the :

(i) defect of vision and also
(ii) For its correction. [Board Term IT Delhi Set-1, 2015]
OR

A student has difficulty reading the blackboard
while sitting in the last row. What could be the
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defect the child suffering from ? How can it be
corrected 7

Ans. Myopia on short-sightedness : Inability of an eye
inviewing long distance objects. The image in this
case falls before the retina. For every myopic eye,
there exists a far point beyond which clear image
cannot be seen.

The short-s ightedness i1s corrected b}r Using a
corcave lens which diverges and shifts the image
to the retina.

Parallel rays coming from Retina

distant }c: bject Ay
(==
> image

Parallel rays coming L
frnn;' distant object

Eetina

-
- =T
-
-
i

Fae::
=
L .

.

> Virtual image |
formed at F

1+2+2
[CBSE Marking Scheme, 2015 ]

Q. 6. (i) List the parts of the human eye that control
the amount of light entering into it. Explain
how they perform this function.

(ii) Write the function of retina in human eve.

(iii} Do yvou know that the corneal-impairment can be
cured by replacing the defective cornea with the
cormea of the donated eye 7 How and why should
we organise groups to motivate the community
members to donate their eyes after death 7

[Board Term II, Outside Delhi 5et-1. [11. 2014]

Ans. (i) The pupil is the perforation in the iris. It is the

pupil (or aperture of the eye) through which light

enters our eyes. The relaxation and contraction of

the muscular fibres of the iris regulate the opening

and closing of the pupil. Hence, it is the pupil that
controls the amount of light entering our eyes.

(ii) The retina is the “film” of the eye like the film of a
camera. The retina is the lightsensing part of the
eye. It converts the incident light into electrical
signals and sends them to the brain.

(iii) Eyes of a dead person can be donated to a person
having corneal blindness. It will help him/her to
see the world. We can also register oumselves to
donate our eyes. The organisations that put up eye
donation camps preserve our eyes after our death
and donate them to the needy. 2+1+2

Rl Q.7. (i) List three common refractive defects of
vision. Suggest the way of correcting these
defects.

(ii) About 45 lac people in the developing countries
are suffering from corneal blindness. About 30 lac
children below the age of 12 years suffering from
this defect can be cured by replacing the defective
cormea with the comea of a donated eye. How and

why can students of your age involve themselves
to create aw areness about this fact among people?

[Board Term II, Delhi Set-I, I11, 2014]

Ans. (i) The three common refractive defects of vision
are as follows :

My opia (short-sightedness): [t is corrected by using

spectacles having concave lemses of appropriate

power.
Hypermetropia (far-sightedness) : It 15 corrected

by using spectacles having corwvex lemses of
appropriate power.

Presbyopia : This defect is corrected using bifocal
lenses of appropriate power in which the upper
part consists of a concave lens (to correct myopia)
and the lower part cornsists of a convex lens (to
correct hypermetropia).

(ii) Eyes ofa dead person canbe donated to the person
having corneal blindness. It will help him/her see
the world. We can also register ourselves to eye
donation camps who can preserve our eyes after
our death and donate them to the needy. 3+2

U Q.8. (a) State the reasons which lead to
hypermetropia. With the help of suitable
diagram explain this defect of vision and its
correction.

(D) Draw diagram of an experimental arrangement for
observing scattering of light in colloidal solution.
Name the two chemicals used in this activity.

[Board Term II, 5et8XSVHLC, 2014]

Ans. (a) This defect arises either because :

(i} the focal length of the eye lens s too long, or

(ii) the eyeball has become too small.
Such a person has to keep a reading material
much beyond 25 cm from the eye for comfortable
reading. This is because the light rays from a
nearby object are focused at a point behind the
retina.
Correction of Hypermetropia :

(i} This defect can be corrected by using a convex
lens of appropriate power.

(ii) Eye-glasses with corverging lerses provide the
addifional focusing power required for forming
the image on the retina.

N Y
— 7 |
N ' * 1";.-

(A) Near point of a Hypermetropic eye

M N’

(b) Hypermetropic eye
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(c) Correction for Hypermetropic eye

T}" ndall cone @u_sﬂaﬂerm ”g ht

(b)

Light
Source

i

Colloidal solution

Mixture of milk and water can be used.
[CB5E Marking S5cheme, 2014]3 +2
2.9, (i) What type of spectacles should be worn by
a person having the defect of myopia as well as
hypermetropia 7
(ii) The far point of a myopic person is 150 cm. What

is the nature and the power of lens required to
comrect the defect 7

(iii) With the help of ray diagrams, show the formation
of image by (i) a myopic eyve (ii) correction of
myopic eve by using an appropriate lens.

Ans. (i) Spectacle having bifocal lens. 1
(ii) w = o0, v = - 100 cm.
Using lens formula,

-_.__l -

1 l

. = . f—=_15%
= .‘ 0 = o f 150 cm.
. 1 100
Fowerof lens FP=—-=—
f | 50
=_-067D 2
Nature of lens : Concave.
(iii)
> >
o [
* > }\\
= =
Myopic eye
—n >
9}
e - > ‘.-‘“’/ »
>

Correction for myopia

Q.10.(a) A person cannot read newspaper placed
nearer than 50 cm from his eyves. Name the
defect of vision he is suffering from. Draw a
ray diagram to illustrate this defect. List its two
possible causes. Draw a ray diagram to show
how this defect may be corrected using a lens of

appropriate focal length.
(b) We see advertisements for eye donation on
television or in newspaper. Write the importance

of such advertisements.

[Board Term II Delhi Set-I, 2013]
Ans. (a) The person is suffering from hypermetropia.

M M’

Hypermetropic eye

Correction for Hy permetropic eye

1+1
Two possible causes :

(i) Greater focal length of the lens. 14

(ii) Eye ball becoming smaller. 14
Use convex lens of focal length

w = -2bcm

v = - 50 cm.

| +2 l
S — K
20 = ™ =f=>50cm

100
=0 = 2D s required. 1
W
(b) Eve donation advertisements are important as :
(i) They make the peopleaware aboutdonation of
organs after their death.

(ii) Sympathetic nature towards others. 1

.11, (i) Name the defect of vision in which the eye
loses its power of accommodation due to old
age.

(ii) The near point of a person suffering from
hypermetropia is at 50 cm from his eye. What is
the power of the lens needed to correct this defect/
(near point of normal eye is 25 cmy).

(iii) With the help ofray diagrams, show the formation
of image by
(a) a hypermetropic eye.
(b) correction of hypermetropia by using an
appropriate lens. [Board Term II, Set B1, 2011]

Ans. (i) Fresbyopia
(ii) v = - 50 cm
w=-20cm. 1
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Using lerns formula

| 100

FPower of lers, = —— ==
flm) 50

TOPIC-2

(2)

M M’

Hypermetropic eye 1
(b)

Correction for Hypermetropic eye 1

Refraction of Light and Dispersion

Very Short Answer Type Questions

1. at is mean ispersion of light ?
Rl Q.1. What i t by dispersi flight ?
[Borad Term II. Foreign Set-I, 2014]

Ans.The Eplitting of light into its component co lours is
called clispersicm Dflight. 1

[R] ©.2. What is tyndall effect?

[Board Term II Delhi. 2011]
Ans. The scattering of light by colloidal solution is called
tyndall e ffect. 1
[A] ©.3. Name the type of particles which acts as a prism

in the formation of rainbow in the sky.
Ans. Water droplets present in the atmosphere. 1
[R] Q.4. Which coloured component bends the least
during the dispersion of white light through
prism ? [Board Term II, S5et A1, 2011]
Ans.Red. 1
|IR| Q.5. Which colour of white light suffers (i) least
deviation and (ii) maximum deviation when a
beamof white light passes through a glass prism ?
[Board Term II, Set A1, 2011]

OR

Name the component of white light that

deviates the least and the most while passing
through a prism.[Board Term II. Set (2016}, 2012]

Anmns. (i) Least deviation - Red. 14
(ii) Maximum deviation - Violet 14
[CBSE Marking Scheme, 2016]

Short Answer Type Questions-|

A Q.1. (i) Define dispersion of light

(ii) Name the colour that deviates least and the one
which deviates most while passing through a glass
prism. [Board Term II, S5etFF/NBE®6, 2015]

(1 mark each)

Q. 6. On which factor does the colour of the scattered
white light depend ?

[Board Term II. Set (2044), 2012]

Ans, Sizeofthe Partin:les of the medium thmugh which
it i5 passing. [CB5E Marking Scheme, 2012] 1

Q.7. The sky appears dark to passengers flying at a
very high altitude. Why ?
[Board Term II. Set (2036), 2012]

Ans.Due to lack of atmosphere, scattering s not
pmmin&nt. 1

U] Q.8. The sky appears dark instead of blue to an
astronaut. State its reason. [NCERT]

[Board Term II, Delhi 2012, 2010]

Ans.The 51{:,? appears dark to the astronaut as scatte ring
does nottake ]::lace at very high attitude due o the
absence Dfatmusphere. 1

[B] ©.9. What is the cause of dispersion of light on
passing through a prism ?
[Board Term II Foreign, 2011]

Ans. The refractive index of the material of a prism is
different for different colours of light as different
colours have different speed in the material of a
prism. Also, prism has non-parallel surfaces. 1

(2 marks each)

Ans. (i) Dispersion : Breaking up of white light into
component colours.

(ii) Red colour deviates the least and violet deviates

the most. [CB5E Marking Scheme, 2015]1+1
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Q. 2. What is dispersion ? What happens when light
is passed through a glass prism.
[Board Term II. Set (67001). 2012]
Ans. The process of Eplitting up of white light into its
constituentcolour as it passes thro ugh are fran:ting

med ium 15 known as dispe rsion of light. 1
It bends towards the base of the prism after
pass ing through it. 1

[CBSE Marking Scheme, 2012
IR Q.3. (i) A beam of white light splits when it passes
through a prism. Name this phenomenon and
give its reason.
(ii) List the colours intowhichitsplits in thedecreasing

order of their bending on emergence from
prism. [Board Term II, Set (2045), 2012]

Ans. (i) Dispersion. White light consists of seven colours
of different wavelengths.

These components of light travel with different
speeds in glass and get refracted by different
angles. Due to this, spliting of white light takes
place.
(ii) Violet, Indigo, Blue, Green, Yellow, Orange, Red.
[CBSE Marking Scheme, 2012]1 + 1

R Q. 6. Why Spectrum is formed when white light is passed through a glass prism ?

[R| ©.4. Define angle of deviation. Why do different
components of white light split up into
spectrum when it passes through a triangular
glass prism 7 [Board TermlIl. 5et (67002), 2012]

Ans. The angle between the extended incident ray and
the emergent ray is ca lled the Emgle ofdeviation. 1

This is because the differenteolours travelthmugh
a glass prismatdifﬁarent EPE:EdE. 1

[CBSE Marking Scheme, 2012]

[A] ©.5. What is scattering of light 7 Explain with the

help of an example. [Delhi Comptt. 31/1/ 2017]

Ans.The phenomenon of change in the direction of

propagation of light caused by the large number

of particles present in the atmosphere s called
scattering of light.

Example: The path of beamof light becomes visible
through a colloidal solution due to scattering of
light. 2

[DDE 2017]

Ans. Bach colour has a definite wave length and for each wave length the angle of deviation ditters. Eed 5 the least
deviated and violet 15 the most deviated colour so different colour dewviate atdifferent angles to form s pectrum.

RI

Recombination

Patch of
white ligh N

/

Dispersion

Second

prism White

light

First prism

Q.7. Why do stars appears to twinkle ? Explain.
[Board Term II, Foreign Set-1. 2015]

Ans, Stars are very distant and approximate point-
sized sources. 14

Fath of star light changes continuously due o
gradual changing of refractive index of the layers
of air. 1
Thus, the apparent position of the stars fluctuates
and the amount of starlight entering the eye
flickers giving the twinkling effect. 14

[CBSE Marking Scheme, 2015]

[R| Q. 8. An object placed behind the fire or a hot surface
appears to flicker when seen through the air Give
reason why ? [DDE2017)

Ans.The air above hot surtace becomes hot and rises.
The space Is DEELIPiECl b}r cool air. The refractive

I}I

Light of
seven colours

1+1

index of hot air 15 less than that of cool air. 5o, the
physical condition of the medium are not constant.
Cue to changing Refractive Index (RI) of medium,
the light appears to come from differentdirections.

It results 1in fluctuation in apparent position of
object. 2

Q.9. During sunrise and sunset sky appears red
while during the day it appears blue. Explain
these natural phenomenon.

[Board Term II, Set (2045), 2012]

Ans. This is because ofscattering of light. 1
Light from the sun near the horizon passes
through larger distance in the earth’s atmosphere
before reaching our eyes. 5o, mostof the blue light
and shorter wavelengths are scattered away by
the particles.



296 | Oswaal CBSE Question Bank, SCIENCE, Class — 10

Therefore, the light that reaches our eyes is [R] Q.14. (i) Why do parallel rays of different colours
of longer wavelengths. This gives rse to the deviate differently while passing through a
reddish appearance. But during the day shorter glass prism ?

wavelength are scattered more by molecules ofair

and scattered blue light enters our eyes.
[CBSE Marking S5cheme, 2012]1

.10, Explain why the planets do not twinkle.
[Board Term I, Foreign Set-II. 2015] [NCERT]

(ii) Name any two phenomenon associated with the
formation of a rainbow.

[Board Term II. Foreign Set-II1, 2014]
[Board Term I, Set B1, 2013]

Ans. (i) Farallel rays ofdifferentcolours deviate differe ntly
while passing through a glass prism because

angle of refraction of different colours are different

i P light, the total herce there 15 difference in refrac ive index. 1
number of INnts1Zed soumes of 1 . . ; .
variation inF’:]hE amount of light Entsring our eye (1i) (2) Total Internal reflection, (b) Refraction. 54+

due to gradual change of refractive index of the Q.15. Why does the sun look reddish at the time of
sunrise and sunset 7 Explain.

[Board Term II, Set B1, 2011]

Ans. At the ime of sunrse or sunset when the sun s
near the horizon, the sunlight has to travel the
larger distance through the atmosphere to reach
us. During this long journey of sunlight, most of
the shorter wavelength blue-colour present in it
is scattered out and away from our line of sight.
50, the light reaching us at the time of sunrise and
sunset consists mainly of longer wavelength red
colour due to which it appears o be red. 2

.16. Draw a labelled diagram to explain the
formation of a rainbow in the sky.

[Board Term II Foreign Set-1I1, 2015]
Raindrop

Ans.Flanets, being closer to earth, are seen as extended
SOLUICEes. 1
If we consider a Planet as a collection of large

atmosphere from all individual, pointsized
sources will average out to zero. This nullifies the
twinkling effect. 1

[CBSE Marking Scheme, 2015]

2.11. Why do different colours get separated when

white light passes through a prism ? How can
we recombine the components of white light
after a prism has separated them. Explain.

[Board TermII, Foreign 5et-11. 2014]

Ans. Aspectrum is the band ofdistinct colours we obtain
when the white light s splitted by a prism. We can
recombine the component of white light by passing
them througha pris m placed upside down near the
given prism. When we pass white light through
two identical prisms held side by side with their
refracting edges in opposite directions; the first
prism disperses white light but the second prism
recombines them. Thus lightemerging fromsecond
prism is white. 2

|R| Q.12. Why danger signs are made in red colour ?
[DDE 2017)

Sol. Red 5 the leastscattered colour. It s least scattered
by fog and smoke and can be seen in the same
colour over a long distance. S0, danger signs are
made in red colour. 2

2. 13. Why did the clear sky appear blue ?

Violet

3 1
[Board Term II, Set (2018), 2012; Set A1, 2011] Labelling 1

[Delhi Comptt. 31/1/1/2017] [CBSE Marking Scheme, 2015]
OR Q. 17. 5tars twinkle while the planets do not. Why 7

[Board TermII. Set (2008) 2012, Set B1, 2011)

Ans.f:nntinumusl}r n:hanging atmmsphere refract light
from the stars b}r different amounts from one

Why is the colour of the clear sky blue ?
INCERT Exemplar]

Ans. The molecules of air and other fine partin:les in the

atmn:nsphere have size smaller than the wavelength
of the visible light. 1

These are more effective in scattering light of
shorter wavelength at the blue end than the light
of longer wavelengthat the red end. Thus, the blue
colour is due to the scattering of sunlight through
fine particles in air. 1

moment to the other. When atmos phere refracts
more starlight towards us, the stas appears to
be bright and when the atmosphere refract less
starlight, then the stars appear to be dim. 1

However the planets are nearer o us than the stars,
they appears to be comparatively bigger to us so
they cannot be considered as a point source, hence

1o ’mrinkling s seen. 1
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Short Answer Type Questions-l| (3 marks each)

.1. State the cause of dispersion of white light
passing through a glass prism. How did New ton
show that white light of sun contains seven
colours using two identical glass prisms. Draw
a ray diagram to show the path of light when two
identical glass prisms are arranged together in
inverted position with respect to each other and
a narrow beam of white light is allowed to fall
obliquely on one of the focus of the first prism.

[Board Term Il Delhi Set-II1. 2016]
[OD 31/1 2017]

Ans. Cause of dispersion of white light : Dhitferent
colours of light bend through different angles
with respect to the incident ray as they pass
through a prism. Violet light bends the mostand
red the least. Thus, the each colouremerges along
different paths. 1

A Screen

White light

[CBSE Marking Scheme, 2016] 2

Q.2. What is meant by scattering of light 7 The sky
appears blue and the sun appears reddish at
sunrise and sunset. Explain these phenomena
with reason. [Board Term II Delhi 5et-11. 2016]

OR

What is the difference of colours of the sun
observed during sunrise/sunset and noon ?
Give explanation of each 7 [NCERT Exemplar]

Ans. (i) Scattering of light - Phenomenon of spreading
of light (diffused reflection) by minute particles ina
medium. 1

(i) The sky appears blue because the blue colour of
sunlightscatters much more strongly than the red
colour by particles in atmosphere/ air due o its
shorter wavelength. 1

(i} At sun-rise and sun-set most of the blue lightand
shorter wavelengths are scattered away by the
particles in the atmosphere as the light from the
sun near the horizon passes through thick layers
of air and larger distance. The light that reaches
us is of longer wavelength (red colour) giving a
reddish appearance. 1

[CBSE Marking Scheme, 2016]

Q.3. How does refraction of light take place in the
atmosphere 7 Explain the reason why stars
appear fo twinkle and the planets do not
twinkle. [Delhi Comptt. 31/1/2 2017

Ans.® 5ince the atmosphere comsists of varying
densities the apparent position of the object, as
seen through the hotair fluctuates. This wavering
of light is an effectonatmospheric refraction. 1

® The twinkling of a star 5 due to atmosphere
refractionofstar light. The atmos pheric refraction
of lightoccurs ina medium of gradually changing
refrac tive index.

The plarets are much closer to the earth and
are thus seen as extended sources. A planet is
considered as a collection of large number of
point sized sources of light, the total variation
in the amount of light entering our eye from all
individual point sized sources will average out o
zemw, thereby nullifying the twinkling effect.

Q. 4. Define angle of deviation. Why do different
components of white light split up into
spectrum when it passes through a triangular
glass prism 7 Show the angle of deviation for
red colour when white light passes through a
prism. [Board Term II. Set-QNA4XWT 2014]

Ans. The angle between the extended incident ray and
the eme rgent ray is called the angl& ofdewvia tion.

This 15 because the different colours travel thio ugh
a glass prism atdifferentspeeds. 1+1+1

F

Deviation of

red light

Visible
light

Angular

spread Screen

Q.5. Name the phenomenon responsible for the
early sunrise and delayed sunset. Explain with
the help of a diagram the reason why the sun is
visible to us about 2 minutes before the actual
sun-rise and about 2 minutes after the actual
sunset. [OD Comptt. 31/2 2017)

Sol. @ Atmospheric refraction. 14

o

Apparent position
of the sun

L .=

Atmosphere 114
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The sun 15 visible to us about 2 minutes betfore the
actual sunrise, and about 2 minutes atter the actual
sunset because Dfatmnsphe ric refraction. 1

Rl Q. 6. Name the phenomenon associated with the
following :
(i) The sky appear blue.
(ii} Formation of a rainbow in the sky.
[Board Term II. S5et B1. 2011]

Ans. (i) (a) Atmos pheric refraction

(iii} Twinkling of stars.

(b) Zcattering of light 14

(ii) (a) Dispesion 14

(b) Refraction 14

(¢} Total internal reflection 14

(iii) (a) Atmospheric refraction 14
(b} Change in the density of the atmos phere due

to tem perature and other conditions. 14

Q.7. (i) Define power of a lens and write its 51 unit.

(ii) A convex lens of power 4D is placed at a distance
of 40 ¢cm from a wall. At what distance from the
lens should a candle be placed so that its image is
formed on the wall ? [Board Term II. Set A1, 2011]

Ans. (i) Reciprocal of focal length expressed in metres is

called power. Sl unitis dimptre. 1
| | |
ii = — = — = _—_m=25cm 1
(1) f I 410 4
= "ﬂ] Im
v ouf
I
i o 2000
2000
= o= cm

oo candle should be placed 200/3 cm from the lens.
1

Rl Q.8. State Snell's law of refraction of light. Express it
mathematically. Write the relationship between
absolute refraction index of a medium and
speed of light in vacuum.

[OD Comptt.31/1 2017]

Ans. The ratio of sine Dfangle of incidence to the sin of
angle of refraction s a constant, for the lightofa
given colour and for the given pair of media. 1

sinté - _ constant 1

sIn

_ Speed of lighin airvacuum ¢
o Speed of light in the medium e 1
[CBSE Marking Scheme] 2

Q.9. State the difference in colours of the sun
observed during sunrise/sunset and noon. Give
explanation foreach?

[Board TermII Delhi Set-1, 2013]

Ans.The sun rays have to travel through a larger
atmospheric distance. As A, < A, most of the blue
light and shorter wavelengths are removed by
scattering. Only red colour, which is least scattered
is received by our eye and appears to come from
sun. Hence the appearance of sun at sunset or
sunrise or full noon near the horizon may lock

reddish. 3

. 10. Why does the sun appear reddish early in the
morning 7 Will this phenomenon be observed
by an observer on the moon ? Justify yvour

answer with a reason. [Board Term II, Delhi
Set-1, 2016]

OR

Why does the sun appear reddish early in the
morning ? INCERT]

Ans. Early in the morning, the sun is near the horizon,
sunlight reaches us after travelling a longer
distance through thick layers of atmosphere. Thus
mostof the blue lightand shorter wavelengths are
scattered away by the particles in the atmosphere.
The light that reaches us is of longer waveleng ths
giving a reddish appearance. 2

This phemmemn will not be observed b*_r,r an
observer on the moon. 14

Because of the absence of atrnc:sphere on the
MOoOoT. [CBSE Marking Scheme, 2016] 1%

R ©Q.11. What is meant by advance sunrise and delayed
sunset 7 Draw a labelled diagram to explain
these phenomena.

[Board Term II. Foreign Set-1, 2015]
Ans. (i) Due to atmos pheric refraction, the sun is visible
to us about two minutes before the actual sun-rise
and about two minutes after the actualsun-set. 1
(ii) For Diagram See Topic 2, SA.T.QII (16)
[CBSE Marking 5cheme, 2015] 2

(2.12. Enlist at least six phenomena observed in nature
subsequent to the scattering of light.

Ans. The various phenomena observed in nature due to
scattering of light are the following :

(i) Sun appears red near the horizons (during sunrise
and sunset) and white whenseen overhead.

(ii) Bluish colour of the sky.
(iii) Visible path of light as it enters a dark room.
(iv) Danger signals orstop signals are usually red.
(v) Blueness of distant mountains.
(vi) Sunlight filtering through clouds. LK b=23
.13 Explain in brief the reason for each of the
following :
(i) The sun appears reddish during sun-rise.
(ii} At noon the sun appears white.

(iii) To an astronaut the sky appears dark instead of
blue. [Board Term II. Foreign Set-I11 2016]
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Ans. (i) During moming, sun rays travel large distances
in the earth’s atmosphere, and in this process the
shorter wavelengths scatter away and only large
wave length (red light) reaches us. 1

(ii) At noon, sun s overhead and light rays travel
comparatively smaller distance and only little of
blue / violet light scatter, so sun appears white. 1
(iii) No atmosphere in outer space for scattering, so
sky appears dark 1
[CBSE Marking Scheme, 2016]

Q.14. (i) "5tars seem higher than they actually are”

(il) “ The sky appears dark to passengers flying at very
high altitudes”
Justify these statements with reason.
[Board Term II. Set8X5VHLC, 2014]

Ans. (i) Light coming from the stars are supposed
travel in a straight line. But the refractive index
of air is not same throughout. It changes as hot
air is rarer than cold air. 2o refraction takes place.
In this case, starlight continuously travels from
a rarer medium to a denser medium. Hence, it

continuously bends towards the normal. 114
The continuous bending of starlight towards the

normal results in a rise of the apparent position of
the star.

(ii) Scattering of light take place because of the
particles present in atmosphere. At high altitude
due to absence of atmosphere scattering of light
do not take place and hence sky appears dark o
passengers tlying at highaltitude. 114

[CBSE Marking Scheme, 2014 ]

.15, Describe an activity to show that the colours of white light splitted by a glass prism can be recombined to
get white light by another identical glass-prism. Also draw ray diagram to show the recombination of the

spectrum of white light.

[Board Term II O.D. Set-1, 2016]

Ans. Description of activity : When a glass prism is used to obtain a spectrum of sunlight, a second identical prism in
an inverted position with respect to the fist position will allow all the colours of spectrum to recombine. Thus a
beam of white light will emerge from the other side of the second prism. 114

For Diagram Zee Topic 2, 5.A.T.Q.II (1).

OR

Al Q.16. Explain in brief the reason for each of the

following : [Board Term II Foreign Set-1. 2016]
(i) Advanced sun-rise
(ii) Delayed sun-set
(iii) Twinkling of stars

[CBSE Marking Scheme, 2016] 1%

[ Topper Answer. 2016]

Ans.(i) Advanced sun-rise : When the sun s slightly
below the horizon, light rays coming from thesun
travel from the rarer to denser medium layers of
air because ofatmos pheric refraction of light, light
appears to come froma higher position above the
horizon. Thus the sun appear earlier than actual
5UMN r'ise. 1

(ii) Delayed sun-set: Same reasorn as similar refraction
occurs at the sunset 1
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Apparent position
of the Sun

8

Observer

Atmosphere

(iii) Twinkling of stars : The light coming from the
stars gets refracted several times before reau:hing

the observers eye. Due to I:'hange in ph}rsical
condition of the atmc:sphere the light sometimes
reaches the observer and sometimes it doesn't,

herce ﬂ'lEj.F appear to twinkle. 1

[CBSE Marking Scheme, 2016]

[A| Q.17.Why does the sun seem to rise two minutes

before the actual sunrise and set two minutes

after the actual sunset ? Explain with the help of
labelled diagram.

[Board Term II, Delhi Set-II, 2014]

Ans.The Sun 15 visible to s two minutes betore the

sunrise and two minutes atter the sunset because

of the bending of the light due to atmospheric

refraction. The actual sunrise takes place when

the Sun is just above the horizon. But due to

atmospheric refraction of light we see the Sun

about two minutes before it is actually above the

horizon.

When the Sun is slightly below the horizon, its light
moves from less dense air o more dense air and
gets refracted towards the normal. Because of this
atmos pheric refraction, the Sun appears to be above
the horizon when it is actually slightly below the
horizon. It is also due to atmos pheric refraction that
we can still see the Sun orabout two minutes even

atter it has set below the horizon. 2
The sun appears
to be above the
horizon
Hnrizi B .
Atmospheric As seen
A refraction from the
earth
Actual position
of the sun
(Just below horizon) 1

Q. 18. Explain giving reason why the sky appears blue
to an observer from the surface of the earth?
Whatwill thecolour ofthe sky be for an astronaut
staying intheinternationalspacestation orbiting
the earth 7 Justify your answer giving reason.

[Board Term II, Delhi Set-1, 2014]

Ans. Sunlight reaches the Earth’s atmosphere and is
scattered inalldirections by the gases and particles
in the air. Blue light is scattered more than the other
colours because it has the shortest wavelength. This
is why the sky appears blue to an observer from the
surtace of the Earth.

For an astronaut staying in the international s pace
station orbiting the Earth, the colour of the sky
will be black because the light reaching it does not
scatter. 3

.19, Explain with the help of labelled diagram., the
cause of twinkling of stars.

[Board Term II. Delhi Set-II, 2014]

Ans. Light coming from the stars undergoes refraction
on entering the Earth's atmos phere. This refraction
continues untl it reaches the Barth's surface. This
happens because of uneven heating of atmos pheric
air. Hence, the atmospheric air has changing
refractive index at various altitudes. In this case,
starlight continuously travels from a rarer medium
to a demser medium. Henre, it continuously bends

towards the normal.
f Apparent position

Real position
, ﬂ

The refractive index of air medium gradually
increases witha decrease inaltitude. The continuous
bending of starlight towards the normal results ina
slight rise of the apparent position of the star.

Refractive index
increases with decrease
in akitude

g Apparent position
H
f ﬁﬁea] position
e
]
Refractive index of f
air increasing *

Since the physical conditions of the Earth's
atmosphere keeps changing, the apparent position
of the star is not stationary. The star changes its
position continuously, which makes it twinkle.
This happens because starlight travels a very large
distance before reaching the observer. However,
the path varies continuously because of uneven
atmospheric conditions. Hence, the stars seem to
be fluctuating, sometimes appearing brighter and
sometimes fainter. All this together, gives rise to the
twinkling effect of stars. 3

. 20. A beam of white light falling on a glass prism
gets split up into seven colours. A student
makes the statement :

(i) The colour at positions marked 1 and 3 are similar
to the colour of '"turmeric’ and the colour of
‘Chilly powder’., respectively. [s the above
statement correct or incorrect 7 Justify.
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(ii}) Which two positions correspond to the colour of
solution of copper sulphate and signal used to
move the vehicles 7

(iii) Light of colour of chilly powder bends the most
while the light of colour of brinjal bends the least.
Is the statement correct ? Justify.

[Board Term II, Set 8XSVHLC, 2014]
[Board Term II. Set A1, 2011]

Screen
White Light
2
3
L 4
(2
ey
Ans. (i} Incorrect
3- turmeric (yellow) 14414
1- chilli powder (red)
(ii) Coppersulphate—Dblue colour—position—o5
Green—position—4 o414
(iii} Incorrect, violet bends the most. 14 +14

[R] Q.21. What is Tyndall effect 7 Give at least two
examples illustrating Tyndall effect.

Ans.The phenn:umeru:un of scattering of white light b}r
colloidal partic les 15 known as T}rnc:la Il effect. 1

Examples :

(i) A fine beam of sunlight entering a smoke filled
room through a hole. Smoke particles scatter the
white light and hence the path of light beam

becomes visible. 1

(ii) (a) Sunlight passing through the trees of forest.
(b) Tiny water droplets in mist scattering white
light. 1

.22, A narrow beam PQ of white light is passing
through a glass prism ABC as shown in the
diagram.

A D

B C E

Trace it on your answer sheet and show the path

of the emergent beam as observed on the screen
DE.

(i) Write the name and cause of the phenomenon
observed.

(ii) Where else in nature is this phenomenon observed?

(iii) Based on this observation. state the conclusion
which can be drawn about the constituents of
white light. [Board Term II. Outside Delhi Set-I.

111, Foreign Set-I. 2014]
Ans.
D

White
Sun Light Rad
Cranga
Yallaw
Graan
Blua
Indiga
Vialal

Dispersion of White Light E

B Glass prism C

(i) The phenomenon of the splitting up of the white
light into its constituent colours is called dispesion
of light.

Dispersion of light s caused because different
constituentcolous of light offer different refractive
indexes to the materialof the prism.

(ii) The formation of mrainbow i caused by the
clisparsimnnfthe white Eunlight into its constituent
colours.

(iii) Based on the dispersion of white light into its
constituent colours, we can conclude that-

(a) the white lightconsists of seven colours.

(b) the viclet light suffers maximum deviation and the
red light suffers minimum deviation. 1+%4+%+1

Q. 23. A person is unable to see objects nearer than 50
cm. He wants to read a book placed at a distance
of25 cm. Find the nature, focal length and power
of the lens he requires for his spectacles.

[Board Term IL Set-8X5VHLC, 2014]

Ans. This perEon has det’ecthH}rFEImetmpia which 1s
far sightedness that means the image is tormed

bE}rcmd the retina so it requires a convergent lens
to get focused at retina.

Now corrective measure is

n=-=2bcm
v=-00cm
1f = /v -1/u
1/f = 1/-50 - 1/- 25

= -1+ 2/50 = 1/50
f=>50cm
p=1f

p=100/50 =2D
Focal length = 50 cm,
Fower =2D 3
[CBSE Marking Scheme, 2014]
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Long Answer Type Questions

2.1. (i) What is dispersion of white light 7 State its
cause.

(il) “Rainbow is an example of dispersion of sunlight.”
Justify this statement by explaining. with the help
of a labelled diagram, the formation of a rainbow in
the sky. List two essential conditions for observing a
rainbow. [Board Term Il Foreign-1. 2016]

Ans. (i) Definition of Dispersion : Splitting of white
light into seven constituent colours b}r aprism. 1

Cause of dispersion : When white light passes
through a glass prism, different constituent
colours bend throughdifferentangles with respect
to the incident ray and hence are separated. 1
Raindrop

[11} SIJFI”QI"IT

Violet

N 2

Conditions for observing a rainbow :

(a) after the rainfall/ at a water fountain.

(b} sun is at the back of the observer 14+ 14
[CB5E Marking Scheme, 2016]

.2, (i) Define dispersion of light. How is scattering
of light different from dispersion 7 Give one
example of natural phenomenon based on each
of these.

(ii) A beamoflight consisting of red, blue and vellow is
incident on the prisms as shown below. Complete
the diagram to show refracted and emergent ray.

[Board TermII. Set-FF7NBE®, 2015]

R+B+Y
1?,._.51'

Ans. (i) Breaking up of the component colours of light
is called dispersion. Dispersion is caused due o
difference in velocity of each colour through a
medium. Scattering of light takes place due b
interaction of light and particles suspended in a
med ium. Rainbow-dispesion.

Blue colour of sky, red colour of sky atsunrise or
or sunset-scattering. (Any one example) 3

(> marks each)

(ii)

H+B+"|':

[CBSE Marking S5cheme, 2015]1+1

Q.3. (a) Draw a ray diagram to explain the term angle
of deviation.

(b} Why do the component colour of incident
white light split into a spectrum while passing
through a glass prism. explain.

(c} Draw a labelled ray diagram to show the
formation of a rainbow. [Delhi31/1/1 2017]

Ans. (a)

(b) Different colour of white light bend through
different angles with res pect to the incident light,
as they pass through the glass prism. Thus, each
colour emerges along a different path, forming a
spec trum. 1

Raindrop

(c)

Sunlight

[CBSE Marking Scheme, 2017]
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Detailed Answer:

(i) Emergent ray bends at an angle to the direction
of the incident ray and the angle between them is
k_nownasangle of dewviation.

Incident “‘ﬂ.
ray

Emergent
ray

(ii) Whena beamoflightenters a prism, it gets refracted
and splits into its seven constituent colous. This
splitting of the light may occurs because of the
different angles of bending of each colour. Herwe,

each colour passing through the prism bends at
different angles with the respect to the incident
beam. This gives rise to the formation of the colour
s pec trum.

(i1}
Diagram to show the fbrmation of rainbow in the
s k.

Q.4. {(a) A student suffering from opia is not able to see distinctly the objects placed beyond 5 m. List two
1 miyop y ) P ey
possible reasons due to which this defect of vision may have arisen. With the help of ray diagrams. explain

(i) why the student is unable to see distinctly the objects placed beyond 5 m from his eyes.
(ii} the type of corrective lens used to restore proper vision and how hi defect is corrected by the use of this

lens.

(b} IL in this case, the numerical value of the focal length of the corrective lens is 5 m. find the power of lens as

per the new Cartesiansign convention.

Ans.

[OD 31/12017)
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[ Topper Answer. 2016]

Detailed Answer:

(a) (1) The student s unable to see distinctly the objects placed beyond 5 m from his eyes as he is suffering from
myopia Le., near-sightedness whemrein a pemson can see near bv objects clearly but cannot see disant objects

distine ty.

(ii) Concave lens can be used as the corrective lens to restore proper vision. A concave lens of suitable power will
bring the image back on to the retina and thus the defect is corrected. 2
(b) u=—0w,v=-5m

L_rt
f v u
_1_1
5 —sa
= i ~0
-5
f =-5m
p = 1:l:'[J'ED 3
f -5

Q.5. What is atmospheric refraction 7 Use this phenomenon to explain the follow ing natural events.
[Board Term IT O.D. Set-1, 2016]
(i) Twinkling of stars.
(ii) Advanced sun-rise and delayed sun-set.
Draw diagrams to illustrate your answers.

Ans. Atmospheric refraction : Refraction of light caused by the earth’s atmosphere due to change in the refractive

indices of different layers. Apparent 1
Star star position

%

(i) Twinkling of stars : Stars are distant point sized source of light. The
path of the mys of light coming from the star goes on varying due o
atmospheric refraction slightly. Thus apparent position of the stars
fluctuates and the amount of star light entering the eye tlickers giving
the twinkling effect. 1

(ii) Advanced sun-rise : When the sun is slightly below the horizon, light
rays coming from the sun travel from the rarer to denser layers of air.

Ray path

Refractive index

Increasin
Because of atmospheric refraction of light, light appears to come from g
a higher position above the horizon. Thus sun appears earlier than
actual sunrise. 1
Delayed sunset : Same reason as similar refractionoccurs at the sunset. 1
For Diagram See Topic 2, SAT.Q.IL(5) [CBSE Marking Scheme, 2016] 1

OR
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Q. 6. (a) Describe an activity along with a labelled
diagram the phenomenon of dispersion through

a prism.
(b) Explain in brief the formation of rainbow with the
help of figure. [Board Term Il Foreign Set-III. 2014
Set XSVHLC, ONA4XWT]

Ans. (a) Flace a prismona white sheet of paperwith the
triangular face on the sheetand trace its boundary

ABC.
(i} Fix two pins T and Son one side.
(ii) Flace the prism on the boundary ABC.
(iii) Looking through the otherside fix two more pins
Qand R insucha way that the all four pins appear
to be in the same line.

(iv) Remove the pins and mark their positions.

[ Topper Answer. 2016]

(v) JoinTSand RQ and extend them to meet the faces
of the prism at Fand O respectively.

(vi) Join FO.
(vii) T represents the incident ray.
(viii} PO represents the refracted ray.

(ix) And OR represents the emergent ray which is
bent towards the base.

(x) Let FN and ON be the normalatthe points I and
O respectively.

(xi) And let: be the angle of incidence and » the angle
of refraction.

(xii} If the incident ray TI is extended forward and
the emergent ray RO backwards, they meetat M,
forming the angle OML.

(xiii) Measure the angle OML.
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(xiv) This angle is called the angle of deviation.

(xv) Angle of deviation is the angle through which an
incident ray deviates.

(xvi} Repeat this for different wvalues of angle of
incidence.

FE - Incident ray
EF - Refracted ray £ - Angle of refraction
F5 - Emergent ray Le-Anglecfemergence
ZA - Angle of the prism £ D-Angleofdeviation

3

(b) Rainbow forms when sunlight hits the water
droplets suspended in the atmosphere and
undergoes total intermal reflection. When the
ELll‘lliE,’lEl‘-lDt comes outofthe drop it disperses, where
the drop acts like a small prism.

This diﬁpersinn or brea king up of light into several
colours brms the Rainbow.

= ﬂngle of incidence

Raindrop

Sunlight

Yiolet

\

[CBSE Marking Scheme, 2014] 2
RIQ.7. (i) A person's image when seen through a
stream of hot air arising above a fire disperse to
waver. Explain.

(ii) Define dispersion. How does a prism disperse
white light 7 [Board Term II, Foreign 5et-1. 2014]

(iii) Which colour of light bends the most and the
least?

Ams. (i) In the region above the fire, the hot air is lighter
than the cool air abowve it. Further the refractive
index of hotter region s less than the cooler region
and it is notstatic. 1

These physical conditions are not steady.
Subsequently the image whenseen through the hot
region is not stationary. The apparent position of
the object fluctuates. This gives the wavering effect
to the image. 1
(ii) The phenomenon of obfaining a spectrum of
colours by passing white light through the prism s
knownas dispersion. 18

Dis persion occurs because the refraction ofdifferent
colours travel with different speeds in a refracting
medium. Speed of violet colour is least and that
of the red colour i1s the most. Hence the retractive
index of the medium is largest for violet colour and
least for the red colour. 1

(iii) As a result, the refractionor bending ot violet colour
15 the maximum and thatofred colour s minimum.
This difference in the extentof bending ofdifferent
colour of light causes dispersion of white light into
its constituent colours as they emerge out of prism.
Red colour bends the least and wviolet bends the
most. 1%

Q. 8. (a) Write an activily for observing scattering of
light in colloidal solution.

(b) On the basis of this activity explain why sky
appears red at sunrise or sunset.

[Board Term II, Set GFUBS6, 2015]

Ans. (a) (i) Flace a strong source of white light at the
focus of converging lers.

(ii) Allow the light beam to pass through a

transparent glass tank containing clear water.

In that clear water dissolve 200g of sodium

thiosulphate in about2 L of clean water in the
tankand add 1to 2 mL of cone. H,50, acid.

(iii} Allow the beam of light to pass through a

circular hole made in a cardboard. Obtain

a sharp image of circular hole on screen by

using converging lens. 3

(b) At sunrise or sunset light travels long distance

through thick layers of atmosphere. Blue and

other lower wavelength get scattered and only

red light reaches earth. 2

[CBSE Marking Scheme, 2015]

High Order Thinking Skills (HOTS) Questions

Q.1.A person with myopic eyve cannot see object
beyond 1.2 m distinctly. What should be the
type of the corrective lens used to restore proper
vision 7 3

Ans.The far point for myopiceye is 1.2 m
i = —m U =-1.2m
Using lens formula

r_-||'.

e
i f

1
1.

We get F = - — =083D 3

1]

Q.2. Why is a normal eve not able to see clearly the
objects placed close than25 cm ? INCERT] 3
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Ans. Focal length of the eye lens cannot be reduced
below a certain limit.

Ifan object s placed very close to the eye lens less
than 25 cm, the ciliary muscles cannot contract
further to make eye lens more thick o, eye lens
become unable to form sharp image on the retina.
Therefore, we cannot see an object clearly if it s
placed very close to the eye ve. less than25cm. 3
.3. Why is a concave lens used to correct myopia or
short- sightedness ? 3
Ans.A concave lens of suitable focal length diverges
the parallel rays from the distant objects as if they
are coming tfrom the far point F of the myopic eye.
This helps the eye lens to form a clear image at the

re tina. 3
Q.4.A hypermetropic person prefers to remove his
spectacles, while driving. Give reason. 3
Ans.When a hypermetropic person wearing the

spectacles looks at a distant object, the parallel rays
from the distantobject get converged in frontof the
retina. The image appears blurred, inorder to avoid
this, the peson prefers to remove his spectacles. 3

Q. 5. Explain why 7
(i) Myopic person prefer to remove his spectacles
while reading a book. 3

(ii) A hypermetropic person prefer to remove the
spectacles while looking at the sky? 2

Ans. (i) Myopic person does not need spectacles while
reading a book as he has the near pointat 25 cm.

If such person reads the book with corrective lens
(concave) he will have to keep the book at distance
greater than 25 cmso that the image ofbookwill be
formed by the concave lens at25 cm and moreover,
the size of the book that appear to him & also
smaller. Therefore, the person prefer to remove his
spectacles while reading a book 3

(ii) Hypermetropic person does not need spectacles to
see distantobjects as he has the far pointat infinity.

If such person uses spectacles (convex lems) to
see the distant objects, the image will be formed,
before retina due to increase in converging power
and hence the person cannot see distant object
distincHy. Therefore such persons prefers to remove
EPE:CtE!ClEE while looking at the sky. 1+1

Q. 6. How does the colour of the scattered light depend
on the size of the colloidal particles ? 3

Value Based Questions

Q.1.Varun instead of copying from the black board use
to copy regularly from the note book of his friends,
Sudhir with whom he sat on the same desk.
Sudhir told the teacher about it. The teacher asked
Varun to check his eves by a doctor and explained
to whole class the reason why Varun copied from
Sudhir’'s notebook.

(i) What in vour view. is wrong with Varun's eves and
how can itbe corrected ?

Ans. The colour of the scattered light depends on thesize
of the scattering particles. Very fine particles having
size less than the wavelength of visible light mainly
scatter blue light of shorter wavelength of the
visible spectrum. The particles of relatively larger
size scatter light of longer wavelengths The large
particles such as raindrops, dust and ice particles

sca tter white light. 3
Q. 7. Dispersionis caused by refraction notby reflection.
Why ? 3

Ans. The reason is that for a givenangle of incidence, the
angle of reflection is same for all the wavelengths of
white light while the angle of refraction is different
for different wavelengths. 3

Q.8. What is Tyndall effect 7 What is its causes 7 Name
two phenomena observed in daily life which are
based on Tyndall effect. o

Ans. Tyndall effect : When a beam of light s passed
through a colloidal solution, placed in a dark
room, the path of beam becomes illuminated
when observed through a microscope placed

rpendicular to the path of light. This effect is
called Tyndall etfect. 114

Cause of Tyndall effect : The size of the colloidal
particle is relatively larger than the solute particle
ofa truesolution. The colloidal particles firstabsorb
energy from the incident light and then scatter
a part of this energy from their surfaces. Thus,
Tyndall effect s due to scattering of light by the
colloidal partn:les and the colloidal ]:rartn:les are

seern to be moving as points of hght moVIng against

a dark background. 114
Some daily phenomena based on Tyndall effect
are as follows :

(i) When a fine beam of sunlight enters a smoke filled
room through a small hole, the smoke particles
become visible due to the scattering of light. 1

(ii) When sunlight passes through a canopy of a dense
forest, the tiny water droplets in the mist scatter

light and become visible. 1
Q.9. What will be the colour of sky in the absence of
atmos phere 7 3

Ans.In the absence of atmosphere, there will be no
Ecatterlng of sunlight and the sky will appear dark.

This is what as tronauts actually ‘observe at heights
at 20 km above the earth where the atmosphere

becomes thin. 3

(ii) If the doctor prescribes Varun to use lenses of
power - 05 D, write the type of these lenses.

(iii) Write the walues displayed by Sudhir and his

teacher. [Delhi Comptt. 31/1/1 2017]

Ans. (i) Suffering from myopia; using spectacles having

concave lenses ofappropriate focal leng th. 14,14

(ii) Concave lernses. 1

(iii) Teacher is concerned and knowledgeable (any one)
A
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Sudhir is helpful as wellas concerned  (any one) %4
(or any other value)

.2.5ania and Shreya are best friends and study in
grade 4, Recently. 5ania has been facing difficulty
in reading the black-board text from the last desk.
Shreva wonders why 5ania avoids sitting on the
last desk. On observation, she found that 5ania
often carries junk food in her lunch. Shreya has
started sharing her lunch-full of green vegetables
and fruits with her. Sania is now better and has
also started taking a ‘balanced diet’.”

[Board TermII SQE 2012)
(i) Name the eye defect Sania is suffering from? 1

(ii) What are the two possible deformities related to
her eye defect? 1

(iii) What values are shown by Shreya and Sania? 1
Ans.

(i) Myopia, short-sightedness. 1
(ii) Lens defect (increased thinness), Eye ball defect
(increased) 1

(iii} Friendship, concern for each other value and
balanced diet. 1

Q.3.50me persons have difficulty to see the objects in
dim light during night. This is due to the lack of
vitamin A in the diet and improper functioning
of rod-shaped cells. The rod-shaped cells respond
to intensify variation in light. These days. it is
possible to correct the defect of vision by using
contact lenses.

(i) Identify the defect of eve. 1
(ii) ' The people with this defect of eye are treated with
care and proper diet.” Suggest two reasons. 2
Ans.

(i) Night blindness. 1

(ii) (a) FProperdiet provide Vitamin A to reduce this
detect. 1

(b} Taking care of eyes for proper functioning of
rod-shaped cells. 1

2.4. The phenomena of change in the direction of
propagation of light caused by the large numbers
of molecules such as smoke, tiny water droplets,
suspended particles of dust and molecules of
air present in the earth’'s atmosphere is called
scattering oflight. The mostbeautiful phenomenon
of nature such as "Blue colour of sky’, "White
colour of clouds’, "Red hues of sunrise and sunset’,
can be explained in terms of scattering of light.

(i) On what factors does the colour of scattered light
perceived by us depends 7 1
(ii} “ The amount of scattering of shorter wavelength is
much more than the light of longer wavelength.”
Justifty the statement by giving two reasons

behind. 2

Ans. (i) [t depends on the size of the particles. 1

(ii) (a) Large-sized particles scatter light of ll:mger
wavelengths.

(by The amount of scatering is 1nversel}r

proportional to  the fourth power of
wavelength. 1

Q.5.An eye camp was organised by the doctors in a
village. They found that the eyves of aged people
in the village has receded the near point and the
far point also gets reduced. Often the eye of aged
people becomes both myopic and hypermetropic.
Doctors (Ophthalmologist) provide these people
spectacles of bifocal lens to correct the defect. The
people were happy and voted many thanks to the

doctors.
(i) Name the eye defect from which the people are
suffering,. 1
(ii) Give any two cause of this defect. 1
(iii) What were the benefits to organise such camps in
rural areas ? Give two suggestions. 1
Amns. (i) Fresbyopia. 1

(ii) (a) Weakening ofciliary muscles.
(b} Reducing ability of the lens to change the
curvature. 1
(iii) (a) To make people aware of eye diseases.
(b} To tell people to take proper and balanced
diet. 1
Q. 6. Four friends went to a picnic. The weather was
pleasant. They playved various games and then
had snacks. Suddenly. Shyam one of them noticed
seven colours in the sky. He said to others, "Wow
what a rainbow”? The Ram, one of them, asked
him “What is Rainbow”? He then explained to
all about its formation. After that evervone in the
group thanked him for the knowledge he had
given to them.
(i) If you were in the place of Shyam. how you would

have explained such a natural phenomenon. 1
(ii) Which device can be used to obtain such a
phenomenon. 14
(iii) If Shyam was facing the rainbow, the where was
the sun ? 14
(iv) What is the moral value which is shown by
Shyam? 1

Ans. (i) Rainbow i formed by the dispersion of
Sunlight by the tiny water t:lmplets present in the
atmmsphere after the rainfall. These water droplets
act like a prism. Rays of Sunlight enter the water
droplets. At the points of incidence, they refractand
disperse, then gets reflected 1nterna111,r and finally
gets mefracted again at the point of emergence.
Thus, the different colours of this spectrum called

rainbow reach the observer’s eye. 1
(ii) Prism. 14
(iif) The Sun was behind Shyam. 14
(iv) Knowledge increases by sharing, friendship, love
and afttection with nature. 1

Q.7.In a beautiful valley., there was a village. Trains
passes from the village, the whistle and the sound
of train mixed with the sound of waterfall seemed
to be very pleasant to everyone. Children of that
village loved to play near the railway track. One
very light foggy day. a group children found that
a fish plate was missing from the track. Knowing
this. all of the villagers became tensed. Aditya, one
of the children suddenly put his ear to the line
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and tried to know w hether a train is coming or not
and he knew that a train is coming. He asked his
friends to inform the railway cabin crew and he
himself put off his red shirt and starting running
towards the train, waving his red shirt. Timely, the
driver and cabin man got the information and a
major accident hadn't taken place.

(a) Name the two physical phenomenon of science

used by Aditya. 1
(b) Why did Aditva use a red shirt instead of the other
colours 7 1

Know the Links

'L-'.:'I-'.’I-'.:'.EIE'EH HF.E‘GIIT
E-C.I]CE'F.EE{ESE F.COr

I{JI{H{J.ﬁgrarzjﬂsﬁ.cﬂrrr artxles

L o

chse -I!EIEE‘S.E'EEI‘EEFGE.CGIH.

(¢} What moral values were shown by Aditya ? 1
Ans. (a} (i} Sound travel througha medium.
(i) Scattering of light.
(b} The red is least scattered by fog or smoke so it can
be seen from a large distance.

(c) (i) Proper knowledge and its application
(ii} Concern foreach other
(iif)Friendship

(iv} Health Concern 1+1+1

g



