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Topic: Area Related to Circles
Chapter Flowchart

Circles
A circle is the locus of a point which moves in a plane in such a way that its distance
from a fixed point always remains the same. The fixed point is called the centre and
the given constant distance is known as the radius of the circle.

If r is the radius of a circle, then

(i) Circumference = 2πr or πd,
where d = 2r is the diameter of circle.
(ii) Area = πr2or

πd2
4

(iii) Area of semi-circle =

πr2
2

(iv) Area of quadrant of a circle =

πr2
4

Area enclosed by two concentric circles: If
R and r are radii of two concentric circles,
then area enclosed by the two circles
2
= πR

πr2

Segment of a circle: The portion (or part) of a
circular region enclosed between a chord and
the corresponding arc is called a segment of
the circle. In fig, adjacent APB is minor segment
and AQB is major segment.

π (R2 – r2) = π (R + r) (R – r)

Area of segment APB = Area of the sector
OAPB – Area of

OAB

θ
1 2
πr2
r sinθ
0
360
2

(i) If two circles touch internally, then the
distance between their centres is equal to the
difference of their radii.
(ii) If two circles touch externally, then
distance between their centres is equal to the
sum of their radii.
(iii) Distance moved by a rotating wheel in one
revolution is equal to the circumference of the
wheel.
(iv) The number of revolutions completed by a
rotating wheel in one minute
Dis tance moved inone min ute
=
Circumference of the wheel
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Sector of a circle: The portion (or part) of the
circular region enclosed by the two radii and the
corresponding arc is called a sector of the circle.
In figure adjacent OAPB is minor sector and OAQB
is the major sector.

θ
πr2
0
360
Area of the sector of angle
1
1
or
2 length of arc radius = 2 lr
θ

Length of an arc of a sector of angle

θ

θ
2πr
3600

(i) The sum of the arcs of major and minor sectors of a circle
is equal to the circumference of the circle.
(ii) The sum of the areas of major and minor sectors of a
circle is equal to the area of the circle.
(a) Angle described by minute hand in 60 minutes = 3600
3600
60
0
60
Angle described by minute hard in one minute =
Thus, minute hand rotates through an angle of 60 in one minute.
(b) Angle described by hour hand in 12 hours = 3600
3600
300
0
12
Angle described by hour hand in one hour =
300
1o
600
2
Angle described by hour hand in one minute =
o
1
Thus, hour hand rotates through an angle of 2 in one minute.
Pioneer Education| SCO 320, Sector 40–D, Chandigarh +91-9815527721, 0172-4617721
www.pioneermathematics.com

Page 2 of 20

Pioneer Education - The Best Way To Success

IIT – JEE | NTSE | Olympiads Classes

Revision Question Bank
1.

A chord of a circle of radius 20 cm subtends an angle of 900 at the centre. Find the area of the
corresponding major segment of the circle. (Use
3.14 ).

2. In fig 28, three circles of radius 2cm touch one another externally. These circle are circumscribed by a
circle of radius R cm. Find the value of R and the area of the shaded region in terms of π and 3.

Fig. 2

Fig. 4

Fig. 3

3. In fig 3, a crescent is formed by two circles which touch at A. C is the centre of the larger circle. The
width of the crescent at BD is 9 cm and at EF it is 5 cm. Find (i) the radii of two circles (ii) the area of the
shaded region.
4.

The given figure 4 shows a cross-section of a railway tunnel. The radius OA of the circular part is 2 m.
If

5.

AOB = 90°, calculate:

(i) the height of the tunnel,

(ii) the perimeter of the cross-section.

(iii) the area of I lie cross-section.

(Leave the answer in n and surds.)

The area of a circle inscribed in an equilateral triangle is 154 cm2. Find the perimeter of the triangle.
(Take Tito be

6.

22
and 3 = 1.73). Give your answer correct to 1 decimal place.
7

In the adjoining figure 5, ABC is a right angled triangle at A. Find the area of the shaded region if
AB = 6 cm, BC =10 cm and I is the centre of incircle of

Fig. 5

Fig. 6

ABC. Take π

22
.
7

Fig. 7
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In the adjoining figure 6, ABCD is a square drawn inside a circle with centre O. The centre of the square
coincides with O and the diagonal AC is horizontal. If AP, DQ are vertical and AP = 45 cm, DQ = 25 cm,
find
(i) the radius of the circle.

(ii) the side of the square,

(iii) the area of the shaded region.

Take 2 =1.41 mid π = 3.14.
8.

In Fig. 7, ABC is an equilateral triangle of side 8 cm. A, B and C are the centres of circular arcs of radius 4
cm. Find the area of the shaded region correct upto 2 decimal places. (Take π = 3.142 and 3 = 1.732).

9.

Sides of a triangular field are 15 m, 16 m and 17 m. With the three corners of the field a cow, a buffalo
and a horse are tied separately with ropes of length 7 m each to graze in the field. Find the area of the
field which cannot be grazed by three animals.

10. A car has wheels which are 80 cm in diameter. How many complete revolutions does each wheel make
in 10 minutes when the car is travelling at a speed of 66 km per hour?
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Previous Years Question Bank
1.

2.
3.

4.
5.

Three semicircles each of diameter 3cm, a circle of diameter 4.5cm and a semicircle of radius 4.5cm are
drawn in the given figure 1. Find the area of the shaded region.
[CBSE Board, 2016-17]

Fig. 1
Fig. 2
In the given figure 2, ABCD is a rectangle of dimensions 21cm 14cm. A semicircle is drawn with BC as
diameter. Find the area and the perimeter of the shaded region in the figure. [CBSE Board, 2016-17]
A man-hole on a drainage pipe is covered with an iron-plate, which is of the shape of a square of side
12.5cm. From this iron-plate, a circular disc of diameter 7cm is painted in black colour. The remaining
part is painted with blue colour paint. Find the blue paint required, if 1cm2 requires 0.8g of paint.
22
(Use π
)
[CBSE Board, 2016-17]
7
A bicycle wheel makes 5000 revolutions in moving 10km. Find the radius of the wheel.
[CBSE Board, 2016-17]
2
The area of the equilateral triangle is 17320.5cm . With each vertex as centre a circle has been drawn
with the radius equal to half the length of the side of the equilateral triangle. Find the area of the
remaining portion. (take

6.

7.
8.

9.

3.14 and 3 1.73205)

[CBSE Board, 2016-17]

A rangoli competition was organised by an NGO for street children to tap their creative talents. The
following design bagged the first-prize as the child used all eco-friendly materials. Find the used for
making semicircular designs, if they were made on a square board of side 1.4m. What is the area of the
22
remaining portion? What values of the NGO are depicted here? (Use π
) fig. 6[CBSE Board, 2016-17]
7

Fig. 6
Fig.9
Fig.11
A circular part is surrounded by a road 21m wide. If the radius of the park is 105m, find the area of the
road.
[CBSE Board, 2016-17]
The wheel of a bicycle has 24 spokes which are equally spaced are are fixed with the centre. The length
22
of each spoke is 56cm. Find the area between the two consecutive spokes of the wheel. (Use π
)
7
[CBSE Board, 2016-17]
In the figure 9, ABCD is a rectangle of length 10 2 cm and breadth 5 2 cm. If APB is an isosceles
triangle inscribed in the semicircle with diameter AB, find the area of the shaded region.
[CBSE Board, 2016-17]
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22
.
7

[CBSE Board, 2016-17]

11. An athletic track 21m wide consists of two straight sections 150 m long joining semi-circular ends
22
whose diameters are 84m each (see figure 11). Find the area of the track. (Use π
and 3 1.73)
7
[CBSE Board, 2016-17]
0
12. A pendulum is swinging through an angle of 30 and describing an arc of length 8.8 cm. Find the length
22
of the pendulum. (Use π
)
[CBSE Board, 2016-17]
7
13. A sector of central angle 1500 is cut-out from a circle of radius 21cm. If the area of the sector is 577.5
cm2, find the length of the arc of the sector.
[CBSE Board, 2016-17]
14. A truck has front wheels of radius 0.7m and its rear wheels have radius 1.4m. If the rear wheel takes
500 revolutions to travel a certain distance, how many revolutions must the front wheel had taken to
22
cover the same distance? Also, find the difference in their areas. (Use π
) [CBSE Board, 2016-17]
7
15. Find the area of the shaded part in the given figure, where ABCD is a square, region I is a semicircle with
CD as diameter, region II and region III are quadrants of circles with centres A and B respectively each
22
having radius 7cm. (Use π
) (see fig. 15)
[CBSE Board, 2016-17]
7

16. A farmer has a field in the form of an equilateral triangle. He makes circular pits for rain water
harvesting in all corners of his field as shown in the figure. Find the area of the shaded region. What
value is indicated here.
(see fig. 16)
[CBSE Board, 2016-17]
17. The length of an arc of a circle of radius 12cm is 10 π cm. Find the central angle of this arc.
[CBSE Board, 2016-17]
18. Find the area of the shaded region in the given figure 18.
[CBSE Board, 2016-17]
19. A circular plot has a perimeter of 660m. A plot in the shape of a square has its vertices on the boundary
22
of the circular plot. Find the area of the square plot. (Use π
)
[CBSE Board, 2016-17]
7
20. Find the area of the minor segment of a circle of radius 14 cm, when its central angle is 60°. Also find the
22
area of the corresponding major segment. [Use Π ]
[CBSE Board, 2014-15]
7
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21. In Figure 21. PQRS is a square lawn with side PQ = 42 metres. Two circular flower beds are there on the
sides PS and QR with centre at O, the intersection of its diagonals. Find the total area of the two flower
beds (shaded parts).
[CBSE Board, 2014-15]

22.

23.

24.

25.

26.

Fig. 21
Fig. 23
Fig. 24
With the vertices A, B and C of an equilateral triangle ABC as centres, arcs are drawn with radii 7 cm
each. If the side of the triangle is 40 cm, then find the area of the region of the triangle not included in
the sectors. (Use Π = 3.14)
[CBSE Board, 2014-15]
Find the area of shaded region in the given figure, where ABCD is a square of side 14cm.
22
(Use
). (see fig. 23)
[CBSE Board, 2014-15]
7
From each corner of a square of side 4 cm a quadrant of a circle of radius 1 cm is cut and also a circle of
diameter 2 cm is cut as shown in figure 24. Find the area of the remaining portion of the square.
[CBSE Board, 2012,15]
A chord of a circle of radius 10cm subtends a right angle at the centre. Find the area of the
corresponding
(i) Minor segment
(ii) Major sector (Use = 3.14)
[CBSE Board, 2014-15]
In Fig 26. APB and CQD are semicircles of diameter 7 cm each, while ARC and BSD are semicircles of
diameter 14 cm each. Find the perimeter of the shaded region ( Use = 22/7) [CBSE Board, 2014-15]

Fig. 26
Fig. 28
Fig. 29
27. Find the perimeter of an equilateral triangle if the area of the circle inscribed in it is 154cm2.
(take 3 1.73 )
[CBSE Board, 2014-15]
28. PQRS is a diameter of a circle of radius 6 cm. The lengths PQ, QR, RS are equal. Semi- circles are drawn
on PQ and QS as diameters as shown in Fig 28. Find the perimeter and area of the shaded region.
[CBSE Board, 2015, 17]
29. In figure 29, two concentric circles with centre O, have radii 21 cm and 42 cm. If AOB = 600, find the
22
area of the shaded region. [Use
]
[CBSE Board, 2016-17]
7
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30. In figure, ABCD is a trapezium of area 24.5 sq. cm. In it, AD
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BC,

DAB = 900, AD = 10 cm and BC = 4

cm. If ABE is a quadrant of a circle, find the area of the shaded region. [Take

22
]
7

[CBSE Board, 2013-14]
31. Find the area of the shaded region in fig, if ABCD is a square of side 14 cm and APD and BPC are semi
circles, drawn respectively on AD and BC as diameters.
[CBSE Board, 2011-12]

32. Find the area of the shaded region in fig 32, if a diameter of the circle with centre O is 28 cm and
1
AQ = AB
[CBSE Board, 2011-12]
4

Fig. 32
Fig. 33
33. In fig 33, AB and CD are two diameters of a circle with centre O) perpendicular to each other and OD is
the diameter of the smaller circle. If OA = 7 cm, then find the area of shaded region.
[CBSE Board, 2011-12]
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Chapter Test
1.

Maximum Marks: 30
Maximum Time: 1 hour
A car has wheels which are 80 cm in diameter. How many complete revolutions does each wheel make
in 10 minutes when the car is the travelling at a speed of 66 km/hr?

2.

[3]

ABCP is quadrant of a circle of radius 14 cm. With AC diameter, a semi-circle is drawn. Find the area of
the shaded portion.

3.

[3]

A round table cover has six equal designs as shown in fig. If the radius of the cover is 28 cm, find the cost
of making the designs at the rate of Rs. 3.50 per cm2. (Use 3 1.7 )

4.

Two circles touch externally. The sum of their areas is 130

[3]

sq. cm and the distance between their

centres is 14 cm. Find the radii of the circles.
5.

[3]

Four equal circles are described about the four
corners of a square so that the each touches two of
the others as shown in fig. Find the area of the shaded
region, each side of the square measuring 14 cm.

6.

[3]

A chord of a circle of radius 12 cm subtends an angle of 1200 at the centre. Find the area of the
corresponding segment of the circle. (Use

[3]

3.14 and 3 1.73)
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PQRS is a diameter of a circle of radius 6 cm. The lengths PQ, QR and RS are equal Semi-circles are
drawn on PQ and QS as diameters as shown in fig. Find the perimeter and area of the shaded
region.

8.

[4]

In the figure, ABC is a right angled triangle at A. Find the area of the shaded region if AB = 6 cm, BC = 10
cm and I the centre of incircle of ABC .

9.

[4]

An athletic track 14m wide consists of two straight sections 120 m long joining semi-circular ends
whose inner radius is 35m. Calculate the area of the shaded region.
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Topic: The Human Eye And The Colorful World
Chapter Flowchart
The Chapter Flowcharts give you the gist of the chapter flow in a single glance.
The human Eye and
the Colourful world
Human Eye

Main Parts of Eye

Defects of Eye

Cornea
Transparent spherical
membrane covering front
of the eye through which
light enters.
Iris
Coloured diaphragm
between the cornea and
the lens that controls size
of pupil.
Pupil

Myopia or Nearsightedness
• Eye cannot see distant objects
clearly
• Image of distant object forms
Infront of retina. Reasons:
(i) Excessive curvature of eye
lens.
(ii) Elongation of eyeball.

Concave Lens

A hole in the middle of the
iris that regulates the
amount of light entering
the eye.
Retina
Screen on which the image
is formed by the lens system
of human eye.
Eye Lens
Transparent crystalline lens
that provides finer
adjustment of focal length
required to focus objects.

Optics Nerve
Transfers signals from retina
to the brain.

Rods

Cones

Respond to the
intensity of light and
enable vision in dim
light.

Respond to colour
so that we perceive
objects as they are.

Power of Accommodation
• Ability of the eye lens to adjust its focal length.
• Relaxation of ciliary muscles lens becomes thin increase in focal
length.
• Contraction of ciliary muscles lens becomes thick focal length
decreases.
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Phenomena occurring in
Nature

Dispersion of light
• Splitting of light into its
component colours.
• While light disperses into its
seven-colour components In
the order VIBGYOR (Violet,
Indigo, Blue, Green, Yellow,
Orange, Red).
• Red light bends least, violet the
most.
• Rainbow appears due to
dispersion of sunlight by tiny
rain droplets.

Atmosphere refraction
• Refraction of light by the
earth's atmosphere.
• The twinkling of stars is due to
continuous atmospheric
refraction of starlight before it
reaches earth.

Scattering of light

Tyndall Effect
• When a beam of light strikes
fine particles in air, path of the
beam becomes visible.
• Very fine particles scatter
mainly blue light while particles
of larger size scatter light of
longer wavelengths.

Presbyopia

Hypermetropia or Farsightedness

• Eye suffers from myopia as
well as from hypermetropia.
• Due to gradual weakening of
ciliary muscles and
diminishing flexibility of eye
lens.

• Eye cannot see distant
objects clearly
• Image of object nearby forms
behind retina.
• Reasons:
(i) Focal length of eye lens Is
too long,
(ii) Eyeball becomes small.

Correction

Correction
Bi-focal Lens (concave+convex
lenses

Convex Lens

Calculation of focal length correcting lenses :

1

1
u

1
f

(i) For Mypopia : u =
= for point of myopic person.
(ii) For Hypermetropia : u = normal near point of eye (25
cm) = near point of hypermetropia eye.
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Revision Question Bank
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

11.
12.

13.
14.
15.

Why does the sky appear dark to astronauts?
What is the far point and near point of the human eye with normal vision?
What is colour-blindness? What kind of retinal cells are lacking in person suffering from this defect?
What is meant by 'persistence of vision'? We are able to see the movie picture in a cinema hall. How
does this happen?
Why are 'danger' signal lights red in colour?
Why does it take sometime to see objects in a dim room when you enter the room from bright sunlight
outside?
What is meant by dispersion of white light ? Name the various colours of spectrum of white light in
proper sequence.
How does atmospheric refraction affect at sunrise and sunset?
(a) What is myopia? State the two causes of myopia. With the help of labelled ray diagrams show
(i) the eye defect myopia (ii) correction of myopia using a lens.
(b) Why is the normal eye unable to focus on an object placed within 10 cm from the eye?
A person cannot see objects nearer than 75 cm from his eyes while a person with normal vision can see
objects upto 25 cm from his eyes. Find the nature, the focal length and the power of the correcting lens
used for the defective vision.
What is hypermetropia? Write two causes for development of this defect. Describe with a ray diagram
how this defect of vision can be corrected by using spectacles.
A person cannot see objects beyond 80 cm from his eye while a person with normal eyesight can see
object easily placed upto 160 cm from the eye. Find the nature, the focal length and the power of the
correcting lens.
The far point of a myopic person is 80 cm in front of the eye. What is the nature and power of the lens
required to correct the problem?
The near point of a hypermetropic eye is 1 m. What is the power of the lens required to correct this
defect? Assume that the near point of the normal eye is 25 cm.
Why does a person suffering from hypermetropia prefer to remove his spectacles while looking at
distant objects? Explain.
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MCQ’s [Practical Based Questions]
EXPERIMENT: “Study the properties of ethanoic acid (Acetic acid)“

1.

Rahul took dilute acetic acid in a test tube and added sodium hydrogencarbonate to it. He obtained brisk
effervescence of a colourless and odourless gas. He then passed the gas through lime water which
turned milky. Surprisingly the milkiness disappeared when excess of gas was passed through it. This is
due to the formation of
(a) CaCO3

2.

3.

[CBSE Board 2013-14]

(b) Ca(HCO3)2

(c) CH3COONa

A mixture of water and acetic acid

(d) Ca(OH)2
[CBSE Board 2013-14]

(a) can be separated by using separating funnel

(b) can be separated by using a centrifuge

(c) can be separated by filtration

(d) cannot be separated by any method.

Four students A, B, C and D were asked to study the reaction of acetic acid with sodium bicarbonate and
were asked to identify the gas evolved with the help of limewater. After observations, they arrived at the
following inferences and recorded them in the form of a table given below :
Appearance of lime water
Student

Initial appearance

After passing CO2 through it

A
Clear
B
Turns milky white
C
Turbid
D
Turns milky white
Which student has made the correct observation ?
(a) A
4.

(b) B

Turns milky white
Clear
Remains Turbid
Remains milky Turbid
[CBSE Board 2013-14]
(c) C

(d) D

Davnesh was asked to identify the test tubes containing acetic acid out of the four test tubes A, B, C and
D filled with different liquids. He smelled each of them and found :
(A) gave very sweet smell.

(B) gave lightly pungent smell.

(C) was odourless.

(D) gave a bad odour.

[CBSE Board 2012-13]

The test tube containing acetic acid is
(a) A
5.

6.

(b) B

(c) C

(d) D

Pure acetic acid is known as glacial acetic acid because
(a) it is transparent like glass.

(b) it freezes in winter.

(c) it is colourless.

(d) it is found in glaciers.

[CBSE Board 2012-13]

When the stopper of a bottle containing a colourless liquid was removed, the bottle gave out a smell like
that of vinegar. The liquid in the bottle could be
(a) hydrochloric acid

(b) sodium hydroxide solution

(c) acetic acid

(d) saturated sodium bicarbonate solution
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2 mL of acetic acid was added in drops to 5 mL of water and its was noticed that
(a) the acid formed a separate layer on the top of water.
(b) water formed a separate layer on top of the acid.
(c) a clear and homogeneous solution was formed.
(d) a pink and clear solution was formed.

8.

[CBSE Board 2008-09]

Ethanoic acid was added to sodium bicarbonate solution and the gas evolved was tested with a burning
splinter. The following from observations were reported. Which of them is correct ?
(a) The gas burns with a pop sound and the flame gets extinguished.
(b) The gas does not burn but the splinter burns with a pop sound.
(c) The flame extinguishes and the gas goes not burn.

9.

(d) The gas burns with a blue flame and the splinter burns brightly.

[CBSE Board 2008-09]

The odour of ethanoic acid resembles with

[CBSE Board 2008-09]

(a)tomato juice

(b) kerosene

(c) orange juice

(d) vinegar

10. 5 mL of dilute acetic acid were added to 5 mL of water and the mixture was shaken for one minute. It
was observed that

[CBSE Board 2008-09]

(a) the turbidity appeared in the test babe.

(b) the acid formed a separate layer at the bottom.

(c) water formed a separate layer at the bottom.

(d) a clean solution was formed.

Answers
1.

b

2.

d

3.

a

4.

b

5.

b

6.

c

7.

c

8.

c

9.

d

10.

d
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Previous Years Question Bank
Human Eye
1.

(a) Mention value for the following:
(i) Range of vision for normal eye

[CBSE Board, 2016-17]
(ii) Far point for normal eye

(iii) near point for normal eye

(b) Answer the following:
(i) Part of human eye which helps to change focal length of eye lens.
(ii) The part of humane eye where image of an object is formed.
(iii) The ability of eye lens to adjust its focal length.
2.

Draw a ray diagram to show refraction of light through a triangular glass prism and show on it angle of
incidence, angles of refraction and angle of deviation. Describe dispersion of white light by a prism and
list the spectrum colours.

[CBSE Board, 2016-17]

3.

What is presbyopia? State its cause.

[CBSE Board, 2016-17]

4.

(a) Name the part of eye that:

[CBSE Board, 2016-17]

(i) Controls the amount of light entering into eye
(ii) Regulates the size of the passage through which light enters
(b) Why are we not able to see immediately after we enter a dark hall from a lighted place?
5.

(a) Why do stars twinkle?

[CBSE Board, 2016-17]

(b) Why are the danger signal lights of red colour only?
6.

(a) Why does a person suffer from Myopia? How can it be corrected? Draw a well labelled diagram to
illustrate the corrected eye.

[CBSE Board, 2016-17]

(b) What is the function of the pupil and ciliary muscles of our eye?
(c) Why is a normal eye not able to see clearly the objects placed closer than 25cm?
7.

State how the image position changes in myopia and hypermetropia, as compare to a normal human
eye.

8.

[CBSE Board, 2016-17]

Explain Power of Accommodation. Explain in brief the near and the far point of an eye and give their
values.

9.

[CBSE Board, 2016-17]

Compare the refraction of light through a rectangular glass slab and a triangular glass prism.
Draw diagrams showing path of light ray in each case.

[CBSE Board, 2016-17]

10. State one main function each of iris pupil, and cornea.

[CBSE Board, 2016-17]

11. Draw a ray diagram showing refraction of light through a glass prism and mark the following:
(a) Incident ray

(b) Emergent ray

(c) Refracted ray

(d) Angle of incidence

(e) Angle of deviation

(f) Angle of emergence
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12. How can change of size of eye ball be one of the reason for:
(a) Myopic

[CBSE Board, 2016-17]

(b) hypermetropic eye?

Compare the size of eye ball with that of a normal eye in each case. How does this change of size affect
the position of image in each case?
13. State the type of image is formed on eye lens. Explain how image is transferred to brain.
[CBSE Board, 2016-17]
14. A person suffering from an eye-defect uses lenses of power – 1D to correct the defect. Name the defect
he is suffering from and the nature of lens to be used to correct it.

[CBSE Board, 2016-17]

15. Explain how retina sends images to the brain and how brain helps in producing a sense of vision.
[CBSE Board, 2016-17]
16. (a) in the figure given below mark the angle of prism, angle of deviation for red and violet colour and the
incident ray.

[CBSE Board, 2016-17]

(b) Explain how the components of white light can be recombined after a prism has separated them.
Explain with the help of figure.

17. (a) Why we cannot see for some time when we suddenly enter a dark room?

[CBSE Board, 2016-17]

(b) What is meant by near point of human eye? What is the near point of a normal eye?
(c) For which position of object, a convex lens behaves like a magnifying glass.
Draw the ray diagram for the same.
18. Why does the sun appear reddish early in the morning?

[CBSE Board, 2016-17]

Will this phenomenon be observed by an observer on the moon? Justify your answer with a reason.
19. (a) Write the function of each of the following parts of human eye:

[CBSE Board, 2016-17]

Cornea; iris; crystalline lens; ciliary muscles.
(b) Millions of people of the developing countries of world are suffering from corneal blindness. These
person 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 your neighbourhood in order to create awareness about
this fact. If you are asked to participate in this mission how would you contribute in this noble cause?
(i) State the objective of organising such campaigns.
Pioneer Education| SCO 320, Sector 40–D, Chandigarh +91-9815527721, 0172-4617721
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(ii) List two arguments which you should give to motivate the people to donate their eyes after death.
(iii) List two values which are developed in the persons who actively participate and contribute in such
programmes.
20. What is atmospheric refraction? Use this phenomenon to explain the following natural events.
(i) Twinkling of stars

[CBSE Board 2016, 17]

(ii) Advanced sun-rise and delayed sun-set. Draw diagrams to illustrate your answers. [2013–14]
21.

Describe an activity to show that the colours of white light split 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.

[CBSE Board 2015-16]

22. With the help of scattering of light, explain the reason for the difference in colours of the sun as it
appears during sunrise/sunset and noon.

[CBSE Board 2014-15]

23. Write the importance of ciliary muscles in the human eye. Name the defect of vision that arises due to
gradual weakening of the ciliary muscles in old age. What type of lenses are required by the persons
suffering from this defect to see the objects clearly ?
Akshay, sitting in the last row in his class, could not see clearly the words written on the blackboard.
When the teacher noticed it, he announced if any student sitting in the front row could volunteer to
exchange his seat with Akshay. Salman immediately agreed to exchange his seat with Akshay. He could
now see the words written on the blackboard clearly. The teacher thought it fit to send the message to
Akshay's parents advising them to get his eyesight checked.
In the context of the above event, answer the following questions :

[CBSE Board 2014-15]

(a) Which defect of vision is Akshay suffering from? Which type of lens is used to correct this defect?
(b) State the values displayed by the teacher and Salman.
(c) In your opinion, in what way can Akshay express his gratitude towards the teacher and Salman?
24. The ciliary muscle of a normal eye are in their

[CBSE Board 2014-15]

(a) most relaxed.
(b) most contracted state. Mention in brief how focal length and power of eye lens will change in two
cases. Give reason for the same.
25. With the help of ray diagram explain the formation of rainbow.

[CBSE Board 2014-15]

26. (a) Explain the term power of accommodation.

[CBSE Board 2014-15]

(b) A person finds that visibility of things is decreasing for him. Doctor diagnoses that he was suffering
from cataract. What happens in this defect of vision and how can it be corrected?
(c) List three eye defects.
27. Explain why the colour of the clear sky is blue.
Pioneer Education| SCO 320, Sector 40–D, Chandigarh +91-9815527721, 0172-4617721
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28. What is hypermetropia? State two causes of hypermetropia. With the help of ray diagrams, show:
(a) Hypermetropia in eye.

(b) Correction of hypermetropia.

[CBSE Board 2014-15]

29. What is Cataract and how it can be corrected? Distinguish it from Presbyopia. [CBSE Board 2014-15]
30. Draw a ray diagram showing the dispersion through a triangular glass prism when a narrow beam of
white light is incident on one of its refracting surfaces. Also indicate the order of the colours of the
spectrum obtained. Why does it take place?

[CBSE Board 2014-15]

31. (a) List the parts of the human eye that control the amount of light

[CBSE Board, 2013-14]

entering into it. Explain how they perform this function.
(b) Write the function of retina in human eye.
(c) Do you know that the corneal-impairment can be cured by replacing the defective cornea with the
cornea of the donated eye ?
How and why should we organise groups to motivate the community members to donate their eyes
after death ?
32. What is presbyopia? State cause.

[CBSE Board, 2013-14]

33. (i) Predict the colour of the sky in the absence of atmosphere. Give reason for your answer.
(ii) Explain why light 'stop' signals are of red colour?

[CBSE Board, 2013-14]

Also explain the refraction of light through a triangular glass prism using a labelled ray diagram. Hence
define the angle of deviation with the help of figure.
34. (a) Explain with the help of diagram the myopia defect and its correction.
(b)Define far point and near point of a normal eye.

[CBSE Board,2013-14]

35. State the function of :
(a) pupil

[CBSE Board, 2013-14]
(b) Optic nerve

36. (a)With help of ray diagram explain the phenomenon dispersion of white light by a glass prism.
(b) Name a natural phenomenon based on dispersion and draw a diagram to show how it occurs.
[CBSE Board, 2014,17]
37. A man who was trying to cross the road was old, ragged and grey haired. Like a child he came towards
the crossing with unsteady steps and stood waiting for the traffic to stop. Twice the signal at the
crossing slowest a red light but he did not move. At last a young boy came out of his group and stopped
beside him and asked. “ May I help you sir? It is red signal now, let us quickly cross the road.” Thank
you very much, son God bless you. My eyes cannot detect the red and green colour of traffic signal.”
Replied the aged man.

[CBSE Board, 2013-14]

They young boy held his aged hand in his young arm and together they crossed the road.
(i) Why the old man was not able to cross the road.
(ii) Name the disease he was suffering from?

(iii) What quality the young boy has?
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Chapter Test
Maximum Marks: 30
1.
2.
3.
4.
5.

6.
7.

8.

9.
10.
11.
12.

13.

Maximum Time: 1 hour

Why is a normal eye not able to see clearly the objects placed closer than 25 cm ?
[1]
What is meant by far point?
[1]
What happens to the image distance in the eye when we increase the distance of an object from the eye?
[1]
What is presbyopia?
[1]
The figure shows the refraction of light through an equilateral prism, incident at an angle of 300 . The
ray suffers a deviation of 370 . What are the angles marked as A, e and f respectively ?
[2]

What are rod shaped and cone shaped cells ? How do they help us in seeing colour?
[2]
What is dispersion of light? Name the :
[2]
(i) Component of white light that deviates the least and
(ii) the component that deviates the most while passing through a glass prism.
Give reasons for the following :
[2]
(i) The sun appears reddish at sunrise or sunset.
(ii) The sky appears dark instead of blue to an astronaut.
(a) What will be colour of the sky in the absence of atmosphere ?
[2]
(b) Why are the traffic light signals (or danger signals) of red colour?
Explain with the help of diagrams why the sun is visible us two minutes before the actual sun rise and
two minutes after the sunset.
[2]
Draw a labelled of human eye. What is power of accommodation of eye?
[3]
A persons needs a lens of power – 5.5 diopters for correcting his distance vision. For correcting his near
vision he needs a lens of power +1.5 diopter. What is the focal length of the lens required for correcting
(i) distant vision, and (ii) near vision?
[3]
(a) A person with a defective eyevision is unable to see the objects nearer than 1.5 m. he wants to read
books at a distance of 30 cm. Find the nature, focal length and power of the lens he needs in his
spectacles.
(b) The far point of a myopic person is 80 cm in front of the eyes. What is the nature and power of the
lens required to enable him to see very distant objects distinctly?
[5]
Answers
5. Angle of prism =
e = angle of emergence=670, angle f=1500
7. (i) Red (ii) violet
12. –18.18 cm
(ii) 66.67 cm
13. (a) (i) convex lens
(ii) f = 37.5 cm
(iii) P=2.67 D
(b) (i) concave lens
(ii) P= –1.25 D.
600,
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