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e Area and Perimeter of Plane e \olume and Surface Area of
Figures Cuboids

Mensuration

1. Find the area of a square, given its perimeter 1s 15.2 cm.
9. Find the perimeter of a 9.8 cm long rectangle, given its area is 53.9 cm?.
3. Find the total surface area of a cube, given its volume is 216 cm”.

Avre An are is a unit of measure for area equal to 100 square metres. The word, and the unit of measure, seems to have

been created Qy the French and derived from the Latin word ‘area’ with its current meaning. The are is seldom used today,

but its derivative form, the hectare is still a common umit of land measure in some countries.

Perimeter The word perimeter comes from the Greek word ‘per’ (around) + ‘metron’ (measure).

" Volume Volume is derived from the Latin word ‘volvere’, which means to turn or roll. The idea comes from the practice
of writing on scrolls that were then rolled into a cylinder

ﬁ;‘e'll have a 240 ¢cm x 150 cm rectangular Thanks for your help Rahul! Well, the arQ
soft board hung on the wall, on which we of the rectangular board is 36000 cm’ [By Jove! That was quick, Priyu]
can pin small charts. If the charts are of and the area of one chart is 4000 cm’.
size 80 cm x 50 cm, then how many would we That means, we can have nine such B —

@uire to cover the entire board? charts displayed on the board. ‘/

/

" Why don’t you answer
| that yourself?
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AREA AND PERIMETER OF
PLANE FIGURES

e Area
e Perimeter

Let us first recall the units of area and their
conversions.

1 km?®=1km X1 km = 1000 m X 1000 m = 1000000 m?
1 hectare = 1 hm X 1 hm = 100 m X 100 m = 10000 m?
lare=1ldcm X 1 dem = 10 m X 10 m = 100 m?
Im’=1mX1m=100cm X 100 cm = 10000 cm?
Im?=1mX1m= 1000 mm X 1000 mm

= 1000000 mm?
lem?>=1cmX1lcm=

10 mm X 10 mm = 100 mm?

~ Area and Perimeter of
"% - Squares and Rectangles

.

Formulae
> P=4/
(P = Perimeter of square, £ = length)
» P=20{+ b
(P = Perimeter of rectangle, £ = length, & = breadth)
» A=0 (A= Area of square, £ = length)
» A=/IXb

(A = Area of rectangle, ¢ = length, b = breadth)

Dlagnnal of a square = \/ 2 length®
(by Pythagoras’ thaorem)
= /3 length
» Diagonal of a rectangle = Jlength + breadth? £ «.
(by Pythagoras’ theorem)

v

Example 1: The area of a plot of land whose length
is 7x and breadth is 5x is given as 2835 m?. Find the
cost of erecting a fence along its boundary at the
rate of Rs 12.50 per metre.

@
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Area = length X breadth = 2835 m?
- 7x X 5x = 2835 m?>

2 2835
35

— x= Y8l m=9m

Thus, the length of the plot =7 X9 = 63 m and
breadth of the plot =5X9=45m
Perimeter = 2(length + breadth)

= 263 +45)m=2x108 =216 m
Cost of erecting fence along the boundary of the
plot = 216 m X Rs 12.50 = Rs 2700.00

b 2 = 81 m?

Example 2: The grass from a square lawn whose
diagonal measures 6.2 m is transplanted to a
rectangular lawn that is 4 m wide. What is the length
of the rectangular lawn?

Diagonal of a square = length \/2 = 6/2 m

=> length = T\/_ =6

=> Area of the square lawn = 6 X 6 = 36 m?
Area of rectangular lawn is also 36 m*

Width or breadth of the rectangular lawn = 4 m
As length X breadth = Area of rectangular lawn,

= length X 4 m = 36 m?
36

= length of the rectangular lawn = % m

=9m
Example 3: The area of a square field is 9 hectares.
A 3 m wide road is constructed along its boundary
inside the field.

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

(i) How much area remains free for cultivation? AB2 = AO? + OB? = AO? = AB? — OB?
(i) At Rs 18.50 per sq. m, how much did it cost (by Pythagoras’ theorem)

to construct the road? 2\ g

=S N2 =R 1S = = — A

: 2 4

' 4a*>-a* 3a° = a

=>le

no |
®)
ro |

’g’_‘i=£ 3 B
4002
d

~ » Altitude of an eqmlateral tnangle 3
300 m o pha iR (a-length of a side)

1
As area of equilateral AABC = = base X altitude
(i) Area of the field

S e R EIGE - 1 a
= 9 hectares = 90000 m? | | | | =3 x EJ?:
= length of the field = /90000 m = 300 m G | 2
Length of cultivable land » Area of equilateral triangle = -—J§
= 300m-3m —3m=294m e = length of a side)
Area free for cultivation = 294 m X 294 m '» The Hero’s formula, discovered by a Greek
= 86436 m? or 8.6436 hectares ~ mathematician, gives the area of a triangle with sides

~ a,b¢and semi-perimeter s as
| 'Areaofamangle Js(s—a) s—b)(s —¢) unit?

(i) Area of road constructed
= Area of the field — Area free for cultivation |
= 90000 m? — 86436 m* = 3564 m’ 29T
At Rs 18.50 per sq. m, cost of constructing % :
road = 3564 m" X Rs 18.50 = Rs 65934.00 Example 4: In rectangular farm ABCE, a tractor
has ploughed plot BCD, the dimensions of which
are given in Figure 32.1. Find the area that remains

to be ploughed.
A B
<&
&
= - & - C
10mD 240 m
Fig. 32.1
In right-angled ABCD,
hypotenuse BD = 260 m and base DC = 240 m
="' BC? =BD*-DC?
Yoo L = 2602 — 240”
In equilateral AABC wuh all 51des measuring = 67600 m? — 57600 m? = 10000 m*
4 units, = 100 'm
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1
Thus, area ploughed = 9 base X altitude

|
= — % 240 x 100 = 12000 m?

.
= 1.2 hectares
Now length of the farm = 240 + 10 = 250 m
Breadth of the farm = 100 m
(from altitude of triangle calculated above)
= Area of farm = 250 m X 100 m = 25000 m?
= 2.5 hectares
Thus, area to be ploughed = 2.5 — 1.2

= 1.3 hectares

Example 5: AD is the altitude of AABC, drawn
from A to side BC. Find the measure of AD, given
AB =8 cm, BC = 10 cm, and AC = 6 cm.

Area of triangle = \/5(5 —a)(s — b) (s — ¢) unit?
(Hero’s formula)
=> Area of AABC

= J12(12-10)(12 - 8)(12 - 6) cm?

10+8+6 24
(a55= = =12cm
2
= J12x2x4x6 =+/576 cm®
= Area of AABC = 24 cm?
But area of AABC
1
= E X base X altitude
1
=3 24cm2=§x10cm><AD
AD __24><2_48 e
Bids . m

Example 6: Find the area and altitude of an
equilateral triangle, correct upto 3 decimal places,
in which each side measures 12 cm.

&
a

Area of an equilateral triangle = o 3 unit’

When a = 12 cm, area of the equilateral triangle

2
= %\@=36J§ cm?’

J3 = 1.732 (from the chapter on powers asnd roots)

= Area of the equilateral triangle = 36 X 1.732
=62.352 cm’

a

—\3 units

2
When a = 12 cm, altitude of the equilateral triangle

V3

Altitude of an equilateral triangle =

= -'2-'-' X 12 = 6\[3_ CIm
= Altitude of the equilateral triangle = 6 X 1.732
=10.392 cm
TIry fh:s’

Find the area of a rrghf—anghad
triangle given its base measures _’;'f;
5 cmand its altitude is 6ecm.

Exercise 32.1

1. Find the area of a square whose perimeter is
27.6 cm.

2. Find the area of a 7.45 cm long rectangle whose
perimeter i1s 24.5 cm.

3. The area of a rectangle whose sides are in the
ratio 5 : 2 is given as 3.6 m?. Find the perimeter
of the rectangle.

@

4. The area of a park whose length 1s 5x and
breadth is 4x 1s given as 1280 m?. Find the cost
of erecting a fence along its boundary at the
rate of Rs 11.35 per metre.

5. Find the area of a square, given that its diagonal
measures 5 .,/2 cm.
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. Find the measure of the diagonal of a square,

whose area is given as 100 cm?, correct up to 2
decimal places.

. Find the area of a 14.4 cm long rectangle, given

that its diagonal measures 15 cm.
Find the measure of the diagonal of a 30 cm
long rectangle whose area is given as 480 cm”.

. The floor tiles from a square room whose

diagonal measures 12 J2 m are removed and
fitted in a rectangular room that is 8 m wide.
What is the length of the rectangular room?
The area of a square park is 25 ares. A gravel
path, 1.5 m wide, is laid along its boundary
inside the park. At Rs 6.50 per sq. m, how much
did it cost to lay the gravel path?

Three 2 m wide paths criss-cross each other, as
shown in Figure 32.2, in a rectangular field
whose area is 6 hectares. If the field is 500 m
long, find the area that remains free for
cultivation.

Fig. 32.2

At Rs 8.50 per sq. m, it costs Rs 2754 to lay
grass in a square lawn. At Rs 11.50 per metre,
find how much it would cost to erect a fence
along its boundary.

Find the area of a right-angled triangle, given
its base measures 14 cm and its altitude is 0.6
times its base.

Find the area of a right-isosceles triangle, given
that one of its equal sides measures 11 cm.
Find the area of an equilateral triangle, given
that one of its equal sides measures 6 cm.
(Take /3 = 1.73)

Find the altitude of an equilateral triangle, given
that one of its equal sides measures 5./3 cm.
Find the area of a scalene triangle, given the

_ measures of its three sides as 9 cm, 12 cm, 15 cm.
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18. The three sides of a scalene triangle measure

19.

20.

ol 1

22.

3 cm, 4 cm, and 5 cm. Find the altitude of the
triangle when the shortest side is its base.

In APQR (Figure 32.3), Q
PQ =8 cm and / g
PR = 10 cm. If altitude

RY on PQ measures 9 cm, % .
find the measure of § X
altitude QX on PR. Fig. 32.3

In AABC (Figure 32.4), C

AB =6 cm and AC = 9 cm. If /
altitude BX on AC measures 3.9

cm, find the measure of altitude X

CY on side AB. A g o
The base of a triangle is given  Fig, 32.4

as 7x while its altitude is given

as 5x. If the area of the

triangle is given as 2117.5 cm?, find its base and
altitude.

Find the area of trapezium ABCE (Figure 32.5),
given ABCD is a square and ADE 1s a right-
angled triangle.

A

D

- —————————

3 cm 6 cm

Fig. 32.5

o 6cm ©

E

93. Find the area of the shaded portion in

Figure 32.6.
5cm 15cm 5cm
£ - e =
& ] (&
1 NiE
E =
(]
] (Tp]
Ei\ /iE
(& ] Q
o) o)
= i — P P
5cm i5cm 5cm

Fig- 32-6
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24. Find the area of the shaded portion in
Figure 32.7.

25. The sides of a triangular lawn, covered with
grass, measure 28 m, 21 m, and 35 m. If all the
grass is transplanted to a square-shaped lawn,
find the length of the square lawn, correct up
to 2 decimal places.

A Area of a Parallelogram

In Figure 32.8, the area of parallelogram ABCD is
equal to the area of rectangle ABFE as both
parallelograms are on the same base and between
the same parallel lines.

Fig. 32.8

Area of rectangle ABFE = 7 x A
But 4 1s the altitude of parallelogram ABCD.
. Area of a parallelogram = length X altitude

A Area of a Rhombus

The diagonals AC and BD of rhombus ABCD,

shown in Figure 32.9, bisect each other and are
perpendicular to each other.

Fig. 32.9

Let the measure of AC = aand BD =%

g § " T P
"o B

= A0 =0C =

@

_ l(a\[b
Area of right AAOD = 2(2)(2)

As AAOD = AAOB = ACOB = ACOD

ab ab
=> Area of rhombus ABCD = 4 x E-?

_ product of its diagonals
2

*. Area of a rhombus =

A Area of a Trapezium

To find the area of trapezium ABCD in Figure 32.10,

we draw BF 1L DC.
B, il . B
' f
' |
I h :
' |
' |
D F
Fig. 32.10
Extend AB to E and draw DE 1 EB

BF = h = altitude of trapezium
= DE (distance between parallel lines)
Area of trapezium ABCD
= Area of AABD + Area of ABCD

= l xABxh+l X DC X.&

2 2

- %h(AB+DC)

Thus, area of a trapezium
- -é-(sumofparallclsides)x
(distance between them)
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Example 7: The base of a parallelogram is 8x while
its altitude is 4x. If the area of the parallelogram is

given to be 1152 cm?, find the measures of its base
and altitude.

Area of parallelogram = base X altitude

= 1152 cm? = 8x X 4x
= 1159 5= 49y*
1152
| AN i 2
=5 X 39 36 cm
et xr=6bcm

Thus, the base of the parallelogram = 8 X 6
= 48 cm and its altitude =4 X 6 = 24 cm

Example 8: Two adjacent sides in a parallelogram
measure 36 cm and 24 cm. If the distance between
the longer sides of the parallelogram measures
15 cm, find the distance between its shorter sides.

In parallelogram ABCD (Figure 32.11), when base
is 36 cm, altitude 1s 15 cm.

A B
b
i
Sclnl S S
¢| \\.\ q}"‘
e EEsem —>
D E C
Fig. 32.11

= Area of parallelogram = 36 X 15 = 540 cm®
When base = 24 cm,
= 24 X altitude = 540 cm®

= alutudc = Eﬂ = 22.9 ¢Im

24
Thus, the d1stance between the shorter sides of the
parallelogram is 22.5 cm.

Example 9: Find the area and perimeter of a
rhombus whose diagonals measure 10.4 cm
and 7.8 cm.

Product of its diagonals

2

10.4x7.8 2
) cm

= §_1_12_ = 40.56 cm?

2

Area of a rhombus
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In rhombus ABCD (Figure 32.12), given

AC = 7.8cm and BD = 10.4 cm
7.8 10.4
= AO= —2- = 3.9 cm and DO = —2-" =54cm

(as diagonals bisect each other in a rhombus)

Fig. 32.12

As the diagonals of a rhombus are perpendicular to
each other, in right-angled AAOD,
AD’ —A02+D02—'392+522
=15.21 + 27.04 cm®
= 42,25 cm*

= AD = /4295 cm = 6.5 cm

As all sides of a rhombus are equal, perimeter of
rhombus ABCD = 6.5 X 4 = 26 cm

Example 10: The measures of the parallel sides of
a trapezium whose area is 135 cm? are given as 3x
and 2x. If the distance between them is 9 cm, find
the measure of the parallel sides.

]

Area of a trapezium = 7 (sum of parallel sides)

2
X (distance between them)
9 2x + 3x
= 135 cm” = 5 X 9 cm
5¢ _ 135
= 9 = 9 cm
= hbx = 15X 2cm
15%2
= X = 5 =6cm

Thus, the measures of the parallel sides are 3 X 6

=18cmand 2 X6 =12 cm.

257
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Example 11: In trapezium ABCD shown in = /74.6496
Figure 32.13, find: = 8.64 cm?
(i) the area of ABEC 1
1) altitude BF (1) As area of ABEC = — base X altitude
2
(i) area of trapezium ABCD 1
= 5 X6 X altitude BF = 8.64 cm?
9cm
-a > B
A S AN = altitude BF = 18 X2 Corl o gBiom
b 4 S (i) Area of trapezium ABCD = o (sum of

i5cm

Fig. 32.13

(1) Given AB || DE
(parallel sides of trapezium ABCD)
and AD || BE (given 1n figure)
= ABED i1s a parallelogram
= AB=DE =9 cm
(opposite sides of a parallelogram)
— EC=DC-DE=15-9=6cm

Area of ABEC = /s(s — a)(s — b)(s - ¢)

a+b+c¢c 36+48+6 144
5= = = =7.2cm

7 2 2
=> Area of ABEC

= 7.2(7.2 - 3.6)(7.2 - 4.8)(7.2 - 6)

= J7.2x3.6x2.4 x 1.2

parallel sides) X (distance between parallel sides)

1
=5 (9 +15)x2.88 cm?

. 21X 6E
PN,

= 34.56 cm?>

| Try H'ns’

Find the area of a paraﬂelogram
_given its base measures 10 cm and its
altitude measures 5 cm.

Exercise 32.2

I. Find the area of a parallelogram, given its base
measures 21 cm and its altitude measures 9 cm.

2. Find the area of a parallelogram in which one
of the longer sides measures 14.5 cm and the
distance between them is 6.8 cm.

3. The base and altitude of a parallelogram are
in the ratio 135 : 5. _IF the area of the
parallelogram is given as 3185 cm?, find the
measures of its base and altitude.

4. The longer side and the distance between the

longer sides in a parallelogram are in the ratio

11: 7. If the area of the parallelogram is given

@

as 693 cm?, find the measure of one of the
longer sides and the distance between them.

5. In parallelogram ABCD (Figure 32.14), the

altitude on side AD measures 10 cm. Find the
measure of altitude AE on side DC.

.f
~

;_, 12 cm \“n B
|
|' /f
| ©
C

Fig. 32.14
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. Two adjacent sides in a parallelogram measure

14 cm and 21 cm. If the distance between the
longer sides of the parallelogram measures
9 cm, find the distance between its shorter sides.

. Two adjacent sides of a parallelogram measure

15 cm and 20 cm while the diagonal opposite
their common vertex measures 25 cm. Find the
area of the parallelogram.

. Two adjacent sides of a parallelogram measure

24 cm and 45 cm while the diagonal opposite
their common vertex measures 51 cm. Find the
area of the parallelogram.

Two adjacent sides of a parallelogram measure
39 cm and 52 cm while the diagonal opposite
their common vertex measures 65 cm. Find the
area of the parallelogram.

Find the area of rhombus ABCD, given
AB = 10 cm, BC = 10 cm, and diagonal

AC = 12 cm.

Find the area of a rhombus whose diagonals
measure 10.5 cm and 12.4 cm.

The diagonals of a rhombus whose area is 375
cm? are in the ratio 5 : 6. Find the measure of
the diagonals.

Find the area and perimeter of a rhombus
whose diagonals measure 18 cm and 24 cm.
Find the area and perimeter of a rhombus
whose diagonals measure 28 cm and 96 cm.
The parallel sides of a trapezium measure
8 cm and 12 cm. If the distance between the
parallel sides is 6 cm, find the area of the
trapezium.

The mid-points D and E of the equal sides AB
and AC of isosceles AABC are joined. If side
BC measures 9 cm and the distance between
line segments DE and BC is 4 cm, find the area
of trapezium DECB.

The parallel sides of a trapezium whose area 1S
99 cm? are in the ratio 4 : 7. If the distance
between them is 9 cm, find the measures of the
parallel sides.

Find the area of trapezium ABCD, shown in
Figure 32.15, given ZDAB and ZABC are right

angles.
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_f“";’f =5
_,r--f'_,,..a--'
e a
Fig. 32.15

19. In trapezium ABCD (Figure 32.16), find

(i) the area of ABEC
(ii) the measure of altitude BF
(ili) the area of trapezium ABCD

20 cm

A = > B
S
l‘.n& : \C‘Q,
2 1
| \
|
¥ A E—F —~c
50 cm
Fig. 32.16

20. The parallel sides of a trapezium, whose area

2

R

is 162 cm?, are given as x + 2 and x — 2. If the
distance between them is 9 cm, find the
measures of the parallel sides.

Find the area of the following closed figures.

(1) 7 cm 7 cm () - 5 cm

15cm
15 cm

20 cm

(if)

Find the area of right trapezium ABCD shown
in Figure 32.17, given AEFD is a rhombus.

10 cm
e A

S R
A :
Ve .

Y
D X - >
ey, 12 cm C
Fig 32.17
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23. Find the area of the shaded portion in the right
trapezium shown in Figure 32.18.

22 cm

Fig. 32.18

24. Find the area of the shaded portion in
Figure 32.19, given that ABCD 1is a
parallelogram and EFGH is a right trapezium.

- ) i o B

;

D =

- ey S 5

F G

6cm  3cm 5cm

Fig. 32.19

25. An equilateral AABC with each side measuring
9/3 cm is reflected about its side AC to form

its image AB C. Find the measure of the
diagonal BB, in rhombus AB CD.

A Circles

Let us recapitulate some terms associated with

circles.

Circle

A circle ts a plane figure bounded by a curved line, every point
of which is equidistant from a fixed point.

Centre

The fixed pownt from whach every point on a circle is equidistant
is known as the centre of the circle.

Radius

The fixed distance of every point on a circle from its centre is
known as the radius of the circle.

@

Circumference
The length of the curved line traced by a point moving at a

fixed distance from its centre is called the circumference of

the circle. The circumference is the length of the
boundary of a circle.

Arc

An arc is a part of the circumference of a circle that lies
between any two points on the circle. Two points A and B
that lie on a circle divide its circumference into a
major arc and a minor arc.

Angle Subtended by an Arc

When the end points of an arc are joined with the
centre, the two radii intersect to form acentral angle
that 1s subtended by the arc.
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Chord
A chord is a straight line segment with its end points on the
boundary of a circle.

Chord

Segment

The interior region of a circle that lies between a chord and
an arc is known as a segment. A chord divides the interior
region of a circle into a minor segment and a
major segment.

Minor
segment

Maijor
segment

Diameter

The diameter of a circle is a chord that passes through its
centre. It is the longest chord in a circle and an axis

about which a circle is symmetrical. The length of

the diameter of a circle is twice the length of 1ts
radius.

Semicircle

which is known as a semicircle. The diameter also divides
the interior region of a circle into two equal
semicircular regions.

The diameter divides a circle into two equal arcs, each of

Downloaded from https:// www.studiestoday.com

Sector

The interior of a circle between any two radu is known as a
sector. Two radii divide the interior region of a circle
into a minor sector and a major sector.

Minor

V G
nr
sector

Quadrant

The minor sector between two radii that are perpendicular to
each other is known as a quadrant. Given a radius, a circle
can have only 4 quadrants.

h Quadrant

Tangent

A straight line with only one point on a circle 18
known as its tangent. If line AB is a tangent at point
C, then radius OC is perpendicular to AB.

A
«— Tangent

O C

Concentric circles

Two or more circles having the same centre are known as
©)
4
Ring

The region between two concentric circles of different radit 15
known as a ring.

concentric circles.

@
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b — i 2 g i - .. ey
Circumference of acircle =2nr >
by 3 ST : . ¢ -< fi{_ 4 ~:_ L -}.s.. : ._".‘___ ¥ 5 5 b

- y

i { where ris the radius, and unless |

mentioned otl'lcrwist: |8 = 2;—)

» Circumference of a circle = ntd _
(where d is the diameter)
» Area of a circle = m* '
» Area of aring = ms* — mf
(where 7, is the greater radius)
= i -5)

Example 12: Find the area of a circle, given that
its circumference 1s 206.8 cm.

Given circumference = 271 = 206.8 cm

= 2x%x:v=206.8cm

 206.8x7 1447.6
S’ elihsy 44

Area of a circle = 1t/
Area of a circle with 32.9 cm radius = &t X 32.9
X 32.9 cm?

= 32.9 cm

= %3 X 32.9 % 32.9 cm?

=922 x 4.7 X 32.9 = 3401.86 cm?

Example 13: Find the circumference of a circle,
given that its area is 4658.5 cm?.

Given area = 7 = 4658.5 cm?

= % ? = 4658.5 cm?

4658.5x 7
= ki 2
22 CII
= r = \/1482.25 cm
— r = 38.5 cm

Circumference of a circle = 27tr
Circumference of a circle with 38.5 cm radius
= 2X7TX38.5cm
- 2x20% 38

7
= 242 cm

@

Example 14: The diameter of a heavy roller is
0.98 m. How far will it move in 50 complete
revolutions?

A wheel covers a distance equal to its circumference
In one complete revolution.

Circumference of the roller = T X 0.98 m

22x0.98 ..21-56
= - = - = 3.08 m

In 50 complete revolutions, the roller will cover 50
times its circumference = 3.08 X 50 = 154 m

Example 15: A circular race track is 18.2 m wide.

If the radius of the inner boundary of the track is
455 m, find:

(1) the perimeter of the outer boundary of the
track.

(1) the cost of paving the track at Rs 5 per
sq. m.

(1) Given radius of smaller concentric circle
=455 m
Given distance between concentric circles
=18.2m
= radius of bigger concentric circle

=455+ 182=4732m

Circumference of outer boundary of race
track = 27y

22
-“—2)(7 X 473.2 m

~20820.8
BTl

(1) Area of ring = n(s* - »’) , where r, is the greater
radius, and 7, is the smaller radius

=2974.4 m

22
=8 (473.22 — 455%) m?

22
== 16893.24 m?

= 53093.04 m?
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At Rs 5 per sq. m, paving 53093.04 m* would
cost 53093.04 X Rs 5 = Rs 265465.20.

Example 16: A 42 cm long windshield wiper covers
a quadrant as it sweeps across the glass. If the outer
35 cm of the wiper is fitted with srubber, find the
area of glass wiped clean by the wiper in one sweep.

The area wiped clean is a part of a ring made by
two circles as shown in Figure 32.20.

Greater radius
rn =42 cm
Smaller radius
1o = 42— 30 = 7 cm

Area of ring = (rl2 -r:)cm2
22
= —?—(422 ST
22 o
g X 1715 cm
= 5390 cm®

As the wiper covers a quadrant, the area of which s

area cleaned by the wiper is also one-fourth the area
of the ring.

one-fourth the area of the circle (as

530041 &
4 cm

= 1347.5 cm®

Thus, area of glass cleaned by wiper =

Try this!
Find the area of a circle. given
that its radius measures 21 cm.

Exercise 32.3

1. Find the circumference of a circle, given that
its radius measures:
(1) 7 cm (i) 3.5 cm
(i11) 8.4 cm (iv) 7.35 cm
9. Find the circumference of a circle, given that
its diameter measures:

(1) 21 cm (i1) 4.2 cm
(111) 9.1 cm (iv) 10.85 cm
3. Find the area of a circle, given that its radius
measures:
@) 3.0 em (i1) 28 cm
(i11) 4.9 cm (iv) 0.63 m
4. Find the area of a circle, given that its diameter
measures:
(i) 14 cm (i1) 21 cm
(1) 3.5 cm (iv) 2.8 m
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5. Find the length of a semicircle, given:
(i) its radius measures 3.6 cm.
(i) its diameter measures 31.5 cm.

6. Find the area of the semicircular region, given:
@) its radius measures 25.2 cm.
(ii) its diameter measures 60.2 cm.

7. Find the area of a quadrant in a circle, given:
(i) its radius measures 40.6 cm.
(i) its diameter measures 44.8 cm.

8. Find the radius of a circle, given:

(i) its diameter 1s 10.5 cm.

i) its circumference 1s 35.2 cm.

) its area is 186.34 cm”.

(iv) its semicircle is 39.6 cm.

e

(1

(v) its semicircular region is 481.25 cm”.

(vi) the area of its quadrant 1s 9.625 cm®,

@



10.

1518

12

153

14.

15,

16.
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18.
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Find the area of a circle, given that its
circumference 1s 66 cm.

Find the area of a circle, given that its
circumference 1s 299.2 cm.

Find the circumference of a circle, given that
its area 1s 55.44 cm?*.

Find the circumference of a circle, given that
its area is 2847.46 cm?.

The radius of a wheel is 39.9 cm. How much
distance will the wheel cover in 25 complete
revolutions?

How many times will a 89.6 cm wide cycle wheel
revolve 1n covering a distance of 42.24 m?

If a bicycle wheel covers 51.92 m in 20
revolutions, find its radius.

It a child covers 5.06 m on pedalling 5 times on
his tricycle, find the diameter of the tricycle’s
front wheel.

A circular garden has a 2.1 m wide bed of
flowers along its boundary on the inside
encircling a grass lawn (Figure 32.21). If the
total area of the garden is 260.26 m?, find the
area of the grass lawn.

Fig. 32.21

A 1.75 m path runs along the inside of the
boundary of a circular park. If the maximum
length between any two points in the park is
84 m, find how much it would cost to pave the
path at Rs 20 per m?.

A circular railway track runs through an
amusement park. If the distance between the
tracks is 1.4 m and the radius of the inner track
1s 175 m, find:

@

20.

21

22

25

24

25:

(1) the perimeter of the inner track.

(1) the perimeter of the outer track.

(1) the area between the two tracks.

(iv) the cost of laying stone chips in the area
between the tracks at Rs 6.75 per m®.

A wire 1s bent to form a 90 cm long rectangle

whose breadth measures 64 cm. The same wire

is straightened and then bent to form a circle.

Find the area of the circle so formed.

A wire is bent to form a square enclosing an

area of 30.25 cm? The same wire is

straightened and then bent to form a circle. Find

the area of the circle so formed.

The area of the circle enclosed by a wire loop is

18634 cm®. The wire loop is cut and then shaped

nto a square. Find the length of the square so

formed.

A truck’s 70 cm long windshield wiper’s tip

covers an arc that equals one-third the

circumference of the circle. If the outer

36 cm of the wiper is fitted with rubber, find

the area of glass cleaned by the wiper in one

sweep.

A baseball field is shaped like a quadrant with a

radius of 56 m (Figure 32.22). A 7 m wide viewing

area 1s to be cleared outside the field along the

quadrant’s arc. At Rs 12.50 per sq.m , what would

be the total cost of clearing the viewing area?

Fig. 32.22

Find the area of the shaded portions in the
following figures.
All given measurements are in centimetres.
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