16 Area of Circle,
' Sector and Segment

CIRCLE The set of points which are at a constant distance of
7 units from a fixed point O is called a circle with centre O
and radius = r units. The circle is denoted by C(O, ).

In other words, a circle is the locus of a point which
moves in such a way that its distance from a fixed point O remains constant
at 7 units.

The fixed point O is called the centre and the constant distance r units
is called its radius.
CIRCUMFERENCE The perimeter (or length of boundary) of a circle is called
its circumference.

RADIUS A line segment joining the centre of a circle and a B

point on the circle is called a radius of the circle.
Plural of radius is radii. In the given figure,
OA, OB, OC are three radii of the circle. C
CHORD A line segment joining any two points on a circle

A
R
is called a chord of the circle. s
In the given figure, PQ, RSand AOB are three chords A B
of a circle with centre O. —

DIAMETER A chord of a circle passing through its centre is
called a diameter of the circle.

)

Diameter is the longest chord of a circle. In the above figure, AOBis a
diameter.

Diameter = 2 x radius.
SECANT A line which intersects a circle at two points
is called a secant of the circle.

In the given figure, line / is a secant of the circle %
with centre O.
ARC A continuous piece of a circle is called an arc of

the circle.
In the given figure, ABis an arc of a circle, with centre N
O, denoted by AB. The remaining part of the circle, {/ . \\|
— o /
shown by the dotted lines, represents BA. AUB
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CENTRAL ANGLE An angle subtended by an arc at the centre of a circle is
called its central angle.

In the given figure of a circle with centre O, /// \\\
- o I o) \
central angle of AB = ZAOB =0°. LA /i
If 6° < 180° then AB is called the minor arc and A‘B
BA is called the major arc.
D
SEMICIRCLE A diameter divides a circle into two
equal arcs. Each of these two arcs is called a A B
semicircle.
In the given figure of a circle with centre O, ACB s

PN -
and BDA are semicircles.

An arc whose length is less than the arc of a semicircle is called a minor arc.
An arc whose length is more than the arc of a semicircle is called a major arc.

SEGMENT A segment of a circle is the region bounded

by anarc and a chord, including the arc and the chord. oy
segment

The segment containing the minor arc is called a
minor segment, while the segment containing the
major arc is the major segment.

The centre of the circle lies in the major segment.

SECTOR OF A CIRCLE The region enclosed by an arc of
a circle and its two bounding radii is called a sector
of the circle.

In the given figure, OACBO is a sector of the
circle with centre O.

If arc ABis a minor arc then OACBO is called the
minor sector of the circle.

The remaining part of the circle is called the major sector of the circle.

QUADRANT One-fourth of a circular disc is called a quadrant. The central
angle of a quadrant is 90°.

FORMULAE ON AREA OF CIRCLE, SECTOR AND SEGMENT
1. For a circle of radius r, we have
(i) Circumference = 2mr (ii) Area = mr>.
2. For a semicircle of radius r, we have

(i) Perimeter = (mr + 2r) (ii) Area= %nrz.

3. For a ring having outer radius = R and inner radius =r,

we have
Area of the ring = T(R* — 7). /N
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4. Let an arc ACB make an angle 0° at the centre of a circle of radius r. Then,

we have D
. . 2mro
(i) Length of minor arc ACB= 260
29 N
Length of major arc BDA =| 2ntr — .
& : ( 360 ) A B
o

(ii) Area of minor sector OACBO = 360 (% % radius X arc length) .

2
Area of major sector OADBO = (TU’Z - 7;6(?)

2
(iii) Area of minor segment ACBA = (7:6(? - %rz sinej-

Area of major segment BDAB = [nr” — (area of minor segment)].
(iv) Perimeter of sector OACBO = (2r + Mj
5. For Rotation of the Hands of a Clock:
(i) Angle described by minute hand in 60 minutes = 360°.
(ii) Angle described by hour hand in 12 hours = 360°.

6. For Rotating Wheels:
(i) Distance moved by a wheel in 1 rotation = its cicumference.

distance moved in 1 minute

(i) Number of rotations in 1 minute = -
circumference

7. Touching Circles:
(i) When two circles touch internally [see fig. (i)], then
distance between their centres = difference of their radii.
(ii) When two circles touch externally [see fig. (ii)], then
distance between their centres = sum of their radii.

P a

0} (ii)



EXAMPLE 1

SOLUTION

EXAMPLE 2

SOLUTION

EXAMPLE 3

SOLUTION
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SOLVED EXAMPLES

Find the circumference and area of a circle of diameter 28 cm.

Diameter =28 cm = radiusr =14 cm.

circumference of the circle = 27tr

= (ZX?xM)cm = 88cm.

Area of the circle = r* = (27—2 x 14 x 14)cm2

=616 cm®.
Find the area of a circle whose circumference is 66 cm.
Let the radius of the circle be r cm.

Then, its circumference = (2nr) cm.

2nr = 66 = 2x%xr=66

:>r=(66xlj=£~
44 2

area of the circle = tr’cm? = (22 % X 2;) cm?

= x
7

= 346.5 cm’.
A steel wire, when bent in the form of a square, encloses an area of

121 ecm?®. The same wire is bent in the form of a circle. Find the area of
the circle.

Area of the square =121 cm?.
Side of the square = +/121 cm =11 cm.
Perimeter of the square =4 x 11 cm = 44 cm.
length of the wire = 44 cm.
circumference of the circle = length of the wire = 44 cm.

Let the radius of the circle be r cm.
Then, 2nr =44 = 2x%xr=44 = r=7.

area of the circle = nr?

=(%x7x7)cm2 =154 cm?.
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EXAMPLE 4

SOLUTION

EXAMPLE 5

SOLUTION

EXAMPLE 6

SOLUTION
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A wire is looped in the form of a circle of radius 28 cm. It is rebent
into a square form. Determine the length of the side of the square.

Length of the wire = circumference of the circle
:(2><27—2><28] cm =176 cm.
perimeter of the square = length of the wire =176 cm.
Hence, the side of the square = (%) cm = 44 cm.

A circular park, 42 m in diameter, has a path 3.5 m wide running
round it on the outside. Find the cost of gravelling the path at
% 20 per m®.

Radjius of the circular park = 21 m.

Radjius of the outer circle =21 m+ 3.5 m =24.5 m.

Area of the path = 1t x [(24.5)* —(21)*] m®

=22 (245 + 21)(24.5 — 21) m?

_ (% % 455 % 3.5) m? =500.5 m”.

cost of gravelling the path =¥ (500.5 x 20) = ¥ 10010.

A road which is 7 m wide surrounds a circular park whose
circumference is 352 m. Find the area of the road.

Let the radius of the park be r m.

Then, its circumference = 2ty m.

2nr = 352 = 2><%><r=352

= r=352><l=56.
44

Thus, inner radius =56 m,

outer radius = (56 +7) m = 63 m.

Area of the road = ©[(63)* - (56)*] m”

- % x (63 +56)(63 — 56) m?

= (%x119x7j m? = 2618 m>.



EXAMPLE 7

SOLUTION

EXAMPLE 8

SOLUTION

EXAMPLE 9

SOLUTION
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A racetrack is in the form of a ring whose inner and outer
circumferences are 437 m and 503 m respectively. Find the width
of the track and also its area.

Letr m and R m be the radii of inner and outer boundaries.
Then, 2nr = 437 and 2nR =503

rzﬂandR =@-
2n 2n v

Width of the track =(R —r) m

(503 437)

=l ——-———|m

2n 2w

:ix(503—437)m
27

:(lxlx66Jm:10.5m.
2 22

Area of the track = t(R* =7*) m* = (R +r)(R —7) m’

= n(@+ﬂ)xlo5 m?
2t 2w

[ (R-r)=10.5]
= [(n X %) X 10.5} m® = (470 x %) m?*

=(235 x 21) m* = 4935 m*.

If the perimeter of a semicircular protractor is 36 cm, find its
diameter.

Let the radius of the protractor be r cm.
Then, perimeter = (nr + 2r) cm = (% + 2)r cm

(22 ] 36
=|—+2|rcm=—rcm.
7 7

%r:% = r:(36xlj:7.
7 36

Hence, diameter = 2r cm = 14 cm.
A bicycle wheel makes 5000 revolutions in moving 11 km. Find the
diameter of the wheel.
Distance covered by the wheel in 1 revolution

_ (11 % 1000 x 100

j cm = 220 cm.
5000
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EXAMPLE 10

SOLUTION

EXAMPLE 11

SOLUTION

EXAMPLE 12
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the circumference of the wheel = 220 cm.

Let the diameter of the wheel be d cm.
Then, td =220 = %xd:ZZO = d:220x%:70.

Hence, the diameter of the wheel is 70 cm.

The diameter of each wheel of a bus is 140 cm. How many revolutions
per minute must a wheel make in order to move at a speed of 66 km
per hour?
Distance covered by a wheel in 1 minute

- (W) cm = 110000 cm.

Circumference of a wheel = (2 X % X 70) cm = 440 cm.

110000
440

Number of revolutions in 1 min = ( j = 250.

Two circles touch externally. The sum of their areas is 130T sq cm
and the distance between their centres is 14 cm. Find the radii of
the circles.

Since the given circles touch externally, we have
sum of their radii = distance between their centres = 14 cm.
Let the radii of the given circles be x cm and (14 — x) cm.
Sum of their areas = [nx? + (14 — x)*] cm?.
nx® + (14 — x)* =130n

x> +(14 - x)* =130
2x* —28x+ 66 =0 e
x*—14x+33=0

(x=11)(x-3)=0

x—11=0 or x-3=0

x=11 or x= 3.

Now,x=11 = (14-x)=(14-11) = 3.
And,x=3 = (14-x)=(14-3)=11.

Hence, the radii of the given circles are 11 cm and 3 cm.

L AR A

Two circles touch internally. The sum of their areas is (116m) cm” and
the distance between their centres is 6 cm. Find the radii of the circles.
[CBSE 2017]



SOLUTION

EXAMPLE 13

SOLUTION

EXAMPLE 14

SOLUTION
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The circles touch internally.

difference of their radii

= distance between their centres = 6 cm.
Let the radii of given circles be r cm and (r + 6) cm.
Sum of their areas = [nr? + n(r + 6)*°] cm? = n[r? + (r + 6)*] cm?.
n[r® +(r +6)’]=116n
r*+(r+6)?> =116
2r*+12r - 80=0
P’ +6r-—40=0
(r+10)r—4)=0
r+10=0 or r—4=0

r=4 [neglectingr = —10, as radius cannot be negative]

L AR A

the radii of the given circles are 4 cm and 10 cm.

Find the area of a right-angled triangle, if the radius of its circum-
circle is 7.5 cm and the altitude drawn to the hypotenuse is 6 cm long.

Let AABC be right-angled at B. A
Hypotenuse AC

= diameter of its circumcircle

=(2x7.5) cm =15 cm.
Let BD1 AC.Then, BD = 6 cm.

<
A

ar(AABC) = GAC X BDJ = (% x15 % 6) cm?® = 45 cm?.

In the given figure, OABC is a rhombus whose A

three vertices A, B, C lie on a circle of radius
10 cm and centre O. Find the area of the “y
rhombus. [Take /3 =1.732.]

C
Clearly, OA = OB = OC =10 cm. Let OB and AC intersect at P.

Since the diagonals of a rhombus bisect each other at right
angles, we have OP =5 cm and ZOPC = 90°.

Now, AC = 2CP and

CP =,/OC*~0OP? cm = ,/(10)*~5% cm
=75 cm =5/3 em.
=(2%54/3) cm =104/3 cm
=(10x1.732) cm =17.32 cm.
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ar(rhombus OABC) = [% x OB x AC)

:(%x 10x 17.32) cm?

=86.6 cm”.

EXAMPLE 15  In a circle of radius 21 cm, an arc subtends an angle of 60° at the
centre. Find (i) the length of the arc, (ii) the area of the sector, (iii) the
area of the minor segment, and (iv) the area of the major segment.
[Given, N3 =1.72.]

SOLUTION  Let ACB be the given arc subtending an angle of 60° at the
centre. Then, r =21 cm and 0 = 60°.

(i) Length of the arc ACB = 2nr9 D
360
=(2>< g>< 21 x ﬂjcm
7 360 m
=22 cm. AR_B
nr’0 c

(ii) Area of the sector OACBO =
360
:(gx 21 x 21 x ﬂjcm2
7 360

=231 cm’.
(iii) Area of the minor segment ACBA
= (area of the sector OACB) — (area of the A OAB)

= (231—%7251'11 ej cm2={231— @ x21 %21 xsin 60°ﬂcm2
:(231 —%x 21 x 21 x ‘fj cm?

:(231 . % x 447 x 1.72) cm?

=(231 -189.63) cm® =41.37 cm?.
(iv) Area of the major segment BDAB

= (area of the circle) — (area of the minor segment)
= {(272 x 21 x 21) - 41.37} cm?

=(1386 —41.37) cm* =1344.63 cm®.



EXAMPLE 16

SOLUTION

EXAMPLE 17

SOLUTION
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A chord of a circle of radius 14 cm makes a right angle at the centre.
Find the areas of the minor and the major segments of the circle.

Let AB be the chord of a circle of centre O and radius = 14 cm
such that ZAOB = 90°.

e,
area of the sector OACBO = 360 cm

= (gx14x14x2) cm?
7 360

=154 cm?. D

Area of AOAB = % r?sin 0

:(%x14><14><sin 900) cm? ﬁ
=98 cm”. AN B
Area of the minor segment ACBA ©
= (area of the sector OACBO) — (area of the A OAB)
= (154 - 98) cm” =56 cm”.
Area of the major segment BDAB

= (area of the circle) — (area of the minor segment)

= [(272x14x14)—56} cm® = (616 —56) cm? =560 cm?.

The perimeter of a sector of a circle of radius 14 cm is 68 cm. Find the
area of the sector.

Let O be the centre of a circle of radius 14 c¢m.

Let OACBO be the sector whose perimeter is

68 cm. A
N

Then, OA + OB + arc ACB = 68 cm AR_B
= 14 cm+ 14 cm + arc ACB = 68 cm
= arc ACB = (68 —28) cm = 40 cm.

ar(sector OACBO) = (% x radius x arc lengthj
1 2
= (§x14><40) cm

=280 cm?.
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EXAMPLE 18

SOLUTION

EXAMPLE 19

SOLUTION

EXAMPLE 20

SOLUTION
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The minute hand of a clock is 12 cm long. Find the area of the face of
the clock described by the minute hand in 35 minutes.

Angle described by the minute hand in 60 minutes = 360°.

Angle described by the minute hand in 35 minutes
= (@x 35] = 210°.
60
6=210°andr =12 cm.
Area swept by the minute hand in 35 minutes

2
_[®r® :(gxllezxﬁjcmzz%élcmz.
360 7 360

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 an hour?

Distance covered by wheel in 1 minute
B (66 x 1000 x 100

j cm = 110000 cm.
60

Circumference of a wheel = 2nR = (2 X % X 40] cm

1760
=——cm

Number of revolutions made by a wheel in 1 minute

= (110000 X L] cm.
1760

Number of revolutions made by a wheel in 10 minutes

= (110000 X 7 X 10] = 4375.
1760

A car has two wipers which do not overlap. Each wiper has a blade of
length 21 cm, sweeping through an angle of 120°. Find the total area
cleaned at each sweep of the blades.

Clearly, each wiper sweeps a sector of a circle of radius 21 cm,
making an angle of 120° at the centre of the circle.

So, the required area swept by two wipers

2
_[ox ™9 =(2x§x21x21x@jcm2
7 360

360
=924 cm?.



EXAMPLE 21

SOLUTION

EXAMPLE 22

SOLUTION

EXAMPLE 23
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To warn ships for underwater rocks, a lighthouse spreads a red-
coloured light over a sector of angle72° to a distance of 15 km. Find
the area of the sea over which the ships are warned. [Use © = 3.14.]

Required area = area of the sector in which, r =15 km

and 6 =72°
2
_[Tr) (3.14x15x15x£) km?
360 360
_ ( 314 x 45) 1413,
100
=141.3 km?.

An umbrella has 8 ribs which are equally spaced (as shown in the
figure). Assuming the umbrella to be a flat circle of radius 42 cm,
find the area between the two consecutive ribs of the umbrella.

Since the ribs are equally spaced, so the angle made by two

consecutive ribs at the centre = ?j =45°,

Area between two consecutive ribs

= area of a sector of a circle withr = 42 cm and 6 = 45°
= [ﬂxgxéﬁxéﬁJ cm?

360 7
=693 cm?.

A round table cover has six equal designs, as shown in the figure. If
the radius of the cover is 28 cm, find the cost of making the designs at
the rate of T 0.35 per cm?. [Use /3 =1.7.] [CBSE 2009]




690 Secondary School Mathematics for Class 10

SOLUTION Let O be the centre of the table cover and let it be divided into
six equal designs, each being a segment. Let one of these

segments be ACBA. Clearly, ZAOB = ( 320) 60°.

ar(segment ACBA) = ar(sector OACBO) — ar(equilateral AOAB)
nr’e \/7 )

360

X 28 X 28 X ﬂ)— V3 2828 | |em?
360 4
[ a=0A =28 cm]
(—1232 AN 28)

1232 1666] 2
cm

_ (6160 —4998) .
15
1162,
=—0am'.
15

ar(all the six segments) = (% x 6Jcm2 2324 .

Cost of designs =% (Ziﬁ

EXAMPLE 24 A broach is made with silver wire in the form of a

circlewith diameter 35 mm. The wire is also used Qg%
in making 5 diameters which divide the circle into
ten equal sectors, as shown in the figure.
Find (i) the total length of the silver wire
required,
(ii) the area of each sector of the broach.

X 35) 3162.68.
100

SOLUTION (i) Total length of the wire required
= (circumference of given circle)

+ (length of five diameters)

(ZXiﬁx%J mm+ (5 35) mm = (110+ 175) m

=285 mm = 28.5 cm.

(ii) The given circle has been divided into 10 equal sectors.
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1 . .
Area of each sector = i x area of the given circle

—X—X—X— | mm
10 7 2

= % mm? = 96.25 mm?.

=(1 22 35 35) 2

EXAMPLE 25 A horse is tied to a peg at one corner of a square-shaped grass field of
side 15 m by means of a 5-m-long rope (as shown in the figure).

Find (i) the area of that part of the field in which the horse can graze,

(ii) the increase in the grazing area if the rope were 10 m long
instead of 5 m. [Use m = 3.14.]

15m
5m \
b
5m
SOLUTION (i) Clearly, the required area is the area of a quadrant of a

circle of radius 5 m.

. required area= %x nr’= (i x 314x5° j m?*=19.625m”.

(ii) Let the length of the rope be 10 m. Then,
1

area grazed = i X R* = (Z x 314 %107 J m’=78.50 m”.
Increase in grazing area = (78.50 — 19.625) m*
= 58.875 m”.

AREAS OF COMBINATIONS OF PLANE FIGURES
SOLVED EXAMPLES

EXAMPLE 1 In the given figure, ABCD is a square of D Y
side 10 cm and semicircles are drawn I
with each side of the square as diameter.
Find the area of the shaded region. I v
[Use m=314]
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SOLUTION

EXAMPLE 2

SOLUTION
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Let us mark the unshaded regions as I, II, Il and IV as shown
in the given figure.

Let these regions meet at a common point O. Then,
(area of I) + (area of III)
= ar(sq ABCD) — {ar(semicircle AOD)
+ ar(semicircle BOC)}

= {(10x10)—(;x 314 x5° +%>< 3.14><52j} cm’

=(100-78.5) cm® = 21.5 cm”.
Similarly, (area of II) + (area of IV) = 21.5 cm”.
Area of shaded region = ar(sq ABCD) —ar(l + II + III + IV)
={(10x10) = (2% 21.5)} cm?
= (100 - 43) cm® =57 cm?.
In the given figure, two circular flower beds have been shown on two
sides of a square lawn ABCD of side AB = 42 m. If the centre of each
circular flower bed is the point of intersection O of the diagonals of

the square lawn, find
(i) the sum of the areas of the lawn and the flower beds,

(ii) the sum of the areas of two flower beds. [CBSE 2015]
A D
AN 7/
N e
N 4
AN Ve
AN 7/
E X0 F
7/ AN
7/ AN
T N
7/ AN
7/ N\
B c

Area of the square lawn ABCD = (42 x 42) m”.
Let OA = OB =r metres. Then, ZAOB = 90°.
OA* +0OB* = AB* = 1* +1* = (42)*
= 2r* =1764 = r* = 882.

(i) Sum of the areas of the lawn and the flower beds

= ar(sector OAEBO) + ar(sector OCFDO)

+ ar(AOAD) + ar(AOBC)
22 90 22 90

= (—x882x—)m2 +(—><882><—) m?
7 360 7 360

N G
+| =XrXr |m"+| =Xrxr |m
2 2
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=2 (22 « 882 % 20 )+1r m?
7 360) 2
= 2(693 + % x 882jm2 =2(693 + 441) m>

=2268m?>.

Hence, the sum of the areas of the lawn and the two
flower beds is 2268 m?>.

(ii) Sum of the areas of the two flower beds
=2{ar(sector OAEBO) —ar(AOAB)}

=2 ( x 882 x %0 )—172 m?
7 360) 2
= 2(693 —%x 882) m? =2(693 -441) m®

=504 m”>.
EXAMPLE 3 In the given figure, ABCD is a quadrant of a circle of radius 28 cm

and a semicircle AECA is drawn with AC as diameter. Find the area
of the shaded region. [CBSE 2007, 08, 12, "14]

L]
B C

SOLUTION  Since ABCD is a quadrant of a circle, we have ZABC =90°.
AC? = AB* + BC* =[(28)* +(28)*] cm?
= (784 +784) cm® =1568 cm”
= AC =+/1568 cm =282 cm.
radius of the semicircle = %AC =14+/2 cm.

Area of the shaded region
= ar(AABC) + ar(semicircle ACEA) — ar(quadrant BCDA)

:{(;x28><28j+{;><272><(14\/§)2}
{7 x 28 x 28 x 39600HCm2

=(392+ 616 —616) cm?* = 392 cm?.
Hence, the area of the shaded region is 392 cm?.
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EXAMPLE 4

SOLUTION

EXAMPLE 5

SOLUTION
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Find the area of the shaded region in the given
figure, where a circular arc of radius 6 cm has
been drawn with vertex O of an equilateral
triangle OAB of side 12 cm as centre.

[Take /3 =1.73 and n = 314

Since AOAB is equilateral, we have ZAOB = 60°. A Tzem

Required area

B

= {(area of equilateral AOAB) + (area of circle withr = 6 cm)}

— (area of sector of a circle with 7 = 6 cm and 6 = 60°)

= ﬁlele +(nx6x6)—(nx6x6xﬂ) cm?
4 360

={(1.73x 36) + 361 — 67} cm? = {(1.73 x 36) +(30m)} cm?

= {(173)( 36J+ [30 xmj} cm? = (71557 +ﬂj cm?
100 100 25 5

1557 +2355) _, 3912
s )T T s

cm? =156.48 cm?.

Hence, the area of the shaded region is 156.48 cm?.

In the given figure, AB and CD are the diameters of a circle with

centre O, perpendicular to each other. OA is the diameter of the

smaller circle. IfOB =7 cm, find the area of the shaded region.
[CBSE 2010, '13]

Clearly, the diameter of the larger circle is 14 cm and the
diameter of the smaller circle is 7 cm.

So, the radius of the larger circle is 7 cm and that of the smaller
circle is 3.5 cm.

Area of the shaded region

= {(area of smaller circle) + (area of larger semicircle)}
— (area of ACBD)
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:an(Z)z}+{;xnx7x7}—{;xCDxOB}
(BB

= (§+77 —49] cm? =(38.5+28) cm® = 66.5 cm”.

Cl’l’l2

Hence, the area of the shaded region is 66.5 cm?.

EXAMPLE 6  Calculate the area of the designed region in the given figure, common
between two quadrants of circles of radius 7 cm each.

A D
=

‘n
(2t

W
(@]

SOLUTION Area of the designed region
= 2[ar(quadrant ABCE) — ar(AABC)]

=2[1nx(7)2—1x7 ><7} cm’
4 2

= 2|_(l x 22 49) - (QJT cm’
1\1"7 2 )]
= Z(Z—QJ cm? = (2x§) cm? =28 cm?.
2 2 2
Hence, the area of the designed region is 28 cm”.

EXAMPLE7  In a circular table cover of radius 42 cm, a design is formed, leaving
an equilateral triangle ABC in the middle, as shown in the figure.
Find the area of the design. [Use /3 =173.] [CBSE 2013C]

SOLUTION Let O be the centre of the circle. Join BO and CO.



696

EXAMPLE 8

SOLUTION
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Now, ZBAC =60°= ZBOC =2(«£BAC) =120°.

Draw OD_L BC.Then, ZBOD = ZCOD = 60°.

From right ABDO, we have A
op _ cos 6O°:1 = oD
OB 42 cm

1
= OD:(42><—)cm:2l cm, <]
2 ﬂm
BD . J3  BD 43 B c
and — =sin 60°=— = =
OB 2 42 cm 2

_1L
2

/

O

= BD :[42x ‘fJ cm =214/3 cm.

BC =2x BD =(2x 214/3) cm =(42+/3) cm.
Area of the designed region
= (area of the circle with r = 42 cm)
— (area of equilateral AABC witha = 42~/3 cm)

:[Ttrz_\/g{ﬂj:{(zzx 42 x 42)—[1'73X(42\/§)2)} cm?
4 7 4

:{5544—[1'1 3 1764 3)} cm? = (5544 — 2288.79) cm?

=3255.21 cm®.
Hence, the required area is 3255.21 cm?.

In the given figure, ABC is a right-angled triangle, right-angled at
A, in which AB =6 cm, BC =10 cm and 1 is the incentre of AABC.

Find the area of the shaded region. [Take n = 3.14.] [CBSE 2009]
A
&
©
B 10 cm C

From right ABAC, we have
AC? =BC? -AB* ={(10)* -6} cm’
=(100 - 36) cm” = 64 cm?
= AC=+64 cm =8cm.

ar(AABC) :(%x basex height) = (%x ABx AC)
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=(%>< 6x 8) cm? =24 cm?.

Let the radius of the incircle be r. Then,
ar(AABC) = ar(AIAB) + ar(AIBC) + (AICA)

= 24 cm? Z(%XABXT’)-I—(%X BCXTJ+(%XCAX7’)

= %r(AB +BC+CA) = %r(6 cm +10 cm + 8 cm) =(12 cm)r

= r=2cm.

N

B C

. area of the shaded region
= ar(AABC) — (area of incircle with » =2 cm)
=(24—nr*) cm® =(24 - 314x 2x 2) cm”
=(24-12.56) cm® =11.44 cm”.
Hence, the required area is 11.44 cm?.

EXAMPLE9  Inan equilateral triangle of side12 cm, a circle is inscribed touching
its sides. Find the area of the portion of the triangle not included in
the circle. [Take N3 =1.73 and n = 314]

soLuTioN  Let ABC be an equilateral triangle of side 12 cm.
Let AD 1 BC.Then, D is the midpoint of BC.
BD =DC =6 cmand AB =12 cm.

AD =,/AB* - BD? by Pythagoras’ theorem]

. .
= (12~ 67 cm=,[(144 - 36) cm )\
=+/108 cm = 6+/3 cm.
Let O be the centre of the inscribed circle. ‘ .
Then, O is the centroid of AABC. 5 5 c

AO:OD:Z:landOD:%AD:%x 63 cm =2+/3 cm.

r=0D =23 cm.
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EXAMPLE 10

SOLUTION

EXAMPLE 11
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Required area = area of the shaded region
= ar(AABC) — (area of the incircle)

= H‘f x12 ><12) —{314x (2\/5)2}} cm?

=[36+/3 — (314 x12)] cm?

=(36x1.73 — 37.68) cm?

=(62.28 — 37.68) cm?® = 24.6 cm®.
Hence, the required area is 24.6 cm®.

The area of an equilateral triangle is
100+/3 cm?. Taking each vertex as

centre, a circle is described with radius ﬁ
equal to half the length of the side of the
triangle, as shown in the figure. Find Ay \

the area of that part of the triangle
which is not included in the circles.
[Take © = 3.14 and /3 =1.732.]

Let each side of the triangle be a2 cm. Then,

area of the triangle = (\/faz) cm’.

%az =100v3 = a* =400 = a=20.
Thus, the length of each side of AABC is 20 cm.
radius of each circle = 10 cm.
Required area
= (area of AABC) — 3(area of a sector withr =10 cm, 6 = 60°)

= (100J§— 3% 3.14 x10 x 10 x %) cm?

={(100 x 1.732) — 157} cm?* =(173.2 — 157) cm® =16.2 cm?.
Hence, the area of the required part is 16.2 cm”.

In the given figure, ABCD is a A
trapezium with ABIICD and
ZBCD = 60°. If BFEC is a sector
of a circle with centre C and
AB=BC =7 cm and DE =4 cm,
then find the area of the shaded
region.[Usen = 2% and~/3 =1.73]

[CBSE 2010]

=
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SOLUTION Draw BL LCD.
Clearly, CE=CB =7 cm.
And,CD =CE+DE=7cm+4 cm =11 cm.
From right ACLB, we have
BL _ V3 __ BL 43

in 60°=Y" = =X
2 7cm 2
= BL= 743 cm = 7173 cam = 12.11 cm =6.05 cm.
2 2
Required shaded area

= ar(trapezium ABCD) — ar(sector BCEFB)

2
:{1X(AB+CD)XBL} O herer =CB=7 cm
2 360

= {1(7 +11)x 6.05} —{gx7x7x ﬂ} cm’
2 7 360

=(54.45 —25.66) cm* =28.79 cm”.
Hence, the area of the shaded region is 28.79 cm?.

EXAMPLE 12 In the given figure, ABCD is a trapezium in which ABIIDC,
AB =18 cm, DC = 32 cm and the distance between AB and DC is
14 cm. If arcs of equal radii 7 co have been drawn with centres A, B, C
and D then find the area of the shaded region. [CBSE 2015, 17]

A B

D c
SOLUTION ar(trap. ABCD) = % (sum of parallel sides)

x (distance between them)

_ {%(18+ 32)x 14} cm? = 350 cm?.

Sum of the areas of the 4 sectors
= area of a circle of radius 7 cm
:(%x%ﬁ} cm? =154 cm®.

Area of the shaded region = (350 —~154) cm” =196 cm®.

Hence, the area of the shaded region is 196 cm?.
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EXAMPLE 13

SOLUTION

EXAMPLE 14

SOLUTION
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Find the area of the shaded region in the figure, given below.
[Take ® = 3.14.] [CBSE 2015]
A B

3cm

-« —»|

<3 cm -3 crn—»|

14 cm

3cm

D C
j= 14 cm >|
We have
ar(sq ABCD) = (14 x14) cm® =196 cm”.
Let the radius of each semicircle be a cm.
Then, (a+2a+a) ={14-(3+ 3)} cm = 8 cm.
4a=8=a=2.
So, the radius of each semicircle = 2 cm.

Area of 4 semicircles = (4 X % x 314 %2 x 2) cm? = 2512 em?.

Length of each side of the smaller square
=2acm=(2x2) cm =4 cm.

Area of smaller square = (4 x 4) cm”® =16 cm®.

Area of unshaded region = (2512 +16) cm” = 4112 cm?

Area of shaded region = (196 — 41.12) cm” = 154.88 cm”

Hence, the required area is 154.88 cm?.

Three horses are tethered with7-metre-long ropes at the three corners

of a triangular field having sides 20 m, 34 m and 42 m. Find the

area of the plot which can be grazed by the horses. Also, find the area

of the plot which remains ungrazed. [CBSE 2009]

Let LA =67, 4B=6, and ZC =0. .

Area which can be grazed by the horses
=sum of the areas of three sectors

with central angles 6,°,6,and 6, ,
and each withr =7 m
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nr’e,  nr’e,  wr’e,
= + +

m?, wherer =7 m
360 360 360

(e +0,+6,)m? = [T X180} .
360

[+ 6 +6,+6, =ZA+ 2B+ £C =180°]
_[gx7 X7 x 1jm2 =77 m’.
7 2

Sides of the plotarea=20m,b =34 m,c =42 m.
s=%(a+b+c)=48m,(s—a)=28m,(s—b)=14mand

(s—c)=6m.
area of the whole plot = area of AABC
= \/s(s —a)(s —b)(s — ¢) sq units
=/48x28x14x 6 m* = 336m>.
Area ungrazed = (336 -77) m” = 259 m”.

EXAMPLE 15  The inside perimeter of a running track, as shown in the figure, is
340 m. The length of each straight portion is 60 m, and the curved
portions are semicircles. If the track is fe——60m—»

7 m wide, find the area of the track.
Also, find the outer perimeter of the :)
track. [CBSE 2008C] 7m

SoLUTION  Length of inner curved portion = (340 — 2 x 60) m = 220 m.
the length of each inner curved part = 110 m.

Let the radius of each inner curved part be r.

Then, nr =110 m = %xr:llOm

= rz(llOXlJm:?)Sm.
22

inner radius = 35 m, outer radius = (35 +7) m = 42 m.
area of the track

= (area of 2 rectangles, each 60 m x 7 m)
+ (area of the circular ring with R =42 m,r = 35 m)

[ (2% 60x7) + % X {(42)? - (35)2}} m?

{g + 22 (42 + 35) 42— 35)}
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=(840 + 1694) m* = 2534 m*.
Length of the outer boundary of the track
:[Zx 6O+2><27—2>< 42)m:384m.

Hence, the outer perimeter of the track is 384 m.

EXAMPLE 16 In the given figure, AABC is a
right-angled triangle with /B =90°, A
AB =48 cmand BC =14 cm. With AC as ‘
diameter a semicircle is drawn and with
BC as radius, a quadrant of a circle is
drawn. Find the area of the shaded region.

[Use m=22/] [CBSE 2009C] B /

D

SOLUTION In right AABC, we have
AC? = AB* + BC* =[(48)* + (14)*] cm?
=(2304 +196) cm? = 2500 cm?

= AC =+2500 cm =50 cm = Rz%cm:ZScm.

Area of the shaded region
=ar(AABC) + (area of semicircle on AC)
—ar(quadrant BCD)

:(lx 14 x 48)+l1t>< 25x 25—ln>< BC?
2 2 4

=|—336+l>< g>< 625—1>< g>< 14><14—| cm?
| 2" 7 47 |

= ( 336 + 687£ —154] cm? =(182 +982.14) cm?

=1164.14 cm?.
Hence, the area of the shaded region is 1164.14 cm?.

EXAMPLE 17 Find the area of the shaded region of the figure given below.
[CBSE 2011]

B

7m D\ 3.5m 7m 7m
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SOLUTION Area of the shaded region
= ar(ABCDEA) + ar(FGHF) + ar(HIDCJFH)
= ar(semicircle ABC) — ar(semicircle AED)

+ ar(semicircle FGH) — ar(semicircle HID)
— ar(semicircle FJC)

{1 21 21} {1 7 7} {1 7 7}
=4 —=TX —X—1p —9 =X =X —> + 9 =X —X —
2 4 4 2 2 2 2 2 2
{1 35 35} {1 7 7} )
+ 4 —TX—X—p —< —AX —X—7 |IN
2 4 4 2 2 2
(22 441) (1 22 35 35] (22 49) 2
—X— |+ X— | m
7 32 2 7 44 7 8

(11x63) (55x35) 77 (693 1925 77) )

= + ——m ———|m

16 16 4 16 16 4
693 +1925-308) , 1155 ,

= 16 m- = m

Hence, the required area is 144.38 m”.

EXAMPLE 18 In the given figure, AABC is
right angled at A. Semicircles are
drawn on AB, AC and BC as
diameters. It is given that AB = 3 cm
and AC =4 cm. Find the area of the
shaded region. [CBSE 2017]

soLUTION  From right ABAC, we get
BC =JAB® + AC* =\/3* +4* em

9+16 cm =+/25 cm =5 cm.
Area of the shaded region

=144.38 m”.

={ar(AABC) + ar(semicircle APB) + ar(semicircle AQC )}

— ar(semicircle BAC)

= [le}><4j+(1nx§x§j+(1nx2x2)—[lnx§x§j cm?
2 2 2 2 2 2 2 2
_l6+1in (9+4—§) cm® =(6 + 0) cm? = 6 cm”.
2 \4 4

Hence, the area of the shaded region is 6 cm”.
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EXAMPLE 19  In the given figure, two concentric circles with centre O, have radii
21 cmand 42 cm. If ZAOB = 60° find the area of the shaded region.
[CBSE 2014]

f)

L

SOLUTION ar(region ACDB) = ar(sector AOB) — ar(sector COD)
= {[sz42x42><6())—(22x21x21x60)} cm’
7 360 7 360
=(924-231) cm?* = 693 cm?.
ar(circular ring) = {(272 X 42 X 42) - (27—2 x 21 X 21)} cm?

= (5544 —1386) cm” = 4158 cm®.
Required area = ar(circular ring) — ar(region ACDB)
= (4158 — 693) cm”* = 3465 cm”.
Hence, the area of the shaded region is 3465 cm®.

EXAMPLE 20  In the given figure, AABC is right-angled at A with AB = 6 cm and
AC =8 cm. A circle with centre O has been inscribed inside the
triangle. Find the value of r, the radius of the inscribed circle.

c

8 cm

A 6 cm B

SOLUTION  BC = JAB? + AC? = /6* + 82
=+/36+64 =+/100 =10 cm.

Let O be the centre of the inscribed circle and r be its radius.
Join OA, OB and OC.
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ar (AOAC) + ar (AOAB) + ar (A BOC) = ar (A ABC)

= (lx8xr]+(lx6xrj+(lx10xr)=l><6><8.
2 2 2 2

= (Ar+3r+5r) =24 = 12r=24 = r=2cm.

Hence, r =2 cm.

EXERCISE 16A

22 .
Usern = > unless stated otherwise.

1. The circumference of a circle is 39.6 cm. Find its area.

2. The area of a circle is 98.56 cm?. Find its circumference.

3. The circumference of a circle exceeds its diameter by 45 cm. Find the

10.

11.

circumference of the circle.

. A copper wire when bent in the form of a square encloses an area of

484 cm?. The same wire is now bent in the form of a circle. Find the area
enclosed by the circle.

. A wire when bent in the form of an equilateral triangle encloses an area

of 121+/3 ecm?. The same wire is bent to form a circle. Find the area
enclosed by the circle.

. The length of a chain used as the boundary of a semicircular park is

108 m. Find the area of the park.

. The sum of the radii of two circles is 7 cm, and the difference of their

circumferences is 8 cm. Find the circumferences of the circles.

. Find the area of a ring whose outer and inner radii are respectively

23 cm and 12 c¢m.

(i) A path of 8 m width runs around the outside of a circular park
whose radius is 17 m. Find the area of the path.

(ii) A parkis of the shape of a circle of diameter 7 m. It is surrounded
by a path of width of 0.7 m. Find the expenditure of cementing the
path, if its cost is ¥ 110 per sq m. [CBSE 2017]

A racetrack is in the form of a ring whose inner circumference is 352 m
and outer circumference is 396 m. Find the width and the area of
the track.

A sector is cut from a circle of radius 21 cm. The angle of the sector is
150°. Find the length of the arc and the area of the sector.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.
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A chord PQ of a circle of radius 10 cm subtends an angle of 60° at the
centre of the circle. Find the area of major and minor segments of
the circle. [CBSE 2017]

The length of an arc of a circle, subtending an angle of 54° at the centre
is 16.5 cm. Calculate the radius, circumference and area of the circle.
The radius of a circle with centre O is 7 cm. Two radii OA and OB are
drawn at right angles to each other. Find the areas of minor and major
segments.

Find the lengths of the arcs cut off from a circle of radius 12 cm by a
chord 12 c¢cm long. Also, find the area of the minor segment.

[Take 7t = 314 and /3 =1.73.]

A chord 10 cm long is drawn in a circle whose radius is 52 cm. Find the
areas of both the segments. [Take © = 3.14.]

Find the area of both the segments of a circle of radius 42 cm with

central angle 120°. [Given, sin 120° = ? and /3 =1.73]

A chord of a circle of radius 30 cm makes an angle of 60° at the centre of
the circle. Find the areas of the minor and major segments. [Take
n=314and V3 =1.732.]

In a circle of radius 10.5 cm, the minor arc is one-fifth of the major arc.
Find the area of the sector corresponding to the major arc.

The short and long hands of a clock are 4 cm and 6 cm long respectively.
Find the sum of distances travelled by their tips in 2 days.
[Take m = 3.14]

Find the area of a quadrant of a circle whose circumference is 88 cm.

A rope by which a cow is tethered is increased from 16 m to 23 m. How
much additional ground does it have now to graze?

A horse is placed for grazing inside a rectangular field 70 m by 52 m.
Itis tethered to one corner by a rope 21 m long. On how much area can it
graze? How much area is left ungrazed?

A horse is tethered to one corner of a field which is in the shape of an
equilateral triangle of side 12 m. If the length of the rope is 7 m, find the
area of the field which the horse cannot graze. Take +/3 = 1.732. Write
the answer correct to 2 places of decimal.

Four cows are tethered at the four corners of a square field of side 50 m
such that each can graze the maximum unshared area. What area will
be left ungrazed? [Take © = 3.14]
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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In the given figure, OPQR is a rhombus, three of R
whose vertices lie on a circle with centre O. If the /
area of the rhombus is 32+/3 cm?, find the radius @ \
of the circle. X

The side of a square is 10 cm. Find (i) the area of the inscribed circle, and
(ii) the area of the circumscribed circle. [Take © = 3.14.]

If a square is inscribed in a circle, find the ratio of the areas of the circle
and the square.

The area of a circle inscribed in an equilateral triangle is 154 cm?.
Find the perimeter of the triangle. [Take +/3 =1.73]

The radius of the wheel of a vehicle is 42 cm. How many revolutions
will it complete in a 19.8-km-long journey?

The wheels of the locomotive of a train are 2.1 m in radius. They make
75 revolutions in one minute. Find the speed of the train in km per hour.

The wheels of a car make 2500 revolutions in covering a distance of
4.95 km. Find the diameter of a wheel.

Aoy is cycling in such a way that the wheels of his bicycle are making
140 revolutions per minute. If the diameter of a wheel is 60 cm, calculate
the speed (in km/hr) at which the boy is cycling.

The wheel of a motorcycle is of radius 35 cm. How many revolutions
per minute must the wheel make so as to keep a speed of 66 km /hr?

The diameters of the front and rear wheels of a tractor are 80 cm and 2 m
respectively. Find the number of revolutions that a rear wheel makes to
cover the distance which the front wheel covers in 800 revolutions.

Four equal circles are described about the four
corners of a square so that each touches two of
the others, as shown in the figure. Find the area
of the shaded region, if each side of the square
measures 14 cm. [CBSE 2007]

Four equal circles, each of radius 5 cm,
touch each other, as shown in the figure.
Find the area included between them.
[Take m = 3.14.]

Four equal circles, each of radius 4 units, touch each other. Show that

the area between them is (gaz j sq units.
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39.

40.

41.

42.

43.

44.
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Three equal circles, each of radius 6 cm,

touch one another as shown in the figure. AN

Find the area enclosed between them.

[Take mt = 3.14 and /3 =1.732]

If three circles of radius a each, are drawn such that each touches the

. . 4
other two, prove that the area included between them is equal to Z—Saz.

[Take V3 =1.73 and & = 314]

In the given figure, ABCD is a trapezium of area 24.5 cm®. If AD Il BC,
ZDAB=90°, AD =10 cm, BC = 4 cm and ABE is quadrant of a circle

then find the area of the shaded region. [CBSE 2014]
D E A
c B
ABCD is a field in the shape of a trapezium, p A
ADIIBC, ZABC =90° and ZADC =60°. \60° 90°

Four sectors are formed with centres A, B, C
and D, as shown in the figure. The radius of

each sector is 14 m. Find the following:
8 (o
(i) total area of the four sectors, c B

(ii) area of the remaining portion, given that AD =55 m, BC =45m
and AB = 30 m. [CBSE 2013C]

Find the area of the shaded region in the given
figure, where a circular arc of radius 6 cm has
been drawn with vertex of an equilateral
triangle of side 12 cm as centre and a sector
of circle of radius 6 cm with centre B is
made. [Use~/3 =1.73 and &t = 3.14.]

[CBSE 2014] A B
In the given figure, ABCD is a rectangle with A B
AB=80 cm and BC =70 cm, LAED = 90° E

and DE=42 cm. A semicircle is drawn,
taking BC as diameter. Find the area of the
shaded region. [CBSE 2014]
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46.
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52.
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In the given figure, from a rectangular region
ABCD with AB = 20 cm, a right triangle AED e

with AE =9 cm and DE =12 ¢m, is cut off.

On the other end, taking BC as diameter, >
a semicircle is added on outside the
region. Find the area of the shaded region.
[Use = 3.14.] [CBSE 2014]

In the given figure, O is the centre of the
circle with AC=24 e¢m, AB=7cm and
ZBOD = 90°.Find the area of shaded region.
[Usen = 3.14.] [CBSE 2012, "17]

In the given figure, a circle is inscribed in an
equilateral triangle ABC of side 12 cm. Find the
radius of inscribed circle and the area of the
shaded region. [Use+/3 =1.73and nt = 3.14.]
[CBSE 2014]

On a circular table cover of radius 42 cm, a
design is formed by a girl leaving an equilateral
triangle ABC in the middle, as shown in the
figure. Find the covered area of the design.

ey
BYEREE C

[Use+/3 =1.73and = % ] [CBSE 2013C] Rttt

The perimeter of the quadrant of a circle is 25 cm. Find its area.

[CBSE 2012]
A chord of a circle of radius 10 cm subtends a right angle at the centre.
Find the area of the minor segment. [Use n = 3.14.] [CBSE 2012]

The radius of a circular garden is 100 m. There is a road 10 m wide,
running all around it. Find the area of the road and the cost of levelling
it at ¥ 20 per m”.[Use &t = 3.14] [CBSE 2011]

The area of an equilateral triangle is 49+/3 cm®. Taking each angular
point as centre, circles are drawn with radius equal to half the length of
the side of the triangle. Find the area of the triangle not included in the
circles. [Take v/3 =1.73] [CBSE 2009]
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55.
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57.

58.
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A child draws the figure of an aeroplane as A B
shown. Here, the wings ABCD and FGHI are |
parallelograms, the tail DEF is an isosceles D I \c
triangle, the cockpit CKI is a semicircle and Eel L P K
CDFlI is a square. In the given figure, BP L CD, Q
HQLFI and ELLDF. If CD=8cm, Vo
BP = HQ =4 cm and DE =EF =5 cm, find the £ J

area of the whole figure. [Take © = 3.14]

A circular disc of radius 6 cm is divided into three sectors with central
angles 90°,120° and 150°. What part of the whole circle is the sector with
central angle 150°? Also, calculate the ratio of the areas of the three sectors.

A round table cover has six equal designs
as shown in the given figure. If the radius
of the cover is 35 cm then find the total
area of the design. [Use +/3 =1.732 and
n=23.14] [CBSE 2009, '14]

In the given figure, PQ = 24cm, PR =7 cm

and O is the centre of the circle. Find the

area of the shaded region. [Taker = 3.14]
[CBSE 2009]

In the given figure, AABC is right-angled at A. Find the area of the

shaded region if AB=6 cm, BC =10 cm and O is the centre of the

incircle of AABC. [Take it = 3.14] [CBSE 2009]
A

C B

In the given figure, AABC is right-angled
at A.Semicircles are drawn on AB, AC and
BC as diameters. It is given that AB = 3cm
and AC =4 cm. Find the area of the
shaded region. [CBSE 2017]
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PQRS is a diameter of a circle of radius
6 cm. The lengths PQ, QR and RS are
equal. Semicircles are drawn with PQ and
QS as diameters, as shown in the given
figure. If PS=12 cm, find the perimeter
and area of the shaded region.

[Take m = 3.14.]

gment 711

The inside perimeter of a running track shown in the figure is 400 m.

The length of each of the straight portions is
90 m, and the ends are semicircles. If the
track is 14 m wide everywhere, find the
area of the track. Also, find the length of the
outer boundary of the track.

In the given figure, ABCD is a rectangle of
dimensions 21 cm x 14 cm. A semicircle is
drawn with BC as diameter. Find the area
and the perimeter of the shaded region in
the figure. [CBSE 2017]

In the given figure, two concentric circles

with centre O have radii 21 cm and 42 cm.

If ZAOB = 60°, find the area of the shaded
. 22

region. [Use mt = 7~] [CBSE 2017]

Three semicircles each of diameter 3 cm,
a circle of diameter 45cm and a
semicircle of radius 4.5 cm are drawn in
the given figure. Find the area of the
shaded region. [CBSE 2017]

In the given figure, the side of square is
28 cm and radius of each circle is half of
the length of the side of the square, where
O and O’ are centres of the circles. Find
the area of shaded region. [CBSE 2017]

fe——90m—>»

[

14m$

A 21 cm

[oe]

14 cm

lw)
O

2

o

l—3 cm —»k*—3 cm-*/<—3 cm—

&

W
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65. With the vertices A, B and C of a triangle ABC A
as centres, arcs are drawn with radii 5 cm each
as shown in the given figure. If AB =14 cm,
BC =48 cm and CA =50 cm then find the
area of the shaded region. [Use & = 3.14.] L .
66. If the diameters of the concentric circles
shown in the figure below are in the ratio 1:2:
3 then find the ratio of the areas of three
regions.
ANSWERS (EXERCISE 16A)
1.124.74 cm?® 2.35.2cm 3. 66 cm 4. 616 cm?
5.346.5 cm’ 6. 693 m” 7.26cm, 18 cm 8. 1210 cm?®
9. (1) 1056 m* (i) ¥ 1863.40 10. 7 m, 2618 m?
11.55cm, 577.5cm®  12.9.08 cm?, 305.2 cm?
13.17.5 cm, 110 cm, 962.5 cm? 14. 14 cm?, 140 cm?
15. (12.56 cm, 62.8 cm), 13.08 cm 16. 14.25 cm?, 142.75 cm?
17.1085.07 cm?, 4458.93 cm? 18. 81.3 cm?, 2744.7 cm?
19. 288.75 cm? 20.1909.12 cm® 21. 154 cm®  22.858 m”
23.346.5m?,3293.5 m? 24.36.69m* 25.537.5m’
26.8cm  27.(i) 78.5cm? (ii) 157 cm*  28.m:2 29.72.66 cm
30.7500 31.59.4km/hr 32.63cm 33.15.84 km/hr  34. 500
35.320  36.42 cm’ 37.21.5cm?* 39.5.76 cm*  41.14.875 cm?
42, (i) 616 m? (ii) 884 m? 43.137.64 cm® 44.2499 cm®  45.334.31 cm?
46.283.96 cm® 47.r = 24/3 cm, ar(shaded region) = 24.6 cm?
48.3255.21 cm? 49.385cm*  50.28.5cm?
51.6594m?,% 131880 52.7.77cm*®  53.65.12cm®  54. 1% 3:4:5
55. 663.95 cm? 56.161.31 cm® 57.11.44cm®>  58.6 cm?
59.37.68 cm, 37.68 cm® 60. 6216 m?*,488 m  61.217 cm?, 78 cm

62

. 3465 cm? 63.12% cm®  64.1708 cm®  65.296.75cm”  66.1:3:5
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HINTS TO SOME SELECTED QUESTIONS

. 2nR-2R=45= 2R(n-1)=45= 2R(?—1)z45:>1{:10.5cm.

.0 =484 = g=+/484 =22 cm.

Length of the wire = 4a=(4x 22) cm = 88 cm.
2nR = 88.

N

R 121V3 = 0> =484 = a=+/484 =22 cm.

Length of the wire = 3a=(3x 22) cm = 66 cm.
27R = 66.
22

. TR+ 2R =168 = (7+2jR=168:R=21cm.

Area of the park = %RRZ.

. Let the radii of the circles be x cm and (7 — x) cm.

Then, 2nx - 2n(7 — x) =8 = 2nx = 26.
Substitute this value of 2rtx and find 2n(7 — x).

. ()R, =17 mand R, =(17 + 8)m= 25m.

Area of the path = {(25)* — (17)*}m”.

2% g><r><£: 165.Find r.
7 360

Area of the minor segment = {%x 7 X7 x % - %x 7 X7 x sin90°} cm’ =14 cm’.

Area of the major segment = {(27—2>< 7% 7) N 14} cm” = 140 em®.

AOAB s equilateral. So, ZAOB = 60°. D
arc ACB = [ZRRSJ _ (2n>< 12x 60) cm
360 360

=4ncm=(4x 3.14)cm = 12.56 cm. A
arc BDA =(2nr — arc ACB) &

=(2x 3.14x 12 - 12.56) cm = 62.8 cm.
ar(minor segment ACBA) = ar(sector OACBO) — ar(AOAB) c

(w043,
360 4

_[314x12x12x60 V3x12x12] .
360 4

=(75.36 — 62.28)cm” = 13.08 cm®.
Let OA =5+/2 cm, 0B =542 cm and AB = 10 cm.
Then, OA* + OB* = AB>* = ZAOB = 90°.
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ar(minor segment ACBA)
= ar(sector OACBO) — ar(AOAB)

2
:{3.14x(z£) Xgo—%x5\/§><5\/§}cm2 A

57 ) NS

:Zcm =14.25cm". I

ar(major segment) = {3.14 x (5+/2)% — 14.25) cm? = (157 — 14.25) cm?
=142.75cm?.

17. ar(minor segment ACBA)
= ar(sector OACBO) — ar(AOAB)

2,
(™0 _ 1,2 Gine | = (1848 —762.93) em?
360 2

=1085.07 cm?. A B

ar(major segment) = K%x 42x 42) - 1085.07} cm?

18. ar(minor segment ACBA)

a0 1., .
= ar(sector OACBO) — ar(AOAB) = — —r~sin6
360 2

A
- (w_zx 30 30 sin6oo)
360 2

=(471- 389.7)=81.3cm?. C
ar(major segment BDAB) = (nR* — 81. 3) cm” = (2826 — 81. 3) = 27447 cm”.
19. Let the length of the major arc be x cm. Then,

the length of the minor arc = gcm.

Circumference of the circle = (x + %) cm = % cm.
@:(mgxg): x =55.
5 7 2

Length of the major arc = 55 cm.

Area of the sector corresponding to major arc = (%rl ) (; X %X 55)

20. In 2 days, the short hand will complete 4 rounds.
length moved by it = 4(circumference of the circle withr = 4 cm)
=(4x2nx4)cm= 321 cm.
In 2 days, the long hand will complete 48 rounds.
length moved by it = 48(circumference of the circle withr = 6 cm)
=(48x 2m % 6) cm =5761 cm.
sum of the lengths moved = (32n + 57671) cm = (6087) cm.
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22.
23.

24.

25.

26.

27.
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2nR = 88:>2><%><R 88 = R=14cm.

Required area = (%nRz)cmz =154cm’.

Additional ground = nx [(23)* - (16)*]m>

Area which can be grazed

= area of the quadrant of radius 21 m

(ix%x 21x 21)m2=346.5m2. 52m

21m

N
3

Area ungrazed = [(70% 52) — 346.5] m*

Each angle of an equilateral triangle is 60°.
Area which cannot be grazed
= (area of the equilateral A ABC)

— (area of the sector withr =7 m,0 = 60°) 7m

quz) (7)x66°0} 7“086‘77)# S 3

=36.69 m”>.
Ungrazed area = shaded area D
2
X (25)>% 90 | 2
360 J
=[2500 - (625x 3.14)]m*
=(2500 - 1962.5)m* =537 .5m”. A
50
OP=OR=0Q =r. = S0m—
LetOQ and PR intersect at S.
Since diagonals of a rhombus bisect each other at right angles, we have

O

={(50><50)—4><

w

0S= %r and ZOSR = 90°.

2
SR =OR? - 08’ = rz—rz:fr- Q

PR=2x SR=+/37.

SV N

Area of the rhombus = %x OQx PR = %x rX~3r= grz.
%rzz 3243 = r=8cm.
Diameter of the inscribed circle = side of the square = 10 cm.

radius of the inscribed circle = 5 cm. X
0

Diameter of the circumscribed circle = diagonal of the square y
=(v/2x 10) em.

radius of the circumscribed circle =52 cm.
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28. Let the radius of the circle ber cm.

Then, diagonal of the square = diameter of the circle = 2r cm.

Area of the circle = (rr?) cm?.

Area of the square = %x (diagonal)® = %x 4r* =(2r*) cm’.

29. Let the radius of the incircle ber cm.

Then, r* = 154 = r* :(154x%) = r=7cm. A

Let each side of the triangle be a cm and its height be 1 cm. g Q
Then,r:%z h=3r=21cm. L

7 _fa, 3o
4 2 2

21

30. Circumference = (2 X ? X 42) cm = 264 cm.
19.8x 1000 100

Required number of revolutions = (
264

) =7500.

31. Circumference = (ZX ?X 2. 1)m = @m.

Distance covered in 60 minutes = (%6>< 75% 60) m,

1
1000

4.95x 1000 x 100
2500

speed in km/hr = (%x 75% 60 %x ]km/hr.

32. Distance covered in 1 revolution = ( jcm =198 cm.

27R = 198 = 2Rx§:198: 2R=(198><%)=63cm,

33. Number of revolutions per hour = (140 x 60) = 8400.

Distance covered in 1 revolution = 21R = (% X 60] cm.

Distance covered in 1 hour = distance covered in 8400 revolutions
1

100 1000

- (%x 60 8400)cm: (22><72000>< LY

- %km = 15.84km = speed per hr.

35. Radius of the front wheel = 40 cm = % m.

Circumference of the front wheel = (27: X gj m= 4n m.

5




36.

37.

38.

39.

40.

41.

42.
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4
Distance moved by it in 800 revolutions = [?n X 800] m=(6407) m.

Circumference of the rear wheel = (27 x 1) m = (27) m.

6401:] 300,
n

Required number of revolutions = (

Required area = ar(square ABCD) — 4 ar(a segment with 7 = 14 cm and 0 = 90°)
=1(14 x 14) _4[g x 14 x 14 x&) cm?
7 360

=(196 - 154)cm” = 42 cm”.
Let A, B,C, D be the centres of these circles.
Join AB, BC,CD and DA.
Required area = (area of the square ABCD with a =10 cm)

—4(area of a sector withr =5 cm, 6 = 90°).

22
Required area = {(211)2 - 7a2 } sq units = [;aZ ) sq units.

Let A, B, C be the centres of these circles.

Join AB, BC and CA.
Required area = (area of the A ABC with each side a =12 cm) vA'

— 3(area of a sector withr = 6 cm, 6 = 609). '

As discussed in the previous question, we have
V3 3ma’ x 60

required area = [T x(2a)* - W} =(1.73a*> - 1.57a%) = (% aZJ sq units.

1 1
Area of the trapezium ABCD = E(AD + BC)xAB= EAB x(10 cm + 4 cm)

=AB x7 cm.
AB x7 cm=245cm? = AB=35cm.

Area of the shaded region = ar(trapezium ABCD) — ar(quadrant ABE)

:{24.5 - %n x(AB)Z}cmZ

1 2 7 7
=(24.5—7><—><7><7)cm2
4 7 2 2

= (24,5 - %) cm? =(24.5 - 9.625) cm?

=14.875 cm”.
Since ADII BC and ZABC =90°,s0 ZBAD = 90°.
Also, ZADC = 60°(given).
ZBCD = 360°-(90°+ 90°+ 60°) = 120°.
90 90 120 60 )}mz

(i) Total area of 4 sectors ={ 7 x (14)* x (— +—t——+ —
360 360 360 360
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43.

44.

45.

46.

= §x14x14x[1+1+1+1] m’
7 4 4 3 6

=(22x28 x1)m* = 616 m*.
(ii) Area of remaining portion = ar(trapezium ABCD) — total area of 4 sectors

= [{%(55 + 45) x 30} - 616} m?

=(1500 - 616)m” = 884m”.
Since AOAB is equilateral, we have ZO = ZA = ZB = 60°and
OA =0B=AB=12cm.
Radius of the circle = 6 cm.
nr? x 60
360

1
= TERZ[l— gjcmz

= (3.14 x6 %6 x%jcmz =942 cm?.

ar(shaded circular part) = (n'R2 - j, where r = 6 cm

ar(shaded triangular region) = {[\/f x 12 x 12j - W}cmz

={(36 x1.73) - (3.14 x 6)} cm” = (@ - ﬂ] cm?
25 25

= @sz =43.44cm”.

Area of the shaded region = (94.2 + 43.44)cm® = 137.64 cm”.

AE? =(AD? - DE*) ={(70)* — (42)*} = (70 + 42)(70 — 42) = (112 x 28) = (4 x 28 x 28)
AE = (2 x28) =56 cm.
ar(AAED) = % x DE x AE = G x 42 ><56)cm2 =1176 cm”.

1 1 22
ar (semicircle) = ET[ x(35)* :{E x £ x 35 x 35} cm? = 1925 cm?.

Area of the shaded region = {(80 x70) — (1176 + 1925)} cm?
= (5600 — 3101) cm® = 2499 cm®.
AD? =(DE? + AE?*) = (144 + 81) cm?® = 225 cm?

= AD=+225cm=15cm = r :%cm:7.5cm

ar(shaded region) = ar(rectangle ABCD) + ar(semicircle on BC) — ar(AADE)
=1(20 x 15) + [1 x 3.14 <15 xEj - (1 x 9 x 12j}cm2
2 2 2 2
=(300 + 88.3125 —54)cm” = ( 388.31 - 54) cm”® = 334.31cm”.
ZBAC =90° (angle in a semicircle).
CB> = AC* + AB* =[(24)* + 7*] cm® = (576 + 49) cm* = 625 cm?

= CB=+/625cm =25 cm.

oC = %CB = 2—25 cm = radius of the circle.
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Required area = (area of the circle) — {ar(ABAC) + ar(quadrant COD)}

(314><§ é) (lx24><7)+(1><314><§ éj
2 2 2 4 2 2

- {( 2 314x %x %] 84} cm? = (367.96 — 84)cm? = 283.96 cm’.
Draw AODL BC. Then, D is the midpoint of BC.
AC =12 cmand DC =6 cm.
AD? = AC? - DC?=(12)* - 6> =108 = AD =~/108 = 6+/3 cm.
h=63cm.Now, 3r =h=6v3 = r =23 cm.

So, the radius of inscribed circle is 2+/3 cm.

ar(shaded region) = H\fx 12x 12] —{3.14x (2\/3)2}} cm?
=[(36x 1.73) - (12x 3.14)] cm?
=(62.28 — 37.68) cm”
=24.6 cm®.
Note /= 3r in case of incircle.

Let O be the centre of the circumcircle. Join OB and draw OD L BC. Then, OB = 42 cm
and ZOBD = 30°.

A
O—D:sin 3O°:1:> 02:1: OD =21cm.
OB 2 42 2
D? =0OB* —0OD* = (42)* — (21)*
= (42 + 21)(42 - 21) = 63x 21. B o

=/63%21=21Y3 cm = BC =2x 213 =423 cm.
Area of the shaded region
= (area of a circle with r = 42 cm) — ar(equilateral AABC witha= 424/3 cm)

{(?mzmzj 173 42fx42f} cm?

= (5544 x 2288.79)cm? = 3255.21 cm?.
Note: a=r+/3 in case of circumcircle.

21r X 90) c 25r

Perimeter of the quadrant = (Zr + m="— cm

B o5y =7.

Area of the quadrant = 1Ttrz = ( 1 X gx 7 X 7) am’ = 7 cm? = 38.5 cm®.
4 4 7 2
ar(minor segment)
= ar(sector OACBO) — ar( AOAB)
90

{(314>< 10x 1O><7) (lx 10><10) em? 2
360) (2
= (785 -50) cm® = 28.5 cm’. A
7
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51. Area of the road = n(R* —r?)
= 3.14 x{(110)* — (100)*} m*
=(3.14 x 210 x 10) m?* = 6954 m>.
Cost of levelling = Z(6594 x 20) = ¥ 131880.
V3

52 222 =493 ecm? = A =49 x4 cm® = a=7 x2cm = 14 cm.

radius of each circle = % cm =7 cm.
Clearly, each angle of the equilateral triangle is 60°.
Area of the shaded region

()
= ar{ AABC) - 3(area of a sector withr =7 &@
a area Of a seCtor wi r cm ‘ Y ‘

and 6 = 60°)
22 60
=94943 = 3| == X7 x7 x—— 2
{ V3 (7X ) X360)}““

=(49x1.73-77) cm® =(84.77 —77) cm® =7.77 cm®.
53. Required area = 2 xar(llgm ABCD) + ar(AEDF)
+ ar(square DCIF) + ar(semcircle IKC).
EI’? =DE* - DI’ =5*-4>=25-16=9= EL =3 cm.

1 1
requiredarea={2 x(8 x4)+ (Ex8><3)+(8><8)+ [Ex 3.14 x4 ><4J} cm?

=(64+ 12 + 64 + 25.12) cm” = 165.12 cm®.

6)? 150
54. Area of the sector with 0=150° " x(6) 360 _150 5
Area of the circle T omx(6)? 360 12
Required ratio = (36n x &j : (3671 x Ej : [3611 x @j
360 360 360
:1:1:3: 3:4:5.
4 3 12

55. Area of the shaded region
= (area of the circle) — (area of the hexagon)
=nr? - 6 x ar(AOAB with each sider cm)

_[(3.14>< 35x35)[6x*fx 35 x 35]} cm?

=(35x 35)[ 314 - g X 1.732} cm?

=1225 x(3.14 — 2.598) cm? = (1225 x 0542) cm?
542
1000

56. Clearly, ZQPR = 90°[angle in a semicircle].
QR?* = PQ? + PR* =[(24)* + 7*] em® = 625 cm? = QR = /625 cm = 25 cm.

= (1225 x ) cm® = 663.95 cm?.
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radius of the circle () = 2 cm.
Area of the shaded region

= ar(semicircle with r = 2—25) —ar(APQR)
= (lx 314x D x é) - (1x7 X 24) cm?
2 2 2 2

=(245.31- 84) cm?® = 161.31 cm?.
AC*=BC?-AB*=100- 36=64 = AC =8 cm.
Draw OD 1 AB, OE 1. AC and OF LCB.
LetOD=0OE=0F =r cm.
Then, AEOD is a square such that AD = AE=.

721

[+ tangents to a circle from a point are equal.]

CF=CE=(8-r)cmand BF=BD=(6-r) cm.
BF+CF=10= (6-r)+(8-r)=10=r=2.
ar(shaded region) = ar(AABC) — (area of the incircle)

C F B

:{%x ABx AC - x 22} cm? =Gx 6x 8- 3.14><4) cm? = 11.44 cm?.

Area of the shaded region

= {ar(AABC ) + ar(semicircle APB ) + ar(semicircle AQC )} — ar(semicircle BAC)

= (lx 3><4j+(lnxéxé)+(lnXZXZ)—(lnx§x§) cm?
2 2 2 2 2 2 2 2

- 6+ln(2+4_§) em?® =(6+ 0) cm? = 6 cm”.
2 4 4

PQ=QR=RS=4cm,QS=8 cm.
Perimeter = arc PTS + arc PBQ + arcQES
=(IX6+ X2+ nwx4)cm=121w cm.
Area = (area of the semicircle PBQ) + (area of the semicircle PTS)

— (area of the semicircle QES)
1

|—1 2 1 2 2—| 2 2
==X (2)"+ =nx(6)"—=mx(4)" jcm” =(127w) cm~.
LZ (2) ) (6) 5 ( )J (12m)
90+ 90 + 277 = 400 = 2><§><r=220:>r:35m.
So, R=(35+ 14) m=49 m.

Area of the track = [(90>< 14)+ %x (49 —(35)2}} m? = 6216 m’.
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Length of the outer boundary = (90 + 90 + 2rR) m, where R = 49 m
=488 m.

EXERCISE 16B

Very-Short-Answer Questions

1. The difference between the circumference and radius of a circle is
. 22 . . .

37 cm. Using Tt = o find the circumference of the circle. [CBSE 2013]

2. The circumference of a circle is 22 cm. Find the area of its quadrant.
[CBSE 2012]
3. What is the diameter of a circle whose area is equal to the sum of the
areas of two circles of diameters 10 cm and 24 cm? [CBSE 2012]
4. If the area of a circle is numerically equal to twice its circumference,
then what is the diameter of the circle? [CBSE 2011]
5. What is the perimeter of a square which circumscribes a circle of radius
acm? [CBSE 2011]
6. Find the length of the arc of a circle of diameter 42 cm which subtends
an angle of 60° at the centre. [CBSE 2012]
7. Find the diameter of the circle whose area is equal to the sum of the
areas of two circles having radii 4 cm and 3 cm. [CBSE 2011]
8. Find the area of a circle whose circumference is 8. [CBSE 2014]

9. Find the perimeter of a semicircular protractor whose diameter is

10.

11.

12.

13.

14.

15.

14 cm. [CBSE 2009]
Find the radius of a circle whose perimeter and area are numerically
equal.

The radii of two circles are 19 cm and 9 cm. Find the radius of the circle
which has circumference equal to the sum of the circumferences of the
two circles.

The radii of two circles are 8 cm and 6 cm. Find the radius of the circle
having area equal to the sum of the areas of the two circles.

Find the area of the sector of a circle having radius 6 cm and of angle 30°.
[Take m = 3.14.]

In a circle of radius 21 ¢cm, an arc subtends an angle of 60° at the centre.
Find the length of the arc.

The circumferences of two circles are in the ratio 2 : 3. What is the ratio
between their areas?
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The areas of two circles are in the ratio 4 : 9. What is the ratio between
their circumferences?

Short-Answer Questions

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

A square is inscribed in a circle. Find the ratio of the areas of the circle
and the square.

The circumference of a circle is 8 cm. Find the area of the sector whose
central angle is 72°.

A pendulum swings through an angle of 30° and describes an arc 8.8 cm
in length. Find the length of the pendulum.

The minute hand of a clock is 15 cm long. Calculate the area swept by it
in 20 minutes. [Take m = 3.14]

A sector of 56°, cut out from a circle, contains 17.6 cm?. Find the radius
of the circle.

The area of the sector of a circle of radius 10.5 cm is 69.3 cm?. Find the
central angle of the sector.

The perimeter of a certain sector of a circle of radius 6.5 cm is 31 cm.
Find the area of the sector.

The radius of a circle is 17.5 cm. Find the area of the sector enclosed by
two radii and an arc 44 cm in length.

Two circular pieces of equal radii and maximum area, touching each
other are cut out from a rectangular cardboard of dimensions
14 cm x7 cm. Find the area of the remaining cardboard. [CBSE 2013]

In the given figure, ABCD is a square of D ¢
side 4 cm. A quadrant of a circle of radius J K

1 cm is drawn at each vertex of the square
and a circle of diameter 2 cm is also
drawn. Find the area of the shaded region.

[Use &t = 314 [CBSE 2012] \ f
A B

From a rectangular sheet of paper ABCD with AB=40 cm and
AD = 28 cm, a semicircular portion with BC as diameter is cut off. Find
the area of the remaining paper. [CBSE 2012]

In the given figure, OABC is a square of C B
side 7 cm. If COPB is a quadrant of a
circle with centre C find the area of the
shaded region. [CBSE 2012]
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29.

30.

31.

32.

33.

34.
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In the given figure, three sectors of a
circle of radius 7 cm, making angles of
60°, 80° and 40° at the centre are
shaded. Find the area of the shaded
region. [CBSE 2012]

In the given figure, PQ and AB are
respectively the arcs of two concentric
circles of radii 7 cm and 3.5 cm with
centre O. If ZPOQ = 30°, find the area
of the shaded region. [CBSE 2012]

In the given figure, find the area of the
shaded region, if ABCD is a square of
side 14 cm and APD and BPC are
semicircles. [CBSE 2012]

In the given figure, the shape of the top
of a table is that of a sector of a circle
with centre O and ZAOB=90°. If
AO=0B=42cm then find the
perimeter of the top of the table.

[CBSE 2012]

In the given figure, ABCD is a square
of side 7 cm, DPBA and DQBC are
quadrants of circles each of the radius
7 cm. Find the area of shaded region.

In the given figure, OABC is a quadrant
of a circle with centre O and radius
3.5 cm. If OD =2 cm, find the area of
the shaded region. [CBSE 2017]

0
80
40°
P
A
T |
B
Q
A B
P
D C
A B
D C
P
Q
A B
A
B
D
2cm

C 3.5cm O
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35. Find the perimeter of the shaded D C
region in the figure, if ABCD is a square
of side 14 cm and APB and CPD are
semicircles. [CBSE 2011]

A B

36. In a circle of radius 7 cm, a square ABCD is inscribed. Find the area of
the circle which is outside the square. [CBSE 2011]

37. Inthe given figure, APB and CQD are semicircles of diameter 7 cm each,
while ARC an BSD are semicircles of diameter 14 cm each. Find the

(i) perimeter, (ii) area of the shaded region. [CBSE 2011]
R
P
B (6}
A 7 cm 7 cm 7 cm D
Q
S

38. In the given figure, PSR, RTQ and PAQ are three semicircles of
diameter 10 cm, 3 cm and 7 cm respectively. Find the perimeter of

shaded region. [Use n = 3.14.] [CBSE 2014]
S
A
P 7cm Q\ 3cm R
T
39. In the given figure, a square OABC is Q
inscribed in a quadrant OPBQ of a c B

circle. If OA = 20 c¢m, find the area of
the shaded region. [Use © = 3.14.]
[CBSE 2014]
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43.

44.

45.

46.
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In the given figure, APB and AQO are semicircles and AO = OB. If the
perimeter of the figure is 40 cm, find the area of the shaded region.
[CBSE 2015]
Q

P

Find the area of a quadrant of a circle whose circumference is 44 cm.

[CBSE 2011]
In the given figure, find the area of the D c
shaded region, where ABCD is a square
of side 14 cm and all circles are of the
same diameter. [CBSE 2014]
A B
Find the area of the shaded region in
the given figure, if ABCD is a rectangle v N
with sides 8 cm and 6 cm and O is the £
centre of the circle. [CBSE 2014] 6] ©
8 cm
A B

A wire is bent to form a square enclosing an area of 484 m”. Using the
same wire, a circle is formed. Find the area of the circle. [CBSE 2014]

A square ABCD is inscribed in a circle of radius . Find the area of the
square.

The cost of fencing a circular field at the rate of ¥ 25 per metre is ¥ 5500.
The field is to be ploughed at the rate of 50 paise per m”. Find the cost of

ploughing the field. [Take &t = %-]

A park is in the form of a rectangle 120 m by 90 m.
At the centre of the park, there is a circular lawn as

shown in the figure. The area of the park excluding

the lawn is 2950 m?*. Find the radius of the circular
lawn. [Given, T = 3.14.]

90 m

120 m
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In the given figure, PQSR represents
a flower bed. If OP=21m and
OR =14 m, find the area of the
flower bed.

In the given figure, O is the centre of the
bigger circle, and AC is its diameter.
Another circle with AB as diameter is
drawn. If AC =54 cm and BC =10 cm,
find the area of the shaded region.

From a thin metallic piece in the shape
of a trapezium ABCD in which ABIl CD
and ZBCD = 90°, a quarter circle BFEC
is removed. Given, AB=BC = 3.5 cnm
and DE =2 cm, calculate the area of
remaining (shaded) part of metal sheet.
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[CBSE 2011] D
Find the area of the major segment APB
of a circle of radius 35 cm and
ZAOB=90° as shown in the given
tigure.
ANSWERS (EXERCISE 16B)
7,

. 44 cm 2. ) cm 3.26 cm 4.8 cm

.22 cm 7. 10 cm 8. 161 9. 36 cm
28 cm 12.10 cm 13.942 cm®  14.22 cm
2:3 17.71:2 18.123.2 cm? 19.16.8 cm
6 cm 22.72° 23.58.5cm?  24.385cm’
9.72cm? 27.812cm*  28.10.5cm?  29.77 cm?
42 cm?® 32.282cm  33.28 cm? 34.6.125 cm?
63 cm? 37.(i) 66 cm (ii) 115.5 cm®>  38.31.4 cm
96.25 cm® 41.385cm” 42,42 cm? 43.30.57 cm?

5

10

15.

20
25

30.

35
39
44

. 8a.cm

. 2 units
4:9
.235.5 cm?

.21 cm?



728 Secondary School Mathematics for Class 10

45.(2r*) sq units 46.% 1925 47.50 m 48.192.5 m?
49.770 cm®  50.6.125 cm®  51. 3500 cm?®

HINTS TO SOME SELECTED QUESTIONS

1. (2nR-R)=37 = R(2n - 1) =

= R(Zx%—l) 37 = R=7 cm.

circumference = 2nR = (2 X ? X 7) cm =44 cm.

2. 2nR=22= 2>< £ ><R 2= R—Ecm

Area of the quadrant = %x nR? = (1 Q 7 7) cm? = 7 cm?.

4722 8

3. tR* ={mx 5% + mx(12)*} =(25n + 144n) = 1697
= R*=169=(13)> = R=13 cm = 2R =26 cm.

4. TR* =47R = R =4 = diameter = 8 cm.

5. Side of the square
= 2x radius of circle = 2a.
Perimeter of the square
=(4%2a)=8acm.
6. Length of the arc = 2nRO _ (2 2 x 21x ﬂj cm =22 cm.
360 7 360

7. iR =mtx(4) + tx(3)* =251 = R*=25= R=5= 2R=10cm.
9. Perimeter =(nR + 2R) = R(m + 2) Q
—7(§+ 2) cm = 36 cm.
11. 2rR=(2rx 19) + (21 x 9) = 2nR =2nx (19+ 9) =21 x 28
= R=28cm.
12. tR* =(mx 8%) + (nx 6%) = (64 + 36) = 100%

= R*=100= R=10 cm.

TR0 (3 14x 36x ﬂ) cm? =9.42 cm?.
360

13. Area of the sector =

14. Length of the arc = 27RO _ 2x 2 x 21x 00 cm =22 cm.
360 7 360
15, 2R 2 R 2
2nR, 3 R, 3
anz 2

Required ratio =4 :9.



16.

17.

18.

19.

20.

21.

22.

23.

24.
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AR’ 4 R 4 (R _(2Y R

s=—=>—L=—=|"1|=Z| =>-"1=

R, 9 9 (R, 3) R,
R

[SINN]

2nR, R, 3
Required ratio =2: 3.

Let the radius of the circle ber cm.

Then, diagonal of the square = diameter of the circle = 2r cm.
Area of the circle = (nr*) cm?.

Area of the square = %X (cliagonal)2 = %x 4r% =(2r*) cm’.

2

required ratio = r® : 2r* = m:2.

2nR =88 = 2><%><R=88: R =14 cm.

2,
Area of the sector = KOG = (22 72

“Ex14x 14x 7j cm? = 1232 cm?.
7 360

Length of the pendulum = radius of the sector = cm.

Arclength=88 = ZXEXI’XEZE&S:} r _ 168 _ 16.8 cm.
7 360 10

Angle described by the minute hand in 20 minutes = (%X 20) =120°.

Now, 6 =120°andr = 15 cm.

2
area swept by minute hand in 20 min = [12‘609) cm’

={3.14x15x% 15x@ cm?
360

=235.5 cm”.
2,
O 1762 2xrix0 _1765r7=36r=6m
360 7 360
2,
O 9.3 22521, 21,9693 360 g=72°.
360 7 2 2 10
Perimeter of the sector = (27’ + M)= 2% 6.5+ M cam
360 360
0
13,1370 _ o 13m6_ o o (18X 360) ,
0 13n
2,
Area="" 6 = (TCX EX EX MX ij cm’ =58.5 cm?’.
2 2 131 360
ELATYVENG § ECIEL VRN
360 2 360 7n
Area =

2,
™o _ nxﬁxﬁxuxnxi cm? = 385 cm?.
2 2 7n 360
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25. Clearly, the diameter of each circle is 7 cm.

Required area = {(14><7) (2>< ?X Zx Zj} cm’

=(98-77) cm? =21 cm?

26. Required area ={(4x4)—4x ~ Tc><(1) +Tt><(1)}

16 —2x 3.14x 1) cm® =9.72 cm”.

O

O

(
. 1 22
27. Required area = { (40% 28) — 7 Z=x 14x 14)}
=(

1120 - 308) cm? = 812 cm”.

28 cm

A 40 cm
. 1 22 2
28. Required area = {(7 x7) - >< 2 X7 X7 | cm

_21

o
|

Tx7%x%

29. Required area = (60 + 80740 )} cm’

360°

(gx 49 x @) 77 cm?
7 360

30. Required area = (area of sector OQP) — (area of sector OAB)
[(mx72x 30 ( 7.7 30 )1 2
=|| || TX=X=X— || cm
L 360 272" 360 J
_(22 49] (22 49) 2 (77 77) 2 77 2
=|| =x= cm cm’ =" cm”.
L7 12 7 48 6 24 8
31. Required area = (area of sq ABCD) — (area of 2 semicircles)

= _(14>< 14) - (?ﬂﬂﬂ

(196 — 154) cm® = 42 cm?.
32. Required perimeter = (circumference — arc AB) + (OA + OB)

(2>< gx 42) (2)( gx 42x ﬂ) + (42 + 42)
7 7 360

=(264 — 66 + 83) cm = 282 cm.

33. Required area = (area of quadrant ABPD + area of quadrant CDQB)
— ar(area of square ABCD)

2757 )+ [1x B x7x7 —(7x7)} cm?
4 7 4 7

(727 727 49) cm? = (77 — 49) em? = 28 cm?.
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35.
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38.

39.

40.
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Required area = ar(quadrant OABC) — ar(ACOD)

{75565

(77 7) , (77-28)
cm" =———adn

8 2 8

= % cm? = 6.125 cm?.

Perimeter of the shaded region

= perimeter of semicircle DPC + perimeter of semicircle APB + AD + BC

:{(? ><7j+ [% ><7j+ 14 + 14} cm=(22+ 22+ 28) cm =72 cm.

Diagonal of the square = (2 x7) cm = 14 cm. D c

Area of the square = %dz = [% x 14 x 14j cm’ =91cm’. NS

Area of the circle = (27—2 x7 ><7J cm? =154 cm?®. A B

Required area = (154 — 91) cm” = 63 cm”.
(i) Perimeter of the shaded region = {2[% x %j + 2[% x 7]}

=(22+ 44) cm = 66 cm.

(ii) Area of the shaded region = 2{[7 x 22 x7 x 7] (; 272 Z Zj} cm?

= 2(77 - %j cm’ = 115.5 em?.

PSR is a semicircle of radius 5 cm, PAQ is a semicircle of radius 3.5 cm and QRT is a
semicircle of radius 1.5 cm.

Perimeter = (57 + 3.5n + 1.51) cm =(10n) cm = (10 x 3.14) cm = 31.4 cm.
Side of the square = 20 cm.
area of the square = (20 x 20) cm” = 400 cm”.

Diagonal of the square = /(20)” + (20%) cm = +/800 cm = 202 cm.
Radius of the quadrant = 2042 cm.

Area of the shaded region :{% x 3.14 x(20:/2)? - 400} cm’
= (628 - 400) cm® = 228 cm®.

Let AO =OB=r.
Perimeter = (arc APB + OB + arc OQA)

( m’) (37: J 40r
=\mr+r+—|=|—+1 .

2 2 7
40r

7:40cm:r:7cm.
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41.

42.

43.

44.

45.

46.

Secondary School Mathematics for Class 10

Area of the shaded region = r( L gx 7% 7) (lx g>< Z>< ZJT cm?
LZ 7 2.7 J

(77+%) mz—%cm = 9625 cm?.

2nR = 44:>2><%><R 44 = R=7 cm.

Area of the quadrant = (% 272 X7 X 7]

—%cm = 38.5 cm?.

Radius of each circle = % cm= 3.5 cm.

Shaded area = ar(square ABCD) — 4ar(circle with r = 3.5 cm)
~J(14x 14)— (4>< 2,7y Z) cm?
7 2 2
=(196 — 154) cm?* = 42 cm®.
AC? = AB* + BC* =(8" + 6*) =(64 + 36) =100 = AC =+/100 = 10 cm.

r =5cm.
Shaded area = {(%xSXS) —(8x 6)} cm? = (5%0 - 48) cm?

_ (550 — 336) em? = 214 om?
7
=30.57 cm®.
Side of the square = V484 m =22 m.

Circumference of the circle = perimeter of square =(22x 4) m =88 m

= 2><ng 88 = R = (88xlj:14m.
7 44

Area of the circle = nR* = (272 X 14 x 14) =616 m°.

Let O be the centre of the given circle and let ABCD be the
square inscribed in it.
So, diag. AC =2r.

A
ar(square ABCD) = %X (diagonal)® = {% x (2r )2} sq units = (2r*) sq units.

Rate of fencing = ¥ 25 per metre. Cost of fencing = ¥ 5500.
5500 j

— |m

25

Let R be the radius of the field. Then,

2nR = ZZO:ZX%XR 220 = R = (220xi)m=35m

. 1
Perimeter = M = (

rate/ metre

=220 m.
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area of the field = TR? = (?x 35 35] — 3850 m”.

Cost of ploughing at 50 P per m* =% (3850 X 15—(?0) 3 1925.

47. Area of the lawn = [(120x 90) — 2950] m? = 7850 m?.
3.14xr* =7850. Find r.
48. Area of flower bed = ar(quadrant OPQ) — ar(quadrant ORS)

(1x§x21x21j (1><g><14><14j m? = 1925 m>.
47 47

49. Diameter of the larger circle = AC =54 cm.
Diameter of the smaller circle = AB=(AC — BC) =44 cm.
Area of the shaded region = {r x (27)* — ©x(22)*} cm”.
={mx (27 + 22)(27 — 22)} cm®

(gx 49><5)
7

50. Clearly, AB=BC =CE=3cmand DE=2cm.
Area of the shaded part = ar(trapezium ABCD) — ar(quadrant BCE)

:H%(AB+CD)>< BC} {1x§x7x7H cm?

= {1(3.5+5.5)>< 3.5}—1 =Y 6125 em?.
2 5| s

51. Area of the minor segment ACBA = ar(sector OACBO) — ar(AOAB)
- (—x 35% 35% 20 ) (lx 35% 35) m? = 350 cm?,
7 360 2
Area of the major segment = {(27—2 x 35x 35) - 350} cm’
=(3850 — 350) cm” = 3500 cm®.

MULTIPLE-CHOICE QUESTIONS (MCQ)

Choose the correct answer in each of the following questions:

1. The area of a circle is 38.5 cm?. The circumference of the circle is

(a) 6.2 cm (b) 12.1 cm (c)11 cm (d) 22 cm
2. The area of a circle is 49m cm?. Its circumference is
(a)7m cm (b) 141 cm (c) 21w cm (d) 28w cm

3. The difference between the circumference and radius of a circle is
37 cm. The area of the circle is

(@) 111 cm? (b) 184 cm? (c) 154 cm? (d) 259 cm?
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11.

12.

13.

14.
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The perimeter of a circular field is 242 m. The area of the field is
(a) 9317 m? (b) 18634 m? (c) 4658.5m?  (d) none of these

. Onincreasing the diameter of a circle by 40%, its area will be increased by

(a) 40% (b) 80% (c) 96% (d) 82%

. On decreasing the radius of a circle by 30%, its area is decreased by

(a) 30% (b) 60% (c) 45% (d) none of these

. The area of a circle is the same as the area of a square. Their perimeters

are in the ratio

(@)1:1 (b)2:n ()m:2 (d)vJr:2

. The circumference of a circle is equal to the sum of the circumferences

of two circles having diameters 36 cm and 20 cm. The radius of the new
circle is

(a) 16 cm (b) 28 cm (c) 42 cm (d) 56 cm

. The area of a circle is equal to the sum of the areas of two circles of radii

24 cm and 7 cm. The diameter of the new circle is
(a) 25 cm (b) 31 cm (c) 50 cm (d) 62 cm

If the perimeter of a square is equal to the circumference of a circle then
the ratio of their areas is

(a)d:m (b)ym:4 (om:7 d)7:n
If the sum of the areas of two circles with radii R, and R, is equal to the
area of a circle of radius R then

(@R +R,=R ()R +R, <R ()R’ +R; <R? (d)R}+R; =R’
If the sum of the circumferences of two circles with radii R, and R, is
equal to the circumference of a circle of radius R then

@R, +R,=R ()R, +R,>R ()R, +R, <R (d)none of these
If the circumference of a circle and the perimeter of a square are
equal then

(a) area of the circle = area of the square
(b) (area of the circle) > (area of the square)
(c) (area of the circle) < (area of the square)
(d) none of these

The radii of two concentric circles are 19 cm and 16 cm respectively. The
area of the ring enclosed by these circles is

(a) 320 cm? (b) 330 cm?
(c) 332 cm? (d) 340 cm?
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The areas of two concentric circles are 1386 cm? and 962.5 cm?. The
width of the ring is

(a) 2.8 cm (b) 3.5 cm (c) 4.2 cm (d)3.8cm

The circumferences of two circles are in the ratio 3 : 4. The ratio of their
areas is

(a)3:4 (b)4:3 ©9:16 d)16:9

The areas of two circles are in the ratio 9:4. The ratio of their
circumferences is

(a)3:2 (b)4:9 (c)2:3 (d)81:16
The radius of a wheel is 0.25 m. How many revolutions will it make in
covering 11 km?

(a) 2800 (b) 4000 (c) 5500 (d) 7000
The diameter of a wheel is 40 cm. How many revolutions will it make in
covering 176 m?

(a) 140 (b) 150 (c) 160 (b) 166
In making 1000 revolutions, a wheel covers 88 km. The diameter of the
wheel is

(a) 14 m (b) 24 m (c) 28 m (d) 40 m
The area of a sector of angle 6° of a circle with radius R is
21RO TR*0 21RO nR*0
a b c d
@) 180 ®) 180 © 360 @ 360
The length of an arc of a sector of angle 6° of a circle with radius R is
27RO 27RO TR0 TR0
a b c d
& 180 ®) 360 © 180 @ 360
The length of the minute hand of a clock is 21 cm. The area swept by the
minute hand in 10 minutes is [CBSE 2012]
(@) 231 cm? (b) 210 cm? (c) 126 cm? (d) 252 cm?

A chord of a circle of radius 10 cm subtends a right angle at the centre.
The area of the minor segments (given, © = 3.14) is

(a) 32.5 cm? (b) 34.5 cm”® (c) 28.5 cm? (d) 30.5 cm?

In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre.
The length of the arc is

(a) 21 cm (b) 22 cm (c) 18.16 cm (d) 23.5 cm

In a circle of radius 14 cm, an arc subtends an angle of 120° at the centre.
If /3 = 1.73 then the area of the segment of the circle is

(@) 120.56 cm®  (b) 124.63 cm® () 11824 cm®  (d) 130.57 cm?
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ANSWERS (MCQ)
1.(d) 2.0b) 3.() 4(c) 5() 6 7. 8® 9.
10.(b) 11.(d) 12.(a) 13.(b) 14.(b) 15.(b) 16.(c) 17.(a) 18.(d)
19.(a) 20.(c) 21.(d) 22.(b) 23.(a) 24.(c) 25.(b) 26.(a)

HINTS TO SOME SELECTED QUESTIONS

1. nR? 385:—><R2
7 10 22

= = R—Zcm
2

385 | p2_ (385 7] 449

Circumference = 2nR = (2>< 27—2>< %j cm = 22 cm.

2. tR*=491 = R*=49 = R=7 cm.
Circumference =2nR=(2nx7)cm= 141w cm.

3. 2nR—-R= 37 :R(ng—lj 37 = R:(37><lj=7.
7 37
2 22 2 2
Area =R :(7><7><7)cm =154 cm”.

4 2MR=242 = 2x 2 xR=242 = R=(242x1 77
7 4) 2
Area = tR* = . 77,77 m” = 4658.5 m>.
7 2 2

5. Let original diameter be 100 units. Then, original radius = 50.
original area = 7t x (50) = 2500
New diameter = 140. New radius = 70.
New area = 1t x (70)? = 49007.

o ( 2400
Increase % =
2500

X 100) % =96%.

6. Let original radius be 100 units.
Then, original area = 7t x (100)* = 100007.
New radius = 70 units.
New area = 1t x (70)? = 49007

Decrease % = ( 5100
10000

X 100) % =51%.

Rlel

7.8=n1R’> — == _"=_—
@ n a Jn
Ratio of their perimeters = ZI—R: gx (B) ST LoVm Jr:2.
a a

2 T 2
8. Circumference of new circle = (2nx 18 + 2nx 10) = 2n x (18 + 10) = (271 x 28) cm.
2nR =2nx 28 cm = R=28cm.

radius of the new circle is 28 cm.



10.

11.
12.

13.

14.

15.

17.

18.

. Area of the new circle = {m x (24)* + ©x (7)*} cm

Area of Circle, Sector and Segment

2
={nx (576 + 49)} cm” = (6257) cm?.
nR* = 6251 = R*=625=(25)> = R=25cm.

radius of the new circle = 25 cm.

4az2nr:>£=£»

r 2
Areaofsquare_i_lx(ﬁjz_7'572_E_n.4
Areaof circle mr? & 2 i 4 o

nR? + nR: = nR* = R? + R = R*.
27R, + 2nR, =2nR = R, + R, =R.

2
2nR:4u:>E:E: RT:iz
a n a T

2
:g=é>l [- m=3.14<4]
a b

= nR*>a’
= area of circle > area of square.
Required area = t{(19)* - (16)*} cm’
= (%x 35% 3) cm? = 330 cm?,

TR? = 1386 = R’ :(1386>< %):441:(21)2 = R=2lcm.

nr2:962.5 = ﬁ:(@xl)=w = r=(ﬁjcm=§cm.
10 22 4 2 2
. . 35 7
Width of the ring =(R —7) = 21—7 cm:Ecm:&Scm.
2
16, 2R 3 LR _3 _ (R :(E)
2nR, 4 R, 4 R, 4
R’ 9 _mrR’>_9
=-L=== =
) 16 nR, 16
aR: 9 R’ 9 (R (3)2
Fnb i i dl el B
nR,” 4 R, 4 R, 2
R, 3 _2mnR, 3
=5 1="= ==
R, 2  2mR, 2
Distance moved inlrevolutionzZnR:(Zx gx é)ngm
7 100 7

Total distance covered = 11 km = 11000 m.

Number of revolutions = (11000 X %) =7000.

737
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44
m= m.

22 40 )
= x ==
35

19. Distance moved in 1 revolution = ©td = ( —_—
7 100

Total distance covered = 176 m.

Number of revolutions = (176 X %j = 140.

20. Distance moved in 1 revolution = % m =88 m.

nd:88:>272xd:88
7

= d=(88><—)=28 m.
2

23. Area swept by minute hand in 60 minutes = nR2.

Area swept by it in 10 minutes

2
=™ 10 cmzz(§><21><21><1) cm?
60 7 6

=231 cm?.

24. ar(minor segment ACBA) = ar(sector OACBO) — ar(AOAB)

(nrze 1 ]
= — =XV XT

360 2
9
3.14x10%x 10x 90 1 ) A
= = " - _x10x10 | cm
( 360 2 ) AR 8
C
=(78.5-50) cm” = 28.5 cm®.
25. Arclength = 2 _ (ZX 22, 21x ﬂ] cm =22 cm.
360 7 360

2,
26. ar(segment) = | ™ 9 r2sin® cos?
360 2 2

. (Qx 14 14x @)—(1“ 14 sin 60° cos 60°)
7 360

- @_ﬁx 11ax14 | em?

3 2 2
=(205.33 - 49% 1.73) cm?”
=(205.33 - 84.77) cm”
=120.56 cm®.
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TEST YOURSELF
MCQ
1. In the given figure, a square OABC has been Q
inscribed in the quadrant OPBQ. If OA = 20 cm B
then the area of the shaded region is [take c
n = 3.14]
(a) 214 cm? (b) 228 cm?
(c) 242 cm? (d) 248 cm? O 20em A P
2. The diameter of a wheel is 84 cm. How many revolutions will it make to

cover 792 m?
(a) 200 (b) 250 (c) 300 (d) 350

. The area of a sector of a circle with radius r, making an angle of x° at the

centre is

X X 2 X X 2
a) — X 27r —— X Tr c) — X 27r d) —xmr
( )180 () 180 © 360 ) 360

. In the given figure, ABCD is a rectangle

inscribed in a circle having length 8 cm and D c
breadth 6 cm. If © = 3.14 then the area of the
shaded region is 6.cm

(a) 264 cm? (b) 266 cm? 6 om

(c) 272 cm? (d) 254 cm? A B

Short-Answer Questions

5.

6.

10.

The circumference of a circle is 22 cm. Find its area. [Take © = 27—2]

In a circle of radius 21 ¢m, an arc subtends an angle of 60° at the centre.
Find the length of the arc.

. The minute hand of a clock is 12 cm long. Find the area swept by it in

35 minutes.

. The perimeter of a sector of a circle of radius 5.6 cm is 27.2 cm. Find the

area of the sector.

. A chord of a circle of radius 14 cm makes a right angle at the centre.

Find the area of the sector.

In the give figure, the sectors of two concentric B
circles of radii 7 cm and 3.5 cm are shown. Find D
the area of the shaded region. ‘m
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11. A wire when bent in the form of an equilateral triangle encloses an area
of 121+/3 cm?. If the same wire is bent into the form of a circle, what

will be the area of the circle? [Take &t = %]

12. The wheel of a cart is making 5 revolutions per second. If the diameter

of the wheel is 84 cm, find its speed in km per hour. [Take ©t = 27—2-]

13. OACBis a quadrant of a circle with centre O and B
its radiusis 3.5 cm. If OD = 2 cm, find the area of
(i) the quadrant OACB (ii) the shaded region. C
22 b
[Take m = —1]
7
A o)

14. In the given figure, ABCD is a square each of
whose sides measures 28 cm. Find the area of

the shaded region. [Take n = %.]

15. In the given figure, an equilateral triangle has
been inscribed in a circle of radius 4 cm. Find the
area of the shaded region. [Take m = 3.14 and
V3=173]

16. The minute hand of a clock is 7.5 cm long. Find the area of the face of the
clock described by the minute hand in 56 minutes.

Long-Answer Questions

17. A racetrack is in the form of a ring whose inner circumference is 352 m
and outer circumference is 396 m. Find the width and the area of
the track.

18. A chord of a circle of radius 30 cm makes an angle of 60° at the centre of
the circle. Find the areas of the minor and major segments. [Take
n=23.14and 3 =1.732]

19. Four cows are tethered at the four corners of a square field of side 50 m
such that each can graze the maximum unshared area. What area will
be left ungrazed? [Take & = 3.14.]
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20. A square tank has an area of 1600 m”. There are four semicircular
plots around it. Find the cost of turfing the plots at ¥ 12.50 per m”. [Take
n=3.14]

ANSWERS (TEST YOURSELF)

1. (b) 2. (c) 3.(d) 4. (b)

5.38.5 cm” 6.22 cm 7.264 cm? 8.44.8 cm’

9. 154 cm? 10. 9.625 cm? 11. 346.5 cm? 12.47.52 km/hr
13. (i) 9.625 cm? (i) 6.125 cm?” 14. 168 cm? 15. 29.48 cm?
16. 165 cm? 17.7m, 2618 m? 18.81.27 cm?, 2744.73 cm?

19. 537.5 m? 20. ¥ 31400
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