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CHAPTER

Areas Related to Circles

TOPICS

Perimeter and Area of a circle.

Area of sector and semgnet of a circle.
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Circle: A circle is the locus of a point which moves in a plane in such a way that its
distance from a fixed point always remains the same. The fixed point is called the
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centre and the constant distance is known as the radius of the circle.
Ifris radius of a circle, then

(1)  Circumference = 2nr or 7d where d = 2r is the diameter of the circle

2
(i) Area=mr or %

727"2

(i) Area of semi circle = -

2
(iv) Areaof quadrant ofa circle= o

Area enclosed by two concentric circles: If R and r are radii of two concentric
circles, then area enclosed by the two circles = nR? — nir?

= 1(R>-1?)

n(R+r)(R-r)

(1) Iftwo circles touch internally, then the distance between their centres is equal
to the difference of their radii.

(i) Iftwo circles touch externally, then distance between their centres is equal to
the sum of their radii.

(1) Distance moved by rotating wheel in one revolution is equal to the
circumference of the wheel.

(iv) The number of revolutions completed by a rotating wheel in

Distance moved in one minute

one minute = ;
Circumference of the wheel

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

Major
segment
)

Mathematics-X

Source: EDUDEL



Area of segment APB = Area of the sector OAPB — Area of AOAB

0 1,
= 3600><7tr2—5r251n6 or

o , ,.0 0
= r —r Sin —CoS —
360° 2

P
Sector of a circle: The portion (or part) of the circular region enclosed by the two
radii and the corresponding arc is called a sector of the circle.

In adjacent figure OAPB is minor sector and OAQB is the major sector.

Major
sector

0
Area of the sector ofangle 0 = x 12
360°
1 1
=5 x length of arc * radius = 5 Ir
Length of an arc of a sector of angle 6 = ——— x 2nr

360

(i) The sum of the arcs of major and minor sectors of a circle is equal to the
circumference of the circle.

(i1)) The sum of the areas of major and minor sectors of a circle is equal to the
area of the circle.

(i) Angle described by minute hand in 60 minutes = 360°
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10.

1.
12.

60°
Thusminute hand rotatesthrough an angle of 6° inoneminute
(iv) Angledescribed by hour handin 12 hours= 360°

Angledescribed by minute handin oneminute= =6°

o

12°

Angledescribed by hour hand in one hour = =30°

, , _ 30° (1
Angledescribed by hour hand in oneminute= 0 - (—)

1
Thus, hour hand rotatesthrough an angle of (5 ) inoneminute.
VERY SHORT ANSWER QUESTIONS
If thediameter of asemi circular protactor is14 cm, then find its perimeter.

If circumference and theareaof acirclearenumerically equal, find the diameter of
thecircle.

Findtheareaof thecircle‘inscribed’ inasquareof sideacm.
Find theareaof asector of acirclewhoseradiusisr and length of thearcisl.

Theradiusof awhed is0.25 m. Find the number of revolutionsit will maketo travel
adistanceof 11 kms.

If theareaof circleis616 cm?, thenwhat isitscircumference?
What istheareaof thecirclethat can beinscribein asquare of side6 cm?

What isthe diameter of acirclewhoseareaisequal to the sum of the areas of two
circlesof radii 24 cmand 7 cm?

A wirecan bebentintheform of acircleof radius35cm. If itisbent in theform of
asquare, thenwhat will beitsarea?

What istheangle subtended at the centre of acircleof radius6 cmby anarc of length
3t cm?

Writetheformulafor the areaof sector of angle6 (in degrees) of acircleof radiusr.
If the circumference of two circlesareintheratio 2:3, what istheratio of their areas?
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13. If thedifference between thecircumferenceand radiusof acircleis37 cm, thenfind
22
the circumference of thecircle. (Usen = Ea )

14. If diameter of acircleisincreased by 40%, find by how much percentageitsarea
increases?

15. Thehour hand of aclock is6 cmlong. Find the areaswept by it between 11:20 am
and 11:55am.

16. Whatisthediameter of acirclewhoseareaisequal tothesum of areasof twocircles

of radii 24 cmand 7 cm. (NCERT Exemplar)
17. Whatistheareaof thecircel that can beincresed inasquareof side6 cm.
(NCERT Exemplar)

18. Thelength of the minute hand of a clock is 14 cm. Find the area swept by the
minute hand in one minute.

19. Tied the correct Answer

If the peremeter and the area of acircleare numercally equal, then the radius of
thecircleis:

() 2units (b) 11 units (c) 4units (d) 7units
20. Circumference of acircleof radiusr is
21. Areaof acircleof radiussis :
22. Length of an arc of asector of acirclewithradiusr and angle 6 is
23. Areaof asector with radiusr and angle with degreesmeasure6is__~
24. Areaof segment of acircle = Areaof the corresponding sector

SHORT ANSWER TYPE | QUESTIONS
25. Findthe areaof aquadrant of acircle whose circumferenceis22 cm.

26. What isthe angle subtended at the centre of acircle of radius 10 cm by an arc of
length 5t cm?

27. If asguareisinscribed in acircle, what istheratio of the area of the circle and
the square?

28. Find theradius of semicircleif its perimeter is 18 cm.

29. If the perimeter of acircleisequal to that of square, then find the ratio of their
areas.
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30.

31

32.

33.

34.

What istheratio of theareasof acircleand an equilatera trianglewhose diameter
and asidearerespectively equal?

5
Infig., Oisthecentreof acircle. Theareaof sector OAPB is 18 of theareaof the

circle. Find x.

Find the perimeter of a given fig, where AED is a semicircle and ABCD isa

rectangle. (CBSE, 2015)
B 20 cm A
5 E
S,
c 20cm D

Infig. OAPBO isasector of acircleof radius10.5 cm. Find the perimeter of the
sector.

\
O

In the given fig, APB and CQD are semi circles of diameter 7 cm each, while
ARC and BSD are semicircles of diameter 14 cm each. Find the perimeter of

22
the shaded region. (Usern = = ) (Delhi, 2011)

M athematics-X @

Source: EDUDEL



D

R
fw ;
7 cm me\ cm >
C
Q

A B

S

SHORT ANSWER TYPE Il QUESTIONS

35. Areaof asector of acircle of radius 36 cm is 54r cm? . Find the length of the
corresponding arc of the sector.

36. The length of the minute hand of aclock is5 cm. Find the area swept by the
minute hand during the time period 6:05 am to 6:40 am.

37. Infigure ABCD isaquadrant of acircle of aradius 28 cm and a semi circles
BEC isdrawn with BC as diameter find the area of shaded region:

38. Infig, OAPB is asector of acircle of radius 3.5 cm with the centre at O and
ZAOB = 120°. Find the length of OAPBO.

P

120°

A B
39. Circular footpath of width 2 m is constructed at the rate of ¥ 20 per square
meter, around acircular park of radius 1500 m. Find thetotal cost of construction
of thefoot path. (Taken =3.14)

40. A boy is cycling such that the wheels of the cycle are making 140 revolutions
per minute. If the diameter of the wheel is 60 cm. Calcul ate the speed of cycle.
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41. Inacircle with centre O and radius 4 cm, and of angle 30°. Find the area of
minor sector and minor sector AOB. (t = 3.14)

42. Findtheareaof thelargest trianglethat can beinscribed in asemi circleof radiusr
unit. (NCERT Exempler)

43. FigureABCD isatrapeziumof area24.5cminit AD||BC, |DAB =90°,AD =10
cm, BC=4cm. If ABE isaquadrant of acircle. Find theareaof the shaded region (rt
_2

=)

C B

44. From each of the two opposite corners of a square of side 8 cm, aquadrant of a
circle of radius 1.4 cmis cut. Another circle of radius 4.2 cmis also cut from

22
the centreas showninfig. Find the areaof the shaded portion. (Usern = = ).

/

-

45. A sector of 100° cut off from acircle containsarea 70.65 cm?. Find theradius of the
circle.(n=3.14)

46. Infig.ABCD isarectanglewithAB=14cmand BC=7cm. Teking DC,BCandAD
asdiameter, three semicirclesaredrawn. Find the area of the shaded portion.

D C
|
chm
A 14cm —— B
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47. A sguarewater tank hasitseach side equal to 40 m. Therearefour semi circular
grassy plotsall around it. Find the cost of turfing the plot at Rs 1.25 per sq. m.
(Usen=3.14)

48. Findtheareaof the shaded region shown inthefig. (NCERT — Exemplar)

8m

49. Findtheareaof the minor segment of acircleof radius 21 cm, when the angle of
the corresponding sector is 120°.

50. A pieceof wire11 cmlongisbent into theform of an arc of acircle subtending
an angle of 45° at its centre. Find the radius of the circle.

51. Findthe areaof the flower bed (with semicircular ends). (NCERT Exampler)

16 cm

44 cm —_—

52. Infig. from arectangular region ABCD with AB= 20 cm, aright triangle AED
with AE= 9 cm and DE= 12 cm, is cut off. On the other end, taking BC as
diameter, a semi circle is added on outside the region. Find the area of the
shaded region.

A B
9cm
90° E 15cm
12cm
D C
53. Thecircumference of acircle exceedsthe diameter by 16.8 cm. Find theradius
of thecircle.
54. Findtheareaof the shaded region. (NCERT Exampler)
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55.

56.

57.

58.

59.

60.

4m

3
3_m< )lem

4m

26m

LONG ANSWER TYPE QUESTIONS

Two circles touch externally. The sum of their areas is 130 sg. cm and the
distance between their centresis 14 cm. Find theradii of the circles.

Three circles each of radius 7 cm are drawn in such a way that each of their
touches the other two. Find the area enclosed between thecircles.  (All India
2010)

Find the number of revolutions made by a circular wheel of area 6.16 m?2 in
rolling adistance of 572 m.

All the vertices of arhombus lie on acircle. Find the area of the rhombus, if
area of the circleis 2464 cm?2.

With vertices A, B and C of atriangle ABC as centres, arcs are drawn with
radius6 cmeachinfig. If AB=20 cm, BC=48 cmand CA=52 cm, thenfind the
areaof the shaded region.

A
| 52 cm
20cm
\ C
B ! 48cm \

ABCDEFisaregular hexagon. With verticesA, B, C, D, E and F asthe centres,
circlesof sameradius‘r’ are drawn. Find the area of the shaded portion shown
in the given figure.
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61. ABCD isadiameter of acircleof radius6 cm. ThelengthsAB, BC and CD
areequal. Semicirclesare drawn on AB and BD as diameter as shown inthe
fig. Find the perimeter and area of the shaded region.

&

62. A poor artist on the street makes funny cartoonsfor children and earns his
living. Once he made acomic face by drawing acirclewithin acircle, the
radius of the bigger circle being 30 cm and that of smaller being 20 cm as
shown in thefigure. What isthe area of the cap giveninthisfigure?

63. InagivenfigureABCD isatrapzium ithAB [IDC,
AB =18cm, DC = 32 cm and distance between A B
ABandDC=14cm.If arcof equa radii 7cmwith

centresA B, C and D have been drawn, thenfind
the areaof shaded region.

D C

M athematics-X

Source: EDUDEL



64. Findtheareaof theshadedregioninthegivenfigure.

ANSWERS AND HINTS

22
1. mr+d= 7><7+14 =36cm

2. 2nr=mr? = 4units.
Sideof thesquareisequal to diameter of thecircle,

2

2= 1x & (side=a, radius= <)
T - 4 -4 - 2
4 1= =2 xomr, Areas ——xnr? xr® _Ir it
1=  Area= oo = ——— =" S.units
distance 11x1000x 7x100
5. = = 7000

circumference  2x22x25

=616 = r=14cm or 2mr=83cm
Side of thesguareisequal to thediameter of thecircle

= r=3cm or nr’=n(3)? = 9n cm’.

8. nR%= nrf + nr22 = R=25 and diameter=50cm.

22 ] 220
9. 2nr= 2><7 X35 =220 cm, Side of square —,~ =55cm

Area of square = 55 x 55 = 3025 cm?
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0 0
= ——X27r M=—x2tX6 = ©
10. | 360 o = Oon 360 T = 0=90

11 i><27tr
" 360

2
. (50 o4
12. ng = rlzgrz or TCI’12= 32 :92 =4:9
27“2 3 3 (116 D) D)

22
13. 2rr—r)=37 or r=7, 27tr=2><7><7=440m

2
Tcdl _ 100 21 rl 5

46 24
14. = = ==, 2 =25:49 —x100 =96%
nd, 140 ~ 2mr, 7 T 25
210x22x6x6 5 )
15. 3607 =66 cm“ (6 = 210°) (11: 20 to 11: 55 = 35 minutes)

16. nR?=nr?+mrf = R=25

17. g.:]gmeter of thecircle= Side of squareor 3 cmradius, areaof circle=nr?=9r

18. 10.27 cn?
19. 2units.
20. 2nr

21. ns

22 i>< 2mr
"~ 360

23 O a2

360
24. Areaof the corresponding triangle

7
25. 2nr=22, r = E

2
i 22X Tx7

Areaof rant = = =9.625 cm?

eaof quadrant 4 T Txax2x2 9.625 ¢
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206. I=ix2nr = 5n =i><2n><10 = 6=90°
6 360

27. %0&\

1 unit

If sideof squareis1 unit by Pythagoras

Diameter or dianotla= /2 unit.
Areaof square=1x 1=1squnits.

Areaof Circle= mr —nxixizg
22 2 2 1
= —X—X—=—
7 2 2 7
So, 4:m or 11:7
28. Tr +2r = 18cm
22
—r+2r =
7 18
22 )
rN—+2| =
(2.0
_ ! 35
r= 5 or 3.5cm

_ 2nr Perimeter of circle
29. 2mr=4unit O 4 it ™ Perimeter of square

7 it
r= 11Uﬂ|

2
r 22 7 7 14

M o_2e el 222 o 111
1 7 11 11 11

: : 3
30. Areaof equilateral triangle = %az
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2
Areaof circlerequired= (g)

V3 o

i)

ratio=

=71 .3

31 iTcr2—7tr2><i
" 360 a 18

0 =100°
32. 20cm +14cm+20cm+mr

22
20cm +14cm+200m+7><7:76cm

0 60x 2x 22x105
33, —X27r = =11cm
360 360x 7x10

Perimeter =10.5+ 10.5+ 11cm=32cm
34. Perimeter of shaded region = Perimetersof semi circles,

= ARC+APB +BSD + CQD
=m(ry+r,+r3+r,)
= 2[7+Z+ 7+Z}:gx21:66cm
7 2 2 7
35 47 = 0% 1 x 36%x 36
' " 360
0= 15°
0 15x2x 1t x 36
|z —X2nr = —————=31
360 360
36, Areas ixnrz— 210X22X5X5—1650—45-§cm2
- AT 350 3607 36 6
(6=210° in 35 minutes)
37. AC=28cm,BC= 2g,/2 cm(by Pythagoras).
M athematics-X
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radius= 14+/2 cm
Shaded region= Areaof semicircle—Areaof segment BCD

1 ,  90° , 1
Zn(1442)? - ——— x 1 (28)% +=x 28x 28
™ V2) 30 &5

392 cm?

240x2x22x35 146
360x7x10 T

Lengthof OAPBO= 14.6 + 3.5+ 3.5
21.6cm

38. | =

39. (2 —r?) = n{(1502)2 — (1500)2] x 20
3.14 [(1502)2 — (1500)?] x 20
= ¥ 3770.51.2

40. Circumferenceof cycle=2nr

2x%x300m

188.57cm

18857 x140x 60
100x100000

= 15.84km/h

Speed of cycle=

41 Areaof Minor sector =i X Tr 2 C
' 360

30 3.14x 4 x 4 cm?
60

.
A ! B

3
4.19 cm?

. 0 2
= —XTr
Areaof mgjor sector 360

= @x&mx 4x4
360
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42.

43.

45,

= 46.1cm?  (approx)

Areaof A= %basex height
= 1 AB x OC
2
= 1 2r xr
2
= r’ squareunit
LetAB=hcm
1
Areaof tropezium= E(AD +BC) x AB
1
245 = 5(10+ 4) x4
h=35cm
90° 2
Areaof quadrant ABE= o< X ™ (3.5 sg.m
= 9.625s0.m
Areaof shadedregion= 24.5 - 9.625
= 14.875s0. m
Areaof shaded portion =

Areaof square—Areacf circle—(Areaof 2 quadrauts) or Areaof Semicircle.
| 22x42x42  22x14x14x1
7x10x10 7x10x10x2
64 —55.44 - 3.08
= 5.48cm?

7065 100x314x r?
100 ~  360x100

7065x 360
100x 314

:r2

9=r
r=9cm.

Source: EDUDEL
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46. Areaof shaded portionis=Onecircle and Areaof rectangle—semicircleof diamter
DC,

_(DCY*
Areaof shaded portion= o
P nr2| AB x BC — N2
2
- g><(3.5)2+[98——22X7X7}
7 7x2
= 385+ [98—77]
=385+21
= 59.5cm?

47. Four semicircluar means2circles,
2

Areaof 2 circles = ogy

2x3.14%x20x% 20

= 2512

2512 x 1.25

3 3140

48. Redraw the figure and decide in into well known shapes,
One semi circle + Rectangle

2
Areaof shaded region = | x b+%

2% 2

8x4 + mx

(32 + 21) cm?

49. Areaof thesegment = Area of sector —Areaof A
120 22
= —X—x21x21 = 2
Areaof sector 260 < 7 462 cm

441
Areaof A= Tﬁ cm? (NCERT example—23)
441
Areaof segment = (462—7\/5) cm?
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- %1(88— 214/3) cm?

50 | = i>< 2nr
' 360
45 2x22xr
360 7
14=r
r=14cm
51. Flower bed hastwo semi-circular shapes and one rectangular shape.
Area= | x b+ mr?

= (44%x16+n*x8x%8)

= (704 + 64rm) cm?®
52. Areaof shaded region = Rectangle+ Semicircle—Triangle

11=

1
=20x15+28.12n - EXlng

= 334.39cm?
53. 2nr = 2r + 16.8
22 1
ZXQI’—ZY = 168 or Zr(——l):@
7 10 7 10
o [Ej _ 168 le8x7__ 176 _
o 77710 % 10x2x15 ~ 300 UM
54. Areaof shaded region = Area of rectangle — [Area of 2 semicircles + Area of
rectangle]
2
. LxB—{Ziﬂ xb}
2
= 26x12—-[nx2x2+16x 4]
= 312 — 4 — 64 = (248 — 4) m?
55. nrf +mrd = 130w = 12 +1f +130 (1)
= n+r,=14 ..(2
Substitudethevaueof r, from (2) in(1) and solve.
M athematics-X
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21,2 —281,+66=0
r? —14r+33=0 (Neglecting—ve)

r=211cmandr =3cm
56. Areaof shadedregion= Areaof A —Areaof 3 sectors.

NE e

areaA = TXMXM = 7><196 = 49./3

A f 3 Sect —3xﬂx§x7x7—77
reao ors= 360 7 =

= (49Y3-77) Ans

57 nr2=@ o 2-196 or r=14m
' 100 o '
omr = 2x x4 010 _oem
7 10 100 )

_ 572
Number of revolution = ﬁ =65

58. nr? = 2464 cm?
r=28cm or d=28+28=56cm

1 1
Areaof rhombus= Edle or Edzz (dy=dy)

= %x56><56 = 1568 cm?

59. Areaof shadedregion= Areaof A —Areaof 3 sectors.

1 Tcr2
=~ x20———(0,+0,+0
48 360( 1+ 82 +63)

B 22x6x%x6
7% 360
= 480 -56.57

= 423.43

M athematics-X
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60. 27~ (Areaisequal to 2 circles.)

2y 2mr N 2nry
2 2 2
[ 22 6 22 4 22 2}

2><—><—+2><—><E><2><—><—

61. Perimeter=

264

2x%[3+2+1]: =37.71 cm

2 2 2
A s 73 2
g B 228842
Area {nz n2 nz} 7( )

= 31.71 em?
62. Radius of bigger circle O = 30 cm
Radius of Smaller O’ = 20 cm Y -.l.-ll-‘
Difference of their radii = (30 —20) = 10 cm AR . L . ._ A B
AB is tangent to small circle 3¢ | M)

8l

Radius = 0'C i.e. OD L AB O T2oeny

OCA =90°= |OCB T

In A OCA by Phythagoras

AC=202¢cm
AC=CB

AB= AC+CB

AB= AC+AC=2AC

U

- AB=2x202cm

=40 \/Q cm
CD = Radius of bigger circle-OC
=30-10=20 cm

1
Area of cap = EABXCD

%x40\/§x20cm2

= 400 /2 cm?
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1
63. Areaof trapezium = - h(a+Db)

= %X14X (18+ 32) :350Cm2

2
r
Areaof four sectors= %x (£LA+ «£B+ £C + «£D)

_ 7c><7><7><360
360
= 49 T cm?
2 2 2
I r I
64. Areaof shaded region= (nl L +n3j
2 2 2
(17><17 10x10 7><7)
=T + +
7 2 2
= 688.28 cm?
O3
M athematics-X
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PRACTICE-TEST

AREAS RELATED TO CIRCLES

Time: 1Hr. M.M.: 20
SECTION-A
1. If the circumference of two circles are equal, then what is the ratio between
their areas? 1
If the diameter of a protactor is 21 cm, then find its perimeter. 1
Areaof acircleof radius Pis : 1

4.  Tick the correct answer.
If the perimeter and the area of acircle are numerically equal then the radius of

thecircleis 1
(@ 2units (b) munits (©) 4units (d) 7units
SECTION-B
5. Thelength of minute hand of aclock is 14 cm. Find the areaswept by the mixutre
handin8 minutes. 2
Findtheareaof acirclewhose circumferenceis22 cm. 2
Find the area of a quadrant of a circle whose circumferenceis 44 cm. 2
SECTION-C
8. Ahorseistiedtoapolewith 28 cmlong string. Findthearea
wherethe horsecan graze. 3
9. Infig.two concentriccircleswith centre O, haveradii 21.cm
and42cm. If £AOB=60° findtheareaof the shaded region. ‘
22
(Usen=—=) 3 ﬂ
7 A B
SECTION-D
10. AchordAB of acircleof radius 10 cm makesaright angleat the centre of thecircle.
Find theareaof theminor and major segments. 4
o7
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