Areas Related to

Circles
SOLUTIONS

1.  (c): Let the radius of the field be r.

lx%xr2=3850

2
Then, =~ =3850 5

2 [Given] =

7
= 12=3850 x 17 = 2450 =7r=35/2m

Thus, perimeter of the field
- %(35\/5)&(35\/5) = J2(110 + 70) = 18042 m

2. (a):Area of circle, A= = # = %
= 2A=rC

3.  (d): Radius of a wheel =14 cm

Circumference of the wheel =2 x % x14 =88 cm

[Given]

Distance covered = Circumference of wheel x Number of
rotations
=88 x 50 = 4400 cm

4. (d) : Let a be the side of the square and R be the

radius of the circle. Then, a* = nR? [Given]
LR R_1

> T a Jn
Ratio of perimeters of circle and square = 2I—R

a
_Rym_m, 1 _r
27a 27 2
5. (c): Let r be the radius of a circle.
Now, 2nr - 2r =207 [Given]
= 2r(n-1)=207= Zr(%—l): 207
o orxBoogr = =27 _4850m
7 x2

6. (a): Since the minute hand rotates through 6° in one

minute.

.. Required area = Area of sector with sector angle 6°
and radius 7 cm

6° 22 1 2
= X==X7X7==—=%x22x7=257
360° " 7 60 o
7.  The distance travelled by a wheel in one revolution
is equal to its circumference i.e., nd cm = n(2r)cm = 277 cm
[+ d=2r]
8. If r > 2, then numerical value of area of a circle is
greater than numerical value of its circumference.

9. Perimeter of a semi-circular protractor = Perimeter
of a semi-circle = (2r + ©r) cm

2r+ar=36 [Given] = 2r(1+n) =236
= 2r= 362X 7 _868cm = Diameter of protractor
10. Circumference of circle = 44 cm [Given]
= Omr=44 = r= ‘214;2;:7cm

Area of quadrant of circle = i X % X7x7 =385 cm?

11. Here, 0 = x° and radius, R = 2r
0 2 x° 2 X
= X 2 =
360° 360° ™2 =505
12. No. Since, diameter of the circle is equal to the
breadth of the rectangle.
The area of the largest circle that can be drawn inside

o

TETZ

X TR

Area of sector =

2
arectangle is n(g) cm? , where (%) is the radius of the

circle.

13. Let radius of circle be r and length of arc be I
Perimeter of a sector of a circle = 24.4 cm [Given]
= 2r+1=244

= 2x43+[=244 = [=244-8.6=15.8cm

1 1
Area of sector = E xIr = 5 x 15.8 x 4.3 = 33.97 cm?

14. Let r be the radius of circle. It is given that

. 3 .
Area of sector of circle = —- x Area of the same circle

18
0 2_3 2 _3 o = 0
= g X EgX™ = 6—18><360 60
15. Let ABCD be the square circumscribing a circle.
AC =2 x Radius of circle = 2r cm D C

In right AABC, AB* + BC* = AC*
= 2AB*=(2r)? (.- AB = BC)
ar?

= AB’= =22 = AB=2rem 4 B
Perimeter of square ABCD =4 x side = 4427 cm

16. Yes. If circumferences of two circles are equal, then
their corresponding radii will be equal. So, their areas
would be equal.

17. (i) (a) :Since BOC is the diameter and ZBAC = 90°
BC? = AB* + AC?
=7%+24% = 625
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2

= BC=25cm

25
Radius of circle = ? cm =125cm

22
(ii) (c) : Area of circle = 1t(12.5)2 = ~ xX12.5x12.5
= 491.07 cm”

(iii) (b) : Clearly, ZCOD =90°
[ ZCOB =180° and equal arcs subtends
equal angles at the centre]

X TET‘2

o

Area of region COD = 3

00

1
=, (491.07)=12276 cm?

1
(iv) (d): Area of ABAC = 5 X ABXx AC

1 2
:5><7><24=84cm

(v) (b): Area of the polluted region = Area of circle

- Area of sector COD - Area of AABC
=491.07 - 122.76 - 84

=284.31 cm”
18. (i) (b):Let the radius of outer most circle be R.

Outer most circumference = 308 m [Given]
22
= 27R=308 = 2><7><R= 308
R= 308 x7 —49m
2Xx22
(ii) (c) : Let the radius of inner most circle be r
Inner most circumference = 264 m [Given]
= 2nr=264
2647
= 2><£><r=264 = r= =42 m
7 2X22

(iii) (a) : Width of the track = Radius of outer most track
- Radius of inner most track =49 - 42 =7 m

(iv) (d): Area of the race track = Area of outer circle
- Area of inner circle
= n(R* - ) = 1 [(49) - (42)]]
22
= 7[2401 —1764] = 2002 m?

(v) (b): Cost of painting the whole race track
=% (6 x 2002) =% 12012.

1
19. (i) (a) : Area of sector ODCO = Z o

1 22
—X=x14%14 =154 cm?>
4 7

1 1
(i) (b): Area of AAOB = —x OAXOB = 5 (20%20)

=200 cm?
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(iii) (a) : Area of region which is golden plated
= area of AOAB - area of sector ODCO.
=200 - 154 = 46 cm?
Total cost of golden plating = (6 % 46) =3 276

(iv) (c) : Area of major sector = area of circle
- area of minor sector

2 1 2 _ 37[7'2

3 22
= [r°——T7r —
4 4

=2 xZZx14x14 =462 cm?

20 ><2><2><14
360° 7

=22 cm

(v) (d):Length of arc DC =

20. (i) (c) : Area of the region containing blue colour
22 80° 22 80°

=—X5X5x% ——X3X3X
60° 7 360°

22 2 44
== xZx[25-9]=—(16)=11.17 cm?
79 63

(ii) (b): Area of the region containing green colour
22 60°
=—X
7 360°

22 1
[5x5-3x3] =7xg><16 =8.38 cm?

(iii) (d) : Perimeter of the region containing red colour
= 2 + 2 + length of arc of sector having radius 3 cm +

length of arc of sector having radius 5 cm
22 20° 22 20°
=44+2X—X3X +2X—X5X
7 360° 7 360°

44 1 176
=4+—X—X8=4+—— =4+279=6.79 cm
7 18 63

160°
360°

2
(iv) (a) : Required area = 7 X3X3X

88 )
=22 =1257cm
7

(v) (a) : Angle of given sector = 80° + 60° + 20° = 160°
Thus, the given region represents minor sector of a circle.
21. In AABC, by Pythagoras theorem
AC*=AB*+ BC? = §* + > = 2¢° D/
= AC=s2 s
SR
2

S C

Radius of larger circle, R =

2
2

Area of larger circle = nR? = Tl{

Radius of smaller circle, r = %

2
Area of smaller circle = mr? = n(%) =—
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nsz/4_1
ns? /2 2

22. We know, that number of revolutions made by

=1:2

Ratio of areas =

Distance covered

wheel =
Circumference of wheel
400 = 16.72 km
Circumference of wheel
= Circumference of wheel = —12022 km

= 2nr= (16‘72 x 1000 x 100) cm
400
2x22 1672 x 10
X =
7 4
Diameter of wheel = 1330 cm.

= 2r=1330

23. Let R and r be the radius of outer and inner circle
respectively.
Given, 2nR = 88 cm and 2nr = 66 cm
R= ﬁcm andr = ﬁcm
2n 2n
88 66

Width of thering= R-r =
2n 2w

:1><1><22:3.5 cm

2 22

24. Given, 7y =4cmandr,=3cm

Let r be the radius of new circle.

Area of first circle, A, = nr,> = n(4)* = 16 1 cm?
Area of second circle, A, = r,” = n(3)* =9 w cm
Area of new circle = A; + A,

= n”=16n+91 = n*=25x

= =25 = r=5cm

[Since radius cannot be negative so, r # -5]
Hence, the radius of new circle is 5 cm.

2

[Given]

25. Here, sector angle, 0 =90°, r = 14 m

nr

0
Area of the field graze by the horse, A; = 360° >

_ 90° 2
2o 314 (19)

_3.14x19

=153.86 cm?

Now, area of field = (25)? = 625 m?

- Area of field not grazed by horse = Area of field - A,
=625 - 153.86 = 471.14 m?

26. Since, AABC is an equilateral triangle.

s LA=/B=2C=60°and AB=BC=CA=10cm

E, F and D are mid-points of the given sides.
AE=EC=CD=DB=BF=FA=5cm

Radius of a sector (r) =5 cm

Now, area of sector CDE = x3.14 % (5)

= % =13.0833 cm?

360°

Area of shaded region = 3 x (Area of sector CDE)
= (3 x 13.0833) cm® = 39.25 cm?

27. Let R and r be the outer and inner radius of circle
respectively.

Area of circular park = 1386 m*

= n?=1386 = r*=441 = r=21m
Now, cost to construct a track around a circular park at
the rate of ¥ 3.50 per m? is ¥ 4440

Area of track = —40m2
3.5

[Given]

R o230 2 p2 g - 4440
3.5 7 3.5
L 22 Lo 4440 oo 444044851 _ 9291
7 35 3.5 3.5
L g2 91 7 18582 o o
35 2 2

= R =29.06cm
. Width of track = R - r =29.06 - 21 = 8.06 cm

28. LetOB=r=A0

Perimeter of APB + Perimeter of AQOB = 40
1
= Tty nr+r=40

= r(%n+l)=40:>r(‘; x%+1) 40

= (%H) 40 = 40r=280 = r=7cm
2 2
Shaded area = —n(r /2) + %
77 g7 774308 _385 _ g o5 2
4 4 4
29. Area of region ABDC = (Area of sector OAB)
- (Area of sector OCD)
_ m(0A)* x60°  m(OC)* x60°
360° 360°
= E x (42) = L% (21)?> [.- OA =42 cm and OC = 21 cm]

=—(1764 441) = 13231 cpy?

Area of circular ring = [(42)* - (21)]
= (1764 - 441) = 1323 = cm”
Area of shaded region = Area of circular ring
- Area of region ABDC

=1323m— - 1323n(1 _%)

—1323x2><§=3465 om?

1323w
6

30. Given diameter of circle = 16 cm

Radius of circle = % =8cm

Draw, OM 1 AB

bisects ZAOB (+OA=0B=8cm)



4
=AM =BM = EAB = 8\2/— 4/3cm
In right AAOM, sin ZAOM = & 4\/_ \/_
OA 8 2
= ZAOM=60° "+ sin60° = ?J
ZAOB =2/A0M = 2 x 60° = 120°
and cos 60° = O—M=>l OM = OM=4cm
OA 27§
Area of minor segment = Area of sector AOB
- Area of AAOB
= ><1rr2—1><AB><OM
360° 2
= 120 xgx8x8——x8\/§x4
360° 7

=67.04 - 16 x 1.732 = 39.328 cm?

31. Diameter of disc =7 cm

Radius of disc, r = % cm

&

A f di —nrz—gxzxz
rea of disc = = X5%35 125 cm
X7 365 cm?

Area of aluminium plate = (side)® = (12.5) = 156.25 cm?
Area of remaining part = Area of aluminium plate
- Area of disc
=156.25 - 38.5 =117.75
Now, weight of 1 cm?® plate=0.8 g
Weight of 117.75 cm” plate = 0.8 x 117.75=942 ¢

32. AB is the diameter of the circle, ZACB = 90°
[ Angle in a semi-circle is 90°]
In right AACB,
AC*+ BC* = AB? [By Pythagoras theorem]
= 15°+8*=AB® = 225+ 64 = AB?

= AB=+289 =17 cm
AB 17

Radius of circle, r = — = — cm
2 2

Area of AACB = %XBCXAC:%X8><15:60cm2

Area of AABD= 60 cm* (.- AACB is congruent to AABD)

17 17

Area of circle = n/* = 3.14 x 5 XS =226.865 cm”

Area of shaded region = Area of the circle
- (Area of AACB + Area of AABD)
=226.865 - 2 x 60 = 106.87 cm?
OR
Here, ZAOB = 90°

AAOB is a right angled triangle.
OB=0A=105+35=14cm

WEG 100 PERCENT Mathematics Class-10

Area of AAOB = %XOBXOA:% x 14 x 14 = 98 cm?

Area of sector ODC = 0 X 2

360°
= %0 X 2 x10.5%x10.5
360°

= i x 22 x 1.5 x 10.5 = 86.625 cm?

Area of shaded part = Area of AAOB
- Area of sector ODC
=98 - 86.625 = 11.375 cm”
Cost of silver plated of 1 cm? shaded part = % 50
Cost of silver plated of 11.375 cm? shaded part
=3 (50 x 11.375) =X 568.75
Total cost awarded by school = 15 x 568.75 = ¥ 8531.25

33. Let height of trapezium = h cm

Area of trapezium = % (Sum of parallel sides) x height

. %(10 +4)xh=245 [Given]

:>(14)]’l=49 h_ _35cm

Radius of sector ABE =3.5cm
0 2

f BE=
Area of sector ABE 360° X Tr

=90 22 35435=1%20%05%35=9.625cm?
360007 1

Area of shaded region = Area of trapezium
- Area of sector ABE
= (24.5 - 9.625) cm?® = 14.875 cm?
34. We know that tangent to a circle is perpendicular to
radius.
~ OALAP = ZOAP=90°

In right AOAP,
AP?= OP* - OA? [By Pythagoras theorem]
= (AP)*=(10)*- (5)>*=100-25=75
= AP=5J/3cm
. Area of AAOP
- %xOAxAP——x(S 5V3) = 255/5 cm?
In AAOP and ABOP,
AO =BO [Radii of circle]
ZOAP = ZOBP [Each 90°]
OP =0OP [Common]
- AAOP = ABOP [By RHS congruency criteria]
= ZLAOP = «ZBOP [By CPCT] (i)
= Areaof ABOP = 25\/—
In right AAOP, cos8= %
= cosB= 50 % — 6=60°= ZBOP [From (i)]
ZAOB =120°



Areas Related to Circles

Hence, area of sector OACB

Z120° 514w 5%5=2617 cm?
360°

. Area of shaded region = Area of (AAOP + ABOP)
- Area of sector OACB

= (253 -26.17) = (25 x 1.73 - 26.17) = 17.08 cm?
Length of belt which is still in contact with the pulley

g‘égo x 21(5) [+ Sector angle = 360° - 120° = 240°]

2
=5 x2x314 x5=20.93 cm

35. Length of arc PA = x 2mr

0
360°

In AOAB, tang=AE = AB=rtan0 ..(i)

o (- OA=r)

Now, sec = @ = BO =rsec6
r

Length of BP = OB - OP = r secb - r
So, perimeter of shaded region = Length of arc PA + AB + BP

:ix2nr+rtan6+rsec6 r= r|:tan6+sec6+—e—1:|
360° 180°

Area of sector OPA with sector angle, 6 = 6 x r2

360°
Area of AOAB = % < OAx AB

=%><r><rtan6=%r2tan9

Area of shaded region = Area of AOAB - Area of sector

OPA
_12 6 2
=57 tan® 3600751’
_12 ( _ 78 )
" tan6 180°
OR
Area of the square lawn ABCD = (56 x 56) m” ..(i)

Let OA=0B=xm
In AAOB,

X+ x* =567 [By Pythagoras theorem]

= 2*=56x56 = x*=28x56 ...(ii)
Now, area of sector OAB = 39600° X a2 = % x o2

(i x % X 28 56) 2 [From (ii)] .. (iif)
Also, area of AOAB = (%x 28 56) m? (- LAOB = 90°)

...(iv)
So, area of flower bed AB

- (1><2—72x28><56——><28x56)

1 [From (iii) and (iv)]

1 22 8) 2
= “4 2 S (v
4><28><56(7 2) (4>< 8><56><7)m v)

Similarly, area of the other flower bed
1 8 2
) S
(4 X 28 x 56 x 7 )m

Therefore, total area

...(vi)

=(56><56+1x28><56><§+1x28><56><§ m2
1 711 7

[From (i), (v) and (vi)]
=|:28><56(2+%+%)]m2=4032 m? R

36. Perimeter of the shaded region = Length of APB
+ Length of ARC + Length of CQD + Length of DSB

Now, perimeter of APB = Perimeter of CQD

1
=—x2n(z)=—
2 2

Perimeter of ARC = Perimeter of I/D—STB

X—=11cm
2

1 22
==X2m(7)=—X7=22cm
2 7

Thus, perimeter of the shaded region
=2 x (11) + 2 x (22) = 66 cm

OR
In right AABC, AC*> = AB* + BC?

= AC= (6)*+(6)* =6:2cm

Radius of the circle, % =3J2 cm

(i) The sum of the areas of the two designed segments
made by the chords AB and BC
= (Area of the semi-circle in which AABC is inscribed)

- (Area of AABC)

= (1n><(3\/5)2 )— (1x6><6)
2 2
- (% 314 x 18)— 18 =28.26 - 18 = 10.26 cm?

(if) The area of the designed segment made by the
chord PQ = Area of sector OPQ - Area of AOPQ

_ 90°
360°

=%x3.14x(3\/§)2—%x3\/§x3\/§

anz-%xopon

=1413-9=5.13 cm’
(iif) Now, area of the total designed part
= (10.26 + 5.13) cm”® = 15.39 cm?
Total cost of making the designs at the rate of
% 10.25 per cm*= ¥ (10.25 x 15.39) =¥ 157.75
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