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1 The diagram shows acircle, centre O, with radius 10 cm and angle AOB = 80°.
Work out the area of sector AOB. Give your answer correct to 3 significant figures.

% xnx 102 = 69.3|

2 The diagram shows a circle with centre O. A and B are points on the circle. The shaded region
isasegment of thecircle.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.
_ S0 2 _
A B sector = 260 XX 7 21.38
triangle = é x 7 x 7 xsin S0°=18.77

segment = 21.38 — 18.77 = 2.6l

<

3 The diagram shows acircle, centre O, with radius 12 cm and angle AOB = 70°.
Show that the area of the shaded segment is 20.3 cm?, correct to 3 significant figures.

- 70 2 _
B sector = 260 XX 12 87.96

triangle = L x 12 x 12 x sin 70° =

67.66
segment = 87.96 — 67.66 = 20.3

A

<

area = 20.3 em?
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4 The diagram shows acircle, centre O, with radius 6 cm and angle AOB = 150°.
Work out the area of sector AOB. Give your answer correct to 3 significant figures.

%xnx&:qm

<)

5 The diagram shows acircle, centre O. The shaded region is a segment of the circle.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

A B sector = 35—600 xmx9 = 3534
v triangle = L x 4 x 4 x sin 50° = 31.02
V. segment = 3534 — 31.02 = §.32
4.32 em?

6 The diagram shows a circle, centre O, with radius 8 cm and angle AOB = 120°.
Show that the area of the shaded segment is 39.3 cm?, correct to 3 significant figures.

— 120 2 _
sector = 250 X TUX g 67.02

triangle = é x 8 x 8 xsinl20°=

X e 27.71
segment = 67.02 — 27.7] = 39.3

)

area = 39.3 cm?
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7 The diagram shows acircle, centre O, with radius 4 cm and angle AOB = 60°.
Work out the length of arc AB. Give your answer correct to 3 significant figures.

A_— B %XZXT[X‘I=Q./39
\/
4q.19 cm

8 The diagram shows a circle with centre O. A and B are points on the circle. The shaded region
isasegment of thecircle.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

_ 60 2 _
sector = 260 X U X 9 8.378

triangle = é X 4 x § xsin 60° = 6928
segment = 8.378 — 6.928 = .45

9 The diagram shows acircle, centre O, with radius 10 cm and angle AOB = 90°.
Work out the exact area of the shaded segment.
Give your answer in terms of 11.

- 90 2 _
A . sector = o - X x 107 = 25m
v triangle = é x 10 x 10 x sin 90° = é x 10
V x 10 x| =50

segment = 25n — S0

251 — 50 em?
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10 Thediagram showsacircle, centre O, with radius 7 cm and angle AOB = 120°.
Work out the area of triangle AOB. Give your answer correct to 3 significant figures.

é x7x7xsinl20° =222

}

120°

11 Thediagram showsacircle, centre O. The shaded region is a segment of the circle.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

sector = 1% x  x .52 = 69.36

360
A B triangle = é x 85 x 85 xsin 0° =
gt 3395
> e segment = 69.36 — 33.95 = 35.4
35.9 cm?

12 ABisachord of acircle, centre O. The radius of the circleis 7.5 cm and angle AOB = 100°.
(a) Work out the area of sector AOB.
(b) Work out the area of triangle AOB.
(c) Work out the area of the shaded segment.
Give your answers correct to 3 significant figures.

(a) % xnx 7.5 = 49.09

(b) é x 7.5 x 7.5 x sin 100° = 27.70
(c) 49.09 — 27.70 = 21.39

7.5cm

>
O 4
=
g

@

(a) 49.1 ecm?; (b) 27.7 em?; (c)
21.4 em?
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13 Thediagram showsacircle, centre O, with radius 10 cm and angle AOB = 50°.
Work out the area of triangle AOB. Give your answer correct to 3 significant figures.

/

A B —x 10 x 10 x sin 50° = 38.30
— 2
\/
3383 em?

14 ABisachord of acircle, centre O. The shaded region is a segment of the circle.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

sector = B2 x 1 x §.5% = 34.32

360
triangle = 3 x .5 x S.S x sin 130° =
o 11.59
5.5cm segment = 39.32 — 11.59 = 22.7
130°
22.7 em?

15 ABisachord of acircle, centre O. Theradius of the circleis 10 cm and angle AOB = 120°.
(a) Work out the area of sector AOB.
(b) Work out the area of triangle AOB.
(c) Work out the area of the shaded segment.
Give your answers correct to 3 significant figures.

(a) 2% xnx10°=104.7
A ﬂ ° (b) L x 10 x 10 x sin 120° = 43.30
P

(c) 104.7 — 43.30 = 61.42

(a) 105 cm?; (b) 43.3 cm?; (c)
61.4 cm?
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16  Thediagram showsacircle, centre O, with radius 12 cm and angle AOB = 120°.
Work out the exact area of the shaded segment.
Give your answer in the form a1t — bv3, where aand b are numbers.
sector = % xmx |22 = 43n

triangle = é x 12 x 12 x sin 120° = é X

B
120° 3
12.cm 12 x 12 x 5 = 36vV3

o
segment = §3n — 36V3

A

48 — 36vV3 em?

17 Thediagram shows acircle, centre O, with radius 8 cm and angle AOB = 80°.
Work out the area of the shaded major segment. Give your answer correct to 3
significant figures.

circle = m x 82 = 201.)

minor segment = % xnx 8 — é x 82

x sin 80° = 13.17
major segment = 201.] — 13.17 = 188

\

AB isachord of acircle, centre O. The radius of the circleis 14 cm and angle AOB = 130°.

(a) Work out the area of sector AOB.

(b) Work out the area of triangle AOB.

(c) Work out the area of the shaded segment.
Give your answers correct to 3 significant figures.

(a) % xmx 14 =2224
A m B (b) é x 14 x 19 x sin 130° = 75.07

Lem (c) 222.4 — 75.07 = 147.3

18

(a) 222 em?; (b) 750 em?; (c)
147 cm?
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19  Thediagram showsacircle, centre O, with radius 6 cm and angle AOB = 120°.
Work out the exact area of the shaded segment.
Give your answer in the form a1t — bv3, where aand b are numbers.

sector = 222 x 1 x 62 = |2n

360
A/\B triangle = L x 6 x 6 x sin 120° = L x 6 x
] 2 2
120
6cm
o]

6 x 2 =9v3
segment = 12n — 9V3

121 — V3 em’®

<

20  Thediagram shows acircle, centre O, with radius 5 cm and angle AOB = 100°.
Work out the area of the shaded segment as a percentage of the area of the circle.
Give your answer correct to 1 decimal place.

o segment=%Xr[XS2—éXS2xsin
9 — 100° = 9.507
10 Co circle = n x §* = 78.54
o 9.507 + 78.56 x 100 = 12.1%

21  ABisachord of acircle, centre O. The radius of the circleis 8 cm and angle AOB = 140°.
(a) Work out the area of sector AOB.
(b) Work out the area of triangle AOB.
(c) Work out the area of the shaded segment.
Give your answers correct to 3 significant figures.

(a) % xnx 8 =789

/ . o _
AB (b)zxgxgxsmléo-zo..ﬁ
(c) 78.19 — 20.57 = §7.62

(a) 78.2 cm?; (b) 20.6 cm?;
(c) §7.6 em?
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22  Thediagram showsacircle, centre O, and achord AB. Angle AOB =90°.
The area of the shaded segment is 91 — 18 cm?. Find the radius of the circle.

- 90 =1
sector = oo xmx P = o’
AAB ‘ /
triangle = - r°
|2 o -
Cem L =9s0r =36

o) r==6

23 Thediagram shows acircle, centre O, with radius 7 cm and angle AOB = 100°.
Work out the area of the shaded major segment. Give your answer correct to 3
significant figures.

circle = m x 7 = 153.9
A B minor segment = % xmx7 - é x 7% x
- sin 100° = 13.63
<O

major segment = 153.9 — 18.63 = 135

24 Thediagram shows acircle, centre O, with radius 12 cm and angle AOB = 90°.
Work out the area of the shaded segment as a percentage of the area of the circle.
Give your answer correct to 1 decimal place.

- 90 2 _ 1 2 .
A . segment = - - x 1 x |2 5 X 127 x sin
v 90° = 41.10
S circle = m x 122 = 452.4

4110 +~ 452.49 x 100 = 9.1%
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25 Thediagram showsacircle, centre O, and achord AB. Angle AOB =90°.
The area of the shaded segment is 36m1 — 72 cm?. Find the radius of the circle.

sect0r=ﬂ><nxr2=énr2

360
A /\

B
; =1
o triangle = - r°
Com o =36s00r =144
o r=12

$

26 Thediagram shows acircle, centre O, with radius 10 cm. The chord AB has length 16 cm.
(a) Work out the size of angle AOB. Give your answer correct to 1 decimal place.
(b) Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

(a) half the chord = 8

sin (AOB + 2) = ,10 = 0.8000
AOB + 2 = §3.13° AOB = 106.3°
_ 106.3 2 _
A (b) sector = 20, XX 10> = 92.73
16 cm triangle = 5 x 10 x 10 x sin 106.3° = 48.00
B \/ A

segment = 44.7

(a) 106.3°% (b) 44.7 cm’

27  Thediagram showsacircle, centre O, with radius 10 cm. The distance from O to the chord AB
is6cm.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

cos (AOB + 2) = % = 0.6000
AOB + 2 = §3.13°

AOB = 106.26°
_ 106.26 2 _
sector = o= x x 10° = 92.73
I‘- triangle = é x 10° x sin 106.26° = 48.00

{

segment = 44.7
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28  Bethan and Owen each cut a segment from acircular pizza base.
Bethan: radius 6 cm, angle at the centre 100°.
Owen: radius 4 cm, angle at the centre 110°.
Who cuts the segment with the larger area? Y ou must show your working.

100 2 2 . 0
C —— X X - — X X =
Bethan: 260 X T 6 5 6 sin 100

13.7 em?

Owen: % Xxmx 42— é x 4% x sin 110° = 7.84

com?

Bethan (13.7 em? compared with
7.84 cm?®)

29  Thediagram showsacircle, centre O, with radius 9 cm. The chord AB has length 12 cm.
(a) Work out the size of angle AOB. Give your answer correct to 1 decimal place.
(b) Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

(a) cos AOB = LXL =12 _ o))

A~ TN\ B 2x4x9
W AOB = 83.6°
_ 836 2 _
S (b) sector = S X x4 =5l

triangle = é x 9 x 9 x sin 83.6° = 40.25
segment = 18.9

(a) 83.6% (b) 13.9 cm?

30 Thediagram showsacircle, centre O, with radius 5 cm. The distance from O to the chord AB
is4cm.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

cos (AOB + 2) = % = 0.3000
AOB =+ 2 = 36.837°

AOB = 73.74°
_ 7374 2 _
/A sector = . F x 1 x 57 = 16.09
A triangle = é x §% x sin 73.74° = 12.00
B ~— A segment = 4.09
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31  Thediagram shows acircle, centre O, with radius 10 cm and angle AOB = 70°.
(a) Work out the area of the shaded segment.
(b) Work out the perimeter of the shaded segment.
Give your answers correct to 3 significant figures.

(a) sector = 61.09
triangle = 46.98
segment = 61.09 — 46.98 = 14.]

(b)arc:’%XZXnXIO:IZ.ZZ

chord AB = 2 x 10 x sin 35° = 11.47
perimeter = 12.22 + 11.47 = 23.7

(a) 14.1 em?; (b) 23.7 em

32  Thediagram shows acircle, centre O, with radius 12 cm. The chord AB has length 14 cm.
(a) Work out the size of angle AOB. Give your answer correct to 1 decimal place.
(b) Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

_ 1224127 -y _
5 (a) cos AOB = e = 03194

el
W AOB = 71.4°
o (b) sector = 24 x  x 122 = 89.69

A

360
triangle = 5 x 12 x 12 x sin 71.4° = 68.23

segment = 21.§

(a) 71.4° (b) 21.5 cm?

33  Thediagram shows acircle, centre O, with radius 5 cm. The distance from O to the chord AB
is3cm.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

cos (AOB + 2) = § = 0.6000

A /\ B AOB + 2 = §3.3°

|
; AOB = 106.26°
N sector = % xnx8§=23)%

triangle = é x §% x sin 106.26° = 12.00
segment = 11.2

stemup.co.uk


https://stemup.co.uk

SteVV)Up Model Solution Area of a Segment (WIEC Wales)

34  Thediagram shows acircle, centre O, with radius 6 cm and angle AOB = 60°.
(a) Work out the area of the shaded segment.
(b) Work out the perimeter of the shaded segment.
Give your answers correct to 3 significant figures.

(a) sector = 13.85
triangle = 15.59
segment = 18,85 — 15.59 = 3.26

(b)arc=%><2><n><6=6.28‘3

A
A chord AB = 2 x 6 x sin 30° = 6.000
perimeter = 6.283 + 6.000 = 12.3

(a) 3.26 ecm?; (b) 12.3 em

35  Thediagram shows acircle, centre O, with radius 8 cm. The chord AB has length 14 cm.
(a) Work out the size of angle AOB. Give your answer correct to 1 decimal place.
(b) Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

(a) cos AOB = & =19 — _p¢3)3

/\ 2x8x8
A B AOB = 122.)°

= 1221 2 =
14cm . (b) sector = S, Xmx ¥ =689
o triangle = 5 x 8 x 8 x sin 122.1° = 27.]I

segment = 4l.

(a) 122.1° (b) 411 cm?

36  Thediagram showsacircle, centre O, with radius 8 cm. The distance from O to the chord AB
is4cm.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

cos (AOB + 2) = g = 0.5000
AOB =+ 2 = 60.00°

AOB = 120.00°
sector = % xnx 8 =6702

triangle = é x 8% x sin 120.00° = 27.7

segment = 39.3
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37  Dylan and Megan each cut a segment from a circular pizza base.
Dylan: radius 7 cm, angle at the centre 110°.
Megan: radius 5 cm, angle at the centre 80°.
Who cuts the segment with the larger area? Y ou must show your working.

Dylan: L2 x w x 72 = L x 72 x sin 110° = 24.0

360 2
cm?®
30 2 ! 2 ; )
F— X X - — X X =
Megan: 5 5 x m x $° — - x 5% x sin 80° = 5.14
cm?®

Dylan (24.0 em? compared with
5.4 em?)

38  Thediagram shows acircle, centre O, with radius 9 cm. The chord AB has length 11 cm.
(a) Work out the size of angle AOB. Give your answer correct to 1 decimal place.
(b) Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

(a) cos AOB = LXL =1 — 253

2x9x9
AOB = 75.3°
(b) sector = % xnx9 =5325
O triangle = é x 9 x 9 x sin 75.3° = 39./8
A segment = 14.]

(a) 75.3% (b) 14.) cm?

39 Thediagram shows acircle, centre O, with radius 12 cm. The distance from O to the chord AB
is7cm.
Work out the area of the shaded segment. Give your answer correct to 3 significant figures.

cos (AOB + 2) = % = 0.5833
AOB + 2 = §4.3)°

AOB = 108.63°
sector = % xmnx |22 =1368

triangle = é x 122 x sin 108.63° = 68.23

segment = 63.3
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40  Elinand lwan each cut a segment from acircular pizza base.
Elin: radius 8 cm, angle at the centre 60°.
Iwan: radius 4 cm, angle at the centre 80°.
Who cuts the segment with the larger area? Y ou must show your working.

Elin: 2% x n x 82 — é x 82 x sin 60° = 5.30

360
com?

.30
lwan: 260
com?

xnxqz—éxqzxsl‘n30°=3‘29

Elin (5.80 cm? compared with
3.29 em?®)

41  Thediagram shows acircle, centre O, with radius 7.5 cm and angle AOB = 110°.
(a) Work out the area of the shaded segment.
(b) Work out the perimeter of the shaded segment.
Give your answers correct to 3 significant figures.

A/ N\E
v

(a) sector = 5§49.00
triangle = 26.43
segment = 54.00 — 26.93 = 27.6

(b)arc=%><2><n><7.5=l4/.90

chord AB = 2 x 7.5 x sin §5° = 12.29
perimeter = 14.40 + 12.29 = 26.7

(a) 27.6 em?; (b) 26.7 cm

42 Thediagram shows acircle, centre O, with radiusr cm and angle AOB = 80°.
The area of the shaded segment is 29.6 cm?, correct to 3 significant figures.
Work out the value of r. Give your answer as a whole number.

area=%XHXﬁ—éXt2xsin 80° =
0.2057 r*
=296 + 02057 = 1439
r=1199 = |2
12
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43  Megan and Mari each cut a segment from acircular pizza base.
Megan: radius 4 cm, angle at the centre 60°.
Mari: radius 10 cm, angle at the centre 100°.
Who cuts the segment with the larger area? Y ou must show your working.

. 60 ! 400 =
Megan.%XnXCﬂ—EX‘izxsm 60° = 1.45
cm?

< 100 2 | 2 . 0
C— X X - — X X =
Mari: 360 X T 10 5 10 sin 100

33.0 cm?

Mari (38.0 em® compared with
1.45 em?)

44 Two circles, each with radius 5 cm, overlap as shown.
The centre of each circle lies on the circumference of the other circle.
Work out the area of the shaded region.
Give your answer correct to 3 significant figures.

the common chord subtends 120° at each

centre

- 120 2 _ | 2 ;
one segment = 5 X 1 X 5% — - X 5% X sin
120° = 15.3§

shaded = 2 x 1535 = 30.7

45  Thediagram shows acircular pipe of radius 12 cm. The depth of water is 3 cm.
(a) Work out the area of the cross section of the water.
(b) The pipeis 8 mlong. Work out the volume of water in the pipe, in litres.
Give your answers correct to 3 significant figures.

(a) surface is 12 — 3 = 9 cm from the centre
cos (AOB + 2) = %

AOB = 82.82°
segment = 2222 x q x |22 - é x 122 x sin 82.82° =

360
32.649
b) volume = 32.649 x 300 = 26110 cm> = 26.1 litres

(a) 32.6 cm?; (b) 26.1 litres
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46  Two circles, each with radius 12 cm, overlap as shown.
The centre of each circle lies on the circumference of the other circle.
Work out the area of the shaded region.
Give your answer correct to 3 significant figures.

the common chord subtends 120° at each
centre

one segment = % xmx2% - é x 122 x

sin 120° = 88.44
shaded = 2 x 88.44 = 177

47  The diagram shows acircular pipe of radius 15 cm. The depth of water is7 cm.
(a) Work out the area of the cross section of the water.
(b) The pipeis2 mlong. Work out the volume of water in the pipe, in litres.
Give your answers correct to 3 significant figures.

(a) surface is 1S = 7 = 8 em from the centre
cos (AOB + 2) = %

AOB = 115.54°
segment = 1258 x nx IS? =+ x IS x sin 115.54° =
128.3

b) volume = 125.3 x 200 = 25070 cm? = 25.] litres

<+
~
o)
3

(a) 125 em?; (b) 251 litres

48  Thediagram shows acircular pipe of radius 20 cm. The depth of water is 14 cm.
(a) Work out the area of the cross section of the water.
(b) The pipeis 3 mlong. Work out the volume of water in the pipe, in litres.
Give your answers correct to 3 significant figures.

(a) surface is 20 — 14 = 6 cm from the centre
cos (AOB + 2) = %
20cm

AOB = 145.08°
o segment = 1508 x w x 20° — L x 20° x sin 145.08° =
3920
\/ I 14¢cm (b) volume = 392.0 x 300 = 117600 cm® = 118 litres

(a) 392 em?; (b) 118 litres
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49  Thediagram shows a circular pipe of radius 20 cm. The depth of water is 14 cm.
(a) Work out the area of the cross section of the water.
(b) The pipeis8 m long. Work out the volume of water in the pipe, in litres.
Give your answers correct to 3 significant figures.

(a) surface is 20 — 19 = 6 cm from the centre
cos (AOB + 2) = %

AOB = 145.08°
segment = 18398 x  x 202 - é x 20° x sin 145.08° =

360
3492.0

O
\—/ I 14¢cm (b) volume = 392.0 x 300 = 313600 cm> = 314 litres

(a) 392 em?; (b) 314 litres

20cm

50 Thediagram showsacircular pipe of radius 6 cm. The depth of water is 3 cm.
(a) Work out the area of the cross section of the water.
(b) The pipeis 3 mlong. Work out the volume of water in the pipe, in litres.
Give your answers correct to 3 significant figures.

(a) surface is 6 — 3 = 3 cm from the centre

3
cos (AOB + 2) = f
6em AOB = 120.00°
¢} segment = 12290 x n x 62 — L x 67 x sin 120.00° =
22,1

) s b) volume = 22.11 x 300 = 6633 cm® = 6.63 litres
cm
v

(a) 22.1 em?; (b) 6.63 litres
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