
Chapter 8 Circular Measure

1.

The diagram shows the sector AOB of a circle with centre O and radius 7 cm.
Angle AOB = radians. Find the perimeter of the shaded region.π

4

[3]
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7

arc length =wo
=7x=I

AB=72+72 - 2x7x7xc0s

=49 +49 - 49/2

AB =5.358

Perimeter =7+5.358
=10.9 (m



3.

The diagram shows an isosceles triangle OAB such that OA = OB = 12cm and angle
AOB = radians. Points C and D lie on OA and OB respectively such that CD is an arcθ

of the circle, centre O, radius 10 cm. The area of the sector OCD = 35 .𝑐𝑚2

a. Show that = 0.7θ

[1]

b. Find the perimeter of the shaded region.

[4]

c. Find the area of the shaded region

[3]
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↓x100 x0
=35

0 =5
0 =0.7 (shown)

Arc length =vo
=7cm

AB=12+12- 2 x 12 x12x
c050.7

AB =8.23cm

P =8.23 +7+2 +2

=19.23cm

Area of =absinc
=1 x12x 12

x 5in0.7

=46.4cm2 shaded =46.4-35

-11.4 cm2
Area of sector:Iwo

=1 x100x0.7
2

=35 cm



4.

The circles with centres C1 and C2 have equal radii of length r cm. The line C1C2 is a
radius of both circles. The two circles intersect at A and B.

a. Given that the perimeter of the shaded region is 4 cm, find the value of r.π

[4]

b. Find the exact area of the shaded region.
[4]
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i

get

LAC, B =21
P=(4xx, +2
4H =4Hr
r =3cm

I
vo

=1xqt=3Tm

↓absinc=1x9xsinct=1x=a

shaded =2x (35-9)
=65-9cm



5. In this question all lengths are in centimetres and all angles are in radians.

The diagram shows the rectangle ADEF, where AF = DE = r . The points B and C lie on
AD such that AB = CD = r. The curve BC is an arc of the circle, centre O, radius r and
has a length of 1.5r.

(a) Show that the perimeter of the shaded region is (7.5 + 2 sin 0.75) r .

[5]
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I
M

1.52

---

arc length =ro
1.5=
vO

8 =105

=Sin 0.75
r

BM =

vsin0.75

BC =2usin0.75

BE =22+2rsin0.75

P =2u +2rsin0.75
+1.52+4r

=7.50 +2r5in0.75

=(7.5 +25in
0.75) r(shown)



(b) Find the area of the shaded region, giving your answer in the form , where𝑘𝑟2

k is a constant correct to 2 decimal places.

[4]
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Area of 1=lxb

=rx cr +2usin0.75

=er+ersin 0.75 =2r+1.363r
=
3.36322

Area of sector:I
wo

= I1.5

=0.75r

Area of X =I absinc

= I
vsin 1.5

=0.499r

shaded area =
3.3632-(0.75520.49ar
=3. 11 v



6. In this question all lengths are in centimetres.

The diagram shows the figure ABC. The arc AB is part of a circle, centre O, radius r,
and is of length 1.45r. The point O lies on the straight line CB such that CO = 0.5r .

a. Find, in radians, the angle AOB.

[1]

b. Find the area of ABC, giving your answer in the form , where k is a constant.𝑘𝑟2

[3]
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- r

01.45

Arc =vo

10455 =
wO

0 =1.45

(AOC =H-1.45

=
1.692

Area of sector:I
wo

=1 x2x
1045

=0.72522

Area of 4: Iabsinc
=exx0.52xsin

1.692

=0.248V2

total area =0.973 r



c. Given that the perimeter of ABC is 12 cm, find the value of r.

[4]
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Ac(0.5r)?r-2x0.5Vxrx cos 1.692

Ac =0.252+**0.12122
AC =1.17 r

P=1.170 +0.50+r
+1.45r

12 =4.122

v =2.91



7.

The diagram shows a shape consisting of two circles of radius 3cm and 4cm with
centres A and B which are 5 cm apart. The circles intersect at C and D as shown. The
lines AC and BC are tangents to the circles, centres B and A respectively. Find

a. the angle CAB in radians,

[2]

b. the perimeter of the whole shape

[4]
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*

4=3+52- 2x3x5xcOS A

16 =9 +25 - 300SA

- 18 = - 30COS
A

COSA =E
A=cos(I)
=0.927

1
ACB =2H-0.927x2

=4.429 P=13.39 +19.99

Are length =wO -33.3cm

=3x 4.439

=13.29cm

Sin 0.927

0 =0.6433 I--sinc
4 3

LCBx =2π
-
0.6433x2

=4.997

Arc =wO
=4 x4.997 =19.99



c. the area of the whole shape.

[4]
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sector:Iwo

=1x3x4.429

=19.9305

sector:Iwo
=1 x44.997

=

39.976

c =absinc x2

=4x5xsin 0.6433

=11.997

totalarea
=19.93+39.98 +12

-71.9 cm2


