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2)

The diagram below shows a circle with centre O and radius 8 cm.
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diagram not to scale

The pointsA, B, C, D, E and F are on the circle, and [AF] is adiameter. The length of arc ABC
is6cm.

(@ Findthesize of angle AOC.
2

(b)  Hencefind the area of the shaded region.
(6)

The area of sector OCDE is 45 cm®.

(¢) Find thesize of angle COE.
2

(d) FindEF

®)
(Total 15 marks)

The diagram shows two concentric circles with centre O.




diagram not to scale

The radius of the smaller circleis 8 cm and the radius of the larger circleis 10 cm.

PointsA, B and C are on the circumference of the larger circle such that AOB is il radians.

(@  Find thelength of the arc ACB.
2
(b)  Find the area of the shaded region.

4
(Total 6 marks)

3.) The circle shown has centre O and radius 3.9 cm.

diagram not to scale
Points A and B lie on the circle and angle AOB is 1.8 radians.

(@ FindAB.
©)

(b) Find the area of the shaded region.

(4
(Total 7 marks)

4.) The following diagram shows a circle with centre O and radius 4 cm.

B



5)

diagram not to scale

The pointsA, B and C lie on the circle. The point D is outside the circle, on (OC).
Angle ADC = 0.3 radians and angle AOC = 0.8 radians.

(& FndAD.
©)

(b) Find OD.
4

(c) Find the areaof sector OABC.
@)

(d) Find the area of region ABCD.

(4
(Total 13 marks)

The following diagram shows a semicircle centre O, diameter [AB], with radius 2.

Let P be a point on the circumference, with POB = [Iradians.

A 0 B

(@ Find the area of the triangle OPB, in terms of L.
2

(b) Explain why the area of triangle OPA isthe same as the area triangle OPB.
©)

Let Sbethe total area of the two segments shaded in the diagram below.

(c) Show that S=2(1t— 2 sin [).

©)

(d) Find the value of [lwhen Sisaloca minimum, justifying that it is a minimum.
8

(e) Find avalueof [Jfor which Shasits greatest value.



2
(Total 18 marks)

6.) The diagram below shows acircle centre O, with radiusr. The length of arc ABC is 3rtcm and AOC

diagram net fo
seale

(@ Findthevalueof r.
@)

(b)  Find the perimeter of sector OABC.
@)

(c) Find the area of sector OABC.

2
(Total 6 marks)

7) The following diagram shows a sector of acircle of radiusr cm, and angle [ at the centre. The
perimeter of the sector is 20 cm.

20-2r
(@ Showthat 1= —

(b) Theareaof the sector is 25 cm?. Find the value of .
(Total 6 marks)

8.) The following diagram shows the triangle AOP, where OP =2 cm, AP=4 cmand AO = 3cm.



diagram not to
scale

o P

(@ Calculate AOP, giving your answer in radians.
©)

The following diagram shows two circles which intersect at the points A and B. The smaller
circle C, has centre O and radius 3 cm, the larger circle C, has centre P and radius 4 cm, and OP
=2 cm. The point D lies on the circumference of C; and E on the circumference of C,.Triangle
AOPisthe same astriangle AOPin the diagram above.

diagram not to
scale

(b) Find AOB, giving your answer in radians.
?

(c) Giventhat APB is1.63radians, caculate the area of
(i)  sector PAEB;

(i)  sector OADB.
©)

(d) Theareaof the quadrilateral AOBPis5.81 cm?,
(i)  Find the area of AOBE.
(i)  Hencefind the area of the shaded region AEBD.

4
(Total 14 marks)



9) The following diagram shows a circle with radius r and centre O. The pointsA, B and C are on the
circleand AOC =

The area of sector OABC is gnand the length of arc ABC isgn

Find the value of r and of [.
(Total 6 marks)

10.)  Thediagram below showsacircle of radiusr and centre O. Theangle AOB = (.

The length of the arc AB is 24 cm. The area of the sector OAB is 180 cn.

Find the value of r and of .
(Total 6 marks)

11.) Thefollowing diagram shows two semi-circles. The larger one has centre O and radius 4 cm. The
smaller one has centre P, radius 3 cm, and passes through O. The line (OP) meetsthe larger semi-circleat S.
The semi-circlesintersect at Q.

€) (i) Explainwhy OPQ isanisoscelestriangle.



. . - 1
(i)  Usethe cosine ruleto show that cos OPQ = 9"

(iii) Hence show that sin OPQ = @.

(iv) Find the area of the triangle OPQ.
()

(b)  Consider the smaller semi-circle, with centre P
(i)  Write down the size of OI5Q.

(i)  Cadeculate the area of the sector OPQ.
©)

(c) Consider thelarger semi-circle, with centre O. Calculate the area of the sector QOS.
©)

(d)  Hence calculate the area of the shaded region.

4
(Total 17 marks)

12.) Thefollowing diagram shows acircle of centre O, and radiusr. The shaded sector OACB has an area
of 27 cm?. Angle AOB =0 =1.5radians.

(@ Findtheradius.

(b) Caculate the length of the minor arc ACB.

Working:

ANsSwers:




(Total 6 marks)

13.) Thediagram below shows acircle of radius 5 cm with centre O. PointsA and B are on the circle, and
AOB is0.8radians. The point N ison [OB] such that [AN] is perpendicular to [OB].

Find the area of the shaded region.

Working:




(Total 6 marks)

14.)  Thediagram below shows atriangle and two arcs of circles.

Thetriangle ABC isaright-angled isosceles triangle, with AB = AC = 2. The point Pisthe
midpoint of [BC].

Thearc BDC is part of acircle with centreA.

Thearc BEC is part of acircle with centre P

H

A
(@ Cadculate the area of the segment BDCP,

(b) Cadculate the area of the shaded region BECD.

Working:

(Total 6 marks)

15.) Thediagram below showsacircle, centre O, with aradius 12 cm. The chord AB subtends at an angle
of 75° at the centre. The tangentsto thecircle at A and at B meet at P,



A
\ \\‘ diagram not to
@ ‘\\ X scale
B

(@ Usingthe cosinerule, show that the length of AB is 12/2(1- cos75°) .
@)

(b)  Find thelength of BP.
©)

(c) Hencefind
(i) theareaof triangle OBP,

(i) theareaof triangle ABP.
4)

(d) Find the areaof sector OAB.
@)

(e) Find the area of the shaded region.

2
(Total 13 marks)

16.) Thefollowing diagram shows acircle of centre O, and radius 15 cm. The arc ACB subtends an angle
of 2 radians at the centre O.

C
Diagram not to scale

AOB =2 radians
OA=15cm

\}\\‘>

Find
(@ thelength of the arc ACB,;

(b) theareaof the shaded region.



Working:

(Total 6 marks)

17.) Inthefollowing diagram, O isthe centre of the circle and (AT) is the tangent to thecircle at T.

T

Diagram not to scale

If OA =12 cm, and the circle has a radius of 6 cm, find the area of the shaded region.

Working:

(Total 4 marks)

18.) Thediagram below shows a sector AOB of acircle of radius 15 cm and centre O. The angle [ at the
centre of the circleis 2 radians.

Diagram not to scale



o

(8 Calculate the area of the sector AOB.

(b) Caculate the area of the shaded region.

Working:

19.) Thediagram showsacircle of radius 5 cm.

1 radian

Find the perimeter of the shaded region.

(Total 4 marks)



Working:

(Total 4 marks)

20.) Oisthecentre of the circle which has aradius of 5.4 cm.

A B

The area of the shaded sector OAB is 21.6 cm’. Find the length of the minor arc AB.

Working:

(Total 4 marks)

21.) Thediagrams show acircular sector of radius 10 cm and angle 6 radians which isformed into a cone
of dant height 10 cm. The vertical height h of the cone is equal to the radius r of its base. Find the angle 6
radians.
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Working:

(Total 4 marks)



