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Questions

1.
C
D
0
B 8 cm >4
The diagram shows a sector ABC' of a circle with centre A and radius 8cm. The area of the
sector is ?ﬂ'ch. The point D lies on the arc BC. Find the perimeter of the segment BC'D.
(9709/11/M/J/23 number 4)
2.

The diagram shows a sector OAB of a circle with centre O. Angle AOB = 6 radians and OP =
AP = z. (9709/12/M/J/23 number 6)

(a) Show that the arc length AB is 26 cos 6.
(b) Find the area of the shaded region APB in terms of x and .




O 0 rad

The diagram shows a sector OAB of a circle with centre O and radius rcm. Angle AOB = 6
radians. It is given that the length of the arc AB is 9.6cm and that the area of the sector OAB is
76.8cm?. (9709/13/M/J/23 number 6)

(a) Find the area of the shaded region.

(b) Find the perimeter of the shaded region.

AT

The diagram shows a sector ABC' of a circle with centre A and radius . The line BD is perpen-
dicular to AC. Angle CAB is 0 radians. (9709/11/M/J/22 number 5)

(a) Given that # = ¢, find the exact area of BCD in terms of r.

(b) Given instead that the length of BD is @7“, find the exact perimeter of BC'D in terms of r.




S

The diagram shows a cross-section RASB of the body of an aircraft. The cross-section consists of
a sector OARB of a circle of a radius 2.5m, with centre O, a sector PASB of another circle of
radius 2.24m with centre P and a quadrilateral OAPB. Angle AOB = %w and angle APB = %w.
(9709/12/0/N /22 number 10)

(a) Find the perimeter of the cross-section RASB, giving your answer correct to 2 decimal places.

(b) Find the difference in area of the triangles AOB and APB, giving your answers correct to 2
decimal places.

(c) Find the area of the cross-section RAS B, giving your answer correct to 1 decimal place.

The diagram shows the circle 22 +1? = 2 and the straight line y = 22 — 1 intersecting at the points
A and B. The point D on the x-axis is such that AD is perpendicular to the z-axis. Find an exact
expression for the perimeter of the shaded region. (9709/13/0/N/22 number 10c)




4 cm

The diagram shows a triangle ABC', in which angle ABC = 90° and AB = 4cm. The sector ABD
is part of a circle with centre A. The area of the sector is 10cm?. (9709/13/M/J/21 number 5)

(a) Find angle BAD in radians.
(b) Find the perimeter of the shaded region.

In the diagram, OAB is a sector of a circle with centre O and radius 2r, and angle AOB = éﬂ'
radians. The point C' is the midpoint of OA. (9709/12/M/J/20 number 7)

(a) Show that the exact length of BC is ry/5 — 2v/3.
(b) Find the exact perimeter of the shaded region.
(c) Find the exact area of the shaded region.




0 rad

In the diagram, ABC' is an isosceles triangle with AB = BC' = rcm and angle BAC = 0 radians.
The point D lies on AC' and ABD is a sector a circle with centre A. (9709/12/0/N/20 number
8)

(a) Express the area of the shaded region in terms of r and 6.

(b) In the case where » = 10 and 6 = 0.6, find the perimeter of the shaded region.




Answers

1.

8 cm

The diagram shows a sector ABC' of a circle with centre A and radius 8cm. The area of the
sector is ?ﬂ'ch. The point D lies on the arc BC. Find the perimeter of the segment BC'D.

(9709/11/M/J/23 number 4)
16
=—_n

A
3

r==8

The perimeter we are looking for is,

Perimeter = BC + arc BC

Let’s start by finding arc BC,
arc BC =10

The radius we are given as 8. To find theta let’s use the information we are given about

the area, 16

A= gﬂ'
The formula for area is, )

A= 57'20
Substitute the values and solve for 6,

13—67r =5 X 82 x 0
?W = 320
0=-—-m




Now that we 6 let’s find arc BC,
arc BC =r0

1
achC:8><67r

4
arc BC = g?‘(

Now we need to find the length of line BC. Let’s split the triangle into two right angled
triangles,

8 cm

We can use SOHCAHTOA to find the length of BC,

(1 1 0.5BC
sin| - x =7 | =
2 6 8

1
bBC = 8sin —
0.5BC = 8sin 127r

1
BC =2 in —
C X881H127T
BC = 4V6 — 4V/2

Now let’s find the perimeter,

Perimeter = BC + arc BC

4
Perimeter = 4v/6 — 4v/2 + §7T

Perimeter = 8.33




Therefore, the final answer is,
Perimeter = 8.33

The diagram shows a sector OAB of a circle with centre O. Angle AOB = 6 radians and OP =
AP = . (9709/12/M/J/23 number 6)

(a) Show that the arc length AB is 26 cos 6.

AOB=0 OP=AP=z

We are looking for arc AB,
arc AB =10

We need to find the r in terms of 6 and x.

Let’s divide triangle OPA into two right angled triangles,




AO is equal to the radius. Let’s use SOHCAHTOA to find the length of AO,

DA
cosf = 0.540
T
0.5A40 = x cos b
AO = 2x cosl

r = 2xcosl

Let’s get back to the formula for arc length,
arc AB =r0

arc AB = 2x cos(0) x 0
arc AB = 2x6 cos 0

Therefore, the final answer is,

arc AB = 2z0 cos0

(b) Find the area of the shaded region APB in terms of x and .

r = 2xcosf

Let’s construct an equation to find the area of APB,

Area of APB = Area of sector AOB — Area of triangle OAP

Let’s find the area of sector AOB,

1
A= -r%
2

1
Area of sector AOB = 3 % (22 cosf)? x 0
1
Area of sector AOB = 3 x 42 cos® @ x 6
Area of sector AOB = 220 cos? 0
Let’s find the area of triangle OAP,
.
A= —absinC
2
: 1 .
Area of triangle OAP = g XTXTX sin(m — 20)
1
Area of triangle OAP = 5952 sin(m — 26)
Now let’s find the area of APB,

Area of APB = Area of sector AOB — Area of triangle OAP

1
Area of APB = 22%0 cos® 6 — 51:2 sin(m — 26)




Therefore, the final answer is,

1
Area of APB = 2x%0 cos® ) — 5:}52 sin(m — 26)

A
7 cm
) 6 rad
r cm
B

The diagram shows a sector OAB of a circle with centre O and radius rcm. Angle AOB = 0
radians. It is given that the length of the arc AB is 9.6cm and that the area of the sector OAB is
76.8cm?. (9709/13/M/J/23 number 6)

(a) Find the area of the shaded region.
arc AB =9.6 Area of sector OAB = 76.8

Before we find the area of the shaded region we need to find the values of r and 6.
We can create two equations in terms of r and ¢ and solve them simultaneously,

arc AB = 9.6 Area of sector OAB = 76.8
1
rd =9.6 57-29 =76.8

Make r the subject of the formula in the first equation,
96
0

r

Substitute into the second equation,

1
57'29 = 76.8

1/96)°
—|— ] =768
1 92.16
46.08
—— =T76.8
0
_46.08

~76.8
6=0.6

10




Evaluate 7,

9.6
r=—
0.6
r=16

Now let’s construct an equation for the area of shaded region,

Area of shaded region = Area of sector OAB — Area of triangle OAB

1
Area of shaded region = 57’29 — 57’2 sin

Substitute into the equation and simplify,
. 1 2 1 2 .
Area of shaded region = 3 x 16% x 0.6 — 3 x 16% X sin 0.6

Area of shaded region = 76.8 — 72.27423659
Area of shaded region = 4.53

Therefore, the final answer is,
Area of shaded region = 4.53
Find the perimeter of the shaded region.

r=16 6=0.6

The perimeter is,
Perimeter = AB + arc AB

Let's find arc AB,

arc AB =rf
arc AB =16 x 0.6
arc AB = 9.6

Divide triangle OAB into two right angled triangles.

Let’'s use SOHCAHTOA to find AB,

. 1 0.5AB
sin <2 X O.6> T

1
0.5AB = 16sin <2 X 0.6)

AB =2 x 16sin <; X O.6>

AB = 9.456646613

11




Now let’s find the perimeter,
Perimeter = AB + arc AB
Perimeter = 9.6 + 9.4566
Perimeter = 19.1
Therefore, the final answer is,

Perimeter = 19.1

AT

The diagram shows a sector ABC' of a circle with centre A and radius . The line BD is perpen-
dicular to AC. Angle CAB is 0 radians. (9709/11/M/J/22 number 5)

(a) Given that # = i, find the exact area of BCD in terms of r.

0=—-7

Let’s construct an equation for the area of BCD,

Area of BC'D = Area of sector ABC' — Area of triangle ABD

Let’s find the area of sector ABC in terms of 7,

1
A==r%0
5"
1 1
A=_r*x -7
2 6

1
A= —nr?
12

1
Area of sector ABC = EWTQ

12




Let’s find the area of triangle ABD in terms of r, using SOHCAHTOA,

Let’s find AD and BD,
‘1 B AD . I BD
00567T— " 511167r— "
VB_AD 1_BD
2 7 2 r
AD = ﬁr L
2 2

Let’s go back to the area of the triangle,

A:%XADXBD

A:

X

°| % lS

DO | =
<
X
DN | =

s
I

Now let’s go back to the area of BCD,

Area of BC'D = Area of sector ABC' — Area of triangle ABD

1 V3
A f BCD = —nr? — ~—¢?
rea of BC' 127r7“ 87"

Therefore, the final answer is,

1
Area of BCD = —mr? — ﬁrz
12 8

(b) Given instead that the length of BD is @7", find the exact perimeter of BC'D in terms of r.

BD = \fr AD = rcosf

Let’s construct an expression for the perimeter,

Perimeter = BD + CD + arc BC

Substitute,
Perimeter = \égr + (AC — AD) + 16

3
Perimeter = 77‘ 4+7r—rcosf+1r6

13




Our expression is in terms of  and §. We need to get rid of 6.

We can use SOHCAHTOA to find the value of 9,

'G—BD
sin =5
V3,
7
sinf = 2—
,
. V3
sinf = —
2
. V3
f =sin” —
2
h="
3

Let’s substitute # in our expression for perimeter with Z,

3
Perimeter = 77“ 4+7r—rcosf+16

Peri t 3 + T + T
erimeter = —r T — T COoS — r__
5 r+r—r 3 7 3
3 1
Perimeter = ir br— et Iy
2 3
Perimete 3 + 1 4 T
| f —m— ——1r —r —r
2 3
Therefore, the final answer is,
V3 1 ™
Perimeter = — -l n.
erimeter 5 7”+2r+37

14




The diagram shows a cross-section RASB of the body of an aircraft. The cross-section consists of
a sector OARB of a circle of a radius 2.5m, with centre O, a sector PASB of another circle of
radius 2.24m with centre P and a quadrilateral OAPB. Angle AOB = %7‘( and angle APB = %W.
(9709/12/0/N/22 number 10)

(a) Find the perimeter of the cross-section RASB, giving your answer correct to 2 decimal places.

2 5
ToARB = 2.5 Tpasp =224 Ouop = 3" Oapp = e"

Let’s construct an expression for the perimeter of the cross-section,
Perimeter = arc ARB + arc ASB

Perimeter = r0 + 10

15




Let’s sketch an image of the problem,

Let’s substitute into the expression,

1 5
Perimeter = 2.5 x Sﬂ' +2.24 x 67‘[‘

2
Perimeter = Eﬂ'

Perimeter = 16.34

Therefore, the final answer is,

Perimeter = 16.34

(b) Find the difference in area of the triangles AOB and APB, giving your answers correct to 2
decimal places.

2 5
roarB = 2.5 Tpasp =2.24 00 = 3™ Oarp = 5"

We are required to find the difference in area between the two triangles,

Area of triangle AOB — Area of triangle APB

1, . 1,

Substitute in the values of r and 6,

2 1 5
x (2.5)% x sin 3T 5 X (2.24) x sin r

DN —

16




Simplify, /3
25v/3 784

16 625
1.451929387

Therefore, the final answer is,
1.45

(c) Find the area of the cross-section RAS B, giving your answer correct to 1 decimal place.

2 5
roArRB = 2.5 Tpasp = 2.24 00 = 3™ Oaps = 5"

Let’s sketch a diagram of the problem,

Let’s construct an expression of the area RASB,

Area of RASB = Area of sector ARB + Area of difference of two triangles 4+ Area of sector

ASB
Let’s find the area of sector ARB,
1
A= =r%
2
]‘ 2
A:§ X (2.5)° x -7
2
A = g’ﬂ'

17




Now let’s find the area of sector ASB,

A= 17“29
2
1
A== x(224)% x .
2 6
784
= —T
375

The area of the difference of the two triangles we already found in part b to be,

A = 1.451929387

Let’s go back to the expression of the area RASB,

Area of RASB = Area of sector ARB + Area of difference of two triangles 4+ Area of sector
ASB
Area of RASB = %w + %W + 1.451929387

Area of RASB = 21.10992182

Therefore, the final answer is,

Area of RASB = 21.1

The diagram shows the circle 22 +1? = 2 and the straight line y = 22 — 1 intersecting at the points
A(1,1) and B. The point D on the z-axis is such that AD is perpendicular to the z-axis. Find an
exact expression for the perimeter of the shaded region. (9709/13/0/N/22 number 10c)

Pyt =2 A1)

Let’s construct an expression for the perimeter,

Perimeter = AD + DX 4+ arc AX

Perimeter =1+ (OX — OD) + 16
Perimeter =1+ (r —1) 4+ 16

18




From the equation of the circle, we can tell that the radius is,

=42
To find 6 we will use triangle OAD,
Yy
A
0
O D
AD
g - AP
sin 0A
1
sinf = —
V2

f = sin~*

)

9:

N
—

Let’s substitute into the expression of the perimeter,

Perimeter =1+ (r — 1)+ 16

Perimeter = 1+ (v/2 — 1)—|—\@x%

Perimeter =1+v2—1+ \fw
Perimeter = /2 + \fw
Therefore, the final answer is,
Perimeter = v/2 + \fﬂ

19




4 cm

The diagram shows a triangle ABC', in which angle ABC = 90° and AB = 4cm. The sector ABD
is part of a circle with centre A. The area of the sector is 10cm?. (9709/13/M/J/21 number 5)

(a) Find angle BAD in radians.
AB=4 A=10

The radius of sector ABD is AB,
r=4

We are given that the area of the sector is,

A=10

Let’s use the formula for area of a sector to find angle BAD,

1
57"29 =10
1
~(4)%0 =10
S(@)
80 =10
5
0=-
4
Therefore, the final answer is,
5
Angle BAD = 1
(b) Find the perimeter of the shaded region.
5
=4 0=-
" 1

20




Let’s construct an expression for the perimeter,
Perimeter = BC' + CD + arc BD
Perimeter = BC' + (AC — AD) + 10
Perimeter = BC' + (AC —4) +4 x Z

Perimeter = BC' + (AC —4)+5

Let’s find BC and AC using SOHCAHTOA,

tan > = B¢ 5_ 4

W 1T ac

BC':éLtan§ AC = 45
4 cos

4
BC =12.0383 AC =12.6854
Let’s go back to the expression for perimeter,
Perimeter = BC' + (AC' —4) +5

Perimeter = 12.0383 + (12.6854 —4) +5
Perimeter = 25.7

Therefore, the final answer is,

Perimeter = 25.7

In the diagram, OAB is a sector of a circle with centre O and radius 27, and angle AOB = %ﬂ'
radians. The point C'is the midpoint of OA. (9709/12/M/J/20 number 7)

(a) Show that the exact length of BC' is /5 — 2+/3.

1
radius =2r 0= 67r

21




Let’s use the cosine rule to find BC,

BC? = OB* 4+ 0C? — 2(0B)(0C) cos 6

Substitute, .
BC? = (2r)? + 1% — 2(2r)(r) cos o7

Simplify,
V3

BC? = 492 +¢? — 49% x 5

BC? = 52 — 24/3r?

Factor out 72,

BC? =12 (5-23)
Take the square root of both sides,

BC = /2 (5 - 2\/§>

Distribute the square root,

BC =Vr2 x \/5—2V3

BC =r\/5—2V3

Therefore, the final answer is,

BC =r\/5—2V3

Find the exact perimeter of the shaded region.

1 /
radius = 2r 9:677 BC =r\/5-2V3

Let’s construct an expression of the perimeter,

Perimeter = BC + AC + arc AB

Substitute and simplify,

/ 1
Perimeter = r\/5 — 2V/3 + 1 + 2r x 67?
. 1
Perimeter =1r4/5 — 23+ 7+ gmﬂ

22




Therefore, the final answer is,

/ 1
Perimeter = 71/5 — 2V/3 +r + gm*

(c) Find the exact area of the shaded region.

radius = 2r 62%7? OB=2r OC=r

Let’s construct an expression for the area of the shaded region,
Area of shaded region = Area of sector OAB — Area of triangle OBC
Let’s find the area of the sector OAB,

1 1
A=-x(2r)?x=m
2 6

1
Area of sector OAB = §7rr2

Let’s find the area of triangle OBC,
A:%XOCXOBXSHHQ

1 1
A:§><7“><27’><sinf7r

1
A=7r?x =

\)

1
Area of triangle OBC = §r2

Let’s go back to our expression of the area of the shaded region,

Area of shaded region = Area of sector OAB — Area of triangle OBC

1 1
Area of shaded region = 5777“2 — 57“2
Therefore, the final answer is,
, 1, 1,
Area of shaded region = 3™~ 5"

23




0 rad

7 cm

In the diagram, ABC' is an isosceles triangle with AB = BC' = rcm and angle BAC = 6 radians.
The point D lies on AC' and ABD is a sector a circle with centre A. (9709/12/0/N/20 number
8)

(a) Express the area of the shaded region in terms of r and 6.

Let’s construct an expression for the area of the shaded region,

Area of shaded region = Area of triangle ABC — Area of sector ABD

Let’s find the area of triangle ABC. We will use the formula,

A= —(AB)(BC)sin ABC

1

2
1,

A= 57‘ sin ABC

Since ABC is an isosceles triangle and the angles within a triangle add up to 180 or
T

ABC =7 —20

Substitute into the area of the triangle,

1
Area of triangle ABC = 51“2 sin(m — 26)

Let’s find the area of sector ABD,

1
Area of sector ABD = 57“29

Go back to the expression for the area of the shaded region,

Area of shaded region = Area of triangle ABC — Area of sector ABD

1 1
Area of shaded region = 57’2 sin(m — 26) — §r29

24




Therefore, the final answer is,

1 1
Area of shaded region = 57'2 sin(m — 260) — 57'20

(b) In the case where r = 10 and 6 = 0.6, find the perimeter of the shaded region.

r=10 6=0.6

Let’s construct an expression for the perimeter of the shaded region,
Perimeter = BC'+ CD + arc BD
Perimeter =7+ (AC — AD) +rf

Perimeter =1 + (AC' —r) + 16

Let’s use the sine rule to find AC,

AC BC
sin ABC  sin BAD
AC o
sin(r — 20)  siné
AC 10
sin(m — 2(0.6))  sin0.6
10 .
AC = 08 > sin(m — 2(0.6))
AC = 16.5067

Now let’s go back to the expression for the perimter of the shaded region,

Perimeter =7+ (AC — 1) + 16

Perimeter = 10 + (16.5067 — 10) + 10 x 0.6
Perimeter = 22.5

Therefore, the final answer is,

Perimeter = 22.5
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