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Question 1 (**)

A/"\

8cm B

6 cm 6cm

The figure above shows a circular sed@4B, subtending an angle gf radians at its
centreO.

The radius of the sector &cm and the length of thehord AB is 8 cm.
a) Find the size of the angle in radians, correct to two decimal places.

b) Determine the area of the circusgment shown shaded in the figure.

,|g»1.46|, |area» 8.38 to 8.3
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Question 2 (**)

The figure above shows a circle with centré&daand radiuss cm.

The pointsA and B lie on the circle so that the angkOB is 1.8 radians.
a) Find the area of the sect@AB.
b) Determine the length of the choAB.

c) Hence show that the perimeter of the minor segmamiywn shaded in the
figure, is approximatelyt6.8cm.

larea= 22.t, | AB/»7.83
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Question 3 (**)

\

-

]

1.8

D
20cm
<—25cm——>

The figure above shows two concentric circular @soDAB and OCD, whereO is
their common centre. Both sectors subtend an aridle8 radians atO.

The point A lies onOC and similarly the poinB lies onOD.
It is further given thdOA =|OH = 20cm and|OC| =|OD =25cm.
The finite regionACDB is shown shaded in the above figure.

Determine the perimeter and the areaA@DB.

P=901 cﬂ, A=202.5 cnf
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Question 4 (**)

7cm 8cm

5cm

The figure above shows a trianghBC where the following information is given.
|AB|=7.cm, |BC|=8cm and |AC|=5cm.

Find the size of the angleACB in degrees, and hence determine as an exactleird t
area of the triangleABC.

| |,| ACB=60", |Area= 16/ 3 cm
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Question 5 (**)

il N

70 m

B

37m 37m

The figure above shows a circular sed@&B, subtending an angle @f radians at its
centreO.

The radius of the sector 8 m and the length of thehord AB is 70 m.
a) Show thatg is approximately2.481 radians.
b) Calculate toan appropriate degree of accuracy...
i. ...thelength of tharc AB.
ii. ...the shortest distance fro@ to thechord AB.

iii. ...the area of the circular segment, shown shad#ukifigure.

area» 1278 rh

, 91.8m, 12 m
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Question 6 (**)

rcm

A rcm

The figure above shows a circular sec&BC of radiusr cm subtending an angleg
radians atC .

The length of the aréB is S of the perimeter of the sector.

Show thatg :% radians.

proof
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Question 7 (**)

7cm

Cc <l

7cm

The figure above shows a circular secABC of radius7 cm subtending an anglg
radians atC.

Given the perimeter of the sectomismerically equal to the area of the sector show
that g is 0.8 radians.

proof
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Question 8 (**)

The figure above shows a circular secABC subtending an angle &5 radians at
the pointA.

Given that the area of the sectods cm?, find its perimeter.

P=27c
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Question 9 (**)

12m 150°

The triangle ABC is such so thaAC is 12 m and the angl€AB is 150°.

a) Given that the area of the trianghBC is 30 m?, show that the length oAB
is10m.

b) Find the length oBC, giving the answer irm, correct to2 decimal places.

c) Calculate the smallest angle of the triangiBC, giving the answer in degrees,
correct to one decimal place.

,|21.26n), [13.6)]
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Question 10  (**)

A
10 cm
15 cm D
9cm
-
B C

The figure above shows a right angled trapezidBCD.

It is given that

|AB=15cm, [DC|=9cm, |AD|=10cm and ABC= BCD=90".

Determine the length of the straight A€ .

|AC|=17cm
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Question 11 (**+)
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75°

30°

D e 12cm

The figure above shows a right angled triangBC, where the angl&8CA is 30°.

The pointD lies on AC so that the angI8DA is 75°.

The length ofDC is 12cm.

Calculate the length oAB.

|AB|=3+3/3» 8.2(

Created by T. Madas



Created by T. Madas

Question 12 (**+)

A
26cm
10cm
45°
B D C

The figure above shows the right angled triafgB where AB is 10cm, AC is
26 cm and the angleABC is 90° .

The pointD lies onBC so that the angl@&DB is 45°.

Find the area of the triangldCD, shown shaded in the figure above.
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Question 13 (**+)

The figure above shows a badge in the shape atalar sectotOAB, centred aD.

The triangleOAB is equilateral and its perpendicular heighﬁ{g cm.
a) Find the length oOA.
b) Determine in terms op ...
i. ...the area of the badge.

ii. ...the perimeter of the badge.

|0A =12, |area= 24|, |perimeter= 24 4|
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Question 14 (**+)

The figure above shows the triangdBC, where|AB =4, |AC|=1 and |BC| =V13.

a) Show that BAC :% .

A circular sectorACD, whereD lies on AB, is drawn inside the trianghkBC.
The centre of the sector is At and its radius i4.

b) Determine the area of the shaded reggD.

| |, |area» 1.2f
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Question 15  (**+)

8cm

The figure above shows a triangheBC where the lengths oAC and BC are8 cm
and 6 cm, respectively. The anglBCA is 1.2 radians.

a) Find the length ofAB.
b) Determine the area of the trianghBC.

A circular arc with centre a€ and radius4 cm is drawn inside the triangle.

The arc intersects the triangle at the poidtand E .

The shaded regioR is bounded by the straight lin€sA, AB, BD and the arED.
c) Calculate the area dR.

d) Calculate the perimeter k.

[, |AB| »8.09, |areaygc » 22.4, |areg » 12.§, |perimeteg » 18.
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Question 16  (**+)

10cm

The figure above shows a rectan@BCE with two identical circular sectors attached
to its sidesFB and EC.

Each of these circular sectors has radiwsn and subtends an angle g@fradians at its
respective centre: andE.

The length ofFE is 10cm.

Given that the perimeter of thentire shapeABCDEF is 37.2cm, show clearly that
its area is68 cm?.

proof
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Question 17 (**+)

The figure above shows a trianghBC whose area i20 cm?.

The lengths ofAB and BC are x cm and(x+ 2) cm respectively, and the size of the
angle ABC is 150°.

a) Find the value ofx.

b) Determine the length oAC.

x
1
o]

|AC|»17.4
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Question 18 (***)

10 crrITD’

The figure above shows a triangBAC where|OA =6 cm, |[OC| =10 cm.

The angleAOC is 0.8 radians.

a) Calculate the area of the triangDBAC.
An arc centred a© with radius6 cm is drawn inside the triangle, meeti@ at B.
The shaded regioR is bounded byAC, OC and the arcAB.

b) Find the area oR.

c) Determine the perimeter dR.

[ ]

area of triangle 21.52 ¢, |area ofR» 7.12 cAl

perimeter oR» 16.0c
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Question 19 (***)

1lcm

1cm O 1cm

The figure above shows an equilateral triangBC of side length2 cm.
The pointsO, D and E are the midpoints oAC, AB and BC, respectively.
A circular arc, centred &, havingOD and OE as radii is drawn.

Determine the exact area of the shaded region.

55 7)

ol
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Question 20 (***)

The figure above shows a circle with centrédaand radius cm.

Theminor sector AOB subtends an angle gf radians alO.
The area of theninor sector AOB is 48cnf.
The length of theninor arc AB is12cm.

Determine the value af and the value ofy.

[r=8, g=14
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Question 21 (***)

A(9.49) B(27,49)

D(18,9 c36.9

The figure above shows the cross section of a rgn modelled in a system of

coordinate axes where all units are in metres.

The cross section of the dam consists of a circsémtor ADB and two isosceles
trianglesOAD and DBC.

The coordinates of the pointa, B, C and D are (9,40, (27,40, (36,0 and
(18,0), respectively.

a) Find the length ofAD.

b) Show that the angl&DB is approximately0.4426 radians.

c) Hence determine, to the nearest, the cross sectional area of the dam.

[ ], |AD[=41), [area» 109}
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Question 22 (***)

The figure above shows a rhombASCD with side lengthé cm.
The angldBCD is 0.75 radians.
A circular arcBD is drawn inside the rhombus with centrefaand radiuss cm.

The arcBD divides the rhombus into two regions, the smatiethe two regions
shown shaded in the figure, is denotedRy

Find, to three significant figures, the areakof

area» 11.0 cfi
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Question 23 (***)

A B

t0bm \
\

6cC
@)

The figure above shows two circular ar88 and DC, which are parts of circular
sectors whose centre is@t Both sectors subtend an angleadians aO.

OAD is a straight line segment wi{@A = 6cm and|OB/=10cm.

Given that the area of the shaded reghBBCD is 24 cm?, calculate the perimeter of
ABCD.

perimeter= 20 cif
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Question 24 (***)

N0

24 c 48 cm

<
24 cmsD
60 cm B

The figure above shows a circular sed&B whose centre is dD.

The radius of the sector 80 cm.

The pointsC and D lie on OA and OB respectively, so thdOC| =|OD =24 cm.

Given that the length of the a®sB is 48 cm, find the area of the shaded region

ABDC, correct to the nearesm?.

, |area= 123t-
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Question 25 (***)

2.4cm @) C

The figure above shows a composite shape.

The composite shape consists of a circular se®OB centred atO, where it

subtends an angle O?GE radians.

The straight sides of the sector have lengti2dfcm. The triangleOBC is right
angled atC and is attached to the sector so tA&C is a straight line.

Find, to two decimal places, the area of the contg@atape.

[ ]

area» 8.79 crf
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Question 26  (***)

The figure above shows the cross section of a agilinnnel, modelled as timeajor
segmentof a circle, centre af and radius o8B m.

The angleACB is % radians.

a) Find the exact length oAB.
b) Determine the area of the triangheCB.

c) Show that the cross sectional area of the tunnel is

6p+%\/§.

[ 1,|Ag=3/3, area=¥
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Question 27  (***+)

A

7

3x
2X -

04\
< x+2—>C B

The figure above shows a circular sed@4B of radius3x cm, subtending an angle
g radians aO.

The line AC is perpendicular t®©B and has lengtfi2x- 1) cm.
The length ofOC is (2x+2) cm.

a) Show thatx =5.

b) Find the area of the shaded regiAGB.

area» 18.4
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Question 28 (***+)

0.%F
A<—10cm——>B

The figure above shows a quarter cirél8D of radius10 cm, whose centre is aA.
The pointC lies on the arBD so that the angl€AB is 0.3 radians.
The segment bounded by the semicircle and the cGbrds denoted byR.

a) Determine the area dR.

b) Find the perimeter oR.

[ | |area» 15.8 crf, [perimeter 24.6 ci
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Question 29 (***+)

2.2m

A o) D
1.8 m

The figure above shows a design of a door.

The door design consists of two congruent rightlehgrianglesABO and DCO
where BAO= CDO=90°, and a circular sectd8OCcentred atO, whereO is the

midpoint of AD.
a) Show that the angl®8OC is approximately0.7766 radians.
b) Hence determine ...
i. ...the perimeter of the door design.

ii. ...the area of the door design.

| 1|.[P»8.05n] |A»4.17 nf
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Question 30  (***+)

A circular sectorOCD, subtending an anglg radians at its centr®, has a radius of
rm.

The sector has an area@P5m? and a perimeter 02 m.

Determine the values of andg.

r=05m, |g=2°

Created by T. Madas



Created by T. Madas

Question 31 (***+)

TN,

0.6°
A 0 12cm—>B

The figure above shows a semi circle with centr® and radiusl2 cm.

The diameter of the semicircle S0OB, the chordCD is parallel toAOB.

It is further given that the angl@OB is 0.6°.
a) Find the area of the shaded segment.

b) Find the perimeter of the shaded segment.

[ ], |area» 72.7 cfi, [perimeter» 43.1c
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Question 32 (***+)

(X+4)Cm (X+3)Cm

(x+1)cm C

The figure above shows a triangheBC whose side lengths are given in termsxof
Given that the angI8AC is 60°, determine ...
a) ... the value ofx.

b) ... the exact area of the triangle.

X=4|, |area= 1Q/_3
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Question 33  (***+)

(3X+1) cm (X+9)Cm

(2x)cm C

The figure above shows a triangheBC whose side lengths are given in termsxof

Given that the angIBAC is 60°, determine the exact area of the triangle.

[ ] |area= 44/ 3
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Question 34  (***+)
In the triangle ABC

|AB|=2 cm, |AC|=4 cm and|BC|=3cm.

Find the exact area of the triangh8C.

[ ], |area= %\/TES
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Question 35  (***+)

The figure above shows a circle with centrédaand radiusl2 cm.
The chordAB has a length of2¢/3 cm.

a) Show that the angl&OB is % radians.

b) Find, in exact form, the area of th&jor segment bounded by the ché8.

area= 1:% 93 ,8)
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Question 36 (***+)

6cm

The figure above shows a template deS@B.

The curveAB is the arc of a circular sect@AB, subtending an angle &f2 radians
at its centreO. The radius of the sector tscm. The straight line€CA and CB are of
equal length. The length of the straight @€ is 6 cm.

Find, to three significant figures where appro@rjat.
a) ... the area of the circular sectOAB.
b) ... the size of the angl€EOB, in radians.

c) ... the total area of the template design.

larea= 15 crfi|, | COB» 2.54|, |area= 31.9 32.0 ch
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Question 37 (***+)

The figure above shows a triangheBC with side lengthgAB| =7 cm, [BC| = xcm
and|AC|=3xcm.

The sizes of the angle&CB and BAC are 60° and g°, respectively.

By using thecosinerule first and theinerule afterwards, show clearly that

J21

sing =——
9 14

|:| , |proof
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Question 38  (***+)

The figure above shows a circle with centréatvith radius8 cm and aminor sector
AOB, subtending an angle gf radians alO.

It is further given that the length of the circumgfiece of the circle is twicglus 32 cm
as large as the minor a&d .

a) Find the value ofg, in terms ofp.

b) Show that the area of tlmeajor sector AOB is

32(p+2) cnf.

Created by T. Madas



Created by T. Madas

Question 39 (***+)

The figure above shows the design template of éogar.

The design consists of a circular ring of radéuem enclosing a regiorACB, which
is symmetrical about the lin@C.

The angleAOB is %

a) Find, to three significant figures, the perimeteth® shaded region of the logo.

b) Show that the area of the shaded region is

(18+ 60) cm?

perimeter» 29.5c
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Question 40 (***+)

O
6,3 cn

The figure above shows a circle with centrédaand radius cm.
The chordAB has Iengthax/é.

a) Show that the angl&OB is % radians.
b) Show that the area of timeinor segment, shown shaded in the figure above, is

3(4p- 3/3) cnt.

proof
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Question 41  (***+)

The figure above shows two identical circles wignices atA and C, overlapping
each other and meeting at the poiBtand D .

The radius of each circle & cm. Each of the angleBAD and BCD is% radians.

The region, shown shaded in the figure above, sadby the two circles, including
the overlap, is a car logo design.

Find the area of the logo design.

area» 220 crf
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Question 42 (***+)

A(6,8)

B(8,6)

The figure above shows a circular sed@&B with centre at the origi®©.

The pointsA and B have coordinate6,8) and(8,6), respectively.

a) Show that the angl&OB is approximately0.283¢ radians.

b) Find, to2 decimal places, the area of the sec@B.

, |area» 14.1

Created by T. Madas



Created by T. Madas

Question 43 (***+)

12\/73 cm

An isosceles trianglBC hasAC =123 cmand AB= BC=12 cm.
The angleBAC is g radians.

Two identical arcs centred & andC are drawn inside the triangle. These arcs meet
at a point onAC, as shown in the figure above.

a) Show thatg = %p .

b) Show that the area of the shaded region in theeabgure is

18( 2/3- ,0) cnf.
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Question 44 (***+)

£

The figure above shows a circular secihB.
The sides of the sector are equally divided inte &qual parts.

Using these divisions arcs are drawn inside thgirmal sector, creating five distinct
regionsR;, R, Rs, Ry and R;, as shown in the figure.

Show that the areas of the regioRs and R; are in the ratid.: 3.

proof
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Question 45  (***+)

yem xcm

The figure above shows a trianghBC.

The lengths oBC and CA are x cm and y cm, respectively.

It is further given that

sinA:ﬂ, sinB:E and sinC:%.
5 17 85

a) Show clearly thaty =1.7x.

The area of the triangl&BC is 21 cm?.

b) Find the value ofx and the value ofy .

, |[X=5, y=8.
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Question 46  (***+)

6¢C 9cm
24cm

5cm

The figure above shows a trapezithBCD, where AB is parallel toDC .
The respective lengths &D, BD, BC andDC are24cm, 6 cm, 9cm and5 cm.
The angleBDC is g.

a) Show clearly that
cosg = - 1
3

b) Hence show further thaing = kv/2, wherek is a fraction.

The angleBAD is;/ .

c) Find the exact value cfin/ .

[ 1. |sing=42, |siy =42
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Question 47 (***+)

The figure above shows a circular sed@AB, centred aO.

The radius of the sector iscm and subtends an angle g@fradians aO.

The area of the sector 87.5cm? and its perimeter i83 cm.

By forming two suitable equations, or otherwisetedaine the two possible pairs of
values forr andg.

]

(r.9)=(7.5.24 =( 93
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Question 48 (***+)

A 85m B
0.7 1.1

The figure above shows a river of constant widthmetres with the point®\ and B
located on one river bank and the pdihiocated on the other river bank.

The distanceAB is 85 metres.
The anglesCAB and CBA are 0.7 radians and..1 radians, respectively.

Show thatw is approximately50 metres.

|:| , |proof
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Question 49  (***+)

3cm

3cm

3cm

The figure above shows a circular sed@B, of radius6 cm, centred aO.
The pointsC and D are the midpoints o0DA and OB, respectively.
The triangleOCD is equilateral.

Another circular secto€DB, centred atD and of radius3 cm, is drawn inside the
circular sector OAB.

The finite regionR bounded by the circular ar&dB andCB, and the straight line
segmentAC, is shown shaded in the figure above.

a) Show that the perimeter & is (3+4p) cm.

b) Determine the exact area B.

[ 1. |30-2338
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Question 50 (***+)

6cm

1.25

6cm
The figure above shows a circular secABC of radius6 cm subtending an angle
1.25radians aC.

a) Find the perimeter and the area of the sector.

A different sectorDEF has radiug cm and subtends an angle gfradians at its
centreD.

rcm

b) Given that the two sectors have equal area bypte¢heneter of the sectdbEF
is 1.5cm larger than the perimeter of the sec&BC, determine the possible
values ofr and the corresponding valuesagf

[P=195cn}, |A=225 onf|,|(r,g)=(7508) or (rq)=(35)
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Question 51 (***+)
The triangleABC has vertices a\(5,2), B(3,0) andC(- 1,6).

The angleBCA is denoted byy.

a) Use the cosine rule to show that

s
Q.? N

cosg =

b) Hence, or otherwise, show that the area of thagleaABC is exactlyl10.

proof
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Question 52 (***+)

D

The figure above shows a circle of radlusm, centred aD.

The pointsA,B andC lie on the circumference of the circle. The angh&3B and
BOC are denoted by and/ , respectively.

Thesum of the areas of the sectoAOB and BOC is 20 cm?.

The length of the aré@B is 3.5cm greater than the length of the arBC .

Determine the value of and the value of .

g=115|, | =0.45
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Question 53  (***+)

The figure above shows a trianghBC.

The straight lineBD is such so thaAD = DC =6 cm.

The anglesBAD and BDA are 60° and 75°, respectively.
Find in appropriate degree of accuracy ...
a) ... the length ofBD.
b) ... the area of the triangle GABD.
c) ... the shortest distance from the vert@xo the straight lineAC.

d) ... the length ofBC.

. 13J6» 7.348,

(3+J§) » 21.29,

(3++/3) » 7.008,

Nl

Nl
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Question 54 (***+)

A minor sectorADE with radiusr cm, subtends an angle gf radians atA.

The sector is attached to a squ&BCD, forming a composite shaf®, as shown in
figure above.

The area and the perimeter $fare 48cnt and 28cm, respectively.

By forming and solving two equations, find the \v&ahf r and the value of .

[ l.|r=6g=

win
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Question 55  (***+)

The figure above shows an isosceles triamyRC attached to a semicircle witBC
as its diameter.

It is further given thatAB| =| AQ =25 cm, |BC| =14 cm and the anglBAC is g
radians.

A circular arcBC is drawn inside the semicircle, centredfawith radius25 cm.
a) Determine the area of the trianghBC.
b) Show thatg = 0.568 radians, correct to three significant figures.

c) Find the area of the regioR, shown shaded in the figure.

[ ], |area of triangle: 168 cf, |area oR» 67.5 67.6 cAf
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Question 56  (***+)

14g

The figure above shows a quarter cir@AC with centre atO. The pointB lies on
the curved part of the quarter circle so that tgle@aBOC is g radians.

Given that the length of the awB is four times as large as the length of the B,

show thatg = vy
10

proof
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Question 57  (***+)
A circular sector has radiuscm and subtend an angte radians at its centre.

The perimeter of the sector 23cm and its area i45 cm?.

Find the value of and the value ofy.

0.3

,|[r=10cm, |g
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Question 58 (***+)

O
6,/3 cm

The figure above shows a circle with centrédaand radiuss cm.

The chordAB has length6/3 cm.

a) Show that the angl&OB is % radians.

The tangents to the circle & and B meet at the poinP .
b) Show further that the area of the quadrilat€@&PB is 36V3cm?.

c) Find the area of the shaded region bounded byatigents and the circle.

I:I area= 12% 3 ,0)
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Question 59 (***+)

P
A B 4a
2a 9)
D 3 C 4a

Q

Figure1, shows a rectanglABCD where|AB| =|DJ =3a and|AD|=|BC| =2a.

A semicircle with diameteBC is attached to the rectangle. The rectangle aed th
semicircle are to be considered as a single corgsisapeX .

Figure 2, shows a circular sect@®PQ where|OP|=|OQ =4a. The sector has its
centre atO, and POQ=g radians. The sector is denoted as shape

a) Given that the area oK is equal to the area of , expressy in terms ofp .

b) Given further that the perimetdt is greater than the perimeter ¥f, show
that the difference between the perimeteixoandY is

%a(4- p).

Q
I
N[N
+
50
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Question 60  (***+)

4 cm

10 cm
6cm

60°

9cm

The figure above shows a quadrilatePdBCD, with side lengthsAB, BC, CD and
DA are6 cm, 4 cm, 10 cm and9 cm, respectively.

The angleBAD is 60°.
a) Show that BD is 3J7 cm.

b) Find, to one decimal place, the size of the argED.

c) Determine, to one decimal place, the area of tlaelglateral ABCD.

| |, |48.5|, |area» 38.4
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Question 61  (***+)

not drawn accurate

6cm
2q
C 6cm B

The figure above shows a sect®ADB, of radius6 cm and angle2g radians.

Given that the area of the trianghBC and the area of segmeABD are in the ratio
4:1, show that

8g- 5siny= C
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/ \ not drawn accurate

Question 62 (***+)

The figure above shows a circular sec@fAB. The sector has radiuscm and

subtends an angle % atO.

The straight line througi and N is such so thaOM = ON = acm.

Given that the straight line through and N divides the sector into two regions of

equal area, show that
a=, /ﬁ r.
6

]:| , |proof
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Question 63  (***+)

6cm

The figure above shows a circle of radfusm, centre at poinC, and the straight line
| which is a tangent to the circle at the pdiht

The pointR lies onl .

The straight line segmeli@R meets the circle at the poiQt.

Given that the length of the a@P is 2p cm, show that the area of the finite region
bounded byPR, RQ and QP, shown shaded in the figure, is

6(3\/?3- ,0).
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Question 64  (***+)
The triangle ABC has AB=13cm and BC =15cm.

Given that BCA=60°, determine the possible values AC .

,||[AC|=7 cm or 8 cm
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Question 65  (***+)
Linda is walking on a long straight horizontal raach Northern direction.

When Linda reaches a poidt on this road, a tre€ is observed on a bearing &0°.

When Linda walks a further distance 200 m from the pointA to the pointB on
this road,T is now observed on a bearing 6°.

a) Determine the shortest distancelofrom the road.
Linda walks further North to some poibt, so that the distancBT is 180m.

b) Calculate the two possible values for the distaAEe.

L]

| AD| =300+ 20/ €
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Question 66  (****)

90

ABCD is a trapezium wherédB is parallel toDC .

The angleCAB is 60° and|AB =90. The sideAB is extended fromA to E so that
AED =90°, as shown in the figure above.

It is further given thatEA =15 and|ED]| = 60.

a) Find, correct tal decimal place, the value ¢BC| and the value ofCD|.

b) Calculate, correct té decimal place, the angBAC.

[ ]

|BC|»81.4, ||[CD|»49.6, | DAC » 44.4
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Question 67  (****)

The figure above shows a circle with centrédaand radius7 cm.
The pointsA and B lie on the circle so that the angl©B is 1.8 radians.
The tangents to the circle at the poidtsand B meet at the poin€ .

The region shown shaded in the figure above, i®ead by the two tangent&C and
BC, and the circle.

Determine the area of this region.

area» 17.6 cfi

|
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Question 68  (****)

The two diagrams above show an orchestral stl8€D which is part of a circular
sectorOBC, centred a0 and of radiusl7m. The pointsA and D lie on OB and

OC respectively so thgOA =|O0 =12 m and|AD| =20 m.

a) Show that BOC=1.97, correct to three significant figures.
b) Calculate the area of the stage.

There aredrows of seats with their backs arranged in conaenircles, centred aD.
The radii of these circles al® m, 13.1 m, 14.2 mand15.3 m.

c) Given further that each seat requires a lengtl83¢m along the arc, find
approximately how many more seats are in the bawktinan in the front row.

[ 1, |area» 2181A|, [an extra 17 sed
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Question 69  (****)

A
D %12 o% [ |
C B

The figure above shows a triandBAC with ACO:%/J and AOC %p.

Another triangleAOD is drawn next to the triangl®AC, so thatDOC is a straight
line, |DO| =12 units and ADO:%p.

Finally a circular secto©AB is drawn, centred &, with radiusOA, so thatDOCB
is a straight line.

a) Find the area of the sect@AB.

b) Hence show that the area of the shaded regiGB is approximately77
square units.

| ,1211.9
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Question 70 (****)

A

The figure above shows a circular sec@AB of radiusr , centred atO, with
perimeter of 60 units. The area of the sector is denotedfy

a) Show clearly that
A=30r-r2,
The value ofr can vary but the perimeter of the sector is fixed.

b) By completing the square, or otherwise, find theximam value of A and the
value ofr which produces this maximum value fér.

Avax = 225, [r =15
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Question 71 (****)

The figure above shows a model of the region ugeshbt putters in to throw the shot.

The throwing region consists of@inor circular sectolOAB of radius12v/3 metres
subtending an anglg radians alO. The chordAB is 36 metres.

The shot putter’s regio®OD is amajor circular sector of radiugy/3 metres, where
C andD lie on OA and OB, respectively.

a) Show thatg = %p .

b) Find, in terms ofp, the total area of throwing region and shot pigtexgion .

c) Show further that the total perimeter of the thmogviregion and the shot
putter’s region, shown shaded in the figure abave,

6(20+3)V3.

| |, 11620|
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Question 72 (***¥)

12c R

]
0 f c B

The figure above shows a circular @&B of radius12 cm, subtending an angle of

%p radians aO.

Find to three significant figures ...
a) ... the length of the ar@B.
b) ... the area of the sect@AB.

The pointC lies onOB so thatOC = AC. The regionR, shown shaded in the figure,
is bounded by the ar&B and the straight line&C and BC.

c) Determine, to three significant figures, the petenand area oR.

,[11.3¢cn}, |67.9 cnf|, [23.3cn}, [18.3- 18.4 crA
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Question 73 (****)

A P
q 12 cm 9.8cm 5.7¢cm
B 20°
10cm C Q R

Figure1 shows the triangleABC, where|AC|=12cm, |BC|=10cm and BAC=g
SO thatcosq:g.

a) Use the cosine rule to form a suitable quadratid, lzence show that one of the
two possible values for the length &B is 6 cm and find the other.

Figure 2 shows a different triangl®QR, where|PQ=9.8 cm, PR =5.7 cm and
PQR=20°.

b) Use the sine rule to find, to the nearest degreetvto possible values of
QPR.

[ 1 |Ag=22»7.33cn

QPR=16° or 124
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Question 74 (****)

The figure above shows a semicircle of radiusm, where AOC is a diameter with
point O the centre of the semicircle.

The pointB lies on the circular part of the semicircle sa th@ angleBOC is g
radians.

The chordsAB and BC define two segmentS; and S,, respectively.
Given that the area d§, is four times as large as the are&Sgf show that

p+3sing=19.
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Question 75 (****)

The figure below shows the quadrilate®BCD where AB is 9cm, BC is 21cm
andCD is 24 cm.

The angleABC is 90° and the angl€DA is 32°.

Find, to three significant figures, the area of gn@drilateralABCD

| |, [» 345
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Question 76 (****)

A 12cm B

6cm

The figure above shows the rectan@giBCD where AB is 12cm and BC is 6 cm.

An arc of a circle with centre & and radiusl2 cm is drawn inside the quadrilateral,
meeting the sid®C at the pointE.

Find the area of the shaded regiB&C.

,larea= 72 12- 1§8 3.1
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Question 77  (****)

The figure above shows the design for an earring.

The design consists of a part of a circle of radiusn centred atA and another part
of a circle of radiust cm centred atB .

The circles overlap in such a way so that the dc&aAB is 5 cm.

Find, to three significant figures, the perimetethe design.

, |perimeter> 33.f
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Question 78 (****)

xem \/3_70m

not drawn accurate

ycm C

The figure above shows a trianghBC where AB is x cm, AC is y cm and BC is
J37 cm. The angleBAC is 60°.

Given further that the area of the triangd8C is 73 cm?, determine by solving two
simultaneous equations the valuexofind the value ofy .

. [x= 7
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Question 79  (****)

The figure above shows a “curved triangle”, knowradReuleaux triangle, which is
constructed as follows.

Starting with an equilateral triangl&BC of side length2 cm, a circular arcBC is
drawn with centre atA. Two more circular arcsAB and AC are drawn with
respective centres & andB.

Show that the area of this Reuleaux triangle is
2(,0- «/5) cm?.

proof
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Question 80  (****)

The figure above shows a grid used to help spastagiimate the throwing distances
of athletes in a shot put competition. The gridsists of circular sectors each with
centre atO and the angld’>OQ is ¢ radians.

The radius of the smaller sectorli@ metres and each of the other sectors has a radius
2 metres more than the previous one.

The perimeter ofA, is 1.4 times larger than the perimeter Af.

Determine the value of .
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Question 81 (****+)

A

Y

8c

y

C 8cm B

The figure above shows a sectAB of radius8 cm, centred aC and subtending

an angle of’% radians aiC .

A circle centred aD and of radiug cm is inscribed inside the sector.

Find in terms ofp, the area of the shaded region, shown in thedigbove.
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Question 82 (****+)

The figure above shows an equilateral triangBBC circumscribed by a circle of
radius6, with centre aO.

The circular segment, shown shaded region in thediabove, is bounded by the
straight line AC.

Show that the area of the segment is
3(4,0- 3/_3) cnf.

proof
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Question 83 (****+)

A
y {2
6 4 []
P 12 O C B

The figure above shows a triangBAC with ACO:%p and AOC=

N

0.

Another triangleAOD is drawn next to the triangl®AC, so thatDOC is a straight
line, |DO| =12 units and ADO=%,0.

Finally a circular secto©AB is drawn, centred &, with radiusOA, so thatDOCB
is a straight line.

a) Show that the length dDA is
6(v/6+1/2).
b) Find the exact area of the sec@AB.

c) Hence show that the area of the shaded regiGB is

18( 2+v/3)(p- 2.

[ 1. j18(2+V3)p
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Question 84  (****+)

72 cm

A &24 cm74 B

The figure above shows a circle with centrédaand radius .
The straight lineAB is a chord to the circle.

The perpendicular bisector &B passes througld and meets the circle at the point
C, as shown in the figure.

Given that|AB|:24 cm and the length of the perpendicular bisector7iscm,
determine the value af.

| , [r =37
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Question 85 (****+)

The figure above shows a circle of radsm, centred aD.
An arc OC with centre atA and radius cmis drawn inside the circle.
A second ar@D is drawn with centre aB and radius cm.

Show clearly that the area of the shaded re@@D is

6(3\/3- p) cnf.
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Question 86 (****+)

not drawn accurate

The figure above shows a circle with centreCH3,6) . The pointsA(1,5) and
B( p, q) lie on the circle. The straight lineSD and BD are tangents to the circle.

The kite CADB is symmetrical about the straight line with eqoiatk = 3.
a) Calculate the radius of the circle.
b) State the value op and the value of.
¢) Find an equation of the tangent to the circlédat
d) Show that the angl&CB is approximately?2.214 radians.

e) Hence determine, to three significant figures,atea of the shaded region
bounded by the circle and its tangentsfaand B .

[ 1, [r=+5|,[p=q=5], [y=7- 2¥, [area» 4.4f
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Question 87 (****+)

The figure above is constructed as follows.

EBD is a circular sector with centre Bt and radiusl2 units, subtending an

angle sz_p radians atB .

EAC is a quarter circle with centre & and radius units, so thatABCD is a
straight line andCAE is a right angle.

The shaded regioR is bounded by the ardsD and EC, and the straight lin€D.

Show that the area &® is

3(7,0 + 6\/_3) square units.

|:|, proof
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Question 88 (****+)
The figure below shows a squafdBCD with side length o6 cm.

A circular arcBD is drawn inside the square with centreCatind radius o6 cm.

Another circular ardBD is drawn inside the square with centrefaind radius of
6 cm also, so that the two arcs bound a finite areawsishaded in the figure above.

Show that area of the shaded regiorl&p - 2) cm?.

proof
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Question 89 (****+)

The distance between the town of Arunfia) and the town of BerrB)is 60 km.

Berry is on bearing o75° from Arundel.

The village of Crake(C) is on a bearing af20° from Arundel and on a bearing of

195 from Berry. The village of DorkinéD) is on a bearing af35° from Arundel
and on a bearing d10C° from Berry.

a) Find, to three significant figures where approgjdhe distance between ...
i. ... Berry and Crake.
ii. ... Berry and Dorking.
iii. ... Crake and Dorking.

b) State the bearing of Dorking from Crake.

, 143.9 km, (53.8 km, |16.1 km], |255
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Question 90 (****+)

The figure below shows a circle with centretatand radiug . The pointsA and B
lie on the circle so that the anghOB is g radians.

|not drawn accurate

The chordAB divides the circle into a major segment and a mgsgment.

Given that the area of thmajor segmentis 4 times as large as the area of thi@or
segment show clearly that

5g- 5sing= 2p.

proof

Created by T. Madas



Created by T. Madas

Question 91  (****+)

The figure below shows a circle with centretatand radiug . The pointsA and B
lie on the circle so that the anghOB is 2g radians.

|not drawn accurate

Given that the length of tharc AB is 1.5 times as large as thehord AB, show
clearly that

area of the sect@dAB _ 3
area of the triangl®AB  2cgs

You may use the fact thain29° 2sing cog.

proof
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Question 92  (****+)

5cm
4cm

4cm

The figure above shows a trianghdBC where BAC=90°.
The lengths ofAB, AC and BC are3 cm, 4 cm and 4 cm, respectively.
Three arcs are drawn inside the triangle with @antine three vertices of the triangle.

The arcs so that they touch each other in paitsegpointsP, Q and R.

Find the area of the shaded region, correct teethignificant figures.

[ ] |area= 0.464 ci
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Question 93  (****+)

The figure below shows a squaldBCD of side length2a cm, circumscribed by a
circle.

Four semicircles are then drawn outside the squaving each of the sides of the
square as a diameter.

2a
2a ﬁ
lunes —~
D C

Each of the four regions bounded by a semicirctethe circumscribing circle is
known by the mathematical name of a “lune”, i.e omshaped.

Show that the area of the four lunes is equal ecatiea of the squar&BCD.
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Question 94  (****+)

The figure below shows the plan of three identaadular cylinders of radiu$ cm,
held together by an elastic band.

Show that the exact length of the stretched elastial is 12(p + 3 cm?.
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Question 95 (****+)

The figure below shows the plan of three identaadular cylinders of radiu$ cm,
that fit snugly inside a larger cylinder.

Show that the radius of the larger cylinderGs 4/3cm.
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Question 96  (****+)

X+3

15

The figure above shows the trianghBC.
The pointD lies on AC so that the straight linBD meetsAC at right angles.

The pointE lies on AC and the point- lies onBC, so that the straight linBF is
parallel to AB and the straight lin&F is parallel toBD.

It is further given that the lengths, am, of CE, CF, DE, BF and AD arel0, 15,
X, X+3 andy, respectively.

a) Determine the value ox.

b) Show clearly thaty =9.6.

¢) Find, correct to three significant figures, theaaoé the triangleABC.

| |, [x=6]|, |area= 22¢
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Question 97  (****+)
The following information is known about coplanar points.

1. B is north east ofA.

2. Cisonabearing 0075 from A.
3. B ison abearing 0285 from C.
4. D is south west ofC.

5. |AC|=9.

6. |CD|=36.

Determine, correct t@ decimal places, the bearing Bf from D .

' [»37.33
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Question 98  (****+)

The island state of Trigland has declared an eka@usconomic zone into the sea,
which is within 6 miles from every point of its coastline.

The island of Trigland is a rectilinear trianglesifies13, 14 and15 miles.

Determine, in exact form, the total economic zohd@rigland, which consists of land
and sea.

| ', 1336+ 36|
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Question 99  (****+) Non Calculator

A triangle, ABC has |BC|=4 cm, |AC|=8 cm and ACB=60°.

Determine, in degrees, the size oBAC.

| l,| BAC=30

Created by T. Madas



Created by T. Madas

Question 100 (****+)

The four sides of a squardBCD, are tangents to a circle of radif@ .

The diagonalBD intersects the circle at the poirfisand Q.

Determine in exact simplified form the length AP.

[_].|AP=v6
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Question 101  (*¥****)

A 32 cm B

32 cm

The figure above shows, two identical circles, osmhtatP andQ, and a third circle,
centred atR, are touching each other externally.

The three circles fit snugly inside a squa&BCD, of side length32 cm, so thatPQ
is parallel toAB.

Determine the size of radius of the circle cenatf.

' lr=9 cm
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Question 102  (*¥****)
The figure below was constructed as follows.

ABCD is a square with side lengthcm.

Two quarter circles, with centres at the poiftsand D, each of radiu$ cm,are
drawn inside the square.

A<—6cm——>B

Show that the area of the shaded region is

3(12- 3/3 ) cnt.

I:I , |proof
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Question 103 (*¥****)

N

2

The figure above shows a squak8CD of side length2 units.

The verticesA and B lie on the circumference of a circle while theesidC is a
tangent to the same circle.

Determine the radius of this circle.

=
"
N3]
"
|_\
)
(@]
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Question 104  (*¥****)
The figure below was constructed as follows.

ABCD is a square with side lengécm.

Four identical quarter circles, whose centres @ated at each of the four corners of
the square, are drawn inside the square.

The radii of the quarter circles are such so thatfour quarter circles meet at the
centre of the square.

A 8cm B

Show that the area of the shaded region is
32(p- 2) e

I:I , |proof
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Question 105 (*****) (non calculator)

6V3- 2

The figure above shows a circle with centreGt.

The straight line segmemB is a tangent to the circle #t, so that the angl&OB is
:—13,0 radians.

Determine the radius of the circle given furthattthe area of the shaded region in the

figure is (6«/@ 20) cm?.
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Question 106 (*****) (non calculator)

B

7 cm 8cm

5cm

The figure above shows the triangd8C where AB is 7 cm, AC is 5¢cm and BC
is 8 cm.

Show that the exact area of this triangl&@s@ cm?.

proof
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Question 107  (*¥****)

75° 60°
1m

The figure above shows a trianghBC.

The length of AC is1m.

The anglesBAC and BCA are 75° and 60°, respectively.
The height of the triangle from the vert&to the sideAC is h cm.
Show that

_ tan75 tan60
tan75 + tan 60

1. proof|
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Question 108 (*****)  (non calculator)

= 75° 30°
A X X+10 C

The figure above shows a right angled triangBC, where the angl&8CA is 30°.
The pointD lies on AC so that the angI8DA is 75°.
The length of AD is x cm and he length oDC is x+10cm.

Show that the length oAB is

10

E(4+ 3\/?3) :
[you may assume th&an 75 = 2++/ g

proof
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Question 109 (*****) (non calculator)

4 cm

The figure above is constructed as follows.
A semicircle with diameteAB of 4 cm is first drawn.
Then another semicircle is drawn, with its diameZ&r parallel to AB.

The semicircle withCD as its diameter is circumscribed by the semicwate AB as
its diameter, as shown in the figure.

Show that the area of the shaded regiof2is- 2) cm?.

Created by T. Madas



Created by T. Madas

Question 110 (*****) (non calculator)

il
0.9

6cm

The figure above shows a circular &@&B of radius6 cm, subtending an angle of
0.9 radians a©.

The pointC lies onOB so thatOC = AC.

The regionR, shown shaded in the figure, is bounded by theAdcand the straight
lines AC andBC.

Determine the perimeter d?.
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Question 111  (*****) (non calculator)

The figure above shows a trianghBC.

The line BD is such so thaAD = DC =6 cmand the angle8AD and BDA are 60°
and 75°, respectively.

Show that

a) The shortest distance from the vert@xto the sideAC is
3
§(3+\/§).

b) The lengthBC squared is

144- 18/ 3,

proof
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Question 112  (*¥****)

)

N

R A—_—8

The figure above shows a straight line intersectingrcle at the pointé&\ and B so
that|AB| =8 units.

Another straight line intersects the same circléhatpointsC and D so that|CD| =12
units.

The two straight lines intersect each other attrégigles at the poinR.

Given further thatAR =4 units, determine the length of the radius of tinele

| |, [r =10
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Question 113 (*¥****)

A

AC/

The pointD lies inside the triangléABC, so thalDB|=|DC| and DCA=%,0.

Letg= DAC,/ = BAD andy = ABD.
Show that
siny =simg sin .

., |proof
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Question 114  (*¥***¥)

Two coplanar circles, with respective radie and/6, intersect each other at the
points A andB.

The tangent to one of the circles At intersects the tangent to the other circlé\aat
right angles.

Show that the total area enclosed by the two d@rge

%(19,0 + 6\/_3) .

1, [oroo]
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Question 115  (*¥****)
A hiker on a mountain walk has injured himself.

He rings the rescue station which is located apthiet with coordinate$2,1) .

He reports that he is lying injured by a river bamikere he can see a ruined tower,
which his compass indicates that it is located BoMest from his position.

It is known to the rescue station that the onlerriin the area has equatiarn=8 and
the ruined tower is located at the point with caoates(2,3) on the coordinate axes.

The rescuers set off immediately from the Resca¢id®t and travel directly towards
the hiker. When the rescuers are half-way intor ffoeirney, the hiker rings again.

He says that he made a mistake in reading his cesrgoad the ruined tower is in fact
located North-West from his position.

The rescuers turn and head directly towards treeltrcation of the hiker.

Calculate the angle, as a bearing, at which theusgs are heading after the hikers
second phone call.

Give the answer in the forrmp+arctan/, where m and/ are constants to be found.

bl
, 2p+arctan%
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Question 116  (*****)

/

Two circles of different radii are touching eacheatexternally.

The two circles are enclosed by a square so thdt sides of the squares are tangents
to the circles, as shown in the figure above.

Given that the radius of the smaller circleri@nd the radius of the larger circleds,
determine the exact area of the square in termis of

[ area:%rz( 3 2/_3
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Question 117 (*¥****)

|

The figure above shows an isosceles triamyRC, where AB= AC.
The sideBC has lengtha and the angleABC is q.

Show that the area of the triangle is

1.
Za‘tang.
) q
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QueStiOﬂ 118 (*****)

A
10 c 12 cm
X cm
q /
C
B 6 cm D 2cm

The figure above shows the trianghBC, where|AB|=10 cm, |AC|=12cm and
|AB|=8 cm. The pointD lies on BC so that|AD|=6 cm, |DC|=2cm and
|AD| = x cm. The angleBDA is denoted byy and the angl€DA is denoted by .

a) Expresscosg andcoy interms ofx.

b) Use pari(a) to find the length ofAD .

c) Hence show that the area of the trianglBD is exactly%Sﬁ cm?.

[ ].[proof
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Question 119  (*¥***¥)
The triangle ABC is such so that ABC=90° and|AC|=6cm.

The pointP lies on AC and the poinQQ lies on AB in such a way so that
APQ=90° and|AP=|QH =1cm.

Show that the straight line segmdB is exactlyﬁ cm.

|:| , |proof
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Question 120 (*****) non calculator

The figure above show4 identical circles touching each other so thatrticentres
form a square.

A smaller circle is touching aldof the identical circles externally, and dllof the
identical circles are touching internally a largecle.

Determine, correct t@ decimal place, the fraction of the larger circtgé accupied, by
the other5 circles, shown shaded in the figure.

You may assume thaf2 » 1.414.

| |, [0.284» 28.4
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