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Question 1  (*%)

=

8 cm

B

6 cm 6 cm

The figure above shows a circular sector OAB, subtending an angle of & radians at its
centre O.

The radius of the sector is 6 cm and the length of the chord AB is 8 cm.
a) Find the size of the angle @ in radians, correct to two decimal places.

b) Determine the area of the circular segment, shown shaded in the figure.

, |0 =1.46°|, |area=8.38 to 8.39
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Question 2 (*%)

0

The figure above shows a circle with centre at O and radius 5 cm.

The points A and B lie on the circle so that the angle AOB is 1.8 radians.

a) Find the area of the sector OAB .

b) Determine the length of the chord AB..

¢) Hence show that the perimeter of the minor segment, shown shaded in the

figure, is approximately 16.8 cm.
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[area=22.5],

|AB|=7.83
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Question 3  (*%)

The figure above shows two concentric circular sectors OAB and OCD, where O 1is
their common centre. Both sectors subtend an angle of 1.8 radians at O.

The point A lies on OC and similarly the point B lies on OD .

It is further given that|OA| =|OB|=20cm and |0C|=|0D|=25cm .

The finite region ACDB is shown shaded in the above figure.

Determine the perimeter and the area of ACDB.

P=91cm|; |A=202.5cm>
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Question 4  (*%)

7cm 8cm

5cm

The figure above shows a triangle ABC where the following information is given.

|AB|=7 cm,

BC|=8cm and |AC|=5cm.

Find the size of the angle XACB 1n degrees, and hence determine as an exact surd the
area of the triangle ABC .

XACB =60°|, |Area =10+/3 cm?
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Question 5 (*%)

70 m

37 m 37 m

The figure above shows a circular sector OAB, subtending an angle of @ radians at its
centre O.

The radius of the sector is 37 m and the length of the chord AB is 70 m.
a) Show that @ is approximately 2.481 radians.
b) Calculate to an appropriate degree of accuracy...
i. ... thelength of the arc AB.
ii. ... the shortest distance from O to the chord AB .

iii. ... the area of the circular segment, shown shaded in the figure.

, 191.8m|, [12 m|, |area =1278 m?
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Question 6  (*%)

rém

9(3

A rem

The figure above shows a circular sector ABC of radius » cm subtending an angle &
radians at C .

The length of the arc AB is % of the perimeter of the sector.

Show that & :% radians.
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Question 7  (¥%)

Cc <l

The figure above shows a circular sector ABC of radius 7 cm subtending an angle €
radians at C.

Given the perimeter of the sector is numerically equal to the area of the sector show
that @ is 0.8 radians.

proof
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Question 8  (*%)

2.5

The figure above shows a circular sector ABC subtending an angle of 2.5 radians at

the point A .

Given that the area of the sector is 45 cm?, find its perimeter.

P=27cm
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Question 9  (*%)

12m 130°

The triangle ABC is such so that AC is 12 m and the angle CAB is 150°.

a) Given that the area of the triangle ABC is 30 m?, show that the length of AB
is 10 m.

b) Find the length of BC, giving the answer in m, correct to 2 decimal places.

¢) Calculate the smallest angle of the triangle ABC, giving the answer in degrees,
correct to one decimal place.

,|21.26m|, |13.6°
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Question 10  (*%)

15cm
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10 cm

9 cm

The figure above shows a right angled trapezium ABCD .

It is given that

|AB| =15 cm,

DC|=9

cm,

Determine the length of the straight line AC .

AD|=10cm and £ABC=£BCD=90°.

|AC|=17cm
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Question 11 (**+)
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75°

30°

D <—12cm

The figure above shows a right angled triangle ABC, where the angle BCA is 30°.

The point D lies on AC so that the angle BDA is 75°.

The length of DC is 12 cm.

Calculate the length of AB.
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|AB| =3+3y/3 = 8.20
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Question 12 (**+)

A
26cm
10cm
45°
C
B D

The figure above shows the right angled triangle ABC where AB is 10 cm, AC is
26 cm and the angle ABC is 90°.

The point D lies on BC so that the angle ADB is 45°.

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

The figure above shows a badge in the shape of a circular sector OAB , centred at O.

The triangle OAB 1is equilateral and its perpendicular height is 6+/3 cm.
a) Find the length of OA.
b) Determine in terms of 7 ...
i.. ... the area of the badge.

ii. ... the perimeter of the badge.

|0A|=12|, |area = 247],

perimeter =24+ 47

A\ /
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Question 14  (**+)

The figure above shows the triangle ABC , where |AB| =4, AC| =1 and |BC| = \/E

a) Show that <BAC =§ .

A circular sector ACD , where D lies on AB, is drawn inside the triangle ABC .
The centre of the sectoris at A and its radius is 1.

b) Determine the area of the shaded region BCD.

areaz1.21|

9
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Question 15 (**+)

8cm

The figure above shows a triangle ABC where the lengths of AC and BC are 8 cm
and 6 cm, respectively. The angle BCA is 1.2 radians.

a) Find the length of AB .
b) Determine the area of the triangle ABC .

A circular arc with centre at C and radius 4 cm is drawn inside the triangle.

The arc intersects the triangle at the points D and E.

The shaded region R is bounded by the straight lines EA, AB, BD and the arc ED .
c¢) Calculate the area of R.

d) Calculate the perimeter of R.

|:|, |AB|z8.08 , |area pe =22.4|, |areap =12.8|, |perimetery =~18.9
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Question 16  (**+)

10cm

The figure above shows a rectangle FBCE with two identical circular sectors attached
to its sides FB.and EC.

Each of these circular sectors has radius 5 cm and subtends an angle of € radians at its
respective centre, F and E.

The length of FE is 10 cm.

Given that the perimeter of the entire shape ABCDEF is 37.2 cm, show clearly that

its area is 68 cm?.

proof
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Question 17  (**+)

The figure above shows a triangle ABC whose area is 20 cm?.

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

a) Find the value of x.

b) Determine the length of AC .

x=38|, |AC|=17.4
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Question 18  (**%)

A

J

6cm

0.8°

10cm

The figure above shows a triangle OAC where |OA| =6cm, |OC | =10 cm.

The angle AOC is 0.8 radians.

a) Calculate the area of the triangle OAC .
An arc centred at O with radius 6 cm is drawn inside the triangle, meeting OC at B.
The shaded region R is bounded by AC, OC and the arc AB.

b) Find the area of R.

¢) Determine the perimeter of R.

|:| , |area of triangle = 21.52 em?|, |area of R =~ 7.12 cm?|,

perimeter of R =16.0 cm

Created by T. Madas



Created by T. Madas

Question 19 (**%)

lem lcm

lcm 0 lcm

The figure above shows an equilateral triangle ABC of side length 2 cm.
The points O, D and E are the midpoints of AC, AB and BC, respectively.
A circular arc, centred at O, having OD and OE as radii is drawn.

Determine the exact area of the shaded region.

(3\/5—7:)

\—
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Question 20  (**%)

The figure above shows a circle with centre at O and radius r cm.
The minor sector AOB subtends an angle of @ radians at O.

The area of the minor sector AOB is 48cm?.

The length of the minor arc AB is 12cm.

Determine the value of » and the value of &.

,

r=8, 0=15|

©

OUING T0 6QUATIONIS BAKD o THe Aesut RRMVAE

T8 = 2 ® L6 = 43
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Lrxl2 =18
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Question 21 (**%)
y
A(9.40) B(27,40)
) X
D(18,0) C(36,0)

The figure above shows the cross section of a river dam modelled in a system of
coordinate axes where all units are in metres.

The cross section of the dam consists of a circular sector ADB and two isosceles
triangles OAD and DBC .

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

a) Find the length of AD.

b) Show that the angle ADB is approximately 0.4426 radians.

¢) Hence determine, to the nearest mz, the cross sectional area of the dam.
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Question 22  (**%)

The figure above shows a rhombus ABCD with side length 6 cm .

The angle BCD is 0.75 radians.

A circular arc BD is drawn inside the rhombus with centre at A and radius 6 cm .

The arc BD-divides the rhombus into two regions, the smaller of the two regions
shown shaded in the figure, is denoted by R.

Find, to three significant figures, the area of R.

2

area~11.0 cm
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Question 23 (**%)

The figure above shows two circular arcs AB and DC , which are parts of circular
sectors whose centre is at O. Both sectors subtend an angle 8 radians at O.

OAD 1is a straight line segment with |OA| =6cm and |OB| =10cm.

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

perimeter = 20 cm

,,,,,,,
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Question 24  (**%)

48 cm

The figure above shows a circular sector OAB whose centre is at O.

The radius of the sector is 60 cm.
The points C and D lie on OA and OB respectively, so that |OC| =|0D| =24 cm.

Given that the length of the arc AB is 48 cm, find the area of the shaded region
ABDC , correct to the nearest cm?.

, |larea =1233
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Question 25  (**%)

24 cm

o

2.4cm [9) c

The figure above shows a composite shape.

The composite shape consists of a circular sector AOB centred at O, where it

subtends an angle of 5?7[ radians.

The straight sides of the sector have length of 2.4 cm . The triangle OBC is right
angled at C and is attached to the sector so that AOC is a straight line.

Find, to two decimal places, the area of the composite shape.

]:l, area ~ 8.79 cm”
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Question 26  (**%)

The figure above shows the cross section of a railway tunnel, modelled as the major
segment of a circle, centre at C and radius of 3 m.

The angle ACB is 277[ radians.

a) Find the exact length of AB .
b) Determine the area of the triangle ACB .

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

675+%\/§.
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Question 27  (¥*%4)

The figure above shows a circular sector OAB of radius 3x cm, subtending an angle
0 radians at O.

The line AC is perpendicular to OB and has length (2x—1) cm.
The length of OC is (2x+2) cm.

a) Show that x=5.

b) Find the area of the shaded region ACB .

area = 18.4|

b
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Question 28  (**%4)

0.3¢
A<——10cm——>B

The figure above shows a quarter circle ABD of radius 10 cm, whose centre is at A .

The point C lies on the arc BD so that the angle CAB is 0.3 radians.

The segment bounded by the semicircle and the chord CD is denoted by

a) Determine the area of R.

b) Find the perimeter of R .

]:l, area ~15.8 cm?|,

~24.6 cm|
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Question 29  (**%4)

! C
2.2 m
A 19) D

1.8 m

The figure above shows a design of a door.

The door design consists of two congruent right angled triangles ABO and DCO
where £BAO = £CDQO =90°, and a circular sector BOC centred at O, where O is the
midpoint of AD .

a) Show that the angle BOC i1s approximately 0.7766 radians.
b) Hence determine ...
i. ... the perimeter of the door design.

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

P=~805m|, |[A=4.17 m?
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Question 30  (¥**+)

A circular sector OCD , subtending an angle @ radians at its centre O, has a radius of
rm.

The sector has an area of 0.25 m” and a perimeter of 2 m.

Determine the values of r and @.

r=05mj, |8=2°
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Question 31  (**%4)

0.6°
o 12cm

The figure above shows a semi circle with centre at O and radius 12 cm.

The diameter of the semicircle is AOB, the chord CD is parallel to AOB.

It is further given that the angle DOB is 0.6°.
a) Find the area of the shaded segment.

b) Find the perimeter of the shaded segment.

I:I, area = 72.7 cm?|,

perimeter = 43.1 cm
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Question 32  (**%4)

(x+4)em (x+3)cm

(x+1)cm C

The figure above shows a triangle ABC whose side lengths are given in terms of x.
Given that the angle BAC is 60°, determine ...
a) ... the value of x.

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

x=4|, areale\/§
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Question 33 (**%4)

(3x+1)cm (x+9)cm

(2x)cm C

The figure above shows a triangle ABC whose side lengths are given in terms of x.

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

l:l, area = 4043

8 RN OLE WE €

=5 (= WA 2wl costo
= o= (e 2l
= G Qe b 22X )
= dreug =t et
= O=&F -l -8
~o0=30n-b

BY NPt of QAL RPHOA

= @+ 8)ix -~ 5)=0

= a:

> o
oy THe A o &6 Buad

- M- Ll swes
= A = $E0eF

K= Latewion T

Avs = dody!
/

4

Created by T. Madas



Created by T. Madas

Question 34  (**%4)

In the triangle ABC

|AB|=2 cm,

AC|:4 cm and |BC|=3 cm.

Find the exact area of the triangle ABC'.

I:I, area =%\/E
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Question 35  (**%4)

12\/5 cm B

The figure above shows a circle with centre at O and radius 12 cm .

The chord AB has a length of 12+/3 cm.
.27 .
a) Show that the angle AOB is 3 radians.

b) Find, in exact form, the area of the major segment bounded by the chord AB .

area = 12(3\/§+8ﬂ')
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Question 36  (**%4)

6cm

The figure above shows a template design CAB .

The curve AB is the arc of a circular sector OAB , subtending an angle of 1.2 radians
at its centre O . The radius of the sector is 5 cm. The straight lines CA and CB are of
equal length. The length of the straight line OC is 6 cm.

Find, to three significant figures where appropriate, ...
a) ... the area of the circular sector OAB .
b) ... the size of the angle COB, in radians.

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

. larea=15 cm?|, | XCOB = 2.54%|, |area =31.9-32.0 cm?
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Question 37  (**%4)

The figure above shows a triangle ABC with side lengths |AB| =7cm, BC | =xcm

and |[AC|=3x cm.

The sizes of the angles ACB and BAC are 60° and 6°, respectively.

By using the cosine rule first and the sine rule afterwards, show clearly that

V21

sinfd =——
14

|:| , |proof
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Question 38  (**%4)

8¢

0O 8cm

The figure above shows a circle with centre at O with radius 8 cm and a minor sector
AOB, subtending an angle of @ radians at O.

It is further given that the length of the circumference of the circle is twice plus 32 cm
as large as the minor arc AB .

a) Find the value of &, in terms of 7.

b) Show that the area of the major sector AOB is

32(7+2) cm?.

@ owdae = 2xhac' s 3

Gl
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Question 39  (**%4)

The figure above shows the design template of a car logo.

The design consists of a circular ring of radius 6 cm enclosing a region ACB, which
is symmetrical about the line OC .

The angle AOB is %

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

b) Show that the area of the shaded region is

(18+67) cm?

perimeter = 29.5 cm
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Question 40  (**%4)

Q
64/3 cm

The figure above shows a circle with centre at O and radius 6 cm.

The chord AB has length 63
.2
a) Show that the angle AOB is EY radians.

b) Show that the area of the minor segment, shown shaded in the figure above, is

3(475—3x/§)cm2.

proof
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Question 41  (**%4)

The figure above shows two identical circles with centres at A and C, overlapping
each other and meeting at the points B and D.

The radius of each circle is 6 cm . Each of the angles BAD and BCD is % radians.

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

Find the area of the logo design.

area =~ 220 cm?
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Question 42 (**%4)

A

A(6.8)

B(8,6)

The figure above shows a circular sector OAB with centre at the origin O.

The points A and B have coordinates (6,8) and (8,6), respectively.

a) Show that the angle AOB is approximately 0.2838 radians.

b) Find, to 2 decimal places, the area of the sector OAB .

, larea =14.19
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Question 43  (**%4)

12\/§cm

An isosceles triangle ABC has AC = 12+/3 cm and AB=BC =12 ¢cm.

The angle BAC is @ radians.

Two identical arcs centred at A and C are drawn inside the triangle. These arcs meet
at a pointon AC, as shown in the figure above.

a) Show that d=—-1.

AN~

b) Show that the area of the shaded region in the above figure is

18(2ﬁ—x)cm2.
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Question 44  (**%4)

The figure above shows a circular sector OAB .
The sides of the sector are equally divided into five equal parts.

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

Show that the areas of the regions R, and Ry are in the ratio 1:3.

proof
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Question 45 (**%4)

cm
Y X cm

The figure above shows a triangle ABC.

The lengths of BC and CA are x cm and y cm, respectively.

It is further given that

sinA:i, sinB:i and sinC:&.
5 17 85

a) Show clearly that y=1.7x.

The area of the triangle ABC is 21 cm?.

b) Find the value of x and the value of y.

, |x=5, y=8.5
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Question 46  (**%4)

24cm

The figure above shows a trapezium ABCD , where AB is parallel to DC .
The respective lengths of AD, BD, BC and DC are 24 cm, 6 cm, 9 cm and 5 cm.
The angle BDC is 6.

a) Show clearly that

Cosé’:—l.
3

b) Hence show further that sin& = k\/z , where k is a fraction.

The angle BAD is ¢.

¢) Find the exact value of sing.

I:I, sinez%\/z , sin(ﬁz%\/z
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Question 47  (¥*%4)

rcm rcm

The figure above shows a circular sector OAB, centred at O.

The radius of the sector is  cm and subtends an angle of € radians at O.

The area of the sector is 67.5 cm” and its perimeter is 33 cm.

By forming two suitable equations, or otherwise, determine the two possible pairs of
values for r and 8.

[ 1 |(r.6)=(7524)=(9,

W

)
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Question 48  (**%4)

A 85m B
0.7¢ 1.1°

The figure above shows a river of constant width w metres with the points A and B
located on one river bank and the point C located on the other river bank.

The distance AB is 85 metres.
The angles CAB and CBA are 0.7 radians and 1.1 radians, respectively.

Show that w is approximately 50 metres.
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Question 49  (***4)

3em 3cm

N

3cm
3cm

The figure above shows a circular sector OAB, of radius 6 cm, centred at O.
The points C and D are the midpoints of OA and OB, respectively.

The triangle OCD is equilateral.

Another circular sector CDB, centred at D and of radius 3 cm, is drawn inside the
circular sector OAB.

The finite region R bounded by the circular arcs AB and CB, and the straight line
segment AC, is shown shaded in the figure above.

a) Show that the perimeter of R is (3+47) cm.

b) Determine an exact value for the area of R.

1.3
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Question 50

(F¥%4)
6 cm

1.25¢
A 6 cm

The figure above shows a circular sector ABC of radius 6 cm subtending an angle
1.25 radians at C.

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

A different sector DEF has radius r cm and subtends an angle of @ radians at its
centre D .

rém D

b) Given that the two sectors have equal area but the perimeter of the sector DEF

is 1.5 cm larger than the perimeter of the sector ABC, determine the possible
values of r and the corresponding values of &.

:

P=19.5 cm|,

A=225 cm?

|(r.6)=(

75.08°) or  (r.6)=(3.5)

e bl
/\B 6) éiif\: . i
4N
. e = Wg S
Cc L] 2 o hd i~ Bt patsIr
o LG A= Lo o U THe ATious §SPWE
2 _ PO =4S I o R e s e e
A= LxCx12S = o =2 g eur = 2rhug =20
W= 25 ol S e s
¥ @ SN B QAAIC
LG L= et =, aralp s Bo
LR o Grts)r - 3) =0 N
L= Sx\2s - R G
— T Y~s o= 4S5 - 0%
L= TSw &
@ Lo UMY = b+ 64TS 0 T we o
= !mw/ (r®) = Gs) e Cro2)

=
=

-
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Question 51  (**%4)

The triangle ABC has vertices at A(5,2), B(3,0) and C(-1,6).

The angle BCA is denoted by 6.

a) Use the cosine rule to show that

cosf =

»—|r—~
W

b) Hence, or otherwise, show that the area of the triangle ABC is exactly 10.

proof

\o o eyt
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Question 52  (**%4)

A triangle has angles €, ¢ and ¥, where ¥ is an obtuse angle.
It is further given that siny =0.9703 and tan(6—@)=0.2493.

Calculate, in degrees, the value of each of the angles 8, ¢ and ¥ .

b

6=45°, p=~31° y=~104°

G THAT St = 04163

37

T - ?/
Y= 180 ~ arean(o9med) ﬂ/ /
4 28 /

et
Y = 8o~ %:00..
Y top
NEXT  WReMATIoN
doug (8- &)= 03
& —d < anoy (o)
b-¢ = 3w
B-d e "
BT WE AR Bos © A TG
Orgry= oo
O+ viok=to
bed =7e
R
G+&=TH 1 apeq
PSS A I o

= b=l

s =4S’ $=3 ) p= 1ol

7
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Question 53  (**%4)

D

The figure above shows a circle of radius 5 cm, centred at O.

The points A, B and C lie on the circumference of the circle. The angles AOB and

BOC are denoted by € and ¢, respectively.

The sum of the areas of the sectors AOB and BOC is 20 cm?.

The length of the arc AB is 3.5 cm greater than the length of the arc. BC .

Determine the value of @ and the value of ¢.

b

@ =0.45°
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Question 54  (**%4)

The figure above shows a triangle ABC .

The straight line BD is such so that AD=DC=6cm .

The angles BAD and BDA are 60° and 75°, respectively.
Find in appropriate degree of accuracy ...
a) ... thelength of BD.
b) ... the area of the triangle of ABD.
¢) ... the shortest distance from the vertex B to the straight line AC .

d) ... the length of BC.

[ 1., [3V6 =~7.348], %(3+«/§)z21.29, %(3+«/§)z7.098, ~10.6
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Question 55  (**%4)

A minor sector ADE with radius r cm, subtends an angle of € radians at A.

The sector is attached to a square ABCD, forming a composite shape S, as shown in
figure above.

The area and the perimeter of S are 48 cm? and 28cm, respectively.

By forming and solving two equations, find the value of r and the value of 6.

[_T|r=6 6=%

W00LNG. AT_THE Duccentd

[P — . o= L
i a
i -y i
¥ | 3
18 o Popere = koL
oo
& 28 =41

BT
Te o T e e
i % = 2%+ 1
Rl ® <4 v xr
e ? %<2 o
@

S e At
= %-280 = 242
— 228 + 9% =o
= *_wr g =0
= (-s)Xr-8)=0
o™
<,
b&wc»_gs = ur+ 9
= M= 26-u
= e 28
= o= B4

ONY_souliants 756 awd 6=5 /
7
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Question 56  (**%4)

25¢cm o 25cm

14cm

The figure above shows an isosceles triangle ABC attached to a semicircle with BC
as its diameter.

It is further given that |AB| = |AC| =25cm ,

radians.

BC| =14 cm and the angle BAC is @

A circular arc BC is drawn inside the semicircle, centred at A with radius 25 cm .
a) Determine the area of the triangle ABC .
b) Show that & =0.568 radians, correct to three significant figures.

¢) Find the area of the region R, shown shaded in the figure.

|:| , |area of triangle =168 cm?|, |area of R = 67.5—67.6 cm”

Created by T. Madas



Created by T. Madas

Question 57  (G¥¥¥F)

The figure above shows a grid used to help spectators estimate the throwing distances
of athletes in a shot put competition. The grid consists of circular sectors each with
centre at O and the angle POQ is 6 radians.

The radius of the smaller sector is 10 metres and each of the other sectors has a radius
2 metres more than the previous one.

The perimeter of A, , shown shaded in the figure, is 1.4 times larger than the perimeter

of the sector A.

Determine the value of &.

, 10=1.5°

lootne AT THE DG

e
R bt + 100

7 A
?\‘: 20+1089 2
2 - W

P Qe g L0 bW
3 R
BXQAQ OO AL

R uiae

SETTING. U AN CUATION)

B = uxd

4430 = 14 (2o +108)
44300 26+ 09
68 = 2
g5t
7
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Question 58  (**%4)

{0

The figure above shows a quarter circle OAC with centre at O. The point B lies on
the curved part of the quarter circle so that the angle BOC 1is 6 radians.

Given that the length of the arc AB is four times as large as the length of the arc BC,

show that 8 = z .
10

proof
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Question 59  (***4)

A circular sector has radius 7 em and subtend an angle @ radians at its centre.

The perimeter of the sector is 23 cm and its area is 15 cm?.

Find the value of r and the value of &.

,|lr=10cm(, |6=0.3°
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Question 60 (***+)

QS
64/3 cm

The figure above shows a circle with centre at O and radius 6 cm.

The chord AB has length 63 cm.
.27 .
a) Show that the angle AOB is 3 radians.

The tangents to the circle at A and B meet at the point P .

b) Show further that the area of the quadrilateral OAPB is 36+/3 cm?.

¢) Find the area of the shaded region bounded by the tangents and the circle.

[ 1. |area=12(3v3 -7
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Question 61 (***+)

P
A 3a B 4a
2a 19)
b 3 € 4a
figure 1 0
figure 2

Figure 1, shows a rectangle ABCD where |AB| =|DC| =3a and |AD| =|BC| =24af

A semicircle with diameter BC is attached to the rectangle. The rectangle and the
semicircle are to be considered as a single composite shape X .

Figure 2, shows a circular sector OPQ  where |OP| =|0Q| =4a . The sector has its
centre at O, and XPOQ = @ radians. The sector is denoted as shape Y .

a) Given that the area of X is equal to the area of Y, express @ in terms of 7.

b) Given further that the perimeter Y is greater than the perimeter of X , show
that the difference between the perimeter of X and Y is

a(4-r).

Al

o) ook A THe DifeiAus V) _fmere of ¥ e X

- r .
o = [brtas (98] [ 301 24305 4Gem)
D o<10/ } s i -

: . Levo F Gt
“\'\—Q = Ba+4a® — [gatma]
Wa o X = haw of ¥ = Bt b i -
2)(%) ¢ brat = L(a)e ‘
@) + rd ﬁfrix -

Sl - tax LCrH) -
= G’ Lt = 8o

=1 _
= 6 + 4T = 86 4“(1“79 ™
=0+ T = k8 =km+ 3a-T
ée:t(mzj/ = - ¥M
“
=jGm o

U
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Question 62 (***+)

4 cm

10
6 cm om

60°

9 cm

The figure above shows a quadrilateral ABCD , with side lengths AB, BC, CD and
DA are 6 cm, 4 cm, 10 cm and 9 cm, respectively.

The angle BAD is 60°.
a) Show that BD is 3\/7 cm.

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

¢) Determine, to one decimal place, the area of the quadrilateral ABCD .

48.5°

area = 38.4|

9 b

»
@) &Y Tk CoRING DO 00 ARD C
R LA

= o= st 40218 A0] caer 2

= (B0 3648l —2x6x9x 5 \‘3
= s @ y \
= = J& = 3W%w,w ;}A ——

A
b)  BY hle toSe Bue o B

D

— (B ael 4 | - 2taclleplasd
= 3= bt lo- 2xUx oxeH
= Bowd= 3

- 53
- e B

- Ot aag/'

©) | oG THE A o€ Eacl of Tie TUAKGES

s
Ne-of A0 = L x6x % x Sinbo = 22302

Ao Bp = L xdocioxan(les:) x bl

Lo TOTAL AU = &Na}/

Ao
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Question 63  (**%4)

not drawn accurately

6cm
20

C 6cm

The figure above shows a sector CADB , of radius 6 cm and angle 26 radians.

Given that the area of the triangle ABC and the area of segment ABD are in the ratio
4:1, show that

809 —-5sin26 =0.

WO AT THE ISopuettl TRiANGE  ACR
Aer = 4 |4cllen| sy
A = £ x6xb x WD
Al = Ban®
0 5 e, vap
Aot = Lxex (29)
A = 260
AU OF SEEMNT 1S G RY
%6 — 182D
QUG THE RLPOILID PATIO = AU OF Tumie = 4x Al oF Sy
Bsn2p = 4 (365 — 1Bswg)
Bsmds = 108 ~ 7> sg
0 = wh— 9o )

B -Ssm=o ¥
/kswzm
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Question 64  (**%4)

The figure above shows a circular sector OAB . The sector has radius » cm and

subtends an angle of % at 0.

The straight line through M and N is such so that OM =ON =a cm.

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

equal area, show that
\/Z
a=.—r.
6
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Question 65  (**%4)

/

c 6 cm p
Qo

R

The figure above shows a circle of radius 6 cm, centre at point C, and the straight line
[ which is a tangent to the circle at the point P .

The point R lies on /.

The straight line segment CR meets the circle at the point Q.

Given that the length of the arc QP is 27 cm, show that the area of the finite region
bounded by PR, RQ and QP , shown shaded in the figure, is

6(3V3-7).

, |proof

P N
T
- 69
6- T
A
3y TRGouerey o) Pop

el _ ¢
[

B by
\ty) = 66
\PRl= 6437
THE AGA OF THE TRiNGE &
=L lee(lre|
= Lxex6l
= B3
<
TE A0 o T som e
Aoy = 416
oo = $x6%F
o = g
THE _REQUIDID A IS
183~ en

e AN

A 20puIesd
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Question 66  (***+)

The triangle ABC has AB=13 cm and BC =15 cm.

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

, |AC|=7cm or 8 cm

STRIING- O A DiftiestA

87-7157.%.
6=
< %2 20427,
8Y THE ek 20t

bacl= s (par® - 2lAn| lackeos®
\acl= 15 4 1S - 2x13XISx 2O

{Ac] = V3 - Mot
€ B=87Ts7.”

el = < i

T 1€ 512209
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Question 67  (**%4)

Linda is walking on a long straight horizontal road in-a Northern direction.
When Linda reaches a point A on this road, a tree T is observed on a bearing of 30°.

When Linda walks a further distance of 200 m from the point A to the point B on
this road, 7' is now observed on a bearing of 60°.

a) Determine the shortest distance of 7 from the road.
Linda walks further North to some point D, so that the distance DT is 180 m.

b) Calculate the two possible values for the distance AD.

ey |

10053 =173, ||AD| =300+ 206

a) SR wod 4 DM ~ F ol AL
THE_MISIND.AVGES.

»
@ ONTY As ABT IS tSosceus, 187 ~200

@ B SURE TN, on i

el

BN By PYTHAGORAS | WOONG. AT THE ORMGE/BRD TUmOw
w HAse

leo™ + let|*= (o112
(et + (ooF)’= (80*
(cd1* + 30000 = 32400

ety S feor” = 2400
teri = lor]sniee led | = 2008 ~ 4638
lerl = 200 & 2

erl= ot ~ 113/ e we ofrd
/ —

Mol e — WMeltse |~ o] = 2oo 4 (00— 20

T~ 4Bl (Be] + jea| = 200+lo0 v 20E

300~ 2006 ¢
hol = 00 ~ 208 25
T~ 304200 o 349

ey

@1 e Cise Ton Te Ollowi DA 3 TAGROMETLY cR HTHGRAS
\f ¢ LerP= larf®
lBe + (00)= x0?
[Bel®y Sona = 4000
Bcl = oo
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Question 68  (**¥%¥)

90

ABCD is a trapezium where AB is parallel to DC .

The angle CAB is 60° and |AB| =90. The side AB is extended from A to E so that
XAED =90°, as shown in the figure above.

It is further given that |EA| =15 and |ED| =60.
a) Find, correct to 1 decimal place, the value of |BC | and the value of |CD| .

b) Calculate, correct to 1 decimal place, the angle DAC .

[ 1. [Bc|=8156], |[cD|=49.6], [£xDAC ~ 44.0]
o)_loo & Tk mece o ads
leel o &
et = i R »
& g
& Ll
W @ & oo &
ol & \o
s -
Wels 20037 MENER| ;5
& Pk o (63
o+ et vioer
leals ™ (0 -4l &) & <A NSNS
carl= & (o -l (col = 1EAlKA5]
Gl | o [ebls K a @
leo | 8k L= ol d1ig
/ /
b) | Bt R ok <p i Tk Detdam
Lbe]
bRLRL
| Y
Bas Gt
b= Bl
A
5 DACH B ok
= 80— & -0
- wo
//u.,,

Created by T. Madas



Created by T. Madas

Question 69  (*¥¥¥)

The figure above shows a circle with centre at O and radius 7 cm.
The points A and B lie on the circle so that the angle AOB is 1.8 radians

The tangents to the circle at the points A and B meet at the point C.

The region shown shaded in the figure above, is enclosed by the two tangents AC and

BC, and the circle.

Determine the area of this region.

l:l , larea =17.6 cm?

00ND AL THE DAEOAM oy The Bt AGep TRRiaE Ace
_lact
touoe) = it
b fod) = Met
2
act = Tdafoqy)

Me| = TR2007.- -
Mo Tie A4 OF _abe
= Lirolle] » La7nent

<> N
1D e Meh o THe LT AORC 1 Gy muie T ABA ASC

A BT . = 6l T47Tg. L o

S 30817 o

b aorc' = 2

5 Gued B

iy D _S!

BT .. - Wl = 76 ot
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Question 70  (¥**%¥)

The two diagrams above show an orchestral stage ABCD which is part of a circular
sector OBC, centred at O and of radius 17m. The points A and D lie on OB and

OC respectively so that |OA| = |OD| =12 m and |AD| =20m.

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

There are 4 rows of seats with their backs arranged in concentric circles, centred at O.
The radii of these circles are 12 m, 13.1 m, 14.2 m and 15.3 m.

¢) Given further that each seat requires a length of 83 cm along the arc, find
approximately how many more seats are in the back row than in the front row.

|:| , |area = 218m? , |lan extra 17 seats
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Question 71  (¥¥%%)

A
3 T u
4
P 12 0 C B

.

T

The figure above shows a triangle OAC with XACO = %ﬂ' and £LAOC =

Another triangle AOD is drawn next to the triangle OAC, so that DOC is a straight
DO|=12 units and £ADO =17

line,

Finally a circular sector OAB 1is drawn, centred at O, with radius OA, so that DOCB
is a straight line.

a) Find the area of the sector OAB.

b) Hence show that the area of the shaded region ACB is approximately 77

square units.

LREE e o
©DOA=T-F =3 (gt luo)
0 bRo = w-(Fri)=L (ol o)
0% - n (5 F Cmgr A

BT S Jue s 48

A= Re2wR .
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= Feaea . YxF
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Question 72 (¥¥¥¥)

The figure above shows a circular sector OAB of radius r, centred at O, with
perimeter of 60 units. The area of the sector is denoted by A.

a) Show clearly that
A=30r—r>.
The value of r can vary but the perimeter of the sector is fixed.

b) By completing the square, or otherwise, find the maximum value of A and the
value of r which produces this maximum value for A.

A =225, [r=15
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Question 73 (¥¥¥¥)

The figure above shows a model of the region used by shot putters in to throw the shot

The throwing region consists of a minor circular sector OAB of radius 12+/3 metres
subtending an angle @ radians at O. The chord AB is 36 metres.

The shot putter’s region COD is a major circular sector of radius 3./3 metres, where
C and D lie on OA and OB, respectively.

a) Show that 6 = %7; .

b) Find, in terms of 7, the total area of throwing region and shot putter’s region.

¢) Show further that the total perimeter of the throwing region and the shot
putter’s region, shown shaded in the figure above, is

6(27+3)/3.

=5 DU = 40+ 82 - Bohod
—8leB = Uz
=69 -y

ez /
A o0t

L) A F Top <ecmg! AOR
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T 4 18T = k2
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T + 4l + 2(2F-37) = 0 + BT
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Question 74  (G¥¥¥F)

2

The figure above shows a circular arc OAB of radius 12 cm, subtending an angle of
0% radians at O.

Find to three significant figures ...
a) ... the length of the arc AB.

b) ... the area of the sector OAB

The point C lies on OB so that OC = AC . The region R, shown shaded in the figure,
is bounded by the arc AB and the straight lines AC and BC.

¢) Determine, to three significant figures, the perimeter and area of R .

:

11.3 cm

, 167.9 cm?

,123.3 em|,

18.3—18.4 cm?

q) RC Lk 48 . L gt

L=r8"= 2n 3L - BT
i

(Y
7

N <
b) AQh of Seop 0AR

R = Lan'x ar

Y
<) Rected A Bus

2y
OAL =

BT Sme PO o dic
foel . feAl 5 lecl o B2
Dloa)  smlocA) w3

el

FRuT < [eal +leslilin | = o - low 1-toei ] + 143l
=;ﬂ/dff 12 —r;)(s + 03 = =3 [,‘i//:/"
oAU = (AU of HE Seao OA) — (AUA of Teimee oAc)
- %«‘ _ Zn;(uuoqsm}f

= Gy -

Fx2x ©201g xsw 3T
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Question 75  (¥¥¥%¥)

6 12 cm 98 cm 5.7 cm

B 20°
10 cm ¢ 0 R

figure 1 figure 2

Figure 1 shows the triangle ABC, where |AC| =12 cm,

BC|=10 cm and XBAC =86
so that cos@z%.

a) Use the cosine rule to form a suitable quadratic, and hence show that one of the
two possible values for the length of AB is 6 cm and find the other.

Figure 2 shows a different triangle PQOR , where |PQ| =9.8 cm,
£XPQOR =20°.

PR|:5.7 cm and

b) Use the sine rule to find, to the nearest degree, the two possible values of
X0OPR.

[~ 1 ||AB|=22 =733 cm|, [£OPR=16° or 124°
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Question 76  (**¥¥)

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

The point B lies on the circular part of the semicircle so that the angle BOC is 6

radians.

The chords AB and BC define two segments S; and S, , respectively.
Given that the area of §; is four times as large as the area of S, , show that

+3sin@=58.

, |proof
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Question 77  (¥¥¥¥)

The figure below shows the quadrilateral ABCD where AB is 9 cm, BC is 21 cm
and CD is 24 cm.

The angle ABC is 90° and the angle CDA is 32°.

Find, to three significant figures, the area of the quadrilateral ABCD
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Question 78  (*¥¥¥)

12cm

6cm

The figure above shows the rectangle ABCD where AB is 12 cm and BC is 6 cm.

An arc of a circle with centre at A and radius 12 em is drawn inside the quadrilateral,

meeting the side DC at the point E .

Find the area of the shaded region BEC .

area =72—127—18/3 =3.12
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Question 79  (¥¥¥¥)

The figure above shows the design for an earring.

The design consists of a part of a circle of radius 3 cm centred at A and another part
of a circle of radius 4 cm centred at B.

The circles overlap in such a way so that the distance AB is 5 cm.

Find, to three significant figures, the perimeter of the design.

,

perimeter = 33.3
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Question 80  (¥¥¥%¥)

X cm \/3_70m

y cm C

The figure above shows a triangle ABC where AB is x cm, AC is y cm and BC is
37 cm. The angle BAC is 60°.

Given further that the area of the triangle ABC is 743 cm?, determine by solving two
simultaneous equations the value of x and the value of y .

[T [bey]=[47]U[7.4]
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Question 81  (¥*¥%)

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

Starting with an equilateral triangle ABC of side length 2 cm, a circular arc BC 1is
drawn with centre at A . Two more circular arcs AB and AC are drawn with
respective centres at C and B.

Show that the area of this Reuleaux triangle is

WOKE AT Bl Didcomy e
—o o CF o TR

A AR o T T ART
[\ 4 agltac] sn (539
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Question 82  (**¥*4)

A
8cm =
Qe '’
Vs
3
C 8cm B

The figure above shows a sector CAB of radius 8 cm, centred at C and subtending

an angle of % radians at C.

A circle centred at O and of radius r cm is inscribed inside the sector.

Find in terms of 7, the area of the shaded region, shown in the figure above.

|:|, area:%ﬂ'

OO AT T RIGT
A omar_ e

=2 =

8
=3 = 8
- r= &
= = 3
4 ofF Seemp ) vk 310 fves
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ASh o ape = TR(YT = &

s
8

REQUEED AUA = 3%—6151 = %‘ 74
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Question 83  (****4)

The figure above shows an equilateral triangle ABC circumscribed by a circle of
radius 6, with centre at O.

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

Show that the area of the segment is
3(475—3\/5)cm2 .

proof
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Question 84  (****4)

aolN

=N
=

12 0 C B

The figure above shows a triangle OAC with XACO = %7[ and XAOC = %ﬂ'.

Another triangle AOD is drawn next to the triangle OAC, so that DOC is a straight

DO|=12 units and £ADO =17

line,

Finally a circular sector OAB is drawn, centred at O, with radius OA, so that DOCB
is a straight line.

a) Show that the length of OA is
6(~6++2)-

b) Find the exact area of the sector OAB .

¢) Hence show that the area of the shaded region ACB 1is

18(2++3)(z-2).

[ 1.)i8(2+B)z
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Question 85  (**¥*4)

72 cm

A &24 cm7§ B

The figure above shows a circle with centre at O and radius r.
The straight line AB is a chord to the circle.

The perpendicular bisector of AB passes through O and meets the circle at the point
C, as shown in the figure.

Given that |AB|=24 cm and the length of the perpendicular bisector is 72 cm ,

determine the value of r.

r=37|

b
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Question 86  (****4)

The figure above shows a circle of radius 6 cm, centred at O.
An arc OC with centre at A and radius 6 cmis drawn inside the circle.
A second arc OD is drawn with centre at B and radius 6 cm.

Show clearly that the area of the shaded region OCD 1is

6(3V3=7)em’,

{006 AT HE Ditegag, A & Quoamane 5o AL m g Ax 65T
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Question 87  (¥***4)

The figure above shows a circle with centre at C(3,6) . The points A(1,5) and

B( p.q) lie on the circle. The straight lines AD and BD are tangents to the circle.

The kite CADB is symmetrical about the straight line with equation x=3.

a) Calculate the radius of the circle.

b) State the value of p and the value of ¢ .

¢) Find an equation of the tangent to the circle at A .

d) Show that the angle ACB is approximately 2.214 radians.

e) Hence determine, to three significant figures, the area of the shaded region
bounded by the circle and its tangents at A and B.

1.

=,

, larea = 4.46

p=q=5|,|y=7-2x

2

L
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Question 88 (F¥***4)

The figure above is constructed as follows.

e EBD is acircular sector with centre at B and radius 12 units, subtending an

angle of 2?7[ radians at B.

e FEAC is aquarter circle with centre at A and radius r units, so that ABCD is a
straight line and CAE 1is a right angle.

The shaded region R is bounded by the arcs' ED and EC, and the straight line CD .

Show that the area of R is

3 (775 i 6\/5) square units.
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Question 89  (**¥*4)

The figure below shows a square ABCD with side length of 6 cm.
A circular arc BD is drawn inside the square with centre at C and radius of 6 cm.

Another circular arc BD is drawn inside the square with centre at-A and radius of
6 cm also, so that the two arcs bound a finite area, shown shaded in the figure above.

Show that area of the shaded region is 18(7—2) cm?.

proof
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Question 90  (**¥%4)

The distance between the town of Arundel (A) and the town of Berry (B)is 60 km.
Berry is on bearing of 75° from Arundel.

The village of Crake (C) is on a bearing of 120°_from Arundel and on a bearing of

195° from Berry. The village of Dorking (D) is on a bearing of 135° from Arundel
and on a bearing of 210° from Berry.

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

b) State the bearing of Dorking from Crake.

, |43.9 km|, |53.8 km|, {16.1 km|, |255°
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Question 91  (**¥%4)

The figure below shows a circle with centre at O and radius r. The points A and B
lie on the circle so that the angle AOB is 6 radians.

The chord AB divides the circle into a major segment and a minor segment.

Given that the area of the major segment is 4 times as large as the area of the minor
segment, show clearly that

50—-5sin6 =2x.

proof
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Question 92 (**¥%4)

The figure below shows a circle with centre at O and radius r. The points A and B
lie on the circle so that the angle AOB is 26 radians.

Given that the length of the arc AB is 1.5 times as large as the chord AB, show
clearly that

area of the sector OAB 3
area of the triangle OAB  2cos@

You may use the fact that sin26 =2sinfcos6.

proof
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Question 93  (**¥%4)

S5cm

3cm

The figure above shows a triangle ABC where £BAC =90°.
The lengths of AB, AC and BC are 3 cm, 4 cm and 5 cm, respectively.
Three arcs are drawn inside the triangle with centres the three vertices of the triangle.

The arcs so that they touch each other in pairs at the points P, Q and R.

Find the area of the shaded region, correct to three significant figures.

[ ], |area =0.464 cm?
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Question 94  (**¥%4)

The figure below shows a square ABCD of side length 2a cm, circumscribed by a
circle.

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

2a W

Each of the four regions bounded by a semicircle and the circumscribing circle is
known by the mathematical name of a “lune”, 1.e. moon shaped.

Show that the area of the four lunes is equal to the area of the square ABCD .

, |proof
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Question 95 (**¥%4)

The figure below shows the plan of three identical circular cylinders of radius 6 cm,
held together by an elastic band.

Show that the exact length of the stretched elastic band is 12(7+3) cm.

, |proof
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Question 96  (**¥*4)

The figure below shows the plan of three identical circular cylinders of radius 6 cm,
that fit snugly inside a larger cylinder.

Show that the radius of the larger cylinder is 6+ 43 cm.

A~
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Question 97  (**¥%4)

x+3

15

The figure above shows the triangle ABC .
The point D lies on AC so that the straight line BD meets AC at right angles.

The point E lies on AC and the point F' lies on BC, so that the straight line DF is
parallel to AB and the straight line EF is parallel to BD.

It is further given that the lengths, in em, of CE, CF, DE, BF and AD are 10, 15,
X, x+3 and y, respectively.

a) Determine the value of x.

b) Show clearly that y =9.6.

¢) Find, correct to three significant figures, the area of the triangle ABC .

| , |lx=6|, area=229|
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Question 98  (*¥**4)

The following information is known about 4 coplanar points.
1. B isnorth eastof A.
2. C isonabearing of 075° from A.
3. B isonabearing of 285° from C.
4. D issouth west of C.
5. |ac|=9.
6. |CD|=36.

Determine, correct to 2 decimal places, the bearing of B from D .

, |=37.33°

[ sww ~ @
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Question 99  (**¥%4)

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

The island of Trigland is a rectilinear triangle of sides 13, 14 and 15 miles.

Determine, in exact form, the total economic zone of Trigland, which consists of land
and sea.

336+ 367

b
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Question 100  (****4) * Non Calculator

A triangle, ABC has |BC|=4 c¢m, |AC|=8 cm and XACB =60°.

Determine, in degrees, the size of XBAC .

£BAC =30°|

9
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Question 101 (***%4)

The four sides of a square, ABCD, are tangents to a circle of radius V2.

The diagonal BD intersects the circle at the points P and Q.

Determine in exact simplified form the length of AP .
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Question 102 (***%4)

The triangle ABC is right angled at the vertex B .
The point D lies on AC so that |BD| =|BC|.

Given that the area of the triangle BDC is 3 times as large as the area of the triangle
ABD , show that

4sin@ = 3tané,

where @ denotes the angle BCA .

, |proof
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Question 103 (¥*¥%%¥)

A 32 cm B

32 cm

The figure above shows, two identical circles, centred at P and Q, and a third circle,
centred at R, are touching each other externally.

The three circles fit snugly inside a square ABCD, of side length 32 cm, so that PQ
is parallel to AB .

Determine the size of radius of the circle centred at R .
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Question 104  (*%i#*)

The figure below was constructed as follows.
ABCD is a square with side length 6 cm.

Two quarter circles, with centres at the points C and D, each of radius 6 cm ,are
drawn inside the square.

AL<—6cm——>B

Show that the area of the shaded region is

3(12—3\/5—27z) cm?.
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Question 105  (¥*%%%¥)

N

2

The figure above shows a square ABCD of side length 2 units.

The vertices A and B lie on the circumference of a circle while the side DC is a
tangent to the same circle.

Determine the radius of this circle.
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Question 106  (¥*%%%)

The figure below was constructed as follows.
ABCD is a square with side length 8 cm.

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

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

A 8 cm B

Show that the area of the shaded region is

32(7-2) cm?.
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Question 107 (***%*)" ‘(non calculator)

The figure above shows a circle with centre at O .

The straight line segment AB is a tangent to the circle at A, so that the angle AOB is

1 5
3 7 radians.

Determine the radius of the circle given further that the area of the shaded region in the
figure is (6«/5 - 27[) cm?.
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Question 108  (*****) " (non calculator)

B

7 cm 8 cm

S5 cm

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

Show that the exact area of this triangle is 10+/3 cm?.
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Question 109  (***k#*)

75° 60°

1m

The figure above shows a triangle ABC .

The length of AC is 1 m.

The angles BAC and BCA are 75° and 60°, respectively.
The height of the triangle from the vertex B to the side AC is h cm.
Show that

_ tan75°tan60°
tan 75° + tan 60° -

Created by T. Madas



Created by T. Madas

Question 110  (***%%) = (non calculator)

- 750 30°
A T 110 ¢

The figure above shows a right angled triangle ABC, where the angle BCA is 30°.
The point D lies on AC so that the angle BDA is 75°.
The length of AD is x cm and he length of DC is x+10 cm.

Show that the length of AB is
D (4+343).
11

[you may assume that tan75° =2+ \/§ ]

proof
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Question 111  (***%%*) ‘(non calculator)

4 cm

The figure above is constructed as follows.
A semicircle with diameter AB of 4 cm is first drawn.
Then another semicircle is drawn, with its diameter CD parallel to AB .

The semicircle with CD as its diameter is circumscribed by the semicircle with AB as
its diameter, as shown in the figure.

Show that the area of the shaded region is (27—2) em?.
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Question 112 (****%*) (non calculator)

The figure above shows a circular arc OAB of radius 6 cm, subtending an angle of
0.9 radians at O.

The point C lies on OB so that OC = AC.

The region R, shown shaded in the figure, is bounded by the arc AB and the straight
lines AC and BC.

Determine the perimeter of R .
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Question 113  (****%) " (non calculator)

The figure above shows a triangle ABC.

The line BD is such so that AD = DC =6 cm and the angles BAD and BDA are 60°
and 75°, respectively.

Show that

a) The shortest distance from the vertex B to the side AC is
2(3+43).
2

b) The length BC squared is

144—183 .

proof
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Question 114  (*%#%)

S

N

R AN __ — 3

The figure above shows a straight line intersecting a circle at the points A and B so
that |AB| =8 units.

Another straight line intersects the same circle at the points C and D so that |CD| =12

units.

The two straight lines intersect each other at right angles at the point R

Given further that |AR| =4 units, determine the length of the radius of the circle.

r =10

b
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Question 115 (¥¥¥%%¥)

A convex quadrilateral has perpendicular diagonals and three of its sides have lengths
of m , \/% and \/% , measured in suitable units.

Determine possible lengths of the fourth side.
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Question 116 (¥*%#*%)

A

A‘9

The point D lies inside the triangle ABC, so that|DB| = |DC| and XDCA =%7L’ :

Let 6= £DAC, ¢ = £BAD and y = £ABD .

Show that

sinly =sin@ sing@.
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Question 117  (¥¥%%%¥)

Two coplanar circles, with respective radii V2 and V6 , Intersect each other at the

points A and B.

The tangent to one of the circles at A, intersects the tangent to the other circle at A at

right angles.

Show that the total area enclosed by the two circles is

%(1975+6«/§).
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Question 118  (¥*¥%%)

A hiker on a mountain walk has injured himself.

He rings the rescue station which is located at the point with coordinates (2,1) .

He reports that he is lying injured by a river bank where he can see a ruined tower,
which his compass indicates that it is located South-West from his position.

It is known to the rescue station that the only river in the area has equation x =8 and
the ruined tower is located at the point with coordinates (2,3) on the coordinate axes.

The rescuers set off immediately from the Rescue Station and travel directly towards
the hiker. When the rescuers are half-way into their journey, the hiker rings again.

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

The rescuers turn and head directly towards the true location of the hiker.

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

Give the answer in the form g7z +arctan A, where ¢ and A are constants to be found.

1 8
l:l, 27t'+arctan3
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Question 119  (***%¥)

/

Two circles of different radii are touching each other externally.

The two circles are enclosed by a square so that all 4 sides of the squares are tangents
to the circles, as shown in the figure above.

Given that the radius of the smaller circle is r and the radius of the larger circle is 2r,
determine the exact area of the square in terms of r.

l:l, area:%r2(3+2\/§)
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Question 120  (¥*¥%%¥)

The figure above shows an isosceles triangle ABC, where AB=AC.
The side BC has length a and the angle ABC 1is 6.

Show that the area of the triangle is

lc12t21n49.
4
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Question 121  (¥¥¥%%¥)

The figure above shows the triangle ABC , where |AB|=1O cm, AC|=12 cm and
|AB|=8 cm . The point D lies on BC so that |AD|=6 cm, |DC|=2 cm and
|AD| =x cm. The angle BDA is denoted by & and the angle CDA is denoted by ¢.

a) Express cos@ and cos¢ in terms of x.

b) Use part (a) to find the length of AD .

¢) Hence show that the area of the triangle ABD is exactly %xﬁ cm?.

[ J:]proof
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Question 122 (**¥*#*%)
The triangle ABC is such so that LZABC =90° and | AC| =

The point P lies on AC and the point Q lies on AB in such a way so that
XAPQ =90° and |AP| = |QB| =1cm.

Show that the straight line segment PB is exactly J7 cm.
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Question 123 (¥¥¥%%¥)

C

The triangle ABC has a right angle at B, with |AB| =21 cm and |BC| =20 cm.

A circle is drawn inside the triangle so that the three sides of the triangle are tangents
to the circle.

The points P, Q and R are the respective points of tangency with AB, BC and AC .

Show that the area of the finite region bounded by AP, AR and the circular arc PR,
shown shaded in the figure above, is
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Question 124  (*%#%)

Heron’s method for determining the area of any triangle asserts that, if a triangle has
side lengths a, b and c, then its area is given by

\/s(s—a)(s—b)(s—c) ,

where s =% (a+b+c), the semi-perimeter of the triangle.

2=

[you may find the cosine rule and the trigonometric form for the area of a triangle
useful in this question)
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Question 125  (Gk¥k#%)

Two circles, C; and C,, are touching each other externally, and have respective radii
of 9 and 4 units.

A third circle C3, of radius r, touches C; and C, externally.

Given further that all three circles have a common tangent, determine the value of r.
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Question 126  (¥**%%¥)

A quarter circular.arc AC is inscribed inside a square OABC .

The centre of the arc is located at O and the radius of the arc is the same as the side
length of the square.

A circle is drawn inside the square so that it touches the quarter circle AC internally,
and the sides of the square, OA and OC, are tangents to this circle, as shown in the
figure above.

If the straight line AD is a tangent to this circle, show that XABD =15°.

, |proof

ST WA DIAGIA (6T e Sounge VL SIOEUnan, A An
h E THe QfoE | CHTIRRD AT @ HfvE PAb

/ @UDOLING. AT THE yeuon TummaE
) | log = t2e
log) = 5
@SR WIT THE ETIRE SqURRE

Row we k5o e \og) <\oe -

NOT bk —\jﬁ&

\@Rl= lor| ogl~ T
orl = ol @ &1
el = o l

[

QR)= Zr = 2(Zp)=> ¢ @l

0y OOUNG T ot oo Toidas 3@3‘2

0. By o
b= grrs ¥ 2

6= 20"
o2 4 (v geoiror)

ABD = 452207 = IS

NOTE THERE AR W RESIRLE TGRS BD y BT Tl AOREM IS SIMMET A

Created by T. Madas



Question 127
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(**%*%*) mon calculator

The figure above shows 4 identical circles touching each other so that their centres

form a square.

A smaller circle is touching all 4 of the identical circles externally, and all 4 of the
identical circles are touching internally a larger circle.

Determine, correct to 1 decimal place, the fraction of the larger circle not occupied, by
the other 5 circles, shown shaded in the figure.

You may assume that J2=14142.
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