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INSTRUCTIONS:

1. This question paper consists of 21 pages.

2. All answers will be written on the question paper.

3. There are 3 sections. |

4, Writ'é_ your number and Maths _tea'cher’s name on the top of each section.

5. A formula sheet has been p_rovided.'

6. Diagrams are not drawn to scale.

7. Please give all answers con;rect to 2 decimal places unless otherwise indicated.

8. Read all the questions carefully.

9. An approved non-programmable and non- graph1cal calculator may be used,

unless otherwise specified.

10.  Make sure that your calculator is in degree mode.

NUMBER: VAEMO

TEACHER’S NAME:
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QUESTION 1

In the diagram below PQRS is a rectangle with vertices P(-4;0), Q(4;-4), R ( 6;0) and S,
' S

¥

l:’("d‘-:())\gf | R(6;0) =

Q(4;-4)

a) Give the co-ordinates of S

2)

(-2 : u,)
b) Find ¢, if T (t;t — 3) is collinear with points Q and R. (3) .
Osy = t-3 _oR ¥ = k-3 4k
by b -k bt v -y
M4 - &3 2 = b\
B k-6 -y
Ao-34 = 2t b A-F = b 4\
ol L N4 Y =K,
c =1q

<) Determine the equation of the c1rcle with diameter PR. Give your answer in the form (3)

(x-a+@-bP=rt

QSLV\)VQ. ' (\\ 0\) V= g

(—;L.-b: ‘t'\_q 2 = Qg
N J

d)  Give the equation of the tangent to the above mentioned circle at Q (4) .

AL LT

O@\A_ﬁ = - \ - ‘+ “-3
W Mz T ﬁ-ﬁ-
u o v
(4 ) s u(%\*c.
__' =z
3/ -7
:}J] = e [12]
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QUESTION 2

A runner has recorded her times, in seconds, for six different laps of the running
track,

53 57 58 60 55 56
a) Calculate:

i) Her mean lap time

5bS aereielo
ii) The standard deviation of these lap times '

-2

b) She changes her training routine hoping to improve her consistency. She then records
her times for another six laps. Her mean for the second six laps is 55 seconds and the
standard deviation is 3,2 seconds. Has the new training routine improved her
consistency? Give a reason for your answer,

o M@w akd obiason 2. fies  ansknk

QUESTION 3

PQRS is a cyclic quadrilatéral in the circle, centre 0. Q85 = 22x" and QRS = 25x .
Find the value of x, giving reasons.

ISy

A

P = W (La¥ eondd)

S\ = 5 . ( Qﬁn L'S Ot,?dkt %Mﬁg
Aot = 1¥0° | v '
A = g°
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(2)
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QUESTION 4
200 students write a Mathematics examination., The cumulative frequency diagram
below shows information about the time taken, ¢ minutes, to complete the
examination.

2!19..?1 RN e - ; T

196

18603

1H

160

150

e

140

e

138

120

3R

Comulative
frequency

A
w2

o=

90

80

0

P o : :

S 4

405

30 o ; "

0 5 40 s S 70 w9
‘Time (minutes)
win W
1— ‘ { @ l"""‘ v W
Qz W
82 W
ol WA
Vodarta ¥
a) Draw the box and whisker plot for this data set in the space above, below the (3)
cumulative frequency diagram.

b)  How many students took more than one hour to complete the examination? ' (1)
Indicate on the graph how you get your result. :

200 - 3k = by
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Use the cumulative frequency diagram to complete the grouped frequency table

game.

J =
“/

0%+ 0,71(13,5) = W %9

c)i)
Time, 30<t<40 |20<t<50 | 50<t<60 | 60<t=70 | 70<t<80 | 80<t=90
t minutes
Frequency 9 11 16 28 108 28
if) Calculate an estimate of the mean time taken by the 200 students to complete the
examination
£9,4S  wuukts .
d) Thereis a pdwer outage during the writing of the mathematics paper and all the
students are given an extra x minutes in which to finish the paper.
i) What will the new mean time to complete the paper become?
| b 495 + 2
.ﬁ ) How will this change the standard deviation ?
No  tAreuwge,
v
QUESTION 5
14 children played a game. The age of each child and the number of points they
scored are plotted on the scatter diagram.
41 :
L S S %
12 sl ireiniuseannfarsaasfuraarafnanansfusaras .
ot
10 R x
::;:}; 9 : * *’ ‘
8 ...... SO WO SV MRS SUPYE WO S
PSS O O S
st -
p — —
7 4 1w 1 12 13 14 15 16
Age of child
a) Give the equation of the linear regression line for the above data
Y= Q04 & 0,6 x = 2oey 071X,
b) Give the correlation co-efficient for the above data.
r=_ 0,19
[
c) Use the above equation to predict what score a 13 % year old would achieve in the
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QUESTION 6

Given are the graphs of f(x) = 2 sin kx and g({x) =tan(x + n) for xe(—270°; 270%)

o
A

4Ly

-2%/f -180

f
|
|
|
I
i
I
!
!
!
|

]

i

!
g

!

|

N

T — — ———— i e s oV e —— i e —— —

, |
a)  Give the value of & 40 Abo \
| | 270 1o%0 3
b) Give the 'value ofn
4s®
c) Complete the graph of f (x) Vwaau R, s 2 P> M‘* 3!13) ,MJMW
)

d)  For which values of x is g(x) < f (x) when x € {-270°;0°]

- 9\0‘1

Mo
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% € 135
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(1

(3)

)
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QUESTION 7

In circle centre 0, R, = R, = x, PQRS and TQRS are cyclic quads.

Show fhat 0, = T = P. Give reasons for working. 4
W DoRS f;\\‘,’ .-.g s (—L‘& O,P\lo z raf’iMB |
0,2 -3 (Lo &) A)
D o -2 (opp Vs ot gpuael, PaRS)
'"‘:\ = & -2x { i U " v @K%T>
R [ L' N dguwmg
A $ =2 . [Ls ] &%)
. 0 = =1
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SECTION B [54] NUMBER: __ MEMO

MATHS TEACHER:
QUESTION 8
a) A, B, C and D lie on a circle. AC is a diameter of the circle.
I
i) Calculate the size of X{D, giving reasons. {2)
A o N .
b = -3¢ (b L §) A)
e 0 v !
b
A “ .
¢ —-& < bavo {L\S o SAuad, «ﬂi&)ﬂ)
fi) If lines AB and AC are fixed and the position of D moves along the circle, what will AXD {2)
measure when BD is also a diameter of the circle?
!
£ ~
&(%&‘5 = 7lb (_onfles opp = sl |
L))
ab oot - -- -
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)] Complete the following:

3)
STATEMENT REASON
F=x Jor- sl
Dy=x ko L
53 = é =x W___ Md;

ii) If the above statements are true, what can be concluded about EF and CA? Explain

er /A tow. odk s =
alE L's awal%%L&L

(2)
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c) AD is a diameter of a circle. Tangent DC meets line AB at C. BE 1 AD.

A
The following are possibie reasons why A AFE = AAFB, Circle the correct one. . (2)

o ma (D)) sas E) sAA

(2)

A} RHS B) 5SS
ii) Prove ABDC I} AFAE | (?l.}
D By =4 (L th Sl ©)
B, = A0 (Mj Us SV ing)
%\ = Op° . (aNer _\1\/
D B, = b, (o clwol, )
Ry = B, AEENY
) ¢ =8 (L &)
JABDC W AR (AsR)
iif) Prove that BC.AB = CD.FE e
| S Ry \; - Bc_j
oo |ee el
BC.FE = Be.ag
A

M o= AR (=
. de.ft = R pg,

- -
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the centres of the circles. Each circle has a radius of 24cm. AB is a common chord of o
length 30cm.

i) Prove that ACBD is a rhombus
Me= B = B> = DA =3¢ e Ghﬂhh
. B Wy o oo | (: gﬁq %ﬁbhk>

(2)

i) Calculate the height of the shape, PQ. Give rea_sohs for working. (5)
O» oA Gﬂihgd howdsua)
L Souvae S e f(‘Mt ub Ciw/o()

gt = BJQR

PQ = a{a&@ + 2\
= EJEC{-\—- g
: 85, Wlew~ [24]
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QUESTION 9

a) BDEF is a parallelogram. Calculate, with reasons, the ratiox : y {(5)
A
y 165mm
D X E
120 110mm
B F  140mm ©
‘BE - PE [orop Ak W N&JIEF Y-
prm— = (AL 1 ¥ 7
Fc ec
BF = by |, o = Q0 = x (opp %\'\olmp@fm =>
WO
Yy = ey Do = % (prop Mt U, e /lkC)
) == SRR
nwWo -
] ) - ] ’ = l—g
| S ALY = A0 1B i |
b} AABC, P is the midpoint of AB. PQ || AD. %=%
A
g (pep M
P& D% Ao/ PR
S
I 0
e _ 8 ( Wap ik
ce T o> %Jb)
——— | = Ix
oL o & ®)
CP A
Find the ratlo--— giving reasons 7_
)

[8]
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3) € (5;—3) is the midpoint of the line joining points A (a;4) and B (3;b).
i) Show thata = ~2 and b = -5, (3)
OxX3 = A b4 . )
EW e - Y 2
.-'). af-' - 2— . q0 e~ S
if) Determine the area of the triangle formed by lines AB, y = b and x=a. (4)
}\Pf (-2;%)
r= 3 (5Xq)
L\ =4S i’
{ \ - 2
I .%rB"‘3\
%" f R = ' [7]
|
nz-&
‘QUESTION 11

Formulae you may need. V= %nrzH V= -;im-3 V =nriH

A soild sphere of radius 10,5 cm is melted and recast into smaller solid cones, each of
radius 3,5¢cm and height 3cm. Find the number of cones so formed.

[4]
3 1 2
Sphefe = Ly (hng = BV
= 3TGEI0R)
- 3
= 3(0mY(es) = 491
= 2087 «
>
e = 208 ) g = 136 enea.
8 7
l{.
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QUESTION 12

In each of the following, select the one correct answer and ring the letter corresponding to the correct

“answer, You may work in the space alongside any diagram.

a)

b)

c)

In the figure, Quadrilateral ABCD is drawn around a circle so that P,Q,R and S are each the
one point of contact for each side. If AB =xcm, BC =7 cm,CR = 3 cm and AS =5 cm,

thenx =

(A) 10 cm (B) 8 cm @ cm (D) 7 cm

The diagram shows a right angled triangle. Use the given information to find cos 2%.

OF , 3 2
= ()5 (C)\/g {)JE

Which of the following is equivalent to cos(a — 90°) if 0" < a < 90°

(A) cosa sin a {C) —cosa (D) —sina
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SECTION C [49] - NUMBER: YeMO .

MATHS TEACHER:

QUESTION 13

A Ferris wheel is turning at a steady rate. The height, h metres, of one of the cars above 4]
the ground at a time t seconds, is given by the formula
h=7+45sint
Find at which two times during the first turn, the car is at a height of 10,8 metres above
the ground.

b = e ub A0l R 130, SYHuS

QUESTION 14
Determine the general solution to the following :
sin? x — sinx.cosx = sinx — cos x [7]
%%\ADCC Sano -~ ) = Soo- Leaz
3\“-/\‘16 AN - (,e&xB - (SHnx - (y}x) e
(%4V0£~Cﬁiﬂsﬁ%$Ax.~C) = O
Lo - (R = 0 &R L = |\
Touw =\ = G5+ 3tk ke 2
ot = s°+ 180K,
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Abby and Brendan are battling to get cell phone coverage so that they can talk to each (5)
.other. They are near a cell phone tower TF and have to stand 40m apart to achieve full
signal coverage. The angle of elevation from Abby to the top of the tower is 18,1°. The
- angle between Abby and the foot of the tower is 38°. The angle between Brendan and the
foot of the tower is 54", How tall is the tower? ' L

P (30456)

= ‘gg"
N
- NS  AEE
A = 3&1&%'
T = 32,38 Tow §\°

= ho,s&w\
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b)  The map below shows the extent of what is known as the CORAL TRIANGLE.
R

If it is given that RPQ = 48°, PR: PQ = 13:19. Also, that the area of the CORAL TRIANGLE is 5)
approximately 6 million square kilometres. Determine the lengths of PR and PQ correct to
the nearest kilometre.

PR R PR s\Ax
b 000 ggo = Ji(\’:ac)@"\x} S kg”
bS D& =

2SS 69 - x

Pz 13(355 6A) ¥ 3306 Y
PR = \q(Ass.bo\§ & UESE ks

[10]

QUESTION 16
Prove that,
SinA +sin24 tanA [4]
1+ cosA +cos24 °
W Rnh + AR’

Blean & 2let™A -\
= SaA (v & A
(ee b ( \-\n,QJcéSAS

= TaAA

SR
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Given the circles (x + 1)* + (y — 2)? = 36 and (x — 3)% + (y + 4)2 = 16. Will these circles [5
intersect once, twice or never? Show working to substantiate your answer,

b 3
wtie (-y,a) (re (34
f':-b " Vv = Li‘

\M\‘: J'wz*bl : \J’EL = Tha,

r\ +r1 -——'\O .

S Aseet dunge,

19| Page e



~ QUESTION 18

In the diagram BD is part of the line y = %x - 3%. Point C (1;2) is given.

M

1;2)

a) Give the co-ordinates of B )

(o‘,'BLQ

a)  Find the size of 8 to the nearest degree. ()

b a b0 .

Bbwm = /6 %B=S‘_B:bo
%

E)CM = "Slz. =S &i : “‘ﬁ/\, Wﬂ, = =

- ! \ .

‘ &ﬁ\@, )

..’ B @' = %‘D& - St)o

= 2y

b) Ifcos A = é , could a circle centre A, pass through B,C and D ? Give reasons where (3)
necessary.

oA bl k. eaVe = x L oak o‘rm/&,
U
[8]
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QUESTION 19

Circle centre O is a circular lake of radius 4km. One of the journey groups wants to walk [11]
from point A to point B which is 18km away, as the crow flies. If AO is 5km, find the

shortest distance the hikers must travel to avoid the lake.

Working on the diagram will be marked. Reasons should be given where needed.

S 0y = v~ (34, 86" +T208")
= ""”‘Obg

3bo LT (q.)
Lf’; a(“b = RN

A Oice = 3+ 446+ 3
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