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Read the following instructions carefully:

1. ALL QUESTIONS TO BE ANSWERED ON THIS PAPER. There are additional pages at the

end, if needed.

2. This question paper consists of 17 pages and 2 separate Formula sheets. Please check

that your question paper is complete.

Read the questions carefully.

Number your answers exactly as the questions are numbered.
All the necessary working details must be clearly shown.

Approved non-programmable calculators may be used unless otherwise stated.

N oo o s W

Answers should be rounded off to two decimal digits where necessary, unless otherwise
stated.

8. Itisin your own interest to write legibly and to present your work neatly.
d staple~it to-yeur answerseript. Maides ST fw
Nave 1S oo e poge -
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SECTION A: A2 e

Question 1:

In the diagram alongside, A(—2; 3), B(3;2)
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A a b

and C(k; —5) are three points in a Cartesian <
plane. M, the midpoint of AC, lies on the M
y-axis. BE L AC, with E a point on AC.

a. Determine M, the midpoint of AC.
m (0,3 -5\

C(k;-5)

rmeiees
/¥
W

™M (O\-*\\

b. Show that k = 2.
- ol ’\" K = O \’/

s /

-2%k = O ‘/f K=d.

C. Determine the gradient of AC.

m < s/ -g=-2.Y

R 233 A

d. Determine the equation of altitude BE.

m = -+ \/(ac_Lee\
BE o)

us 3xX A+C

d

v

2= (’53 Yo
ﬁ\ = C .

4=
2 J
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le(wg-;g), calculate the area of AABM. R (=2 3) y M ( o «-ﬂ ) BCB:) 2@)

e.
am = J (ca-0)* e
s lare -
2 A
Be = Jor2) s (9-4)°
: 995 \/ 4,02
)
. Area A ABmM = 3 (¥30)(aus)
=
= 9 unbe” v S 9%
f. Calculate the size ofA8rounded off to ONE decimal digit. (7)
M = 3¥5 = € =2V m < 32 . -1 S
ve T Ty % _S-o ]
2= ban & V' _l - kan@
v Ce oele O
He, 1% = & l6g,69 = ©
- Covb & =63, 43° . cowmt < = 11;B1°
fLchp T b3,4°— V)
= Sa, \" v
[21]
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Question 2:

Determine, without the use of a calculator, the numerical value of:

cos?(~325°)~sin?(145°) (7]
c0s 340°xtan200°

52 (B6cP— 38— ot (1s0- ’6‘:‘5")
(oo (Pecf— 2P ) X ban O *ao)

cop %Sd{ 5’36 °
oo 265 £ tanao®

t

o
606 10

oS0’ % 6mao° v/ »'
- a\ﬂ 20 /

SN aO R
Question 3:

ri

a. In the figure O is the centre of the circle. Using
the sketch prove that the angle subtended by
an arc at the centre of the circle is double the
size of the angle subtended by the same arc at

any point on the circumference of the circle.

(6)

@Eg .

A A
leb Ri=x and Q:"’:"\ v

A . ‘
P=xx ond 6 =\ radi v

0, = \&P- ax £ sum A PR

A "
04" \QP -~ aq A Sum APOR ‘/

PSG + B, ¥ ()ﬁ B® Ky \?\, . v
.. PoQ@ = b(oo" (8200 ~ QvgcP-2%)

= aﬁadu\ v

*QIPQ/CQ
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b. in the diagram, O is the
centre of the circle. PWSR is
a cyclic quadrilateral. PS, WO
and OS are drawn. PW[|OS
and P, = 36°.

Calculate the sizes of the following angles:

i sOw =12° N (2)
L ab cenbre = 2 X L abteciramCerence

i W, = 13° V) J (2)
alb Qe Puwih So

i. S, = B v (2)

altbt L5 pw “\/f»‘o

iv. 0SwW \/ \/ (3)

~  _ ‘s
w) ° 0Bw 15eS O OWS o= radit
=\’ —-'12}_? = B’
>
v. R (3)
A A o °
o + Wy = 12%+ 54°
- \9—(90 7
v
2° 54° o L of gchic quad  euppl.

(18]
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Question4:

in the diagram below, O is the
centre of the circle KTUV. PKR is a

tangent to the circle at K.

00V = 48° and KTU = 120°.

Calculate, with reasons, the sizes of

the following angles:

a. V= o7 v/ v (2)

opp Lo of SES quad ave suppl

b. KOU = 20" v (2)
£ ab cenbre = ay L otk arowmfererce

i - U 605 A KHBU Ko ol yaai /
c. U, = k3 (2)
= 60— \od ¢ 3e° v
b=
d. R, = 4<° 30° (2)

16 \/+cm— choid ‘/

g

"

o R, = \60"- (Bo+ T+ 66°) 2)

1"

(10]
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Question 5:

The number of household members, x, and the amount spent on groceries per week,

y, are measured for six households in a local area. They appear in the table below:

X 2 2 3 4 1 5
y R653,25 | R812,09 | R901,63 | R1260,12 | R544,46 | R1586,82
a. Draw a scatter plot of these six data points on the axes provided. (4)

2000 Ty -

O per weel

-
w®©
o
<

3(bw

-
N
<
(=]

1000 17 -

pent en

Amcunt ©
-y o
g8 8

: 5 ; ; = :
Numoer of  Pousehdd mamiosas

b. Describe the relationship between the number of household members and the
amount spent on groceries per week. (2)
Tre wmoe  bousehdd members there ar, the V4
\o enN <o .
C. Using your calculator, determine the best-fitting line for these data points and
plot it on the same graph. (4)
o= 21\ o= 3b2, O%

4=z ar,le ¥ aLa,0e 0 V
d. What would you estimate a household of six spend on groceries per week? (2)

u= 3\ X 9L2,0¢ (o) V-fR\’\%Q)(ow v

APA
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) 2

Question 6:

In AADC, Eisapointon ADandBis a
point on AC such that EB| |DC. F is a point
on AD such that FB| |EC. It is also given
that AB = 2BC = 2k.

a. Determine the value of AF: FE. \/ (2)
AfF ~Feg= A . 8c hne W\ o dd oidc of A
«~ a2\
b. Calculate the length of ED if AF = 8 cm. (5)
AF ' F€ = 21\ P rooen
. Fe:tem Y p
RS . co= AB. BC v e \\—:; 2 9dec of A
= a1\
\Q = _2._\5: iy '
Eo \k [7]
bem= ED
moe hoes
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SECTION B:

Question 7: A

g
In the diagram alongside, BD is a L
L é}j’;‘ B
tangent to the circle at point B, which ) /
O

lies on the y-axis. The centre of the

A
\ 4
>

circle is C(3; —2). The equation of the C(3;-2)

tangent BD is given by

3x ~4y +8=0. \W/

BDC = 45°
A 4
a. Determine the co-ordinates of
B. (2)
3¢ —4dy + S =0
J \//
3Co) — 4‘3 t € =0
< - Ay
N
a9 Ve(oa)
b. Show fully that x? — 6x + y? + 4y — 12 = 0 is the equation of the circle. (4)

(oc—8)°+ (uea) = r2 v @ et s o Sra ty —25 To
Jg % S Eamnp

r°= (9*\-3—3?’&- (c-3)% v p>y2~(ax a3y by =12 0
: W+ 9 v
= 295
) (y +a)” = 25 A =
C. Determine the value(s) of q if x + g = 0 is the equation of a tangent to the
circle. 3

r=295 v

.9 < ‘/ov Q- ‘/

g

v f
Vd
2 ~ v 3
d. i) Whyasthe|engthof80=5?v/e:qo lon ) chod 2
N N A o
J_DBec o lechcelos D=C=Ag
2O =9
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ii) Hence, determine the co-ordinates of D. (6)
° 2
= 95 A6 93%30%@5
- -ﬁ’@'w - o

I ) ‘b(,(sf3l &@_O L _
o’ —loae ¥9 *j"’r-’N*”c*SO W"O\/

o 4\5 ¥g =0
D +%=tY

3t &< :\\:\' N"@ \/

L-‘.o
o
@@ xP-tra + (FET) eu (TGS raos0

DGQ-'(QOC +9 4+ ‘:’kx?-‘rltfsx by + 32+ 8 + 4 -D0 o
1We o

Lo — Aot — bl ¥ Ay AL+ & 48X ZO
352 —aco oL

AV AN =) =0
X~ or X oK V. g 3 Y% o Mo Wwed
A (18]
oy 8) v/
Question 8:
a. Determine the general solution of cos46 X cos40° + sin46 x sin40° = —1 if
6 € [-90%180°]. 7 -
(o b® -a) =~ .

v

4@ - 46° = T 166> + R BP L KEB

4= 2c° 4+ P \KEE o 4(9c-t40"+e B, 6T

o= 559% n.ag L RER ®= ~335° ¥ Yy AP HKET
G= S$6° ) =25 | 8%, v

lews hines
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b. Show that 2cos8 X cos26 + sin 28 = 2c0s6 (7)
>3 .
L56t 3Cen®@ (oo - wﬁ@] (3 om® Cos) R1G. 3 oxe
Cosa_

0020 -2 (oI + 4 Sl 6 (o®
(oo

= 28O+ 2 (o e@

< 2 c,og:é» ( cos® G + e0lE)

=z Qtos®@ Vv

- Q1S -

C. In the diagram alongside AC is a vertical tower
on the horizontal plane AXY. B is a point on CA.
The angles of elevation of both B and C are 8.

XAY = 120° and BC = 5 metres.

i. Express XY?interms of AX and AY. (3)
x4% = At + av’ - acaa) cod \20"\/
= ax®trav? + 2 AYNEr) wo 6o°
- ar xa¥ a2 @xead) 3V
. avx e @)

. lfAB=handXY==p,provethatp2=W (8)
banG=h ¥ bton@:= h¥s
Ay AM
_a N4 hts
AXE PomGs A= Tand
a: ﬂ)( a: Q\‘ Al Cﬂvf\(,ﬂ‘{\ / Move hned

P> {2) (5 (a5 v
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£

?a b2 b hiriohtas 4 k1 oh v

tent(a tantG bc::mz&
Y = 3u2 X+ \Sh ¥3S v
' tan2(s

d. The graphs of f(x) = acosbx and g(x) = sin(x + ¢) + d are sketched below.
Ais the point (46°; —0,05).

3Ty

3
From the graphs and the values of point A, answer the following questions:
i. Determine the valuesofa,b,candd. (4)
a=9 / o= 2 v
czle? T d=- v
ii.  Give two x values (other than A) for which f(x) = g(x) in the interval €

b
[—§0°; 120°]. . S (2)
= —e® 'y X G 120"

iii.  For which values ?f/x is f(x) < g&) in the interval [—30°; 120°]? (2)
x & (AP V357
iv.  For which value:s/ofx is f(x). g(x) < 01in the interval [-30°120°]?  (2)

v
x G -20%Y wF°

[34]
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Question 9:

Page 13 of 17

The weights (in grams) of 27 packages of mince in a supermarket display are listed in the

table below, in order from smallest to largest.

341 377 395 405 405 405 418
423 436 436 441 445 450 482
491 491 509 509 518 518 532
536 536 564 582 627 641
a. Calculate the mean and the standard deviation of the above data. (2)
Mean 20 418,20 \/ )
std Dev goc = 19),3% Méf& 13,871
b. Determine if there are any outliers, using the formula @; — 1,5 X IQR and
Qs + 1,5 X IQR. pos 5y (e
Q) poe: 9+l = 1 @3 - 3 (o)) = 2)
A i
Lz Ak v Qp: §32 V
LR = 92 -AE= I\ v
@ . 1hd XL R @8 ¥ 15 X IR ‘
TAIg L9 ¢¥ n'-L = 932 T\,6 XUy oS hoe
c. D?av%?—gox and whisker plot to show the drst::l?u?lon o\{t{he‘ datm tfcljeutgt)\lgs (Z)V/
motre f‘f;)am
1 f } |
3&: 'céo A:eo Av%o 500 ‘ (o‘co b.So
d. What does this box and whisker plot tell you about the dlstnbutlon of the data
ie. about the skewness of the data? 2
Daoba 1o 6‘\\\Jmmc’w'\ Cco)
Shightiy iefe X
i
(11]
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Question 10:

In the diagram, PSW and WT
are tangents to circle RST at S
and T respectively. PTis

drawn and intersects the
circle at R. RS and ST are

joined. RT=TS. ye*a:p@

LetS, =xand T, = y.

a. Name, with reasons, THREE angles each equal to y. (6)
v’
R, = Lon - chord ‘theowem
A J .
6333\//Js cpp = Ndcs v’
M
93 < Y v on- crord_bheorem . v
b. Prove that APRS|||APST. (3)

ﬁ O comMiokl

%3: "? = o Lton -dnord th v

"oBs = P3T  rem s ot V
AP

RS WA PST

C. Prove that PS X RT = RS X PT. (3)
Po = RS/ APROWAPST

——

PT ST

but RT= ST V/S wen
L PS = RS o] RTXPH= ROXPT v

CenNY
~—3  TOTAL FOR PAPER: 150 MARKS
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