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INSTRUCTIONS AND INFORMATION

Read ghe-following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.
A Answer ALL the questions in the SPECIAL ANSWER BOOK.
. 3 Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in

determining your answers.

4. ANSWERS ONLY will not necessarily be awarded full marks.

- You may use an approved scientific calculator (non-programmable and non-

graphical), unless stated otherwise.

6. If necessary, round answers off to TWO decimal places, unless stated otherwise.
) 3 Diagrams are NOT necessarily drawn to scale.
8. Write legibly and present your work neatly.
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QUESTION 1

A mathematics teacher wants to make an unbiased prediction of her Grade 12 learners’ final

marks. She uses their SBA mark and notes the final mark. The results are as follows:

SBA MA FINAL MARK (%) SBA MARK (%) | FINAL MARK (%)
2 51 48 59
35 43 72 85
69 76 57 63
62 73 25 35
83 85 65 59
75 72 68 75

1.1 Draw the scatter plot for the data on the grid provided in the ANSWER BOOK. (4)
1.2 Calculate the correlation coefficient for the data. (2)

1.3 Is the SBA mark a reliable predictor of the final mark? Provide a reason for your

answer. (2)

1.4 Determine the equation of the least squares regression line. (3)
L5 Predict Toby’s final mark if his SBA mark was 66%. (2)
(13]
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QUESTION 2
: £7.
The following set of data: 3;4;4;4;6;10;12;12: ) has a mean 0

2.1 etermine:
1.1 the value of y (2)
2.1.2 the median of this set of data points (1)

2.2  Two additional numbers, 7—n and 7+n, are added to the data set.

2.2.1 Calculate the mean of these eleven numbers. (2)

222 Determine the standard deviation if the data points, that are within ONE
(2)

standard deviation of the mean, lie in the interval 3<x <1 b,
171
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QUESTION 3

In the diagram below A, B (=2 ; —7), C (4 ;0) and D are the vertices of a kite. E is the

midpoint of the diagonal BD and AC L BD at E. The equation of AC is y = —%x+2 ;

VA
D
A
0 C(4;0) x
B(—=2;-7)
Determine:
3.1  The equation of BD. 4)
3.2  The coordinates of E. (3)
3.3 Iftheratio CE : EA =1:3, determine the coordinates of A. )
34 Kite PQRS is obtained after the measurements of kite ABCD is e d by a scale
factor 2. Calculate the area of kite PQRS. (5)
[14]
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QUESTION 4

4.1  In the diagram, the centre of the circle is N (2 ; m) where m < 0. The radius of the

circle is 17 units. R (—13: S)and S (~13 ; —11) are two points on the circle.

Ya

o

A
v
=

*N(2; m)

4.1.1 (a) Determine the numerical value of m. 4)
(b)  Determine the equation of the circle in the form

(Jt:—a)z+(y—1!;v)2=r2 (1)

4.1.2 Determine the gradients of:

o, @

(b) NS )

4.1.3  The tangents at S and R intersect at P. Calculate the size of P (6)
s «

4.14 Circle N is reflected about the x—axis and theff#anslated 2 units upwards

to obtain circle M. Determine the equation le M in the form

2 I
(x—c) +(y-d) =r )
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4.2 Aninfinite number of circles, each touching the next, are drawn between C and O.
The centres of all the circles lie on the negative x —axis. The radius of the largest
circle, centred at A, is 4 units and the radius of each circle thereafter is halved. B isa

point e largest circle.

4.2.1 Show that OC = 16 units. (2)

4.2.2 IfBC is atangent to circle A at B, write down the size of ABC, providing

a reason for your answer. (2)

423 Hence, determine tanC. (4)
424 Determine the equation of BC. (3)
[27]
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QUESTION 5

5.1 In the diagram below P (3 : 4) and R (m : —12) are two points as indicated.

POW =@ and ROW = 4.

Vi
f P(3:4)
LA
Ed o) w

R(m; -12)

v
Answer the following questions without using a calculator.

5.1.1  Write down the value of tane . (1)

5.1.2 Determine the value of sin(90°+a). (3)
5.1.3 Determine the value of m if it is given that 12+13sin #=0. (4)
(3)

5.1.4  Determine the value of cos(a + 3).

52 Simplify the following:

5.2.1 4" 2% without using a calculator. (5)

tan(180°+ x) cos x —_ ) _
sin(180° + x) cos x — cos(540°+ x)cos(90°+ x) © * Single trigonometric

expression. (6)

|-cos2x—sinx
sin2x—cosx

53 Prove that:

54  Itis given that P and Q are both acute angles, solve for P and Qi

l ;
sinPsinQ — cosPcosQ = ~ and sin(P-Q) = _;. )

33]
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QUESTION 6

In the diagram, the graphs of S(x)=asinx and g(x)=coshx are drawn for x e [0° ; 180°].

Yy A
2
4
1
g
) i 9Noo ) "
L 4
6.1  Determine the values of @ and b . (2)

6.2 Consider the interval x €[0° ; 180°]:

6.2.1 Calculate the value(s) of x where asinx — coshx = 0. (2)
6.2.2  For which value(s) of x will g(x)./"(x)=0. (2)
6.2.3 Determine the values(s) of y for which y=2%/""" (2)

(8]
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QUESTION 7

The diagram shows A ACE with A =0 and E =a. Points B, D and F lie on AC, CE and
AE respectively so that BC=3x , CD=4x, DE=x and AF=y. BD L AC and

D=90°. ABF=30° and DFE =30°.

7.1 Write BF in terms of & and y. (3)
7.2  Write DF in terms of & and x. )
7.3 Hence, prove that BD* =4x" sin’ @+ 4" sin’ § (1
’4y2.sin39
4 H , prove that x =, [——x—
i ence, prov x Sy P 3)
191
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QUESTION 8

In the diagram, ABC is the tangent o the circle cent
> centre

" OatB. F, Eand D are points on the
circle. EF=BF. ABF =3¢ _

Determine, with reasons, the sizes of the following:

8.1 E, (2)
82 F et (2)
83 D (2)
84 0, (2)
85 E, )

[10]
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QUESTION 9

. : e on the circle. Use the diagrap,
0.1 O is the centre of the circle. Points K, L, M and N are 0 g

- » clic quadrilateral are
to prove the theorem that states that the opposite angles ofa cyclic

o . (5)
supplementary, i.e. K+M =180

o
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92 e di - ;
In the diagram, RS is a tangent to the circle at R. SAB is a line that passes through

the circle and RT |l SAB. MT = AB.

9.2.1

922

9223

9.2.4

925

Copyright reserved

S

If ABR =x, write down THREE other angles in the diagram which are also

equal to x. Provide reasons. (6)
If ARB = y, provide a reason why MRT = y? (1)
(a) Write A, in terms of x and y. (1)
(b) Write N, in terms of x and y. (1)
Prove that ASAR Il AKNR . (3)
Prove that SAKR is a cyclic quadrilateral. (2)

[19]
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QUESTION 10

. ts AC at
In the diagram, P is a point on side AB of AABC. The circle through P, B and C cu

Q. QP prd@aged cuts the circle passing through A, B and C at R.

Prove that:

10.1 §|=Al+f}t (5)

102 AR’ =APAB (5)
[10]
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INFORMATION SHEET: MATHEMATICS

. —bi\sz —4ac
2a

A= P(1+ ni) A= P(1-ni) A=P(1-i)" A=P(+i)"

T,=a+(n- Sn=g(20+(n—l)d)

T, =ar™ S _ayr" -1 2
=

n y F#] S, =—3;-1<r<l
r-1 1-r
F=_[__x(‘+") ‘1J po A=+
i Sl
S'(x) = lim Jx+h)~f(x)
h—0 h
il MELEEY
2 2
y=mx+c y=y =m(x—xl) mzy_z"'_y] m=tané
(x=a) +(y=b) =
Al e €
sind sinB sinC
a® =b?% +¢2 —2bc.cos 4
areaAABC =%ab.sin C
sin(a + f8) = sin a..cos B + cosa.sin sin(a — 8) = sin a.cos p—cosa.sin f
cos(a + f3)=cosa.cos S —sin a.sin cos(a — B)=cosa.cos p+sina.sin g
cos’ a —sin’ a
cos2a =41-2sin’ a sin 2a = 2sin a.cosa
2cos’ a—1
> (x-%y
X= fo . Y I—
n n
P(A) = oA P(A or B) = P(A) + P( A and B)
n(S)
xX=xNy-y

2.-%
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QUESTION/VRAAG 1

1.1

PREDICTION OF FINAL MARKS

FINAL MARK

0 10 20 30 40 50 60 70 80 90 100
SBA MARK

v'v'v'Vall dots
correct/alle punte
korrek
v'v'v'9—11 dots
correct/ punte
korrek

v'v'6 -8 dots
correct/ punte
korrek

v'1 — 6 dots correct/
punte korrek

“

1.2 | r=0,94

v' v answer/antw

2)

1.3 | The strong correlation between the SBA mark and the final
mark implies that the points lie close to the least squares
regression line. Hence the prediction is reliable.

v'reason/rede
v’ conclusion/konklu

sie
(2)

14 | a=14,49 v'value/waarde a
b=0,86 v'value/waarde b
y=14,49+0,86x ¥ equation/vg/ 5

1.5 | y=14,49+0,86(66) v'subst/vervang
y=71,25% v answer/antw

(2)
OR/OF
y=71,18% V'Y answer/antw
(2)
[13]
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QUESTION/VRAAG 2

2.1.1 3+4+4+6+10+12+12+4+y_7
9
55+ vty 4
9 9
55 3
y= v'value of/waarde y
(2)
2.1.2 | Median=6 V6
1)
2.2.1 J?_3+4+4+4+6+8+10+12+12+’;’—n+7+n
11
77 v
X=—
11
x=7 ‘/7
(2)
OR/OF
J_C=634‘7—?’.!-+-7+I’l V77
11
_ 77
X=—
11
X= V7
(2)
222 | x-0,=3 v'equation/vg/
T-0,=3
o.=4 vanswer/antw
(2)
OR/OF
¥+ o, =11 v'equation/vg/
T+o. =11
o, =4 v answer/antw
(2)

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 3

y rF Y
D
E@f
I0n;
A
< 63.43 >
0 C(4;0) x
B(-2;-7)
v
3.1 ] B |
Y=y =m(x-x) m(AC)=—E m(AC)z_E
y=(-7)=2(x—-(-2)) m(BD) =2 v m(BD) =2
y+7=2(x+2) v'subt m and point B
/verv m en punt B
BD:y=2x-3
v answer/antw
4)
OF/OR
1
/ —_— ——
y=mi+e m(AC) :_% m(AC) =~
v m(BD) =2
-7=2-2)+c m(BD) =2 bt m and boint B
— m en punt B
c=-3 [ /
BD:y=2x-3 - swer/antw W

Copyright reserved/Kopiereg voorbehou
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32 —%x+2=2x—3

-x+4=4x-6
—5x=-10

BD: y =2(2)-3

v'equating/vg/

v'value of/'waarde x

v'value of/'waarde y

3)

3.3 | A(-4; 4) through translation

v'value of/waarde x
v'value of/waarde y

Copyright reserved/Kopiereg voorbehou

(2)
OR/OF
Find a point P so that CE = EP VP(0:2)
P(0;2)
Then CP = PA VA(—4:4)
A(-4; 4) (2)
34 2 2
AC=\J(~4—4) +(4-0)' =45 /length/lengte AC
BE = \j(_z _ 2)2 N (_7_1)2 — 45 v'length/lengte BE
Area of kite = 2 xarea of AABC
|
-2 (E x45x 4\6) v'method/metode
=80 v'80
Enlarged by scale factor 2: 80 X4 =320 sq unit v answer/antw
)
OR/OF
v
AC = \/(_4_4)2 +(4_0)2 — 45 length/lengte AC
PR =85 v'length/lengte PR
BE = (2-2) +(-7-1) =45
5. QS=85 v'length/lengte QS
Area of kite = 2 xarea of APQR
=2x (% x8/5 x8/35 J thod/metode
—-320 wer/antw
0A )
[14]
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QUESTION/VRAAG 4

4.1

R(-13:5)

Ya

pd

(m—l3)(m+3)=0
m=13 or m=-3

NA

OR/OF

(~13-2)" +(~11-m)" =17
225+(~11-m)’ =289
(~11-m) =64
~11-m=18

m=-19 or m=-3
NA

> X
*N(2:m)
S(-13:-11)
v
2 2
?;)1'1 (—13—2) "‘(5—”") =17 v'subst R and N/verv
225+25-10m+m’ =289 RenN
mZ _lom _39 — 0 \/simplifyf’vereenv

v'std form/std vorm

v'value/value m

(4)

v'subst S and N/verv
Sen N

plify/vereenv

form/std vorm

lue/waarde m

4

Copyright reserved/Kopiereg voorbehou
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OR/OF
(=13-2) +(=11=m)’ =(=13=2)" +(5-m)’ v'¥ equating
2254+ m* +22m+121=225+m* —10m +25 v simplify/vereenv
32m
m= v'value/waarde m
(4)
OR/OF
RS y-axis .. x=-13 same x — values v'use line x =—13
Draw line NK | RS v'Use NK
. NK bisect RS at (—13 ; —3) line from centre of circle | | v'midpt of NK
to chord
SN@2: -3) vy=m=-3
(4)
4.1.1 (x—2)2+(y+3)2=289 v answer/antw
(b) (1
4.1.2 -3-5 v’subst in gradient
(a) m (NR) - 2—(~13) formula/verv in
3 gradiént formule
m(NR)=— v'gradient of NR
15 (2)
4.1.2 -3—(-11)
m(NS)=——
(b) (NS) 2—(~13)
m(NS) = 3 v'gradient of NS/
15 gradiént van NS
()
413 | NR_LPR NS LPS
15 5 vtana def
~.m(PR) = n -.m(PS) = Y v'value/waarde o
tano = — tanﬁ:_E vtan f def
8 v'value/waarde [
a=61,93° B =180°-61,93°
p=118,07°
P, =118,07°-61,93°=56,14° v method/metode
=~ P, =180°-56,14°=123,86° wer/antw
(6)

Copyright reserved/Kopiereg voorbehou
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OF/OR

Inclination of NS = 28,07°
Inclination of NR = 151,93°

Opp 2’ ssuppl

v'28,07°

v'151,93°

v RNS = 2x28,07°
v'56,14°

v'Opp «’s cyclic
quad/teenoorst ~'e

kvh
v answer/antw
(6)
4.1.4 | Reflection about x — axis: (2; —3)—>(2;3)
Shift 2 units up: (2;3)—>(2;5)
Circle M: (x - 2)2 +(y —5)2 =289 v'v'equation/vg/
(2)
4.2
Ar y
B
< =x
A\ 4
42.1 | Diameter=8+4+2+1...= v'sum of diameters/
¢ - 4 som middellyne
Yo l-r
8 .
S, = — v'subst in sum
1—— formula/verv in som
: Sformule
S, =16
0C=16
[0a7 (2)
4.2.2 | 90°, radius | tangent wer/antw
ason/rede
= (2)
—=4

Copyright reserved/Kopiereg voorbehou
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423 | AC=16-4=12 v'AC
v'AB
v'BC
v'tan ratio
“4)
424
y_()zﬂ(x_(_m)) v'subst/very m
4 v'subst point/verv
2 punt
y= Tx +42 v'equation/vg/
3)
OR/OF
= Q X+c
Y 4 v'subst/verv m
2
0= % (-16)+c v'subst point/very
punt
c=42
Ly= g x+42 v'equation/vg/
3)
[27]
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QUESTION/VRAAG 5

5.1
b/
P(3:4)
7 :
R(m; - 12)
X
5.1.1 4
tana = 3 v answer/antw
(1)
5.1.2 s.in(90o + a)
=CcoSsa \/reduction/rea’uksie
3 vi=5
=3 v answer/antw
(3)
513 | 12+13sin =0
12
sin ff = T v'std form/std vorm
m* =13? —(—122) (Pyth) v'subst into Pyth
2 _
m" =25 v'simpl/vereenv
m=15
m=—5 v'answer/antw
4)
5.1.4 | cos(a+p)
=cosa cos f—sinasin v expansion/uitbrei
3V -5 4\ -12
— (EJ(E)_[EJ(F) v'subst/vervang
3 48
=——a4—
13 65
33
~ 65 swer/antw
] 3)

Copyright reserved/Kopiereg voorbehou
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5.2.1 / 43in150° 3tan225°
v'tan 45°
v'special values/
spesiale waardes
v'simpl/vereenv
v answer/antw
(3)
5.2.2 tan(180°+ x)cos x
sin(180° + x) cos x — cos(540° + x) cos(90° + x)
N (tan x)(cos x) - tan x
(—sin x)(cos x) — (—cos x)(—sin x) v _sinx
sin x v —cos x
_ CC.Sx.cosx v/_.sinx
—8in X COS X —COS X Sin X v Smnx
~ sin x cos x
—25sIN X COS X
- l v'answer/antw
2cosx (6)
5.3 1—cos2x—sinx

sin2x—cosx
~1—(1-2sin’ x)—sinx
251N XCOS X —COS X

B 1-1+2sin® x—sinx

2sin Xcos x —cos x
. 2 »
2sin” x—sinx

25N X COS X —COS X
~ sinx(2sinx—1)

~ cos x(2sinx—1)

_sinx

CcosXx
=tanx

v'cos 2x expansion/
uitbrei
v'sin 2x expansion/
uitbrei

v'simpl/vereenv

v'factors/faktore

(4)

Copyright reserved/Kopiereg voorbehou
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5.4
sin Psin Q —cos PcosQ =%

. . 1
s.cos PcosQ—sin PsinQ =—— v'rearrange terms/
2 herrangskik terme

v'cos identity/

identiteit
v'2" quadrant/
kwadrant
v'equation/vg/
v' 1% quadrant/
kwadrant
v'75°
V450
(7)
[33]
QUESTION/VRAAG 6
6.1 a=2 and b=1 v'value/waarde a
v'value/waarde b
(2)
6.2.1 2sinx—cosx =0
2sinx =cosx
sin x _ l
cosx 2
1
ta.n.w«::l /tanx=§
x=26,57° v’ answer/antw
(2)
622 | xe[0°;180°] v'interval
v'notation/notasie
(2)
623 | yopur
€ —l 0 7
Y 2’ v' v answer/antw
(2)
[8]

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai asseblief om
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QUESTION/VRAAG 7

A
7.1 In AABF: _BF = fAF
sinA sinB
BF
0 = ﬁ v'correct subst in
s s'm sine rule/korrekte
BF = 2510 4 verv in sinreel
1 v'subst special
2 value/ verv
BF =2ysin@ spasiale waarde
v’ answer/antw
3)
2
/ In AEDF: pF = DE
sinE  sinE
DF
— =— al . v'correct subst in
stha - sin 30 sine rule/korrekte
DF="> 511n a verv in sinreel
2
DF =2xsina nswer/antw
(2)
7.3 BD? = BF? + FD* (Pyth)

BD’ =(2ysin 0)2 +(2xsin a)2

BD’ =4y”sin’ @ +4x’sin’ a

gsubst/verv in

Pyth

(1)
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7.4 In ABDC: BD’ = (4x)* — (3x)’
BD? =16x% —9x?

BD* =7x’ v BD? = 7+
7x ?sin” @+ 4x sin’ v'equating
7 *sin* @ =4y°sin* @ .
» . v'simpl/vereenv
X sin“a) =4y sin” 0
2 4y”sin” @

XK=
(7-4sin” @)
e ’ 4y°sin’ @
7-4sin’ a (3)
OF/OR

CD’ =BD’ +BC?

16x” = 4y’sin’0 + 4x’sin’o. + 9x” v'subst/verv in

16x” —9x* —4x’sin’o = 4)’sin’0 Pyth
7x* —4x’sin’a = 4)’°sin’0
2 s 2 2.: 2
_4 =4 :
X (7 s a) y'sin6 v'simpl/vereenv

e 4y%sin’0
= g )
7 —4sin’a vito x

e /4yzsin29
=, |
7 —4sin"o (3)

191
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QUESTION/VRAAG 8

@ E
A C
8.1 ABF =E, =32° tan-chord theorem vSvR
N 2
8.2 E =B, =32° /s opp equal sides v'S/R
F=116° sum /’s of A v'S/R
_ 2)
8.3 D+F=180° opp £ ’s of cyclic quad v'S VR
D=64°
T @)
8.4 0,=2xD midpt £/=2 X circumf £ VS VR
0, =128° 2)
8.5 Ez +6, +]§2 =180° sum /’sof A v'S/R
£, =B, Z’s opp equal sides v'S/R
2E, +128°=180°
2E, =52°
E, =26°
2
OR/OF
ABF+B, +B, =90° rad L tangent S/R
32°432°+ B, =90°
B, = 26°
ﬁz = }:32 =26° Z’s opp equal sides vS/R
(2)
[10]
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QUESTION/VRAAG 9
9.1

(;onstruction: Join LO and ON v'constr/konstr
0,=2xK Zatcentre =2 X /Z at circumf vSvR
C)Z =2xM Zat centre =2 X / at circumf v'S/R
0, +0, =360° revolution vR
2M +2K =360° equating
M+K =180°
3
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9.2
9.2.1 B= IQ[1 =x Z’s in the same segment VS vR
B=R,=x alt /’s, TRII BS VS VR
B= R, =X tan-chord theorem VS ¥R
(6)
922 Equal chords equal circumf /s vR
@)
9.23(a) | A, =x+y ext Z of A V'SR )
1
9.23(0b) | N,=x+y ext Z of A VSR
()
924 In ASAR and AKNR
(i) R, =R, both = x 'S
(i) A, =N, both= x+y S
(i) K, =S sum Z’s of A V'S
ZAASARIIAKNR £ /2 2 3)
OR/OF
In ASAR and AKNR
(i) R,=R, both = x V'S
(i) A, =N, both= x+y Y'S
~ASARIII AKNR £ 2 2 é?[{
- 3)
925 | g,=§ ASAR Il AKNR g VS
SAKR is a cyclic quad  ext £ of quadrilateral OR vR
converse ext Z of cyclic quad 2)
[19]
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QUESTION/VRAAG 10

10.1 Al =C ext Z of cyclic quad VS VR
C= 180°—(R, + f{z) opp Z’s of cyclic quad VS ¥R
v'method/metode

()
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OR/OF v'SvR
v'S ¥R
v'method/metode
(5)
B oA 4B
10.2 | In AARPand A ABR v' identify/
(i) A=A common / identifiseer A’s
(i) P =A, +B, proven V'S
. o v
ISOO—PI =180° —(A] + B|) method/metode
B =R 4R,
(i) R, =B, sum Z’s of A
. AARP Ill AABR LY YR
AR AP
—=— I A’s
AB2 AR /S
AR” = AB.AP
OR/OF (5)
In AARP and A ABR
(i) A=A common / v'Identify/
(]1) f)l = Al +B] proven identiﬁseer A’S
180°~ B, =180°~(A, + B ’S
T _( ' ') v'method/metode
~P,=R,+R,
S AARP Il AABR L L L
AR_ P e ,R
AR® = ABAP 7S
)
[10]
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