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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.

w

N o o &

o

10.

This question paper consists of 28 pages and an Information Sheet of 2 pages (i-ii). Please check
that your question paper is complete.

Read the questions carefully.

Answer ALL the questions on the question paper and hand it in at the end of the session.
Remember to write your name and surname in the space provided.

Diagrams are not necessarily drawn to scale.
You may use an approved non-programmable and non-graphical calculator.
Ensure that your calculator is in DEGREE mode.

Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining your
answers. Answers only will NOT necessarily be awarded full marks.

Round off to ONE DECIMAL PLACE, unless otherwise stated.
It is in your own interest to write legibly and to present your work neatly.

TWO blank pages (page 27-28) are included at the end of the paper. If you run out of space for a
question, use this page. Clearly indicate the question number of your answer should you use this
extra space.

FOR OFFICE USE ONLY: MARKER TO ENTER MARKS
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Mathematics: Preliminary Bawindéacrepdir®nm eduresouRireaascCaliege Copperleaf
SECTION A

QUESTION 1

(@) A shop in Johannesburg recorded the number of heaters sold in a given day and the
temperature at noon on that day. The results are shown in the table and scatter plot

below.

Temperature at

N 9 8,5 10 14,5 | 11 15 13 14 6,5 7
noon in °C

Number of 46 | 50 | 42 | 16 | 38 | 18 | 48 | 20 | 60 | 59
heaters sold

Scatter plot

70
80 Ol

f"\_/. T
40 *
30
20 e
10

0

Number of heaters sold

012 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20

Temperature ('C)

(1)  Calculate the correlation coefficient for the given set of data and use it to
describe the relationship between the noon temperature and the number of

heaters sold.

(= -0,V >,
Sﬂm\@/ r\egoﬁwe \ineav  covtelanion
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Mathematics: Preliminary B@WiRd6adegdrmam eduresouragza«tdikge Copperleaf

(2) Determine the equation for the least squares regression line (line of best fit) for

the given set of data. Round off your answers to FOUR decimal places.

N - - 08
Y = a\ ,35\5“ L |jf\(0/ X

(2,
(3) Hence, determine the number of heaters, correct to the nearest integer that

should be sold if the noon temperature on a day is 12°C.
(j = a1,3547% - 4, Hos (12) ~
=3y heaters

(@)

(4)  The noon temperature on a certain day is 20°C. Can one use the equation
above, obtained in number (2),to predict the number of heaters that will be
sold? Motivate your answer.

Not Yeligble , ex trapoldtion
v v

(2)

(5) Identify a possible outlier in the given set of data and label it on the scatter plot with

the letter T. Give a reason why this outlier might have occurred.

ANY vahd vedson Vlabel Vredson

L clearance sale
ly redl-feel could be coder eic.

(2)
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Mathematics: Preliminary Bawindoadrgpdrd m eduresouRiezealsCoitege Copperleaf

(6) If the outlier was removed from the given set of data, how will this affect:

(i) the correlation coefficient?

stiong ey, cloger to -1

(2]
(i) the gradient of the line of best it?
gradient wil bec%ne less, .. Steeper
(2)

(b)  For the box-and-whisker diagram below, invent a sample of data containing nine different
integer values if the mean of the data is 68. Write the nine numbers in ascending order.

| —

52 60 72 75 77

/ust be b1 st be®h /st be 7
01 _ 60 _ 31 _3 _ 3%

reenair reculty must total 612V

i numbors are tepeated (-2 each time)

(6)
[21]
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QUESTION 2
If x =3sin® and y = 3cos 8, determine the value of x? +y2.

(a)
= 9¢n'o + dcros 0V
= q (§in %0+ ws'0)

= q (1)
=qd v

@)

(b)  Prove the identity: cos? (180° +x) + tan(x- 180°).sin(720° - x) .cos X = cOSs 2x

7 N
= (os'x + (tﬂh}/)(-sinx)(cos 1)

= (oglx t (f(:?;l ) (-'Sihx)((o&x)

s x -gintx v

"

Z(0S9xu

(®)
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Mathematics: Preliminary B@WiRa6a0egdi®m eduresouprimaasitdliege Copperleaf

(c) Simplify without the use\}f a calculator: sin(—70°) cos(—20°) — cos2 470°
= (- sin 30°) (08 20°) - cos™(180°- :\}f)
= (-5in 70°) (888 70°) - st FO
=-Sin' 30" -cos 0
= -(sin'70" + cost F0°)
=V

%)

(c)  Determine the general solution of: tanx.sinx + cosx.tanx =0

Lana (Sin x +cos 1) =0 vall

tanx =@ or finx t o§X =0
i ) =-008X
tanx = - | .
fef L=4%5_
S X =130° ¥u5° 1k 130°
=15° tk.1%0°

135
oY

L = b5 telgo™

C Y 5)

L=k.180°/
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Mathematics: Preliminary BRHiRAGGREdI®M eduresou paRgadCdibge Copperleaf

sin x—cosx

(d)  Show that tan(x — 45) =
LHS
Sin (x-ub ") S
s (x- u5%)

sih x+cosx

= Sinx (0§ 45° - Cosx-Sinys™
0S2L.CsUS” + Gin A -Sinus®”

E Sint - —\j-:ﬁﬂmsu{

- v
.\{: oS o +"S\ﬂ p ¢ '/
2
= Ny -(osX
finy ¥cosx
()
[22]
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Mathematics: Preliminary Exawindtdaorepeird m eduresou Pierase@altege Copperleaf

QUESTION 3

In the diagram below, the equation of the circle with centre O is x2 +y2 = 20.

The tangent PRS to the circle R has the equation y = g + k.

PRS cuts the y-axis at T and the x-axis at S.

[7

2, 2
x“+y

20

/ 4
P

V

R

(a)  Determine, giving reasons, the equation of OR in the form y = mx + c.

Mg -1 (tan 1 TQd)\/

\3: -1x ¥C
0 = -1o)+CV/
c=0

ys=-1n v
(b)  Determine the coordinates of R.
31 = 20— 2" /™
y=Vv2-x*
ho-2* = —-1x v
10-01= Lot
70 =5x1
b =xt

X = rLDWnIoaded from

9:

—
-

()

- 1)
s

. E(Z} "Ll»)

(4)
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Mathematics: Preliminary B@WIRAGGRCREHD M eduresoupiméadcrikge Copperleaf

[t

(c) Determine the area of AOTS, given that R(2 ; -4).

R 134
-y =1 ¥K
._5:\(
_x 5/
4= 7 9
v _ X
1(0‘,-5\ ond §¢ B° =z
lo0 = x
(l0:0)
ATed = 3 X10X5
= 15 (nits 1V
(6)
(d)  Calculate the length of VT.
v(—l‘,u\/ P
R T 2 G AT
-V§s
= q,1 umiy v

(4)
[17]
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Mathematics: Preliminary Bawinddaddrd m eduresouRirerelecGaetiege Copperleaf
QUESTION 4
(a) Inthe diagram below,

e AB is a diameter of the circle

e Chord CD is perpendicular to AB and cuts AB at E

e AC, CB and BD are drawn C
o ABC=58°
58
4 L B
E

D
Prove that
(1) EBD=58°

£CB=32°Y Lint U ot BBCE)
plg =qo° (Lin semicwale),”

. BCo =88’ v
-~ gBp- 55* (Us in ome seg)
ot
(ongruency

(4)
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Mathematics: Preliminary EXamindtancagel® m eduresouPg@zelettuifege Copperleaf

58

™ N

(2)  AABC|||ADBE
Tn Arac and SVBE

M cér =EBD lproue{\\ ‘/ p
(j&=b(mwmul4\nmmmmﬂ

A _ A . v ‘/
(3 ceh =8eD (temaing LS in B)

- DABC [l ODBE ( ARA)

AC _ CE

(3) AB DB /
ce =€0 (line Hrom centre L 10 d\ofd)
R _ D€
A ne/
- AL s
T pBs pB
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Mathematics: Preliminary EXamiRdtmoRegel m eduresouPieaelecColiege Copperleaf

(b)  In the diagram below.
e The two circles have a common tangent TAB
e PT is a tangent to the smaller circle PAN
e QRT and NAR are straight lines

—~

e Q=x

7

(1)  Name with reasons THREE other angles equal to x.

A, =x (tan dord)

ﬁr’)\ (vert opp LS\‘/
.- Cton thod)

(3)
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Mathematics: Preliminary EX@ividtivadagefrom eduresouPgdaéetulizae Copperleaf
(2)  Prove that APTR is a cyclic quadrilateral. ) /\\
I

\ N

TEUPN (alt LS =)
1 =R (@t TaueN)

5,=f (ton crord)

- APTE ig @ e qudd ’
(ext. LS okudhe aruad)

ol

A, (tO0s from same pt)
\ - A, (vert opp L's)

. = L1 (1an chord )

©RPTE ¢ o aic quod (et L'§ ok ayclic quad )
A

6~‘L = 190" ~ X -A (int L's of 8)

\2" lgu (tans from same pt)

—-—

-S> P oS>

A

A . .
Ry = 130 X~ Ay (LS ON ¢ir line)

A A
;'11:0‘
P i o cydic ouad (ext LS of gl oyuad )

()
[18]

78 marks
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Mathematics: Preliminary BRI RAGGIREdI® M eduresou ruaaidCdlitge Copperleaf
SECTION B

QUESTION 5

(a) Prove the theorem which states: “The angle which an arc of a circle subtends at the

centre of a circle is twice the angle it subtends at the circumference of the circle.”

C

Required to prove: AOB =2ACB
Construction: JOIVY (O and p‘OdUCQ to N\/

Proof:

in O rCO
AN =B +ACO  (ext LS okpAco)”
sut A="nco (Ro= o, tadii)
" RON=1ACOV
frlariy in BBco
BON= 16@\0 v
- AON 1 BO N = 1ACO 1 28CO
OB 24 + BON = L(ACO +BCq)
. AOB=- 768
(6)
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Mathematics: Preliminary Bawindtacepem eduresouPieaeecenifege Copperleaf
(b) In the given figure, M is the centre of
circle AFD. Chords AF and AD are produced

to B and C respectively and BC is joined.

EDC=40° and FMD=80".

(1)  Prove that AB|IDE.
A o v ‘
A-yo (L at (entre = 1x L atcirc)

AR NQE Loy LY =)

(3)

2 If == g and AC = 22,5cm, calculate the length of AD.

RD . BE ( AB Il DE inBABCY)

¢ BC
AD - 3&/
ny !
AD

(3)
[12]
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Mathematics: Preliminary BawindtiadRzpdrd m edureso u Pirwzelec@atiege Copperleaf
QUESTION 6

Given the equation: sin(x +60°) +2cosx =0
(a)  Show that the equation can be written as tanx =-4-+/3
§finx £03 60" + (08 X.§inb0” + Qcogx =0
-‘iS'mI 4 ‘—?(osx t lcosx =0 v
dnx + V3 cosx Hucosx =0 7
Gnx +cosx (B +W=0 (3 (s x)
fanx ¥ V3 tu =0 v

tany = -V3 - 4

(4)

(b)  Hence determine the solutions to the equation sin(x + 60°) +2 cosx =0 in the
interval - 180° < x <180°.

(b L = %0, 10390936
X = 1%0°-%0,103. ..+ L1§0° ez
w=499,d +k.1%0° v
X =360°- §0,103-.- t K.180°
=134,d +kig0”

e $0a,9 ; 80,1} v

(4)
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Mathematics: Preliminary B@WiRd@aegei®m eduresouramadecCdiiege Copperleaf
(c) Inthe diagram below, the graph of f(x)=cos(x - 20°) is drawn for - 180° < x < 180°.
24

.-“

Cus) | (1851

-
o

(180" ;0)

180
X

\
N\

(us;-1

(-136; 1)

_2'
(1)  Draw the graph of g(x) = - sin2x for - 180° <x <180° on the same set of
axes. Indicate the coordinates of all turning points, endpoints and intercepts
of axes.
x-ing V (4)
. [12]
Y-int v
turning pt v

end poinyg V'
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Mathematics: Preliminary BQHiRA8GIRGdI®M eduresoupaaaeCdiege Copperleaf
QUESTION 7 ¢
In the diagram below A, D and P are points in the

same horizontal plane. CP is a vertical pole.

The angle of elevation of C from Ais y.

PAD =x, DPA =y and AD = 8 metres.

D
(@)  Show that CP=%;_Y)
8§ +
’[\) Is0° -(x+g)\/ > 4 Sin(x+y)
(oS
AP - ¥ Y
tany = CP
S CP=tanyx AP 4 Y
=finu ganlx+y) J
(0sY giny
(b)  If x =y, what are the possible values of CP? (5)
p= fsinly
(oS y
= g xlanycosy
(oY
= lesiny <~
0Pl Ll Egi
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Mathematics: Preliminary ExamindtxacRagefi2 m eduresouPoweaelecenifege Copperleaf
QUESTION 8

In the diagram below, Q(5 ; 2) is the center of a circle that intersects the y-axis at

P(0 ; 6) and S. The tangent APB at P intersects the x-axis at B and makes the angle a with the

positive x-axis. R is a point on the circle and PRS = 6.

N A

P(0; 6)

“n A

(@)  Determine the equation of the circle in the form (x - a)2 +(y- b)2 =r2,
Qe = ((2-6)t+(5-0)*
=Nuy /
; 1
(x-8) " + (- =wm

3)
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A

(b)  Calculate the size of a.

~
{
L

(c)  Calculate, with reasons the size of 6.
600 =39 ,46° (it Ll ap)
0 = 35,7 (tanchod)

(2)
[8]
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Mathematics: Preliminary BamiRdGadege®m eduresouPi@zéectulitge Copperleaf
QUESTION 9 j i
[

(a)  The diagram below shows a sphere placed inside a cone / :
‘which has a radius (r) of 7 cm. The total surface area of the :
sphere is 100 cm? and the height (h) of the cone is three :

and a half times the length of the radius of the sphere (R).

h

SA=Tr+Trs V=%Trr2h

SA=4mr? V=§'|-|'r3

Calculate the volume of the empty space in the cone, to one decimal.
\ooqr =umRt
16 ="
=95
h=6x39
=Y

V= ‘gnm"(ﬁ.s\ - %Nﬁ)}‘/

=3:]—l'"'u(,m3//

(5)

(b)  Nandi has two spheres in her office, a small marble and a large bowling ball. If
the bowling ball has a volume which is 2744 times the volume of the marble,
how many times larger is the radius of the bowling ball than the radius of the

marble? Show all working.

)34 x vol o M = yolof BR
Whyx 3amd= 2gp®/

im=b | y N
- e fodivg poust be 1L imes gy m
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Mathematics: Preliminary BramindticacRe@eir m eduresouPimaglecenligge Copperleaf
QUESTION 10

(a) P(-+/7;3)and S(a; b) are points on the Cartesian plane, as shown below
POR=POS =6 and OS = 6 units.

P~d7.3)

S(a; b)

Determine, without a calculator, the value of a.

= 2
ne- 0Pt =(-yF)" 13"
0 =150 - ug¢.. . op =16
= |3‘|U0q(021‘v opP = Y4
a
(oS 10 = '%' v (0$0° &
a o f-10Gn1
(oS 2(13), 409 ---) = '(;‘// a=6(! ’Lgsmlo\
a=-0%0r -5 0:6'3‘1(1:\
a="7

Downloaded from eduresourceza.com

0:(0[11_:05‘0 )

(5)

Page 22 of 28



Mathematics: Preliminary BxamindtancReglefr m eduresouPiwaslecenifege Copperleaf

sin 2x

(p)  Determine the value of )I(irr(l)

Lim  8nxcosx
A0 SN

him qcsx/
A0

:/L\/

3)

(c) For which values in the interval 0° < x < 180° will the geometric sequence

sin X ; sin 2x ; ... converge?

r= 2c8 xv

-1 ¢ 1esx( Vv
-) Cosx e B
(o ¢ X C110° v

(5)
[13]
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QUESTION 11

In the diagram is a small circle which passes through T(3;7), S(5;2) and R. RT is a diameter of

the circle.

(a)

T(3;7

S5(5;2)

RS2

Show that the equation of SR is y = 2x.

3- 1
M5 = 3¢
_ 5
hur v P
‘Mg =X (L in cemiavde)
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(b)  This small circle now begins to grow but at the same time continues to pass through the

fixed positions of T(3;7) and S(5;2). RT remains the diameter of the growing circle.

y
A
|

b
pu s

Determine the new coordinates of R if:

(1) TR becomes parallel to the x-axis.

Cyo R(x;¥) Into Y= ¢

1
F= TN v

- 35
'i/
1)V

35
e (%,

(3)
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2
(2)  the equation of the circle becomes (x - 9)2 + (y - 12—3) =145

(entve 18 (9 %) v

yii=13 )
[11]

Y=
. E“g | ‘0\ / 72 marks

Total: 150 marks
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ADDITIONAL SPACE (ALL questions)

REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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ADDITIONAL SPACE (ALL questions)

REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.

Page 28 of 28
Downloaded from eduresourceza.com



