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This paper consists of 14 questions and 24 pages. A page for extra working has been
provided. A separate formula sheet has been included. Please check that your question
paper is complete.

Read the questions carefully.
Answer all questions on the question paper and hand it in at the end of the exam.
It is in your interest to write legibly and present your work neatly.

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

You may use an approved non-programmable and non-graphical calculator, unless
otherwise stated.

Round your answers to one decimal place where necessary unless otherwise stated.
Diagrams are not necessarily drawn to scale.
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SECTION A

QUESTION 1

A(6;1), B(8;2), C(3; a) and D(b; ¢) are points in the cartesian plane.

Determine the value(s) of:
a) aifA, B andC are collinear.

) b andcif B is the midpoint of A and D.

&
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QUESTION 2

ABCD is a rectangle with A(—3;4) and B(1; 7), with O at the origin.

15 MARKS

Determine the gradient of AB.
m = 7 —L" /A
| - 3)

- 3 e
I

S

WO02"eZa2IN0S3INYa WOol) papeojumoq

(=2

)} Determine the equation of line AD.

MAD = — —L"_;-))- u,,// j-q: ‘%(1‘(-3))

R
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c) Calculate the value of the angle marked a on the diagram. (2)

tanf= -
9= -53,1°+180°

o
= 1264
. o
A= 53/ | L CA
d) Ifline BD is described by the equation 2y + 11x = 25, determine the coordinates of point
D (3)

2(-5%) +1lx =95 S - suds
£ +]lx = 25
“'33(_4-333& = 75 CA

A5z =75 - - Al

DC. =
Ej'—: ”%—(3) /CA - subs
= —4
D(3;-4)
If D is the point (3; —4), determine the area of rectangle ABCD.
dpg= (> VLD =5 -
JAD = \[(—3-3)14— (L}-(-h)j‘: (O v

A=(5N0)=50 .~

—_——
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f)  If a second circle is drawn, with centre D(3; —4) and radius DC, how many points of
intersection will it have with the sketched circle, with centre A? Explain by giving
mathematical evidence. (3)

&PD':'O Rer=5+5=10

oo = R+R e >
" The gircles touch once {:arg,%&af\lj
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QUESTION 3 10 MARKS

a) The box and whisker plots show the English results of class A and class B in a recent
assessment. The assessment was out of 100 marks.

Class A

Class B

®© 4 ' : : : : : :
10 20 30 40 50 60 70 80 9 100
1)  Which class would have a higher mean mark? (1)

Class A

ich class has a greater interquartile range

Y 2) Whichclassh ter int rtil ? (1

= " =
- . \_,/” -
o CL&&B A o)
2 QD
o 3) What percentage of class B achieved less than 607 {1&
= S, ‘ —
3 15% 3
3 3
@ 4) [Ifall the students in class A were given an extra 5 marks, what would happen to the ©
S standard deviation of class A? (1 E
= IQF/MCHVI {j’]é S, O
8) A class of 50 students wrote a Physical Science examination. The marks, in percentages,g
B obtained by the students were tabulated and an ogive was drawn as shown below. B
8 60TF 8
3 3

40 1

20+ RN -

Cumulative Frequency
3

20 30 40 50 60 v 70 80 90 100

Marks (Percentages)
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Study the graph and answer the following:

1) What is the median mark? Indicate witr@vhere you took your reading on the
graph. (2)

L3

2) Above what mark did the top 10% of students score? (1)

3) How many students got between 50 and 70 percent for the examination? (

—
g

R0-15 = 15\5/&«401@,}5

4) If 70% of the students passed the test, what was the passing mark? Show your
calculations.

50- 70%6E = 15
50mar|<5 \_/

Downloaded from eduresourceza.com
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QUESTION 4 9 MARKS

The following table shows the term marks as a percentage for English and Maths for a random
sample of 10 Matrics.

English I
x) 54 | 54 64 62 70 70 72 80 78 83

|
Maths
(¥)

43 46 | 50 7 72 76 IE 82 87 91

a) Calculate the correlation coefficient, to 4 decimal places, and comment on what it tells us

about the relationship between performance in English and Maths. (3)
il P
o . v ; it
9 = OJOIQ.SCI Sbf‘@pﬁ pC)Sfb\/C’_ Linecer O
5 correletion 5
o o
% 2
®
i) Determine the equation of the line of best fit, to 4 decimal places. (3%
g v . o
i : . 3
2 Y= -384L03 + 15712 __ 2
= ~ 2
3 3
o o
= =
3) Use your equation to predict the Maths mark, to the nearest whole number, of a student 2
5  who scores 30% for English. (2}
O _ . / b o
= Yy=-38.4k03 + 1,5712(30) «=ubs :
= C[ P
d) Comment, with an explanation, on the reliability of your prediction from c). (1)

Un re“culole ) Exky f‘cfl"’(o&ww

\
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QUESTION 5 25 MARKS

a) Given:sinf = % and 90° < f < 270°. With the aid of a sketch and without the use of a
calculator, determine the following:

V7 v
3 S

1) tanp ) A (3)

= _ L5 / Jc:*dnz. 31 /

Sooc = -5

2) sin(90° + f) (2)

= cosP

= ___"'5 \/

'+

3) cos2p @ @

= I"lemz@/ = Qeos B -

ou\e&h.com

7‘3 - Sin B

|l

Downloda\ded from eduresourceza.com

z z 9
= |- ~I5Y) _ =
”==' o b - °
R e T / 5
*ob =
) Simplify the following to a single trigonometric ratio, without the use of a calculator: (5
sin 190° X tan 225° _ sin(90° — &) X cos(—a) %
0 51000 L 0
=5 1O S’ _ cpsHycost
—60580 v
- —smlo (')\/ cos
~sin 107/
= ‘ - COS ‘o /
= Sin?

Grade 12 - gof24 Mathematics Prelim Paper 2
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Prove that: (4)
cosZ2x—1

. =—tanx
sin 2x

co5 Ax —I|
SihAx -
| /
|- Qsinx —| 5
Vsinx cOSX
= ~Qsin’x
QSIHI 0B OC

- _ Ssinx

- cos X
—tanx

- QM

\

LHS:

\

I\

Given the equation: tan(58) = tan @
1)  Determine the general solution. (

CA=0

59 ::6 + k I806 Y,
Lo = kigd"

5= kb5’ keZ

W02eZa2IN0SaINpa WosFpapeojumod

2)  Write down the value(s) of 6 € [—90°;90°] for which tan 8 is undefined. (1)

r

Q=—90" or 9=90" ~

-

3) Hence, or otherwise, determine the values of § € [-90°; 90°] which satisfy the
equation. (3)

fe 7457, 07 U5
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QUESTION 6

10 MARKS

a) Inthe diagram, RMS is a tangent to the circle at M, and O is the centre of the circle.

MON is a straight line. LNM = 35°.
Determine the sizes of the angles marked a-e, giving reasons.

= 350 S tan OlfwroQ
b;.— qoo S n sem arcle.

C= CIOO Vi tan L rad
d= 55° < s et

Downloaded from eduresourceza.com
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b)

WO09°eZ32IN0S3INP3 WOL) PAIPLO|UMO(

In the diagram below a tangent has been drawn to the circle at B. Prove that B,=D. (5

i
Construck BM)\diamd:-er and chord DM
B+ %f 0" tanlred

AY N / _
6,+D;:C(Oo S (N seancircle
.D-,, ' /‘i SCevie f:e\éjmzm(

T

A 8
o~

u D N’

i i

i
OJ2

-

P>

WO09"eZa21N0S3aINPa WOl papeojumoq
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SECTION B
QUESTION 7

The figure shows a collection of triangles. AC is 0,5 m, AE is 0,915 m,
ABC = 15°, BAE = 120° and C = 90°.

RE"= AE” + AB*- MAEXAB)cos I20°
=(@a15) +(,95 - 2(0,415)¢) cos 128
= (9’3
S R,SOCH .= 02/5m /

05m A 0915m
C
75°

S D
8 B
) Calculate the length of AB, to one decimal place.
Q 0
= SN |57 = _Q:é wrd
2 AB
(]
5 AB = llq3 m /
U S
o} = |’0'
S

Calculate the length of BE.
ib) g -
(]
©
@
o
c
=
o
(@)

¢) Calculate the area of ABFD if BED = 75° BF = FD and BF =

F= =
B :i(Q,S)/

m
Area = = (FBYFD) sin 757

g(%%)( ) s 155"

-\BLLOOQ -
:’l5m /

~1lu

BE.

9 MARKS
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QUESTION 8 18 MARKS

A(=3;11) and C(1; 3) and P are points on the circle with centre M. MD L AC.
AP the diameter of the circle, has equation y = 3x + 20.

X

t0)
a) Determine the equation of DM (5)
)
S ™ — _/=3+ Ut 3) S
= D MHC - ( 206 2/ o
3 7 3
o -y \ o
2 = (-1, ) 2
= = |- 3 =
s e T ST 5
8 (9]
= = —d - =
@ @
o g = L 3 %
e M=~ -
© -7 = 35(x+ l) D
N al . | :
3 1 3
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b) Show that the equation of the circle is (x + 5)* + (y — 5)% = 40,

_{Q—::c+ %:’-‘-“ 3 +20 v
x + 157 b + 4O

~Lx = A5

)}  Determine, correct to one decimal place, the size of MAD.

- -5
MMF\ “3_:('_5) Mﬁpz"g

Downloaded fc[;om eduresourceza.com

= |16 b°

O=tan'(3)
=6

=& '\(__;)
I ol e

(6)

—
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MAD = bl =TI & Exke of O
P /

= 45
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d)

WO02"eZa21N0S3aINPa WOl papeojumoq

X
(t0)

Find the numerical value of t if the tangent to the circle at A meets the x-axis at the point

(t;0). ; (4)
m =5 AE3N)

WO09"eZa21N0S3aINPa WOl papeojumoq
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QUESTION 9 6 MARKS

In the triangle XYZ, T is the midpoint of YZ, £, = 2£, and XT = y.

Y
S

Write sinY in terms of 6, x and y. (

siny - s /
4 ve
Sl”y — 55223‘9 /

Write sin Z in terms of 8, x and y.
sin Z _ sing. N7
\‘j o 2
sinZ =4l 7

Downloaded fromceduresourceza.com
Downloaded from®duresourceza.com.®

Hence, show that:

O
el

—
L
e

sinY

=2 Y]
sinZ cos

Sl"\y - qsm;l@ X >
smn=z = =0

_ Q_Siﬂ@c@f@
- sin9 o

= QeosB
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QUESTION 10

a) Given the equation:

Etanx = sin 2x

1)  Show that the equation can be simplified to:
sinx{4cos?x—1)=0

(Sm ) Qsmxc oS I \/

CoS X

sinx = Lsinxcestx >

..-""-'

O = Legmxcos> ~Sinx

O = sinx(leestx = 0

2) Hence, determine the general solution to the equation.

- > b
Cosx =3

xX= Oﬁ+ kngo i i

@OO'EZSOJHOSSJHDS wodj papeojumod

@ CA=L0"
Cox =07+ £3L0°
= k3L
(3 cA=f

) Oo+ K 3[500 hﬁ/..._
>x=-1200+ k3D keZ

OR

Grade 12 18 of 24
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sinz =0 6R Cos > =
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b) Sketched below are the graphs of f(x) = %tan x and g(x) = sin 2x,
where the x-coordinate at point A is —60°

2ty

1,51 f

90 135 80

= =
o o
Q Q
] o
O O
e e
:'Use your solutions obtained in (a) as well as the graphs to determine the value(s) §
2of x € [—90°; 180°], for which: <
2 1) f@2g() P i G “
S (> o, e 3 S
e xe[-bO )O]U[bO ) Cfo‘j u[l;Lo ; 180] 2
§e) / o
(] (]
© ©
] ]
% 2) f'(x)>0andg'(x) >0 (o
: € (-u5°%; 1,5 ° e :
8 x € (-15%;157) u(1357; 1807 ) &
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QUESTION 11

8 MARKS

In the figure, AABC has D and E on BC such that BD = 6cm and DC = 9cm. AT:TC = 2:1

and AD||TE.
g) Write down the numerical value of %.
=] CE _ CT - - 5
S —— === Prop theorerm
2 ED TA & P
8
B)  Show that D is the midpoint of BE.
o DE:CD=Qy: 3y = DE Fem
Q : .
= .. DE = bem
)
8 DE = bevn = BD
= o ~
§ % D = The m;opporr\g :
%) If FD = 2cm, calculate the length of TE.
o i
. T'E & Lf'C " o Covwerse MIOP]OOIw/é ‘L/[!e()fer/n.
d) Calculate the numerical value of:
Area of MADC — L (DC) i
Area of AABD 1 v
2 h(BD)
= YGem _ 3

ben A Vv

Grade 12 20 of 24
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QUESTION 12 7 MARKS

ol

¥

In the diagramﬂ:ircles QRKP and PKMT intersectat P and K. RKT, QKM, QRS and SMT are
straight lines. RK = PK. Let R, = x.

) Shova\thatMTP=x.
k?—: 2 \/Lrs in Seme S%WV&

MﬁD:x SExt ¢ of (:tjc“c c]uad_ >

—

) Hence, or otherwise, prove that PRST is a cyclic quadrilateral.

PRST 5 cﬁdk ) Cenve(Se JLE/XE < O\C echIICCf

—

Do#nloaded from edureso#ceza.com

N

Doynloaded from eduresogrceza.com

c) Prov% that ,BP is a tangent to circle PKMT at P. (3)

?l':Rz sos A) Pk =Rk
i :':(\; \/{M cweles rafwlﬂ chordls
2

BT, ,
7 |
PR s o %cwg&v\p: (wn\/ase, o cl/\od)

Grade 12 210f 24 Mathematics Prelim F;-a_;;er 2



QUESTION 13

13 MARKS

In the diagram, D is the centre of a circle. AB and AE are tangents to the circle at B and E
respectively. The diameter BG is produced and meets tangent AE at C. DG = CG.

F is a point on AC such that DF||AB.
A

Find, with reasons, the ratio of ﬂ.

AC _BCL _
FC D )

o

W02"eZa21N0S3aINPa WOl pppeojumoq

b) Prove, giving reasons, that AABC|||ADEC.

mBABC cndd AD!:C,

apm on

-
B

> > M
i

DpRcfllapEC

Grade 12
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g2 = ABEC

¢) ProvethatD -

(5)

AR _BC L RC 7 Appelll apEC

PE EC D

AB _BE 7
DE = FC

AB=AE \/{:@ﬂﬁeﬂb Lrom the same pomf

pe=3eD o radi

AE:3ED X
DE EC v

. AEEC= ED”
3
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EXTRA WORKING
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