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SECTION A
QUESTION 1

[12]
OABC is a parallelogram where O is the origin and A lies on the y-axis.

BOC = 23,4°.

Ty B(4;7)

1.1

Determine the co-ordinates of M, the point where the diagonals of the
parallelogram intersect.

(2)
M(Z; 2)
1.2  Calculate BOX. (3)
BOX =dorr ' ( 7)
= €0, %°

1.3  Hence, calculate COX. (1)
cdx = 3¢9°
1.4  Determine the gradient of AB. (2)
™Moc = ‘L‘Oﬂ 'Séjolb
= O%
“apc O “arer
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1.5  Determine the co-ordinates of C.
egn oC: '-\—) = O
ot = = 4, D:S)Z
o CCL;3,2)
1.6 Determine the co-ordinates of A.
Ay = 1-32°3%
LA RR)

QUESTION 2

(2)

2

[14]

A is the midpoint of OP with P(4; 4) and lies on the smaller circle with diameter OA

and centre T. B is the x-intercept of the circle centre O.

2.1 Write down the co-ordinates of A.

A(z;2D

(2)
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2.2  Calculate the size of 0PB to 1 decimal place.

M, = |
©:45°

OP = OR rad;
OFB = 1S

2.3 Determine the equation of the smaller circle. (3)
TCV, 1)
y z
(-1 + (3—1) = 7
24

Determine the gradient of the tangent to the circle centre T at D on
the x-axis.

(5)
o"!: O, =0
= 3—07‘-— 1

D (2:0)

M= =1 =1

e |
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QUESTION 3

[24]
31  HA+B=90°and 7sin B = 5, with the aid of a drawing, calculate the
| fcosZA
value of ———. (7)
0
| - Zs:th
Z.Si‘t’\ ScoSB | A <
_ JZL'\*
= ] - 2( . ) R R
2. S . 24 2
1 1
= | - kE
19 !
o Jzy! = \OJZL}'

3.2.1 Prove that sin(45° + x) .sin(45° — x) = % cos2x (5)
* L= [ . o e *
LHS = (Blh L'I.S coSZ + CoS é,s s:nz.)("am [}S 83T —cosll,s %M,{)

= ']_—-L_—_‘- (apsx-!—%:\r\:c) X % (Cob:L —'E;ﬂic>

2 N
OS 2. — S -

H
£IN N

Il

lz C.OSZ-:C

I
FAN!
I
AN

3.2.2 Hence, determine the maximum value of sin(45° + x).sin(45° — x)

(1)
1
MoX = 5
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cos45°  sin45°
3.3 Determine the value of — — , without the use of a calculator. (5)
sin15° cos15°

= 95453503 IS° - 31N L’.Saﬂbi\n 1S”
snly* cos ST

COS ({;Sz-!S")

—'f_ smn (7.1S5°)

= cos €O

1o e
ZS!r\SO

=L

]

3.4 Determine the general solution for x if, cos2x — cosx = 2 (6)
Zceostx - ~cosx-270
Zco'éz,'{ - CoDA — 3 :O
(7 cos = —3)((-_05;@ + l3:®

COS o = —31__ or CD%:L:_}
no soln 2 =180 +L.360  LEZ
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QUESTION 4 [7]
In the diagram, a lamp post LY, is placed at a corner of a triangular field XYZ. The

area of the field is A m? and X¥Z = 26. The angle of elevation to the top of the lamp
post, measured from Z, is 8 and XY = a metres.

L

4.1 Determine YZ in terms of 4, 2 and 26

A= "—Zo YZsn 20

(3)

LY E = LA
@) %;n Z 9
4.2  Hence, show that the height of the lamp post is given by LY = M:sz . (4)
L:Y. = —!:z:\r\ @
Y& A
< tan®
— \ - LA
LY = ceinll
- 2A . =m0
Z2asnB.cos © CosO
= A
(o} CDS-L 9
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QUESTION 5 [14]

5.1 Inthe diagram, the graphs of f(x) = 1 + sinx and g(x) = cos 2x are shown
below for x € [—225°; 225°].

5.1.1 Write down the amplitude of f. (1)
5.1.2 Write down the period of g. (1)
(<]
B0
5.1.3 Determine the value of £(90°) — g(90°). (2)
rARNAdD
51.4 If x = —30° at A, write down the x-coordinates of B, C, D and E. (4)
B (o; 1) C 18075 1) D (z10°: %)

E (-1720° +)

5.1.5 State the equation of h(x), if h is obtained by shifting the graph of g
30° to the right. (1)

W)= cos (Re-¢0)
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9.2  Draw a neat graph of the function f(x) = 2 cos(x — 60°)
for x € [-90°; 270°] on the grid below. (5)

YA -

(-‘10:' -39

QUESTION 6 [10]

6.1 Four cumulative frequency diagrams are given below:

Which one of the diagrams best fits the box-and-whisker diagram given
below? Write down only the letter. (2)

- D
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6.2 The following information summarises the year marks for a class of 20
students:
20 (x; — %)% = 1560 20 x; = 1220
6.2.1 Determine the mean mark for the class. (2)
1220 C |
2O
6.2.2 Determine the standard deviation for the class. (3)
2 oY . - j ‘
5" = ___G"_C_D L Y
20
=%.,%
6.3 Three populations A, B and C are the same size and have the same range.

Frequency histograms for the three populations are given below:

= ® =

6.3.1 Which population (4, B or € or none of them) has a standard deviation of

zero? A (1)

6.3.2 Both of the cumulative frequency curves below correspond to one of the

three populations. Write the letter of the population that corresponds with

the given cumulative frequency curve, (2)
Graph1 ] Graph2 (.
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QUESTION 7

Calculate, with reasons, x and y.

ZSC-I— 3\3 = I%OG i opp L

cuclic
Z‘O +?):L:]<306 'QM)

C:C —I——C\t) - I%OS
C = 4—LLB’— [BO. L

S = 1%0°
O’TSGOG
d

- SQO

[4]
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SECTION B
QUESTION 8 [7]

State whether the following statements are true or false. If the statement is false,
correct it so that it is true.

8.1 If the mean is greater than the median then the data is skewed right.

"
lroe.

8.2 The 50% percentile is another term to describe the mean.

False- Ano‘n\.ef —"efrv-s -‘jc:i— M@Ol“okn-

8.3 The median is influenced by outliers.
Fo.\%c, ﬂe ™MeonN :B l\n‘g\luenceol L3 o(_rHI@J‘TS.

8.4 The modal value need not necessarily lie in the interval with the highest

frequency.
—
lroe .

8.5 The mean may be a misleading measure of central tendency if the data is

skewed.

Troe .
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QUESTION 9 [4]

The riverine rabbit is one of the most endangered
animals in Southern Africa. It is estimated that there
are less than 250 riverine rabbits left in the wild. The
mass of 60.riverine rabbits is summarized by the box
and whisker plot below:

1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
MASS (KG)

Complete the frequency table below by giving the values for 4, B, C and D.

'Mass interval | Frequency |
_ iR

12<x<1,3

13<x<1,4

14<x<15

15<x<1,6

l6<x<1,7

1,7<x<18

O O W N N o

18<x<19

19<x<20

N
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QUESTION 10 [6]

In the diagram, circle centre C touches circle centre A with C on the same vertical
line as A. Circle centre B touches circle centre A (with B on the same horizontal
as A). AC = 3 units and AB = 6 units. The equation of the circle centre A is given
by (x — 2)2 + (y + 1)? = 4. (Diagram not drawn to scale)

g

Y

PV
N,

10.1 Determine the equation of the circle centre C, if AC is parallel to
the y-axis. (3}

(z-2)"+ ('3+l;.)1 =

3

10.2 Write down the equation of circle B. (3)

(2 -3)° 4 (am"" =
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QUESTION 11

[6]

Below is the pyramid of King Khafra at Giza. It consists of a square base and four
equilateral triangles.

D 230m ¢

11.1  Show that the height of the pyramid is 162,6m. (4)
i
BD= {2.230"
h = y23n% ( TT30™ )“’— ‘
1236 (2B
=162,6m
11.2 Determine the volume of the pyramid, if
Volume = %(Area of base) X height (2)
r
=-13x 30" x 67,6
= 7BEC 1O MB
Grade 12
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QUESTION 12 [12]

12.1 Inthe figure, ST is a tangent to the circle with centre O. Points U and V lie on
the circumference of the circle. Prove the theorem that states VTS = U.

w/
v
U

S
Hint: Draw diameter TOW and join W to U. (6)
led WTV =x  agnd VTD = “
ten WTS =90° ( rool L +an)

oy S A"

(L°in Ser - O)
ano'] \Aj—?—v :\k/J\/:x— CL: ;Y\ darmg Men'D
\/(3—1_ = V‘l;\S :D (com]-,,&m&r\')urb LS)
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12.2 XY is a tangent to the circle centre O. X = 20°.

A
O
1
B
3
1
21 2
X C Y
Determine, with reasons, the size of 4. (6)
A - =
y|+ Y—,_ =40 CVQC) e -[:cun)
O =10 (et )
A= 3S° ([ ot c@_n‘lre_

=7/ Q‘L c:rwra-‘j)
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QUESTION 13 [9]

In the diagram below, ABCD is a cyclic quadrilateral. AD and BC are extended and

intersect at F.

A

Prove that:
D BA
13.1 = = 2 (4)

Tn O DCF ar\ol A BAF ;

0=8 (oxt £ enclicqond = it oppl)
E‘,: :5 Cext [ LDC“C ?uqo) - ..“_-)r opp L)
F=F ( cormron )
2o ADCF Il & RAF (L)
_DB% - %E‘ (girmi lour Ds )
DC . BA
cF AF
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13.2 It is further given that EC is a tangent to the circle and BD/ICE.

Show that == = 2. (5)
PE _ )¢ (EC1DB jw QNFB)
EF CF N
~ 7 S. £ 1UDB
ca\%>c> (:’TL c [)' (tcn \l Z_ 3 L.<L [)
ow\o\ 22 ‘:B_,__ C'ECM\ 'CLOWJ)
D, = B+
[E’t:— - Cl{:) (: ;:5[3?5 A \)
DE _ RC
EF  CF
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QUESTION 14 [11]

AABC is a right-angled triangle with B = 90°, D is a point on AC such that BD L AC
and E is a point on AB such that DE L AB. E and D are joined.

AD:DC=3:2 and AD=15cm.

N

-—

14.1 Prove that ABDA ||| ACDB.

(3)
Thn ARDA and ACDR:
A=8,-90-= (138 A)
BSA D:_') "‘ﬁOO ( Lsew s—‘rr ll\wg)
B, = C = £ (rem Lot 5)
ABDA I & COR (@ u;aﬂ u)ar &&)
77
Grade 12
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14.2 Calculate BD (Leave your answer in surd form). (3)

B _ Ap
cphp - RBP
L RDT= AD.CD

= 19.10

RN = {ISO
=SJ¢"

14.3 Calculate AE (Leave your answer in surd form). (5)
A ARD U AADE (PUF From r:jk—}— v&r—l—&x)
AE _ AD .-
D~ AR (similor D2
LAE = AD
AR
olse ARz (STE) 4+15™ CI’Q{L“@
S AR = ShS
= AE= _15

s IS
= 3s
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QUESTION 15 [10]

In the figure below, AB is a chord of a circle with centre O. AO is produced
to C such that AC L BC. OD L AB.

=N

15.1  Prove that AABC /// AAOD (3)

Th A ARC ond A AOD:

8"'- 6 =°\O° Ccswe,ﬂ)
A\:A’\ CCGM I""\C)D‘\5
@15 (rem £ £ O
AARC N Ao (LlLe)

15.2 Hence prove that 2BD?= 0A2+ OA.OC (7)
A _ OA oo
—A—% - AR C%lml lc».r QB)

L AD N s

Ae © —S_ib‘_l.a (AR "ZAD) llﬁ&—CT"OT""

C@r\—lr@ 1 cher
JL2AR T 0ALAC

Lot AC = OA+ OC

ZAD S OAC OA + OC)
= oA+ OA . OC
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