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Moderator(s) : SLK and CLM

INSTRUGTIONS

E B

Illegible work, in the opinion of the marker, will eamn zero marks.

Number your answers clearly and accurately, exactly as they appear on the question paper.
Start each question at the top of a page.

¢ Staple your foclscap answers and answer sheets (in the correct order)

+ Fill in the details requested on the front of the question paper and hand your
gquestion paper in separately,

- Employ relevant forinulae and show all working out, Answers alone may not be awarded

full marks.

{Non programmable and non graphical) Calculators may be used, unless their usage
is specifically prohibited.

Round off answers to 2 decimal places, where necessary, unless instructed otherwise,
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QUESTION 1 [ 28 marks ]

L1
LLL

1.1.2.

I.1.3.

1.2,

._'S_oive for x:
5x2—4x—-11=0

0> -202x -5 +3)

N w

E R

—7x +&_—3:0

1.3.

1.4.

1.4.1.

1.4.2.

Solve for Z: 3x% + 11xy — 4y = 0.

Solve for x and y :

3y? —x?—2xy=3
4y —x = —6

Simplify fully, without the use of a calculator :

91006
32015 4 32013

(V5% — Y250 )

Page 2 0f 11

|

[L9%

{tn

[o%)

|

(1D

(7

(7




21,
211
A=k?+6bk +b%+8

2.1.2,

2.2.

QUESTION 2 [ 11 marks ]

“Given: x?2+bx—2+k(x*+3x+2)=0

Tor the given equation, show that the dis_criminant will be

I b = 0, discuss the nature of the roots of the given equation.

For which value(s) of ¢ will the following two graphs

“‘f(x)'=";-"2x2 g

gx)=3x+c

be tangential ?
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QUESTION 3 [ 16 marks ]

Mo Ghens 3-f4 i
: For this series, .calculate :
311 Lo 3
312, S 2 (5
32, Given: —=;10;5;10;2;10;2; 10;
Forthls sequence, determine :
321 T 1
322, Su 5 (6)
3.3. Pupils are investigating the sequence
18;20:22;24; ---; 5000
to determine how many terms (of the sequence) are divisible by 3,
Two pupils make suggestions :
Pupil | : Write down the first 3 terms in the given sequence that
are divisible by 3
Pupil 2 : Find the last term in the given sequence that is divisible
by 3.
Now, use the pupils’ suggestions and determine how many terms in the
given sequence will be divisible by 3. (5)
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41

4.2.

4.2.1.

4.2.2,

6.1.

' QUESTION 4 [ 9 marks ]

By involving infinite geometric series, write 3, 75 asan

- improper fraction.

R o
 Given : Z (1-2x)*

k=3

. ‘A
Write down the first 3 terms of the give series, in terms of x .

You do NOT need to
« multiply out, or

‘the terms.

Calculate the value(s) of x for which the given series will
converge.

QUESTION 5 [ 4 marks ]

Given: -10; —6;4;20; -

.
Determine an expression folr\ general term, T, , of the given sequence.

QUESTION 6 [ 16 marks ]

Sketch a rough graph of :
g(x)=-3*"1+9

Show all relevant details on your diagram.
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6.2.

Sketched below is a rough graph of the hyperbola
L Stax
o f(x)-_ T x+b
" The equatlon of the vertical asymptote of fis x =1 and point A(2;1)
_ hes on the hyperola :
y
A A
1
i
]
I
|
]
E A
= > X
!
I
l
A G e il e e iy >
;
I
|
1
]
]
I
1
1
]
t
I
|
1
%
6.2.1. Calculate the values of ¢ and b, 3
6.2.2. Hence, show that the equation of f can be written as
( S 2
f(x) = 1 Z
6.2.3. Write down the coordinates of B, if B is the reflection of A in the
horizontal asymptote of f. 2
6.2.4.1.  State the equation of the axis of symmetry of f that has a negative
gradient. 2
6.2.4.2. Write down the coordinates of C, if C is the reflection of A in
the line stated in (6.2.4.1.). 2 4 UD
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'QUESTION 7 [ 11 marks |

5 49

7. A parabola, T, is shown below. A( S —8—) is the turning point of the parabola

- ‘and B(0;3) isa point on the parabola :

y
A

A

=> X
f
7.1 Determine the equation of f, showing that it will be
flx) =—-2x> —-5x+3 (4)
7.2. For which value(s) of &, will
2x2+5x—3=2k
have 2 distinet real roots, with both of those roots
being negative ? (4
7.3.1. Will f~1, the inverse of f, be a function ? 1
7.3.2. Give a reason for your answer to (7.3.1.), with reference to :
7321, f 1
7322, f1 1 2 (3
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" QUESTION 8 [ 10 marks ]
' USE THE. ANSWER SHEET PROVIDED

8 _ The inverse of g
C M@ = —logy x

“where @ >0, and A(0,5;0,63) are shown below :
Yy
N

> X
g—l
8.1. Calculate the value of a . (4)
8.2. Solve for x: —log,x = 0,63 (2)
8.3. On the given set of axes, sketch the graph of g . (2)
8.4. State the domain of 4, if
h(x) = g7 (x - 2) (2)
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9.1

* QUESTION 9 [ 19 marks ]

Convert a nominal interest rate of 9 % per annum compounded quarterly
toan effective gnnual interest rate, as a percentage.

92. . ':A.véhic_le. depreciates, according to the diminishing balance method,

3 - "BY two thirds of its value, in 8 years. Calculate the vehicle’s rate of
- depreciation, as a percentage.
9.3. - - 'R 300 payments are made, at the end of each month, for exactly % years,
' into an account that earns 5 % interest per annum compounded monthly.

It the amount saved is R 11 626,00, caloulate the value of £.

94. ) _A house is on the market for R 1 500 000,00. You put down a 20 % cash

' deposit and take out a 20 year loan for the balance. The banks charges

interest at a rate of 8 % per annum compounded monthly. You make your
first repayment one month after the loan is granted.

9.4.1. How much money did you loan from the bank ? 1

9.4.2. Calculate your monthly repayments, 3

9.4.3. After 15 years, how much will you still owe the bank ? 3
QUESTION 10 [ 15 marks ]

10.1. Given: f(x)=—x2+3
Determine f'(x) from first principles.

10.2, Calculate the average gradient of i(x) = —% + 1 between x = —1
and x =2,

10.3. When g(x) = 3x*+ax —5 isdivided by x + 2 the remainderis 3.
Calculate the value of a .

10.4, Given: h(x) = 12x* — 17x% + 36x — 20

10.4.1. Use the factor theorem to show that 3x — 2 is a factor of 4. 2

10.4.2, Now, determine the other factor. 2
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- QUESTION 11 [ 1 marks ]

11.1. . " Events A and B are represented in the probability Venn Diagram below :

S

0,1

11.1. . Arcevents Aand B :
11.1.1 mutually exclusive 7 Justify your answer. 2
11.1.2. independent 7 Justify your answer. 2 (4
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112, The Venn Diagram below represents the racquet sports involvement
of pupils at a school :

Squash 10

How many pupils play at least two sports ? (1)

11.3. Two identical bags, X and Y, have marbles in them.

Bag X contains 3 blue marbles and 5 red marbles.
Bag Y contains 4 blue marbles and 2 red marbles.

A bag is chosen and then a marble is chosen from that bag,

11.3.1. Represent the information as a fully labeled tree diagram.
Probabilities and outcomes should be shown appropriately.

19%]

L%

11.3.2. What is the probability that a blue marble will be chosen ? (6)
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INFORMATION SHEET

B Za

(x~a) +(yp-b) =r?
a b e

In AABC: —— = ——=—
smA sinB smC

sin(a + ﬁ) = sina.cos B+ cose.sin 8

cos{e + f§) = cos a.cos - sin ev.sin

cos’ ¢ —sin’ o
cos2a =41-2sin’ &

Zcost a—1

P(4) = i}’fﬂ

a2 =p2 +c2 —2be.cos 4

A=P(+m)  A=P(-ni) A= P(l—i)" A= P+

;
T,=a+(n-1d s,,=§[2a+(n-1)d]

7, =ar™ Y :M’; r#l Sm:—a-——-;—l<r<1

SRR 1—r
poriz@ro™
i
S th) - f(x)
"(x)= lim
/') h—0 h
) X +x, w+y
d*\/(xz_xl) +(J’2_}’1)2 M( £2 23 12 2}
y=mx+c y=y =mx-x,) m=y2~y1 m=1tanf
xz—xl

area AABC = %ab. sinC

sin(a ~ ﬁ) = sin¢.cos - cos.sin

cos(o: - ﬁ) = cose.cos 4 sina.sin f
sin 2¢ = 2sin .cos

n

I (x: - 5)2

A

ol = 1=

P(d ot B)= P(A) + P(B) — P(4 and B)

2 -3y-»)

y=a+bx b=

D (=%




ANSWER SHEET FOR QUESTION 8
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