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QUESTION 1

(@)  Solve for x in each of the following equations:

(1) x> +x-6=0 2)

(2 (2x+1)(x-3)(x*-5)=0, if:

(i) xeN (1)
(i) xeQ' (2)
(i) xeQand x¢Z (1)
(3) x*-3x>-2 (3)
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4 x-Vx-3=5 ()
(5) log, 2+log,(x+5) =log, 16 (3)

(b) For which value(s) of k will the equation x* —2x+2+ k =0 have equal roots?  (3)

[20]
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QUESTION 2

(@)  An arithmetic sequence has a first term of 120 and 10" term of 57.
Find the 15" term. (3)

(b) 2k+2, 5k+1 and 10k+2 are three successive terms of a geometric sequence.
Find the value(s) of k, where kis an integer. (4)
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(c) T is the n" term of a quadratic sequence. It is further given that:

T,-T,=7, T,-T,=13and T,-T,=19

(1)  Determine T,, - T,, (2)
(2)  Find T if T, =23594 (6)
[15]
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QUESTION 3
(@)  Given the function f(x) = % +2.
X_
(1)  Sketch the graph of f. (5)
» y
Id x&
\1/ |
(2)  Determine the domain of f. (1)

(3)  Determine the equation of the axis of symmetry with a positive gradient. (2)
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(b) In the sketch below, the graph of g(x) =3 is given. The graph h s the reflection of
the graph g intheline y = x.

(1) Determine the equation of h. (3)

(2) Determine, with the aid of the sketches given above, the value(s) of x for

which:
(i) 3*7>0 (1)
(ii) h(x)<0 (2)

Downloaded from eduresourceza.com [14]
IEB Copyright © 2023 PLEASE TURN OVER



Downloaded from eduresourceza.com
INTERNATIONAL SECONDARY CERTIFICATE: MATHEMATICS: PAPER | — MAY Page 8 of 24

QUESTION 4
The graphs of f(x)=2*-4 and g(x) = ax® + bx + ¢ are sketched below.
A (0 ; 2) and C are the y-intercepts of the graphs g and f respectively.

The two graphs intersect at B, which is the turning point of g and the x-intercept of both
graphs.

(@)  Determine the coordinates of B and C. 4)
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(b) Find the values of a, b and ¢, in the equation of g(x). (3)
(c) Write down the equation of h(x) if his a reflection of f in the x-axis. (2)
(d) How may the domain of g be restricted such that its inverse is a function? (1)

[10]
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QUESTION 5
(a)  If f(x)=3x%+2x , determine f'(x) from first principles. (5)
e Wi e
(b) (1) Determine 7 if y=x(x"-1) (3)
Ix
4 J—
(2)  Determine f'(x) if f(x)= XQXX—«/F (3)
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(c) A function, f, is drawn below with x-intercepts at A, B and C, and stationary points
at D and E.
101
D(-0,79; 8,21) f

-4 5 x
E(2,12; —4,06)
f
Using the graph, determine the value(s) of x for which:
(1) f(x)>0 2)
2)  f(x)<0 (2)

[15]
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QUESTION 6

Neo wishes to save R3 500 at the end of each month in an account paying 12% per annum,
compounded monthly.

(a) How much will be in the account immediately after making the 38" payment?  (3)

(b) How many months will it take for the savings to accumulate to at least
R285 843,847 4)

[7]
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QUESTION 7

Peo wants to buy a house for R1 800 000. She is able to pay a 10% deposit and will take
out a loan for the balance. This will be repaid monthly (at the end of each month) over 20
years at a rate of 8,5% per annum compounded monthly.

(a)

Calculate the amount of the loan. (2)

Calculate Peo's monthly repayments. (4)

After making her 158" payment, Peo wishes to settle the loan, as she has inherited
money from her grandmother. What is the outstanding balance of the loan at this

point?
(4)

If the outstanding balance immediately after the 157" payment was R879 972,91,
calculate what percentage of the 158" payment went towards reducing the balance
of the loan. (3)

13
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QUESTION 8

(@) A ball is dropped vertically from a height of 10 metres. After each bounce the ball
rises to three-quarters of the height of the previous bounce. Find the distance
travelled by the ball before it comes to rest. (The ball does not move sideways). (4)

(b) Determine the value of n if:

. i1 n ]
2120(3 +>'3(2)" =786 789 (6)
i=1 i

[10]
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QUESTION 9

(@)  The function A(x) = x> + px* + gx +8 has a point of inflection at (2;-16).
Determine the values of p and g respectively. (5)
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(b)  Consider the functions f(x)=x>-9x*+14x+29 and g(x)=2x*-6x-3 drawn
below (NOT TO SCALE). The graphs intersect at the points R, S and T.

v

(1)  Determine the values of the x-coordinates of the three points of intersection
of fand g. (4)
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(2)  AB s a vertical line with Aon gand Bon f.
Determine the maximum length of AB, between the points R and S. (6)

[15]
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QUESTION 10
A stall owner at a Flea Market sells two types of products, A and B.

The shaded area in the diagram shown below represents the feasible region of the
conditions under which the stall owner sells her products.

She sells x quantities of product A and y quantities of product B.

4

70 1

™

™

40 1

30 1

20 1

T(10:15)
10 1

(a) Use the information in the diagram to write down the inequalities for the constraints
shown. (5)
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(b) If the stall owner sells product A at a profit of R7 and product B at a profit of R5, what
is the maximum profit? 4)

(c) If the stall sells product A at a profit of Rk (k rands) and product B at a profit of R5,
find the possible values of k if the maximum profit occurs at point Q. (6)

[13]
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QUESTION 11

Solve simultaneously for x and y:

37 .9% :i and
3

M-

(mx+y)=16

3
If
)

5
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QUESTION 12
(a) For a particular function, f, it is given:

1+ f(n)

f(0)=2023 and f(n+1)= = fn)

where ne Z

What is the value of f(2023) ?
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(b)  Alice, Ben and Chad ran a race. They started at the same time with constant speeds.
When Alice finished, Ben had 17 metres to run, and Chad had 37 metres to run.
When Ben finished, Chad had 24 metres to run.

What was the length of the race?

Distance

[Hint: Speed = -
Time

(6)
[11]

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 ALL ANSWERS ARE MARKED.
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