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SECTION A
QUESTION 1

€)) Solve for x:

0 %xz _ _ox 3)
(i) 0,477 =5 @)

(b) Show, with reasons, that there are no real values of x for which:

log, (5x +1)—-log,(x-2)=2
(5% +1)-log (x-2) "

IEB Copyright © 2023



INTERNATIONAL SECONDARY CERTIFICATE: MATHEMATICS: PAPER | Page 3 of 20
(c) Solve simultaneously for x and y:

(x-3)(y+1)=18

X—4y =1 (6)

(d) Solve: f(x)=f'(x) where f(x)=x*+2x, giving your answer in surd form.  (4)
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(e)  Write down a possible domain of the function f(x)=9—(x +4)2 such that its
inverse will be a function. (2)

[21]
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QUESTION 2

(@)  The first term of a geometric sequence is 10 and the sum to infinity is 30.
Determine the common ratio. 3)

(b)  The sum of the 4™ and 8t terms of an arithmetic sequence is 36. The sum of the first
20 terms is 675. Find the first term and common difference. (7)

[10]
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QUESTION 3

(8 Find f'(x) from first principles if f(x):gx2 -5 (5)

(b)  The graph of f(x):% is shown below. Another function, g, a straight line, is

perpendicular to the tangent to f at the point P(-2; 6). The graph of g intersects
the x-axis at Q.

() Show that a =-12. (1)
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(i) Determine the gradient of f at the point P. 3)
(i)  Hence determine the coordinates of Q. 4)
[13]
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QUESTION 4

(@  Aninvestment of x rand increases to R3 600,77 in 5 years, where the interest rate
is 7% per annum compounded monthly. Calculate x, to the nearest rand. (4)

(b) | invest R5 750 per month, starting immediately, over a period of 8 years. The

effective rate is 10% per annum.

0] Find the nominal interest rate per annum if it is compounded monthly. (2)
(i) Calculate the balance in the account after 8 years. 4)
[10]
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QUESTION 5

(@) Sketch the graph of y = 4—% in the space below. 4)

(b)  Sketch the graph of f(x)=log,(x+4) and f*(x) onthe same axes in the space
below. (6)

[10]
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QUESTION 6

A feasible region, R, is defined by the shaded region in the diagram below. The vertices of
the region are as indicated in the diagram.

Ty
(5; 16)
(15; 12)
(0; 10)
(0; 0) (27; 0) X
(@)  Write down a set of inequalities which describes the region, R. (8)
(b) Maximise P if P =3x+5y 3)
(c) For which values of k will Q be maximised at (15; 12) if Q=kx+y ? 3)

[14]

78 marks
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SECTION B
QUESTION 7

In the diagram below, f(x)=x*-6x+11 and g(x) :%x—4. P lies on f, while Q lies on g.

PQ is perpendicular to the x-axis.

A
\ ’ f
P
g
0 .
; X
Q
/
(@) Determine the length PQ, if P is the turning point of f. 4)
(b) Find the minimum possible length of PQ. (5)

[9]
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QUESTION 8

For which value(s) of k will the equation < 4 v —6 — x have two real, unequal roots? (7)
+

[7]
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QUESTION 9

(@) The amount of rainfall, per month (n), in a particular year happens to follow a
sequence with formula:

T,=an’+bn+c 1<n<12

The rainfall for the first three months is given in the table below:

Month Jan (n=1) Feb (n=2) Mar (n = 3)
Rainfall (mm) 68 47 32
0] Determine the values of a, b and c respectively. 3)
(i) Determine the rainfall in December (n = 12). (2)
@ii)  In which month was the lowest rainfall? Show clear working. (3)
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4p-1

(b)  Solve for pif: > (2k —1)=216 (5)

[13]
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QUESTION 10

The function f(x) = §X3 +ax®+bx has a stationary point at (6, 12)

€)) Calculate a and b. (7)

(b) Determine the x-coordinates of the other stationary point and the point of inflection,
respectively.
)

[12]
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QUESTION 11
A can of Coke is modelled as the shape of a
cylinder, with radius r, height h and a volume of
340 cm? (although it is not an exact cylinder in

reality).

The cost of making the top and bottom surface of
the can is 30 cents/cm?, whilst the curved surface

o .
costs 10 cents/cm?,
N.B. Volume of a cylinder = zr*h Curved surface area = 2zrh
(@)  Obtain an expression for h, in terms of r. (2)

(b) Hence show that the outer surface area of the can is given by the formula:

A=27r2 4+ 080 (4)
r
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(©) Now write down an expression for the cost of making a can, and hence determine
the radius of the can that will lead to a minimum cost. (6)

[12]
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QUESTION 12

A loan of R800 000 is taken over a period of 10 years. Interest is charged at 10% per annum,
compounded monthly. The first payment is made one month after the granting of the loan.

(@) Calculate the monthly payment. 4)
(b)  Determine the outstanding balance after 5 years. (4)
(c) Hence find the interest paid in the 615 month. (2)

[10]
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QUESTION 13

(@) Note that the remainder when 2* is divided by 5 is 1, since % =3 rem 1.

Determine the remainder when 2%°% is divided by 5. (5)

(b) It is given that

f(x):x+x—+—+x—+ ...... and so on
2 3 4

Calculate f (%) (4)

[9]

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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