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SECTION A
QUESTION 1

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

1
1 Zx?-3x=0
(1) 7

(2) 4.3 -3'=9

(3) 2log3+log2x —log(3x—-1) =1
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(b) Iflog3=p and log7 =q, calculate, in terms of p and q, the value of

2
log4 = 5
94 (9)

] . 2x+1-18x—2
() Simplify: =57 (4)

[21]
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QUESTION 2
(@)  The first term of an arithmetic sequence is 6 and the fifth term is 18.

(1)  Determine the common difference of the sequence. (2)

(2)  Calculate the sum of the first 20 terms of the sequence. (2)
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(b)  In a geometric series, the second term is 12 and the fifth term is 1,5.

(1)  Find the first term and the common ratio of the series. (6)
(2)  Calculate the sum to infinity of the series. (2)
[12]
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QUESTION 3

(@)  Using first principles find f'(x) if f(x):%x2+x. (5)
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(b)  Determine j—i if y=2x° _A e (5)

X3

(c) If f is a linear function with f(3) =10 and f (4) = 2, determine the gradient of f.
(3)

[13]
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QUESTION 4

Sketched is the graph of y =f(x).

4k
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On the sets of axes provided below, draw a sketch of the following graphs:

@ y=-f(x)
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(b) y=f(-x) (2)
T
[ )
(c) y=Ffx) (2)
¢ Yy
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d y=f(x-1 (2)
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QUESTION 5

A motorcycle costing R350 000 now, rises with inflation at 6,9% per annum. The interest on
investments is 8% p.a. effective.

(@)  Calculate the cost of the motorcycle in 5 years' time. (3)

(b)  Calculate the nominal interest rate with monthly compounding. (2)

(c) How much must | invest on a monthly basis, starting immediately and finishing in
5 years' time, if | have to be able to purchase the motorcycle? (5)

[10]
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QUESTION 6

A food stand sells x hot-dogs and y burgers per day subject to the following constraints:

e The number of hot-dogs must be at least 15.

e The number of burgers must be at most in the ratio of 2:3 to the number of hot-dogs.

e 5<y<15.
1
. <-—x+30.
y 2

e 2y +x2>30.

[<https://lwww.dreamstime.coml/illustration/hot-dog-stand.html>]

(@) Represent the constraints graphically and shade the feasible region on the axes
below. (8)

3BTY
30t
251
204
151

10t
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(b)  The profit on a hot-dog is R15 and on a burger is R60.

(1)  Determine how many hot-dogs and burgers must be sold per day to obtain a

maximum profit. (5)
(2)  Hence, calculate the maximum profit. (2)
[15]

79 marks
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SECTION B
QUESTION 7
A loan is to be repaid over 10 years by means of equal monthly instalments starting after

one month. After 3 years, the outstanding balance is R289 985,16. Interest is calculated at
14% per annum compounded monthly. Determine:

(@)  The monthly payment (5)
(b)  The original loan (5)
[10]
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QUESTION 8

(@)  The first 4 terms of a quadratic sequence are: —26; p; p*; 34 ....

Determine the value(s) of p. (5)
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(b)  Determine the greatest value for m for which 22—15(5)kl <6. (6)

k=1

[11]
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QUESTION 9

In the diagram below, the graphs of f(x) =+ax —1 and g(x) =b.2* +c are given.
The graphs of f and g intersect at the point A(2;1).

ayY

(@) Determine the value(s) of x, represented on this sketch, for which f(x)>g(x). (1)
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(b)  Determine the values of a, b and c in the functions given. (6)

(c)  Assuming that the equation of g is g(x) = —%.2* + 3.

Determine the g*(x), the inverse of g(x). 4)

[11]
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QUESTION 10

(a)  Find the value of x for which the tangent to the curve y = —x* +3x is parallel to the
tangent of the curve y = 2x* —3x. 4)
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(b)  The functiony = px® +gx? +9x +1, has a local maximum at the point (1; 5).
Determine the coordinates of the local minimum point. (8)
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(c)  Two circles are cut out of a rectangular cardboard of 2 metres long and 4x metres
wide.

The radius of the larger circle is half the width of the cardboard, and the smaller

circle has a radius that is % the radius of the bigger circle.

4x
v L i
) 2 metres g
(1)  Show that the area of the shaded region is A(x) =8x —SZT”XZ. (3)
(2)  Determine the value of x that maximises the shaded region. (3)

[18]
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QUESTION 11
Given the equation x*+2x = k(x2 —2X+ 2) +2, where k is constant such that k =1.

Determine the range of values of k such that the equation has distinct real roots. (8)

(8]
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QUESTION 12
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(@) Here is an operation and symbol you may not have seen before. It is called the
product operator [].

expression

end\I /
3
11 f9
i=

start )

The product operator is represented by the [ (product) symbol and is used to

represent the operation of multiplying a sequence of expressions together. For

example, the statement below represents the product of a sequence of three
numbers.

f[(i +D)=1+D(2+DH(3+D

e
=24

Now using the Product Operator evaluate the following:

1

(6)
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(b)  Astudent chooses four numbers. When each number is added to the mean (average)
of the other three numbers, the following sums are obtained: 25; 37; 43 and 51.

Determine the mean of the four numbers the student chose. (7)

[13]

71 marks

Total: 150 marks
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ADDITIONAL SPACE (ALL QUESTIONS)

REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU HAVE USED THE
ADDITIONAL SPACE TO ENSURE ALL ANSWERS ARE MARKED.
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