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INSTRUCTEIONS AND INFORMATION

Rcad the following instructions carefully before answering the questions.

1. This question paper consists of 9 questions.

2. Answer ALL the questions.

3. Number the answers correctly according to the numbering system used in this question paper.

4.  Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining your
answers.

5.  Answers only will NOT necessarily be awarded full marks.

6.  You may use an approved scientific calculator {(non-programmable and non-graphical), unless
stated otherwise.

7.  If necessary, round-off your answers to TWO decimal places, unless stated otherwise.
8.  Diagrams are NOT necessarily drawn to scale.
9.  An information sheet with formulae is included at the end of the question paper.

10.  Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:

1.I.1  x244x=0

1
Lil2 g q = 3x (correct to TWO decimal places)

1.1.3  3x2+5x2>2

1.14 22 42*—6=0

2
2 —_
L1 x —2x+3+x2_2x—0

116 Vx+5-x=-1

1.2 Solve for x and y simultaneously:

x+2y=>5 and 2y?> —xy —4x?> =8

1.3 For which values of k will the roots of 6x2 + 6 = 4kx be real and equal?

QUESTION 2

2.1  The first three terms of an arithmetic pattern are:

-5;2;9;..
2.1.1  Write down the next two terms of the pattern.
2.1.2  Show that the sum of the first n ferms of the pattern is given by:
1
Sp = 5[’1(711 - 17)
2.2 The first four terms of a quadratic pattern are:
X 3x=5:%0—3 : 3xt 1
221 Determine the value of x.

2.2.2  Ifthe pattern continucs indefinitely, prove that all the terms of the pattern are
positive.
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2.3 Consider the geometric series:

1 3 9
-Z-(p—3)+z(p—3)2+§(p—~3)3+---;f0r 13

2.3.1 Determine the values of p for which the series converges. (4)

2.3.2  If the sum to infinity of the series is 1, determine the value of p. (3)

[20]

QUESTION 3
3.1 If
i
2(3%1) = 59 046, determine the value of n.
k=2 (5)

3.2 Anecquilateral triangle RST with sidcs of length 12p units 1s drawn. A second triangle is
drawn by joining the midpoints of the sides of the first triangle RST. Each triangle
thereafter is drawn by joining the midpoints of the sides of the previous triangle as shown
on the sketch, and this continues indefinitely.

T
R S
3.2.1  Write down, in terms of p, the length of each side of the second triangle. (1)
3.2.2  Calculate, in terms of p, the perpendicular height of ARST. (2)

3.2.3  Show that the sum of the areas of all the triangles formed will not exceed 48v/3p?. (5)
[13]
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QUESTION 4

The graphs of f(x) = ax? + bx + ? and g(x) = x? + 2x are sketched below.

A and B are the x-intercepts of graph f. D(p ; 8) is the turning point of graph f. C is the

x-intercept of graph g. Graph g passes through the origin. E is the turning point of graph g.

4.1

4.2

4.3

4.4

4.5

Write down the coordinates of point F. (1)
Determine the coordinates of C. (2)

The turning points of graphs f and g lie on the same vertical line DE.

Determine:

431  Thevalucofp (D
4.3.2  The length of DE (2)
— . K. _

Show that a = ~g and b=-1. (4)

Determine the cquation of a straight line joining the points of intersection of graphs f
and g. (Round-off your answers to 2 decimal places.) (5)
[15]
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QUESTION §

The graph of f(x) = log, x is sketched below. Q(% ; 2) is a point on the graph of f. P is the point
of intersection of graph f and the x-axis.

&

» X

5.1 Determine:
5.1.1  The value of a
5.1.2  The inverse of graph f and write your answer in the form y = -

8.2 Sketch the graph of f~! showing intercept(s) with axes and at least one other point on the
graph.

5.3  Determine the values of x for which f(x) > —5.
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QUESTION 6

The sketch below shows the graphs of f(x) = ﬁ + qand g(x) = —x+k.

The graph f(x) cuts the x-axis at A(—8 ; 0) and cuts the y-axis at B. The asymptotes of graph f
intersect at point D(—4 ; —1). Graph g passes through point D, meets graph f at points C and E,
and then cuts the y-axis at point F, as shown on the sketch.

¥

[t B et - -

X
6.1 Determine:
6.1.1  The value of £. (2)
6.1.2  The values of a,p and q. (4)
6.2  Determine the values of x for which f(x) = g(x). (5)

6.3 A graphrepresented by h(x) = x + t is drawn on the same set of axes as f and g.

For which values of t will graph h be a tangent to graph f7 (6)
[17]
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QUESTION 7

7.1 Given: f(x) = %
Determine f/(x) from first principles.
7.2 Delermine:
7.2.1 3/ _3
D yE- =& Z
X \/x
722 dy
— if - 1
o LY Ty=x
7.3 The gradient of the tangent to the function represented by f(x) = ax?® + bx? at the point
(1;5)is 12.
7.3.1 Show thata=2and b=3.
7.3.2  Calculate the coordinates of the points on the curve where the tangent to the curve
is parallel to the x-axis.
QUESTION 8
8.1 The following information is given relating to a cubic graph f:
e f(0)=0 f3)=0
¢ f/(3)=0 fly=o0
o fl@=0 7y <0 for x> 2
8.1.1  Explain the meaning of f//(x) < 0 forx > 2.
8.1.2  Draw a neat sketch of graph f showing all relevant points.
8.1.3  Determine the values of x for which f/(x). f(x) < 0.
8.2 Itis further given that graph f passes through point W(5; —40).

Determine the equation of graph f and leave your answer in the form
f(x) = px® + gx* + rx where p, g and r are constant values.

'“’e@j ° GAUTENG PROVINCE
i’\a - ‘f'j "

(5)

4

3)

(5)

(3)
22]

(2)
4)
(3)

4)
[13]



QUESTION 9

An industrial chemical is stored in rectangular containers with a square base of x centimetres. The
height of each container is h centimetres as shown on the figure below.

The volume of each container is 2 160 000 cm?3.

X

9.1 Determine the height of the container in terms of x. (2)

9.2 For safety reasons during the transportation of the containers, a triple layer of material is
needed at the base of the container.
(Ignore the thickness of the material.)

Show that the total surface area of the material used for the container is given by:
8 640 000

Ax) = 4x? + ———
() : 3)
9.3 Determine the dimensions of the container that will ensure that the minimum amount of
material is used when making the containers. (5)
[10]

TOTAL: 150
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INFORMATION SHEET
- —bivhz —4ac
) 2a
A=P(l+ni) A= P(1—ni) A=P(1-1)"

T =a+(n-1)d

S, = %[261 +(n—1)d]

" r._l
F=M Al
f i
P g IR0
h—0 h
X +Xx 4
d=(x, =) +(, - )? i| L AT
2 : ;
=i}
y=mx+c Y=y =mlx—%) m:b
xl—xl

(x—a) +(y-b) =7’

a b e
sinA sinB sinC
a? =2 +¢% “2be.cos 4

In AABC:

area AABC = %ab.sin &

sin(a + ) = sina.cos B + cosa.sin
cos(a + fB) = cosa.cos f —sina.sin

cos’ @ —sin’
cos2a =41-2sin’ &

2cos” o —1
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A= P(+i)"

m=tan@

sin( — #) = sina.cos § — cosar.sin #
cos(a — 3) = cosa.cos B +sina.sin

sin 2¢ = 2s8in a.cos a

P(A or B) = P(A) + P(B) — P(A and B)

b=

D -xNy-p)

> fe=af
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