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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

This question paper consists of 9 questions.
Answer ALL the questions.

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

Cleatly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answets.

Answers only will not necessarily be awarded full marks.

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

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

Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
1.1.1 x(2x-1)=0
1.1.2 5(x+8)<0
1.2 Solve for x and y simultaneously:

x-2y=-3 and xy=20

1.3 Calculate the sum of the digits of 22%x 52°0°,

QUESTION 2

Given the quadratic sequence : 5 ;12;21 ;32;. ..

th

2.1 Determine a formula for the n term of the sequence.

2.2 Between which two consecutive terms in the sequence is the first difference equal to
2457

2.3 Which term in the quadratic sequence has a value of 1082372

QUESTION 3

() 3.1 Consider the following pattern:
| 1+2+43 =6

4+5+6 =15
7+8+9 =24

10+11+12 =33

Calculate the sum of the terms in the 2010" row.

3.2 Given: 16-+3+8+3+4+3+2+ ....
3.2.1 Determine the sum of the first 40 terms of the series, to the nearest
integer.
322 Write the series: 16+ 8 +4 +2+ ... in the form iT,( ,

ke=...

where Ty = ar*™ and a and 7 are rational numbers.
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QUESTION 4

Given the graphs of f(x) = 1 forx <0and g(x)=-v—x for x<0.
X

N

y

VVX

4.1 Prove that the graphs of fand g intersect at the point (-1 ; —1).
4.2 Determine the equation of g™ in the formy = ... .
QUESTION §

The graph of f(x)=a", where a> 0 and a # 1, passes through the point (3; 2757]

5.1

5.2

5.3

5.4

5.5

Determine the value of a.

Write down the equation of #'in the formy = ... .
Determine the value(s) of x for which £~ (x)= 1.
If h(x) = f(x—35), write down the domain of /.

Determine the equation of ¢ if #(x) = £~ (—x).
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[} Aisthe turning point of the graph of p. The graphs of p and g intersect at D and E.
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QUESTION 6

Common Test June 2015

The graph of f(x) = a(x+ p)* +¢ has its turning point at (=3 ; —5) and passes through the

point (0 ; 4). g(x)=2x+c is a tangent to the graph of /.

6.1 Determine the equation of £ in the form y = a(x+ p)’ +g.
6.2 Calculate the value of c.
QUESTION 7

The sketch below represents the graphs of p(x) =—x> +bx+c¢ and g(x)=x +#£.
The point S(2 ; 4) lies on the axis of symmetry of the graph p and on the line g.

The y—intercepts of p and g are C and B respectively.

H

y

- ] - - -y - — - - - - - - . ) - - -
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7.1 Show that k=2, b=4 and c = 12.
7.2 Determine the coordinates of A, the turning point of p.
7.3 Calculate the length of BC.
7.4 Determine the coordinates of D, the point of intersection of p and g.

(4)

(5)
191

(6)
(3)
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[15]
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QUESTION 8
8.1 Determine the derivative of £(x)=2x* —3x from first principles. (5)
8.2 Determine, using the rules for differentiation, the following:
8.2.1 AT o R 3)
dx 2 ‘
x> —5x+4
8.2.2 D |—— 4)
x
8.3 Given: g(x)=x" +4x” +8x ( ;
8.3.1 Determine g'(-2). 3)
8.3.2 Determine the equation of the tangent to g at x = -2 in the form
y=mx+c. | 4)
8.3.3 Calculate the coordinates of the point of inflection of g (2)
8.3.4 Show that g is increasing for all real value(s) of x. 3)
[24]
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QUESTION 9
9.1 The diagram below shows the graph of f”(x), the derivative of

Common Test June 2015

f(x) =ax® +bx* +cx+d. The graph of f'(x)intersects the x—axis at 1 and 5.
A(4 ; -9) is a point on the graph of f'(x).
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P

y=J'(x)

w

A(4;-9)

Write down the gradient of the tangent to / at x = 4.
Determine the x—coordinates of the turning points of f.

For which value(s) of x is f'strictly decreasing?
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9.2
- h
x
x .
A solid square right prism is made of 8 m® melted metal. The length of the sides of
the base are x metres and the height is 2 metres. The block will be coated with one
layer of paint.
— , 32
9.2.1 Show that the surface area of the block is given by A = 2x° +— 4)
X
9.2.2 Calculate the dimensions of the block that will ensure that a minimum
quantity of paint will be used. ‘ (6)
9.3 A water tank in the shape of a right circular cone has a height of # cm. The top rim of
the tank is a circle with radius of » cm. The ratio of the height to the radius is 5:2.
Water is being pumped into the tank at a constant rate. Determine the rate of change
of the volume of water flowing into the tank when the depth is 5 cm. (6)
-
|
|
| .
| Surface Area of Cone
| =7zt +xrs
| 1
| “Volume of Cone = — 7 r*h
| 3
I
I
[21]
TOTAL 125
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INFORMATION SHEET: MATHEMATICS

INLIGTINGSBLAD: WISKUNDE

o —b+b% —4ac

sin(e + ) = sin at.cos 3 + cos a.sin f3

cos(a + ,8) = ¢0s a.cos ff —sina.sin f
cos® a ~sin’ &

cos2a ={1-2sin’* &

2costa—1

®]
Il

n(A)

P

V=a-+bx
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2a
A= P(l1+ ni) A= P(1—ni) A=P(1-7)" A= P(+10)"
T =a+(n-1)d Sn=—;—(2a+(n—1)d)
T, =ar"' S :M ; r#1 Sw=—a——;—-1<r<1
S | 1—7
F=xl1+z‘)”—1| po M=+
i i
) _
e i LS
h—0 h
2 2 X+ X +
d =, ~%)2 + (-7, M| 2R A
2 2
y=mx+c Y=y =m(x—Xx;) ;nzu m=tan@
Yy X
(x—a) +(y-b) =#*
In AABC: 'a = _b = .c a2=b2+02—2bc.cosA areaAABC:lab.sinC
sin4 sinB sinC 2

sin(cr — ) = sina.cos f — cos a.sin 3

cos(a - ,8) = cos a.cos f +sina.sin S
sin 2 = 2sin ar.cos &

n

2
(xi _f)
0..2 — =1

n

P(A or B)=P(A)+P(B) - P(A and B)

o 2= FN=7)
2 (=%
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