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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

18 This question paper consists of 5 questions.
2. Answer ALL the questions.
3. Number the answers correctly according to the numbering system used in the

question paper.

4. Use an approved scientific calculator (non-programmable and non-graphical),
unless stated otherwise.

5. If necessary, round off answers correct to TWO decimal places, unless stated
otherwise. '

6. Clearly show ALL calculations, diagram;s;:_géaphs, etc. that you have used in
determining your answers.

7 Answers only will NOT necessarily be awarded full marks.

8. Diagrams are NOT necessarily drawn to scale.

9. Write neatly and legibly.
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QUESTION 1

1.1 Simplify the following expressions, WITHOUT using a calculator

3
1151 16\ (3)
=)
1.1.2 (V8x — vi2x)(V8x + Vi2x) 3)
1.1.3 i e (4)
163-%
1.2
Given: m + 2 =16
m
1.2,1 Solve for m. (3)
1.2.2 Hence, solve for x; 2¥ + 2% = 16 (3)
1.3 Given that 2* = 3, determine the value of 8**! (3)
[19]
QUESTION 2
2.1  Solve for x:
2.1.1 x(3+x)=0 (2)
2.1.2 3x2+8x+2=0 (correct to TWO decimal places) 3)
2.1.3 —x%2+2x+15<0 (4)
2.14 R1-x)=x-1 (4)
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4
2.2 Solve for x and y simultancously: (5)
yl—LEZ =2(x— 1)"2 andy—x =2
2.3 F@wh:chvalue(s) of m will the *@g;mtion x? + mx + 4 = 3x have non-real
roots? (5)
2.4 A farmer wants to build a rectangular garden against an existing straight wall,
as shown in the diagram.
The farmer has 12m of mesh fencing available.
i
.
0
Y @
5
24.1 Write an equation in terms of x and y representing the total
length of fencing used.
Hence show that:
2x+y =12 (1)
242 Hence, show that the area, A, can be written as:
A =12x — 2x? ()
243 Determine the maximum possible area of the garden. 4)
[31]
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‘Write down the equations of the asymptotes of f. (2)

Write down the domain of £ (1)

Determine the coordinates of the x-intercept of f. (2)

3.4 Calculate the coordinates of the y-intercept of f. (2)
3.5 Sketch the graph of fin your ANSWER BOOK clearly indicating ALL

asymptotes and intercepts \gvl 3)

3.6 Determine the value(s) of ~\ (2)
3.7 ONE of the axes of symme an increasing function. Determine

the equation of this axis of sy: : g (3)

[15]
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QUESTION 4

The diagram below shows the graph of f(x) = —x? — x + 6. The parabola cuts the
x — axis at B and D and the y — axis at E. C is the turning point of /.

The straight-line graph g has an angle of inclination of 8 and cuts the x-axis and y-

axis at A and E respectively.

I
I
1
I
I
I
|
I
I
I
I
!
I
I
I
|
I
1
1

D
g
r
4.1 Determine the coordinates of B and D. (4)
4.2 Write down the equation of the axis of symmetry of f. 2)
4.3 Determine the range of f. (3)
44 Given that 8 = 45°. Write down the equation of g in the form 3)
gx) =mx+c

4.5 Determine the equation of 4, if 4 is the reflection of fabout the x-axis and
then translated 3 units to the right. 3)
Leave your answer in the form h(x) = a(x + p)? + ¢ |

4.6 Write down the values of x for which x - g(x) < 0 (2)
4.7 For which value(s) of k will f(x) = k have 2 distinct negative real roots? (2)

4.8 If f(p) = f(r) = 4, calculate the value of p —rif r <0 (4)
[23]
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QUESTION 5

The sketch below is the graph of f(x) = 2 - b**! + g.
The graph of f'passes through the points A(1; 20) and B(—1;y).

The line y = 2 1s an asymptote of /.

3.1

5.2

5.3

5.4

i

A(1 ;20)

0

Show that b = 3 and q = 2 (3)
Calculate the y — coordinate of the point B. 2)
Determine the average gradient of the curve between the points A and B. 2)
A new function / is obtained when f'is reflected about its asymptote.
Determine the equation of A. 2)
The function of g(x) = b* + g has the following properties:

e g>0

e 0<bh<1
Draw a neat sketch of g. Indicate clearly on your sketch the asymptote and
the y-intercept. (3)

[12]
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