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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

This question paper consists of 6 Questions.

Answer ALL the questions.

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

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

Answers only will NOT necessarily be awarded full marks.

An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise. |

If necessary, answers should be rounded off to Wﬁ‘.ﬁ;&fa{cimal"pﬁaces, unless stated
otherwise.

Diagrams are NOT necessarily drawn to scale.

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 if:
thaiat  Diue

1.14

1.2 Given : f{
1.-2.1,/ - e correct to TWO decimal places)
1.2.2 Hence or, otherwise, calculate the value of ¢ for which
5x% + 6x —d = 0 has equal roots.
1.3 Solve for x and y simultaneously:
y+x=2and x2+3xy+8=0
QUESTION 2
2.1  Simplify WITHOUT using a calculator:
394 gm+4 _ g 3m+l
7.3m+2
B9 on+2 gn+i
—
213
\’x+m.Jx— 2x—1
2.2 Calculate the sum of the digits of 22021 x 52024
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QUESTION 3

ACDF is a rectangle with an area of (x? 4+ 2x — 8) cm?. Bisapointon AC and E isa

pointon FD such that ABEF is a square with sides of length (x — 2) cm each.

(x—2)

Calculate the length of ED.

QUESTION 4

T 8
Given: f(x) = —— +3

= :

4.1 Write down the equations of the asymptotes of f.

4.2 Calculate the x- and y- intercepts of f.

4.3 Sketch the graph of £’ Show clearly the intercepts with the axes and the
asymptotes.

44 If y = x + k is an equation of the line of symmetry of f, calculate the
value of &

4.5 The graph of £ is reflected about the x-axis to obtain the graph of g.

Write down the equation of g.

4.6 Write down the domain of f.
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QUESTION 5

an:r 1 { 3 =a.2*"' + q. The line y = —6 is an asymptote to the graph of #.

(1
of a. [ “)
5.3 Calculate the average gradient between the x-intercept and the y-intercept (5)
of h.
5.4 Determine the equation of g if g(x) = h(x — 2) in the form (2)
gix)=a.21+gq
5:5 Write down the range of 4. 2)
[14]
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QUESTION 6

The diagram below shows the graphs of f(x) = —x? —x + 6 and g(x) = mx + c.

A(—2;4) is the point of intersection of the graphs.

6.1
6.2
6.3
6.4
6.5
6.6

6.7

6.8

x
/ ‘
Determine the coordinates of B and C. 4)
Write down the equation of the axis of symmetry of f. (2)
Determine the range of f (3)
Write down the equation of g in the form g(x) = mx + c. (3)
Calculate the average gradient between point A and D (1)

Determine the equation of 4, if 4 is the reflection of f about the x-axis

and then translated 3 units to the right. Leave your answer in the form

f)=a(x+p)’+q 3)
Write down the values of x for which:
671 Flx)<o0 2)
6.72  f(x) = gXx) (2)
If f(x) = k, write down the value(s) of k& for which the equation has equal roots. (2)
[22]
TOTAL : 100
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QUESTION 1
LI [x24+x—-12=0 v'Factors

(x+4)(x-3)=0 vx = —4

x=—4 or r=3 vx=3 (3)
LI2 | Vx=1+3=x—4

Ve—1=x—7 vIsolating the V' sign

v'Squaring both sides
(1) = -7 g b
S
rRESLLs el v'Standard form
x?—15x+50=10
v

(x—10)(x=5) =0 Factors

x =10 or x=2>5 vx=1 or x=5

wx =10 vx =10 (6)
1.13. | x® > 3(x + 6)

¥2 o By 1 Bes () v'Standard form

(x—6)(x+3)>0

x=6 or x=-3 (eritical values) v critical values

| |
-3 6

x<—3 or x>6

vx < —3or x € (—o0; —3)
v x>6o0rx € (6;0) (4)

23x+1 + 23x = 12
2%% 24 2% =12
2¥(2+1) = 12
3% =

23x — 22

~3x =2

2
x==
3

,/231’. 2

v'common factors

v'Equating exponents

v Answer 4)
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I.2:1.

0=5x*+6x—-17

b A v'Formula
c vSubstitution
v0,73
v—1,93 (4)
1.2
A= b? — 4ac
0=(6)%—-4(5)(-d
W G4 v Substitution
36 +20d=0
S v36+20d =0
=3 v' Answer (3)
13. |y+x=2..(1)
x?+3xy+8=0...2)
From (1):y =2 —x...(3) v'Equation (3)
Sub (3)into (2): x* +3x(2—x)+8=0 v'Substitution
x?+6x—3x2+8=0
v
o2 6F ¥ B=10 Standard form
x2—-3x—4=0
v'Fact
x=Hx+1)=0 actors
x =4 or x=—1 v'Both values of x
y==2 o y=3 v'Both values of y (6)
OR
OR
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Ilj x=2-y...03)
3)into 2): 2 ~y)* +3y(2~y) +8=10

Copyright reserved

v'Equation (3)

v'Substitution

v'Standard form
v'Factors
v'Both values of y

v'Both values of x

(6)

[30]
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QUESTION 2
2.1.1 | 3mtE g 3m+l
V) BrT2 v'Common factor
INTq&T-63YL
== —E;EEEEE;—' '/34__ 6.31
_ 3™m63 v Simplification
3M 63
=1 v Answer (4)
OR OR
3m+4__6-3m+1
73w v'Common factor
. 3m+1(33_6.)
T 3m+1(7.31) v33—6.
- 3::-21 v'Simplification
3 21
=1 v Answer (4)

2,12 | 2N gpd

2n+2 4n+1
Bn-l
214042

gng-1

gh.2258
- gn2-3
= 27
=128

v'Writing prime bases

v’ Applying exp law

v Answer 3)

OR

v'Writing as separate bases

v Applying exp law

v Answer (3)
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\/x+2x —1.Vx—v2x—1
(zc V2R D) (x - VI =)

2.2,

22021 ¥ 52024

= 22021 y 52021 4 53
= 128 % 10241
=125000..0

~ Sum of digits will be

=8

=1+4+24+5+0+0+0+-

/102021

Copyright reserved
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v Answer (4)
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QUESTION 3

AC(x—2)=x*+2x—8
AC(x=2) = (x +4)(x - 2)
AC = (x + 4)em
~FD=((x+4)cm

¥'Statement

¥'Factors

vAC = (x+4)cm

~ED=(x+4)—(x—2) v"Method
ED = 6cm v’ Answer (5)
[5]

QUESTION 4
4.1. x =2 /x =7
4.2. |y —intercept

y==—+3

vy =—-10R (0;-1)
=-1

X — intercept
8
0= e +:3
—3(x-2)=8
—-3x+6=8
=2

X ==
3

4.3.

v Asymptotes

¥'Intercept with axes

v'Shape

3
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44. |3=2+k v'Substitution
k=1 v Answer (2)
OR OR
y=(-2)+3 vy=x+1
y=x+1 v Answer (2)
sk =
45 | g ==-3 v'v Answer (2)
x-2
4.6. | xeR,x# 2 v'v Answer (2)
[14]
QUESTION 5
5.1, |g==6 v Answer (1)
S S, o-1a e v'Substitution of x
>L €
S v'Substitution of y
N
v'Simplification
v Answer 4)
5.3. | x-intercept: 21 = 2 v2¥ 1 =2
X =2 x=2
y-intercept: 3.271 — 6 = —4;
w (0; -4 v'Sub into the gradient
? 2
- fi 1
Average gradient = Y2~ ormue
Xa ¥ v Answer (5)
0447
" 20
=2 0R 2%
4 4
54. | g(x)=32"3-6 v'v' Answer (2)
55. |y>—-6 v'v' Answer (2)
[14]
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QUESTION 6
6.I. |0=—-x*—x+6
4 ille=0 vy =0
(x+3)(x-2)=0 v'Factors
x'=£3 or x=2 vB(-3;0)
~ B(=3;0) and C(2;0) v C(2;0) 4)
6.2. =B
== 2a
_ -1
T 2(-1) ¥'Substitution
s 0 v’ Answer 2)
2
OR
v'Substitution
v Answer 2)
v'Substitution
v'y-value of T.P
v Answer (3)
v'Coordinates of D
v'Gradient
= v’ Answer (3)
~gx)=x+6
6.5. | Average gradient = gradient of g
=1 v Answer (1)
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6.6.

fE ==+ +7

25

RERF=® +-—3)2 - =

s (-9 -2

IOERICE R
A~

25 :
L 3)
OR

vix—3)2+(x—-3)—6

m=2)

-z 3)
T 0 x>2 vx < -3
% . Vx>2 (2)
x € (—o0; —=3) or ;cg (2; )
6.72. |-3<x<0 v'v' Answer (2)
OR
x € [—3;0]
68. | k= % vk = % ()
OR OR
—x2-x+6=k
—x2—-x+6—k=0
For equal roots: A= 0
A= b% — 4ac
0= (-1)% —4(-1)(6 — k)
14+24—-4k=0
4k = 25
k=2 k=2 )
[22]
TOTAL:100
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