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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions:

1.

2.

This question paper consists of FIVE questions.

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

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

Answers only will not necessarily be awarded full marks.
If necessary, round off answers to TWO decimal places, unless stated otherwise.

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

Write neatly and legibly.
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QUESTION 1

1.1 Sﬂ[vejar x

Ill_ (Zx —4)(x+1) =c,giventhatc = 0 (3)
= ™

t to TWO decimal places) 3)

(%)

4)

(4)

1.1.6 (@) x2—x—12>0; where x 4)

(b) Ifg(x) =x2—x — 12, write for which 2

g(x—2)>0. -

1.2 The sum of the two numbers is —11 and the product of t ic numbers is —570. )
Determine the value(s) of the two numbers.

1.3 Determine the nature of roots of 2x%> 4+3x —5=10 (3)

[34]
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3)
3)
3)
22 Given: x = JSO +/30++30 +
2.2.1 Write down x? in terms of x (2)
2.2.2 Hence determine the value of x 4)
2.3 Given rectangle ABCD with
e BD=VI3-1
e DC=V13+1
Determine the length of any diagonal line of rectangle ABCD (leave your answer in 3)

the simplest surd form)

[18]
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QUESTION 3
Given: f(x) = —asx
+2

. -8

3.1 Show that f(x) can be written as f(x) =—2— 3 (2)
x+

3.2 Write down the equations of the asymptotes. (2)
3.3 Calculate the x — and y — intercepts of f. (3)

3.4 Sketch the graph of f ; clearly show all the asymptotes as well as the intercepts
with the axes.. (3)

3.5 If y=x+k isaline of symmetry, determine the value of k. (2)

3.6 If B(—4;6) is reflected in the line determined in 3.5 to become B’. Determine the
coordinates of B’. :

(2)
[14]
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QUESTION 4

tercepts of f with the axes. “4)
ymptote. (1
4.3 Sketch 4 3)

44 Wri jation is the graph obtained when the graph of f is )

3)
[12]
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QUESTION 5

5.1 A parabola has the following properties:

e a<0
e f(0)=5
e f(=5)=0and f(1)=0
e f(x)isincreasing for —o0 < x < —2 and decreasing for —2 < x < o0
Draw a possible sketch graph of f showing all the given properties. (5)

5.2 The graphs of f(x) = x%+4x —5 and g(x) = —x + k are sketched below and
have the following properties.

Points A and D are the x —intercepts of f.

Point B and point C are the y —1ntercepiand turning point mf f respectively
The dotted line CM is the axis of symmetry of f.
The graphs of f and g intersect at A and B respectively.

Point E is the point of intersection of g with the axis of symmetry of f.
Points T and B are symmetrical with respect to the axis of symmetry of f.

£ 3

¥y

5.2.1 Write down the coordinates of B. (1)
5.2.2 Write down the value of k. (1)

5.2.3 Calculate the length of line AD. (3)
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2

Slﬁ« - __-Determme the equation of a straight line h which is perpendicular to g

- passing througl qpomt C. (3)
ient between points B and C. (2)

ates of T. )

2

(1
122]

TOTAL : 100
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INFORMATION SHEET: MATHEMATICS

x=_—b_in2-4ac

2a
A= P(1+ ni) A=P(1—ni) A=P1A-)" A=P1A+D"
Th=a+(n-1)d Sn=3Qa+@m—1)d)
gl s"-__a(r"-l) ;
r—1
x| (1+)" -1
o LG
i
g JEEER)— (%)
.)"'(I)*:f_l)lo h
d=J(x3 ‘x:)z +(2 "yl)2
y=nmx+c Y=Yy =m(x—x,)
(x—a) +(y-8)y =r*
In AABC:
‘a = _b = _C a2 =52 +¢2 —2bc.cos A areaAABC=lab.shC
smAd smB smC 2
sin(a+ ) =sina.cos f+cosa.sin § sm(a—B)=sma.cos f—cosa.sm
cos(a + B)=cosa.cos f—sin a.sm S cos(a — f)=cosa.cos f+sm a.sin §
cos’a-sn’a
cos2a=41-2sm’a sin 2a = 2sin a.cos &
2cos’ a—1
(5, -%)
2x, -
f=.z_{ a? = P(A):M
n n n(S)
P (4 or By=P (4) + P(B)—P (4 and B)
b=Z(I—f)(}’——y')

S >G-)
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QUESTION 1
1.1
1L1.1 | 2x—4)(x+1)=0 v Equating to 0
2x=4 or x=-1 v =2
x=2 v x=-1 3)
1412 3x2—5x—4=0
v" Correct substitution
~b++b* —4ac
X= - in correct formula
2a
_ () £(=5) —43)(4H) v Answer
A= 2(3) v’ Answer (3)
x =226 or x=—0,59 [penalise 1 mark for
wrong rounding off]
L:Ls 5
3 x =2x=18- ",45
X —2x ;
Restriction x> —2x#0 OR x# 0 4 .
v"  Restriction
Letk = x2 — 2x
k=18 -—ﬁ
k
k* =18k —45
k*—18k+45=0 v Values of k
(k—15)(k—3) =0
K= "hO ek — 3
Substitute 2x% — 2x back for k v' Equating
x% =25 =1 ENSr x> —2%= 3
x?=2x—15=0 or x*—2x—-3=0 v All factors
(x+3)x-=5)=0 or (x-3)(x+1)=0 v All x —values (5)
x==3%rw=5 orx=3 o x=-1
1.1.4 x+6—x=4
(VX + 6)2 = (x + 4)? v' Isolating the surd
x+6=x2+8x+16 and Squaring both sides
x24+8x—x+16—-6=0
%2 4 Te4+10=10 v" Standard form
x4 Z)x+5)=10
J(C = —g(or % )= _5 v Both x —values
v Conclusion (4)

Hx=-=2
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1.1.5 53x e 53x—1 =4
B - 5%*.571 =4
BPAd =51 = 4 Common factor
L{:ﬁ‘”[l . 1) 4
R s
Tal ¥
} &‘&{[—4_): A Simplification
L3
5% =4+i
S
5% —4x > Equating exponents
4
St
3x =1
1 | Answer
g “)
1.1.6 | (a) x?—x—-12>0,x<0 - Factors
x—4)x+3)>0
CVx=4 or x=-3 Critical values
+ | — | + Answer
| [
-3 4 Conclusion (4)
x<-3 orx>4
Lx < -3
b) x<-1 or x>6 v’ Answer (2)
1.2 x+y=-11 ... (1)
xy = —=570 (2) Setting up equations
From (1)
x=-11-y ... 3)

Substitute (3) into (2)
y(—11 —y) = =570
—y%2—11y+570=0
y2+11y—=570=0
(y+30)(y—19) =0
y=-30 ory=19
Substitute y into (3)

x=-11-(-30) or x=-11-(19)
or x=-11-19
x =19 or x =-—30

x=-11+30

Substitution (3) into (1)

Standard form
Factors

Both y —values

Both x —values (6)
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v Substitution
v A= 49

v Answer (3)

[341

BRI =~18 . YB3 ++19
=j(m—m)(m—m)

= 3\[83 +/83.4/19 —+/83.4/19 — 19)

=13/83-19

3

%I

3

I
)
o

LTI
B oo o
SEETEE.

Simplifying surds

| Simplification

v' Answer (3)

/80 ++/45
Ja5
JI6%5 +/9x5
J9%5
454345
=
5

35
;

3

v" Simplification of surds

v" Simplification

v' Answer 3)
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2.1.3 A2 g
22(n+2} _ 22(”—”
Y 4 o2 v Rewritting with prime
TER bases
B PP
- (;2 22 2 v" Common factor
27(2)
16
= S
4
6 v Answer
16
OR
2 = = -
_ 474" =4t 4 v Applying exponential
4n 41 law
_ 47 (4% — 471 v Common factor
4n 41
1
s
=, 4
2 v' Answer 3)
&
16
22
2.2.1
x=30+v30+30+
v
x? = 30+ 30 +V30+ v I\A/l::l\?vﬁ (2)
x2=30+x
222 | x2 = 30+«

x2—-x—-30=0
(x—6)(x+5)=0
x=6 or x=-5
Lx=6

v Standard form

v Factors

v' Answer

v Conclusion 4)
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23 BC? = BD? + CD? (P.T)
Bcz = (\/ﬁ _ 1)2 + (\/ﬁ G 1)2 v" Method
BC2=13-2V13+1+13+2V13+1
BC2 =14+ 14 ol
BC? = 28 B8G" =28
BC= V28
BC=2V7 v Knswer 3)
[18]
QUESTION 3
3.1 —-14-3
fl) = X
x+2
_—3x—6—8
x+2 v | Spliting the expression
_ 3(x+2)-8
x+2
37 8
2 x+2
ekl 8
x+2 v" Simplification (2)
-8
TR
-8
x)=——-3
f(x) "
32 | y=- v y=-3
= v x=-2 )
3.3 For x —intercept lety = 0
o -8
- v" Equating to 0
-8
—8=3x+6
x= _% v’ x —intercept
Fory ;i‘iitéfrcept letx =0
i ST
7052
y=— v’y —intercept (3)
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v

Shape

v Both asymptotes

v" Both intercepts (3)

y=x+k
—3==-2+4+k Substitution
—342=%Fk Answer (2)
1=k
3.6 B(—4;6) - B'(7;,-5) v x —value
¥y —value (2)
ffahmorephy8es.com [14]
v x=10
v (0;0)
v y = 0
v (0;0) (4)
v Answer (1)
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4-3 s .v
v Shape
v’ Asymptote
v x — and
y —intercepts (3)
f
4.4 g(x) =-2"%1+41 v' Answer (1)
4.5 —2*+1=-3 v" Equating to —3
—27% =—4
27% = 4
27% = 2% v Simplification
—x =2 _
X =—2 " Answer (3)
[12]
QUESTION 5
5.1
v" Shape
= v’ x —intercepts
: v
4 x
. -2 1 ' v’y —intercept
§ v axis of symmetry  (5)
5.2
5.2.1 |B(0;-5) V' Answer (1)
522 | k=-5 v' Answer (1)
5.2.3 | For x —intercept lety =0
x*+4x—-5=0
(x+5)(x-1)=0 v' Factors
x=-5 orx=1 v' x —values
~A(-5;0) v' Length of AD  (3)
AD=1-(-5)=6
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v x=-=-2
v' Answer (2)
OR OR
_=5+1
‘ 2
xf :—2 v o x=-2
JE2)=-9 v Answer @)
C(-2;-9)
525 | myxXmy,=-1 _
mxX—-1=-1 IR RE e
my =1 & : ¥ Gradient
Y=Y =m(x—x;) B o
y—(=9) =1(x - (-2)) ' Substitution
y+9=(1(x + 2)
y=x+2-9 :
y=x—7 v" Equation 3)
~hix)=x—7 -
526 _
Average gradient = $"h
Xy =X
1. v Substitution
0+2
_2
2
- v Answer 2)
ot mBC — 2
52.7 | T(—4;-5) v' x —value
vy —value (2)
528 |(a x=0 or x=5 v' Answer
v (2)
by x>1 v Answer (1)
[22]

TOTAL :100




