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INSTRUCTIONS AND INFORMATION:

Read the followifg instructions carefully before answering the questions.
1. This question paper consists of 9 questions.

00Q]
2. Answer At#%uestions.

3. Clearly show ALL calculations, diagrams, graphs, etc, that you have used in
determining your answers.
4. Answers only will NOT necessarily be awarded full marks.

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

6. You may use an approved scientific calculator (no programmable and no graphical).
7. Diagrams not necessarily drawn to scale.

8. An information sheet with formulae is included at the end of the question paper.

i

A00]
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QUESTION 1

11 Solve
143000 - 3)(5x + 2) = 0 2)
1.12 3x*-10x-1 = 0 (Correct to two decimal places) (3)
.13 x(x-4) > 21 (5)
114 23+ 2 =72 )

1.2, Solve for x and y simultaneously.

x+2y=2
x*+8y =8 (6)
1.21 , i T A (3)
Given: 2°"1+2%=3"*2_¥, where x and y are integers.
Determine the value of x and y.
122 (5)

‘J.\'—2+3=%
>l

1.3 Given:
_ 4+, /16 -4p
xX= —
1.3.1 If p = 4, determine the nature of the roots. (1)
1.3.2  Determine the value(s) of p for which the roots are non-real. (2)
1.4 The equations x* +rx+m=0 and x* +mx+r=0 have real and roots. (6)
Solve for the values of rand m if > 0 and m > 0.
[371
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QUESTION 2

The sequence: —67 ; x ; y ; —28 ; —19 ; ... hasa quadratic pattern.

2.1 Dete the value of xand y (6)
2.2 Find pression for the nth term (4)
2.3 Prove that the sequence of numbers will never contain a positive term. (3)
[13]
QUESTION 3

31 The fourth term of a geometric progression is 24 and the ninth term is 768.  (5)
Determine the first three terms of the Progression.

3.2
IfS, = 2m”> + 3n then
3.2.1 Cal Y g )
o alculate 7,
3.22 Find 7, inits simplest form. (4)
33 Calculate the value c:f'i ('Zn — 1). (3)
: 4 ; 0
Sk In a converging geometric series S, = 4? and 7, = %: calculate the @)
possible value(s) the first term of the series.
3.5  Given the following geometric sequence:
24
— +12+6x + 32+ ...
X
3.5.1 Calculate the sum to infinity of the series (4)
3.5.2 Write down the values of x for which this sequence converges. (2)
[24]
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QUESTION 4

The grap f(x) and g(x) are shown in the diagram below.

/

The turning point of f(x) is A (2;9) and the graphs f and g intersects at B (3; 8). C is a point
on g(x) and is on the axis of symmetry of f.

Show that the function f can be defined by the equation:

f(x) = —x*4+4x+5

Write down the equation of the axis of symmetry of f.

The graph g(x), has the equation y = a*. Determine the value of a .

If it is given that (—1; 0) is one root of f, write down the coordinates of the other root.

For which value(s) of x will f(x) < 0?
Determine the length of AC.
Discuss the nature of the roots of h(x) if, h(x) = f 9.
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QUESTION 5

In the diagram below are the sketches of: f(x) = —2x + 2 and g(x) = — q

x4p

The graph cuts the y-axis at (0 ; 4).

5.1 Calculate the values of p and g (3)

5.2 Showthata = -2 (2)

5.3 Determine the coordinates of point A the x — intercept of g(x) (2)

5.4 The value of g is increased by 1 unit. What effect will it have on the graph of g? (1)

5.5 Write the equations of the asymptotes. (2)
[10]

QUESTION 6

1 X
Given: p(x) = (Z)
6.1 Write down the equation of p~! in the form y = --- (2)
6.2

Sketch the graphs of p and p~! on the given system of axes on the diagram sheet. ®)

Show clearly all the intercepts with the axes as well as the line of symmetry.

6 Determine the value(s) of x for which p~*(x) > 1 @)
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6.4 Write down the equation of the graph of h(x), if h(x) is formed by shifting the graph
of p(x) 2 units to the right and then 3 units up.

()
[11]
QUESTIO
td Determine f'(x) from first principles if f(x)=5-2x" . (5)
7.2 Determine d—‘ if:
dx
121 y—Txt 4 i;; (3)
722 xy=5 (2)
1.2:3 e I — Tow — S
! ' (4)
[14]
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QUESTION 8
Given that = x* — 6x% + 9x — 4 with x-intercepts at A (1 ; 0) and B, y-intercept at C(0 ; -4).
AandD turning points of f.
X
f(x)
A (1;0) B
C(0;-4) D
8.1 Calculate the coordinates of B. 4)
8.2 Calculate the coordinates of the turning point D. (5)
8.3 Calculate the x-coordinate of the point of inflection of f. (2)
8.4 Write down the values of k for which f(x) = k will have only ONE root. (2)
8.5 Determine the values of x where f'(x) > 0 (3)
8.6 Determine the gradient of the line DC. (nH
[17)
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QUESTION 9

Two cyclists start to cycle at the same time. One starts at point B and is heading due north to
poml A, whilst the other starts at poml D and is headmg due west to point B. The cychsl

Fa
= -
B C D
9.1  Determine the distance between F and C in terms of ¢. (4)
9.2 After how long will the two cyclists be closest to each other? (4)
9.3 What will the distance between the cyclists be at the time determined in (2)
QUESTION 9.27?
[10]
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QUESTION 1
111 | 5=3- 2 v'v'each root
’ 5
ﬁnn (2)
1.1.2 | 3x2- l@l =0
g -b+vb2-4ac
2a
_ ~(=10)+ Jy(-10)2-4(3)(-1) v'subst
2(3)
104112 v'veach root
3 33 ¢ 0.1 (-1, if incorrect rounding)
x=343 ofx=-0,
)
1.1.3 ¥ -4x>21 v'std form
x ‘4_}")(‘ 2132) 0 " v factors
(x=7)x+3)2 s
x<-3andx>7,xeR ¥ ixitical. pis
v'v'conclusion (5)
1.1.4 vt 7 oml
2.3+ = 72(x 2) -
223+ =%
43*+3*=15 vsimplify
3 (4+1)= 15 vfactorisation
=3 v'simplify
x=1 vx=1
(4)
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1.2
x+29=2.(l)  XP+8=8....... (2)
x=-2y42...3) vsubstitution
Subst 3 in 2. (~2y+2)(-2y+2)+8=8
4y -8y+4+8-8=0
47 -4=0 v'std form
F-1 v factorisation
| J— 3y — I
("'_ Do +_l) 0 v'y-value
y=lory=-1
Substy=11n3 Substy=~11in3
x==2(1)+2 x==2(-1)+2
x=0 y=4 v'v'x —values.
Solution (0; 1) (4;-1)
(6)
121
2 42" =32 -3
21(2| +])=3_\'(32 _l) ‘/factorise
2°(3)=3"(8)
2.3
8 3
T
Sl
2 3 v'simplify equated
520 = bases
~x-3=0 and y-1=0
~x=3 and y=l vanswers
OR OR
znl & 21 = 3)-»2 _3,\-
2x(2I +l)=3_l.'(32_l) rise
2°(3)=3"(®)
X[\ — AV (3 simplified equated
2@)=3) bases
~x=3 and y=1 vanswers 3)
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122

8 e, 2 WO

x=-2

Let £ =
k+3=

kK> +3k-10=0

(k+5)k-2)=0

k=-Sor k=2

Jx—Z #-5 or J.\'—Z =2
(Vx-2) =(2)

Lx=6

OR

o P

-2
(Vx=2)(Vx-2)+3Jx-2=10
x-243x-2=10
Wx-2=12-x

(3\113)2 =(12-x)°

Ox-18=144-24x+x*

X =33x+162=0
(x=6)(x-27)=0

x=6o0r x#27

e A T

v
v

standard form
factors
both answers for k

selection

answgr

simplified both sid
squaring both side:

standard form

factors

%lection

®)

=

Downloadelffdth'®duresourceza.com




Downloaded frdap\@ttnafefeiphysriutespurceza.com

v'equal & rational

(1)

131 A=16-4p= 16-4(4)=0
- Roots equal rational
=
vA<0 ()
132 | A= < () non-real o
<-16
>4
14

X4+rx+m=0 and x*+mx+r=0
X +rx+m=0

For real and equal roots, A=0

b’ —4ac=0

(J")3 —~4(1)(m)=0

r’—4am=0

r’=4m

m=— ws (1)

X’ +mx+r=0

b* —4ac=0

m” —4(1)(r)=0

m —4r=0 ..(2)
Substitute (1) in (2)

[i) —4r=0
4

r-l

——4r=0
16

r'—64r=0
r(r'—64)=0

v substitute into A=0

v" equation for m

v" equation 2

v" substitute for m
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r(r—4)r’ +4r+16)=0

Lr=4

E
Il

=
]
ald &V

OR

X +rx+m=0and X’ +mx+r=0
For real and equal roots quadratic must be a perfect
square.

X+rx+m=0
(x+J;)z =0

x2+2Jr;x+m=0

v'value of r

v'value of m

v (x+\/r;)1 =0

v" equation for m

v'  equation 2

v"  substitute for m
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Substitute (1) in (2)

-

o

— =4
16

r'—64r=0
r(r'-64)=0
r(r—4)r* +4r+16)=0
sr=4

m=

INEFYAT

3
]
=~

v'value of r

v'value of m

(6)

[37]
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QUESTION 2

21 |-

— 28—y

S gt 5t

—"1 +x—28 y+37

y—2x-67=y+37

19

v first differences

v'second differences

v equating second

differences /
~Exm i v x-value
x=-52

\/' equating second
y - 2x—67 = _2), +x-28 differences/
3y-3x=39
y—x=13
y-{-2g=0 v'y-value
F=— (6)

2.2
-67 -52 -39 -28
15 13 11
-2 -2

2a=-2
a=-1 v'value of a
3a+b=15
(-D+b=15
s v'value of b
b=18
a+b+c=-67
—1+184+c=-67 lue of ¢
c=-84
T,=-n"+181-84 v'answer (4)
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2.3
V-n’+18n-84>0
vt -18n+84<0
v'conclusion
(3)
[13]
QUESTION 3
3.1
T, =24 T, =768
I =
T,
E =’ ‘/@ -
24 24
32=r v'simplification
25 =) -
r=2
I = or L =r
7 7
24_ 768
a a
24 768
a=— a=—
8 256 va
a=3 a=3
T =¢r/
T =3.2""
n v T3
3: 6: | -
OR

®)
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T, =24

T, =768

v'equations
P> =32 viri=32
5 =25
vr
r=2
ar’ =24 or ar® =768
a-2°=24 a-2* =768
a=3 a=3 ‘/a
i 8 =ar"’
: o8 =3.2""
x 6 12 v To& Ts
3.2.1 7. = 8, —85,, /TI'.'! =SI2 _S”
- 324 278 i
— v'substitution
v answer
(3)
322 | I .=8,—8,_, ,/;r; =Sn_Su-l

=20 +3n—[2(n—1F +3(n—1)]

= 2n% +3n—-[2n3—4n+2+3n—3]

=2 +3n—-2n"+n+1

=4n+1

v'substitution
v'simplification

v answer

(4)
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33 18
3 (2n -1)
3+5+7+...
a=3 Sn=§[2a+(n—l)d] va&d
d= S =£[2-3+(17—1)2]
il vn=17
o= -3 vanswer (3)
34
& =0 P2
3 = 2
S_r —— g = ﬂ 7:' — af‘”-l
S l=r 3
5
7“ —— b
ar 2
40 5
= — l— T e—
e > 2a
= i(_)(l _i) ¥'substitution
3 2a
40 100 v'standard form
=3 34 v factors

3a® ~40a+100=0
(3a—-10)a-10)=0

1
=— or =10
a 3 or a

v‘answer(both values of a)

©)
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aedlll o & v value of r
o
6x 3x° x
r=—or — or —
1 6x 2
- v’ substitution in correct
r formula
4
S = —X
i X
1—- 3 v'  correct numerator
48 v' correct denominator
Se =
2 —x" @
3.5.2 | It exists when:
X >
—l<5<ll.c.:—l<r<l v —l<r<l]
. =2 < x <2
v’ answer
ANSWER ONLY: Award full marks. @
[24]
QUESTION 4
4.1
f(x)=a(x—-2)2+9 T ="
2 n =
a(3-2)*+9=8 vYa=1
a+9=8 v b 1
a=-1 v
v er

f(x)= -1(x-2)2+9
f(X)= -1(x*-4x+4)+9
fX)= —x*+4x—4+9
f(x)= =x*+4x+5
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A1z | x=2 ¥ Answer (1)
4.3
g(x) = a* v Substitution
a*=8
a®=2 ¥ Answer
g=2 (2)
4.4 |(5;0) v Answer (1)
45 |x<—-1lorx>5 Mark per answer
Yx< -1
Yx>5 @)
46 | g(x) = 2%
g2)=22=4 vg(2)=4
AC=9-4
AC = 5 units ¥ Answer
(2)
4.7 | Roots will be real and equal ¥ Real
v'Equal (2
[14]
QUESTION 5
5.1
x = intercept of the line: =2x42=0 . x=1 vx int
- v
==l /3
yeintercept of line: y =2
9=1 ®)
5.2 G
g(x) = — + 2
— —+2=4
0-1
a= -2
(2)
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B3
¥'Subst y =0
v Answer @)
5.4 | The graph moves up 1 unit ¥ Answer
(1)
[8]
QUESTION 6
6.1
¥ Interchange
v Answer
)
6.2 Interceptof p v
Intercept of p~*
Line:y=x v
Shape of p and
%
(®)
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6.3 < 1
O<x=7 v’ critical points
v answer
(2
6.4
x—-2 -
h(x) +3 Ll
2
A [11]
QUESTION 7
7.1
iy i S X ER)— 1 (%)
¥ )= h
' ’ " \/..
s-2(xeh) ~(5-2x‘) substitution
=lim
=0 h .
. , | ¥ expansion
i 322X —4xh—2h* -5+ 2x°
e h v' simplification
 fi —3xh -2
k-0 v" notation and lim (—4x—2h)
. h(-4x—2h) e
=lim—
. v’ answer
=lim(~4x-2h)
0
=—4x
(©),
7.21
.5 o
y=7x'+"=
Jx 3
=7x* +2x? v 2x*
dy - 3 +
T 28x* +3x7 v 28x° v 3@ (3)
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7.22 xy =3
s
y —_— —
I
y = Sx" v y=8"
.d_'p 2
%Sx v answer
NNn (2)
723
o -D ' =Tx-6 v Bt Tl
" ¥
. A gyl v' 3and differentiating constant
=D, [3x 7-6x ] P 4
=3+6x7 4
[14]
QUESTION 8
8.1
x}—6x2+9x—-4=0
x-1DxE*-5x+4) =0
x-Dxx-49)(x-1)=0 v (x-1)
x=1;x=4 /(x2—5x+4}
B(4 ;0) f/’(x —:jn(x -1 (4)
coordinates
~f(3)= -4
D: (3; —4)
82 | ) =x*-6x2+9x -4
flx)=3x*-12x+9=0 v'3x2 —12x+9
x2—4x+3=0 v'=0
-(-)F D2 -4DB) ¥’subs. into
X = 2(D) formula
x=3;x=1 $x=_3 p
~f3)=-4 ~D@3; -4 y=- ()
83 | f((x)=3x*-12x+9 iEx— 12 =0
f"(x)= 6x-12=0
=2
0 (2)
84 | k<-4 orlof k>0
vk <-4
(2)
k>0
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85| x <1 orfof x>3 vx<1
vor vx >3
(©)
86 |0 v 1)
o
J;inni [17]
QUESTIO@
9.1
Afterr hours: BF = 30r km and CD= 40r km v ' BF =301
~.BC =100 —40¢ v BC =100-40¢
FC =+J(30¢) + (100 — 40z ) VDyihagonis
= 4/900¢° + 10000 — 80007 + 1600z
=~/2500¢> — 8000z + 10000 vanswer (4)
9.2
FC is a minimum when FC” is a minimum. v BF =301
v BC =100—40¢
FC- =2500¢ —8000¢ + 10000 VBythaporas
—- = 50007 —8000 =0
dt v answer
t= S000 = 1,6hrs (96 minutes) (4)
5000
9.3
FC =~/2500¢> —8000¢ + 10000 v'subs into equation
= +/2500(1.6)° —8000(1.6)+ 10000
0 v answer
They will be 60km apart.
(2)
[10]

Downloaded&rf Bduresourceza.com




