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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

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

question paper.

4. Clearly show A
determining yo

ams, graphs, etc. that you have used in

5. Answers only w )T necessarily be awarded full marks.

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

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

8. Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
1.1.1 (x—3)(2x+5)=0 (2)
112 4(x-3)=-x" (3)
1.1.3 3x* +2x-4=0 (answer correct to TWO decimal places) (3)
1.14 (4)
1.1.5 t’ —8=0 (5)
1.2 Solve simulta y:
y—1=2x and 3x-5xy—24=-4) (6)
|3 Consider the equation mx” +nx+ p=0.
Calculate the values of x if it is given that m+n+p=0. 4)
[27]
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. 3 S %
2.2 It is givel =m. D i 3512%315 in terms of m.

2.3 y a calculator:

2.3.1
232 Jx-2=x-4
x+l _ gx
233 S = igs
5x+ _25x
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4)
[22]
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QUESTION 3

3.1 In the diagram below, the graph of f(x)=3"*"-9 is drawn.
Gr_a.ph / cuts the x—axis at A and the y—axis at B.

‘;y

311 Write down the equation of the asymptote of 1. (1)
R B Calculate the coordinates of point A. (3)
3.1.3 Calculate the coordinates of point B. (2)
3.14 Write down the equation of p if p(x)= f(x)+6 (1)
3.1.3 It is given that f(x) = k. Determine the values of & for which the root of
the equation f(x) =k is negative. (1)
3.1.6 Graph f is transformed to obtain ¢(x)= 3% —9. Describe, in words, the
transformation from f to g. (2)
3.2 The function of g(x)=5"+¢ has the following properties:
e g> 0
e H>1

Draw a neat sketch of g. Indicate clearly on your sketch the asymptote and the
y—intercept. (3)
[13]
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QUESTION 4
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The straight lines y=x+4 and y=-x-2 are the axes of symmetry of the function

g(x)=

4.1

4.2

43
4.4

4.5

4.6

4.7

a
+q.

X4 p

Determine the equations of asymptotes of g.
g -4
It is given that g passes through (—7;2 ). Show that g(x)= — +1
X+

e x—intercept of g.

y—intercept of g.

f g Clearly show all intercepts with the axes and the
asymptotes.

T

m.
It is given that m(x)= g(x —%) + 2. Determine the domain of m.

Determine the value(s) of x for which m(x)>0.
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QUESTION 5

5.1 In the diagram below, the graphs of /(x)=(x—-3)’+¢ and straight line k are drawn.
Graph /4 has a turning point at M and passes through (-1 ; 20). Graphs /# and &
intersect at (0 ; 13) and M.

¥

5.1.1 Calculate the value of ¢ . 2)
512 Write down the range of 4. (1)
513 Write down the equation of the axis of symmetry of A. (1)
514 Calculate the equation of straight line 4 in the form y = mx + c. (3)
215 Determine the va&nes of x for which:
i L

(a) )

() A @)
5.1.6 Determine the values of ¢ for which the graph of g(x)=-2x+¢ does not

intersect /. 4)
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52 A hunter, armed with a bow and an arrow, is standing on a cliff that is 6 metres above
|
ground level. He spots an eagle flying horizontally at a height of 145 metres above

ground level. He then shoots the arrow at the eagle. The flight path of the arrow is
defined as A(t)=-5t> +13¢+6, where represents the distance, in metres, above
ground level and ¢ represents time elapsed, in seconds, after the arrow is shot.

.

A

14l metres

Will the arrow hit the eagle? Support your answer with necessary calculations. (5)
[20]

TOTAL MARKS : 100
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QUESTION 1
LLL | (x=3)(2x+5)=0
| 5
x E3—ot _-xz—g AV x=3 AV x:—E
o 2
1.1.2 4(x—3)= —
4x—12 = —x?
2 Av standard form
X +4x-12=0 g .
(x+6)(x=2)=0 correct factors
CAY both answers
(3)
1.1.3
AY correct substitution
Penalise ONE mark
for incorrect rounding R angwEr CA SHEwaE
3)
1.14

—x*+3x>0
x* =3x<0
x(x—3)<0
CV: x=0 or x=3

AY correct factors

CAY critical values

(accept critical values if
shown on a sketch or number
line)

CAVY'Y answer
4)

OR

AY correct factors

CAY critical values

(accept critical values if
shown on a sketch or number
line)

CAVY' Y answer
4)
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LL5 | (2+2)(aT+2)-x*-8=0
x*¥4x*+24-x*-8=0
x"_+3;c2—4=0
(x*+4)(x -1)=0

=24 or x*=1

no solution or x==+1

AY" multiplying: remove brackets
CAY standard form
CAY factors

CAY rejecting x’=—4 CAVY both values of
X

OR (&)
( OR
( AV splitting -8
E CAVY standard form
( CAY factors
X
X
CAY both values of x CAV rejecting
x’=-4
(%)

1.2 y=14+2x

JE24 = —4(1+2x)’
24 = —4(1+4x+4x)
4—16x—16x"

AV rewriting equation as y =....

CAY substituting y=1+2x into quadratic
equation

CAY standard form
CAY factors

CAY both values of x

CAY both values of y

(6)
OR
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y=1+2x

3y>—6y+3—
9y2 +4y-93=0
(9y+31)(»-3)

AY rewriting equation as x=....

CAVY substituting x = yT—l into quadratic

equation

CAY standard form
CAY factors

y= —% Or piied CAY both values of y

()

3)—
0 Mg
2 2
20
X=—— or x=1 CAY both values of x
% (6)
1.3 m+n+p=0
p=-m-n V'A rewriting p=

mx’ +nx+p=0
mx* +nx—m—-n=0

-nt \/ n* —4(m)(—m—n) v'A substitution into quadratic formula
Xi=

v'A simplification
o - =-n-(n+2m)
2m
—2n—2m
X=—
2m
— . v'A both answers
m m (4)

OR
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m+n+p=0
n=-m-p v'A rewriting n=

mx* +nx+p=0
mx* +(=m—p)x+p=0

o —Cm=p)E\=m—p)’ ~4m)(p)
-

_ (m+p)i\/m2 -2mp+p2

2m

e

v'A substitution into quadratic formula

v'A simplification
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X=— 4
m
x=1 s v'A both answers
o (4)
OR
m+n+p=0
m=-n—p v'A rewriting m =

mx’ +nx+p=0
(-n—p)x*+nx+p=0
. —(n)x J (n)* —4(-n—p)(p) v'A substitution into quadratic formula

2(-n—p)
v'A simplification
L=" —(n+2p)
2(-n-p)
2P LoT2n=2p
2m —-2n—-2p
il o
i =1 v'A both answers
(4)
[27]
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211 | 61012
72"
(3208 (23)
iy
3:14-_‘2,-2:&71-2-22"'3:@
A

_ n2+n=2n Aan+242n=3n
3 2

=32
=94
=36

6"2.12"
72
612"

(6.12)"
612
G

== 6r.-+2—n

= 6>
=36

AY" rewriting with prime bases

CAY" simplifying using exponent laws

CAY  answer
(3)

OR

AV rewriting with the same bases

CAY simplifying using exponent laws

CAVY answer
3)

2.12 J(Jl_j,_i/_,z_?)(,/ﬁ_@)
- [
- ()

=4/13-9
ol

=2

AV (-3) AV3

CAV 4
CAY answer

(4)
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22 3.5¢%=3.5

-18.37
_B3L3H3.5
—18.37"
5 (3.52 —3) 3.5 (52 - 1) Av common factor of 5* (3.52 —3)
-18.37 -18.3™ OR 3.5'(5°-1)
_ 5(72) OR - 3.5 (24)
-18.3" -6
_5(4)
3
= A 55T AV 453
=-4.(5.3)"
=-4.15"
=l AV answer
3)
-
2.3.1 3 (E) — 1
X 9
2 2
(- ) aer
x X
.Ex[—%] —Zx[—EJ
[E] A =3 A2 CAY  x reciprocal on exponents
X
E =33
x
34
S
=3 CAY answer
“4)
OR OR
2
3 [E} — 1
x 9
(5] -
x
k. 2 2 2
2o s} wo
x X
81 ;
—=27 CAY" equating bases
X
27x =281
v=3 CAY answer 4)
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X -4)2 AV squaring both sides
x+16
x? L8x—x+16+2=0
X2 —9x+18=0 CAVY standard form
(x—6)(x-3)=0 CAY factors
¥=6 ot x#£3 CAY answers with rejection
4
x+1 X
333 | 2=
52x+l _ 251’
5.5-5 - AV rewriting with base 5
52_\:'5 _52_\‘
5* (5‘ = 1) CAY" common factor in both
T Fol numerator and denominator
5 (s5'-1)
5% _ s CAY 57 =5
-x=3
x=-3 CAY answer
(4)
[22]
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QUESTION 3
L1 |y =—9 41 AY answer
100N (1)
312 | fl=32" -9
Q"==f'3;"‘*f" -9 AV f(x)=0 OR subst y =0
p=r=p
32 = 3—r+l CA‘/ 32 - 3—x+1
2=—x+1
x=-1 CAVY value of x
3.13 | f(0)=3""-9 AY" f(0) OR subst x=0
=-6 CAVY value of y
2
B( 0;- (2)
314 | p(x)=(3""-9)+6
p(x)=3""-3 AY answer
(D
315 | k>-6 AY answer
(1)
OR OR
ke(-6; =) AVv answer
(1)
3.1.6 | f(x)=3""-9
g(x)=3""-9 AV simplified equation of ¢
- 3—{):-—2)+l _9
.. tanslation of 2 unitsit CAY answer
: (2)
OR
AY simplified equation of f’
CAY answer
(2)
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3.2

¥

AY positive y—asymptote
AY positive y—intercept

AY g is increasing above the
asymptote

3)
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QUESTION 4.
4.1 X +4 =-';-x-—'= 2 AV equating both equations
&=
"
x=73 CAY equation of vertical asymptote
y=1 CAY equation of horizontal asymptote
3)
4.2
AV subst. values of p and ¢
AV substituting (—7;2)
AY value of a
3)
4.3 -
) x+3
—4 el
0=—-—+1 AV substitution of g(x)=0
x+3
1= i
x+3
~(x+3)=-4 CAY simplification
—x—-3=-4
-x=-1
xr=1
3)
-4
4.4 0)=—-—+1
80=5.3
ay =
3 (2)
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4.5 1
X
AY asymptotes
CAY intercepts with axes
CAY shape
xi
(3)
4.6 xeR;x=4 _ | AY'Y answer
(2)
OR OR
xe(-w;4)u(4; ) AY'Y answer
(2)
OR OR
x<4orx>4 AY'Y answer
(2)
4.7 m(x) = . +1+2
x+3-7
x-intercept of m: 0= +3
x—4
4 _ 3
x—4
x—4=i
3
16
xX=—
3
; 16
Domain of m: x <4 or x> — CAY'Y answer
4 2)
OR OR
: 16
Domain of m: xe( —o0;4 U 5 e CAY'Y answer
(2)
[18]
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QUESTION 5
5.1.1 h(x)=(x—3)" +¢
13=(0-3)" +¢ AY substitution of (0;13)
13=9+¢
G=4 CAY answer
OR OR &)
h(x)=(x~3)"+¢
20=(-1- 3)2 +q AY substitution of (—1;20)
20=16+gq
g=4 3 Mk CAY answer
(2)
5.1.2 y=4;y cR"™3 CAY answer
(1)
OR
ye[4; o) CAVY answer
()
5.1.3 ¥=3 AY answer
1)
5.14 m= % AV substituting points into grad. formula
fii - CAY gradient of k
S y=-3x+13 CAY answer
(3)
OR OR
AV substituting point
CAVY gradient of k
CAY answer
3)
5.1.5(a) AV answer
(2)
OR OR
xe(0;3) Av'Y answer
(2)
51.5(0) | y=—3x+13
0=-3x+13
13
S CA v x—intercept of k
=R D OR xe [—w ,E} CAVY answer
3 3 2)
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5.1.6 X —6x+13=-2x+t AY equating
*=4x+13-t=0
(-4)" -4()(13-1)<0 v'CA calculating A
16-52+4t<0 VA A<O
4t <36
t<9 v'CA answer (4)
5.2 h(t)==5t> +13t+6
- AV subst. into the axis of symmetry
2(-5)
13 A
= LRl
h[g} g - [E] il }’é] 6 CAY substituting into the original
10 10,4 8 equation
h(E] _28 or 14- br 14.45 m CAY maximum height
T MR Tiarimore. " sies.c
NO. The maximum height that the arrow reaches CAY NO CAVY reason
is below the height at which the eagle is flying ®)
OR OR
1
h(t)=14—m
(1) > | |
52 +13t+6 = 145 AY equating A to 145
56 +13t —% =0 CAVY standard form
A=b*—-4ac
2 17
A=(13 -4(-5) -
A=-1
NO he won't be able to hit the eagle because the BAL vailme oA
cagle's path does NOT meet the arrow's path CAv' NO CAY reason
OR (%)
OR
1
-5¢ +13t+6=14§ AY equating A to 14%
5t7 —13t +% =0 CAY standard form
2 17
—(-13)£,/(-13) -4(5) 4—E
i=
2(5)
no solution for ¢ CAY solution of equation
NO, he won’t be able to hit the eagle because the CAY NO CAY reason
cagle’s path does NOT intersect the path of the arrow (5)
[20]
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