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111

(x2—9)2x+1)=0
(x—3)(x+3)2x+1)=0

v (x—3)(x+3)

Xx=+3 or x:—E v 1
2 — —
2
OR 3)
(x2 —9)2x+1)=0 v -3
1 V3
X=13 or X:_E 1
v 2
3)
112 | x* +x-13=0
‘o —b++/b*-4ac
2a
B ~1+./1-4(1)(-13) v" subs into formula
- 2
_1:453 R EE
2
x =314 or x=-414 v answer
v'answer
(4)
113 2.3¥=81-3"
\/ . X X =
2-3X+3X=81 ‘/32)( 3*+3 81
3*(2+1)=81 as common factor
3 =27 v simplification
X _n3
3 =3 v’ answer
X=3 (4)
OR
23" 813" v 2.3+3°=81
RO v'3" as common factor
2.3 +3* =81
3*(2+1)=81 v 3 =3
X+l _ n4
37 =3 v answer
X+1=4 (4)
Xx=3
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1.14 | (x+1)4-x)>0 v" change of sign
(x+1)(x-4)<0 v’ both critical values
\ / v’ correct inequality sign
+ 0 - 0 + or (3)
-1 -1 4
-l<x<4
OR
v method
(x+1)4-x)>0 v’ both critical values
v’ correct inequality sign
_ 0 + 0 — (3)
-1 4 —l/ LN
-l<x<4
121 | 2°4 2% = 5y +20
X 2y _
2/(1+27) = -5y+20 v/ 2* common factor
« —by+20
2" = 5
v’ answer
2"=-y+4
122 [Ify=-4,
2"+ 252 =5y +20
25 +2"2 =40
2X(1+2%)=40
2" =8 v’ substitution
X _ n3
20 =2 v answer
x=3 (2)
123 [-y+4>0 vV _y+4>0
y< 4
Largest integer value of y is 3 v y=3
2" =-3+4
27 =1 v x=0
x=0 3)
[21]
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QUESTION 2
2.1.1 __2__3 \/_1
64 2 2
256( 1) v’ substitution
p= -=
2 v/ answer
p=-128 ©)
OR
p _64
256 p y P _64
p? =16384 , 256 p
=+128
— +128 P
P _ 108 v/ answer
P=- 3)
OR _
y P _-32
256 64
b _-32 v’ simplification
256 64 v’ answer
64p = 8192 3
p=-128
OR
1 64 164 _
TET, =2 r-32
r -32 innlificati
_ _ov64 v’ simplification
P v/ answer
p=-128 (3)
2.1.2 afl—r"
Se =T v formula
. v/ substitution
256{1_ = }
2
Sg = 1
1+§ v/ answer
y(@j ®
3 | 256
=170
OR
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- a[l— r”] v formula
1-r
8
211 o
2 v’ substitution
Sg =
1+1
2
-2(2)
3\ 28
~170 v’ answer
3)
213 | -1<r<1 v’ answer
1)
OR
Th ol ! hichis b land 1
e common ratio Is — E whnich Is between —1 and 1. v answer
(1)
OR
1
1<-—=<«1 v answer
(1)
2.1.4 a
S, = 1—r v’ formula
256 o
= v’ substitution
1
1—|-=
-3)
512
T3 v’ answer
~170,67 (3)
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221 |16 v_ answer
(1)
222 | T,=-8+6(n-1) v’ substitution into equation
148 =6n-14 ‘/Tn =148
6n =162 v'answer
- . (3)
n=
223 S, :g[2a+(n—1)d] )
v —[2(-8)+(n-1)6)]
N 12(=8)+ (n—1)6)] > 10140 2
5 v 3n% —11n >10140
3n% —11n >10140
3n% -11n-10140>0
(3n+169)n—60)>0 v factors
When n =60, S, =10 140 v 'n=60
Smallest n = 61 v’ answer
(5)
2.3 30
> (3k+5)
k=1
v n=30
a=8 n=30 d=3
0 30 v’ substitution into correct
kZ:;(gk +5)= 7[2(8)+ 29(3)] formula
—15(103) v’ answer @)
=1545 [22]
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3.1 Jacob calculated that the sequence is geometric or
exponential.

Vusi calculated that the sequence is quadratic.

OR

OR

Jacob calculated that the sequence is geometric or
exponential.

Vusi calculated that the sequence can be seen as a
combination of exponential and cubic sequences.

Jacob has multiplied each term by 3 to get the next term.
Vusi sees it as a sequence with a constant second difference.

v'Jacob (geometric/exponential)
v VUsi (quadratic)
)

v Jacob (multiplied each term by 3)
v Vusi (constant second difference)

)
v'Jacob (geometric/exponential)

v" VUSi (exponential and cubic
combined)

()
321 T, =3" v'answer
1)
OR
T,=3.3""
" v answer
1)
3.2.2
3 \ / 9 \ / 27 \ / o7
6 \ / 18 \ / 30
12 12
2a=12 3a+b=6 a+b+c=3 v a=6
a=6 18+b=6 6-12+c=3 v" method
b=-12 c=9 vb=-12
T =6n°>-12n+9 ve=9
a=on" —-1lzn+ (4)
OR
2a=12
a=6 6
a=
T,=c=9 vc=9
T,=an’ +bn+9
3=6(1)> +b(l) +9 ¥ method
b=-12
T, =6n*-12n+9 vb=-12
(4)

OR
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2a=12
a=6
T =6n°+bn+c
T, =3=6() +b(1)+c
T,=9=6(2) +b(2)+c

T, =6n"-12n+9

OR

T, =3"+k(n-1)n-2)n-3)
57 =3 +k(3)(2))

i.e.
i.e.

3=6+b+c
9=24+2b+cC

6=18+Db
b=-12
c=9

va=6
v method

vb=-12
vec=9

(4)

v v
T, =3"+k(n-1)n-2)n-3)

6k = -24
k =—4 v" substitution
v' answer
T,=3"-4(n-1)n-2)n-3) @)
[7]
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QUESTION 4
41 | R OR (~o;o) v'answer
1)
4.2 y=0 v y=0
1)
4.3 1 y 1 y
== v x=|=
X [3} ” (3)
y =log, X v'y=log, x
3 3
OR (2)
(1Y 1)’
X‘(sj 4 X:(Ej
x=3"
—y=1log, x
i )
4.4 v v shape
viintercept at (1 ; 0)
v'any other correct point
©)
4.5 X=-2 Vv X=-2
(2)
46 | LHs = [f(0F ~[f (-0f
2 2
B 1” [(1” T T
== ] == S ]|t
@] BIREN
— 3—2X _32X
RHS = f(2x) — f(-2x) v 3o g
= (ljzx —[lj_zx 2X —2X
) & 4
— 3—2X _32X 3 3
- LHS =RHS
[FOOF =[F(=xF = f (29 - T (=29 @)
[12]
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QUESTION 5
y ]
] iC(2:6)
0 B(2,5:0) N
5.1 =2
900 =—2+6 v P
X—2 v 0= 6
a
= +6 )
25-2 v substitute B(2,5 ; 0)
0=2a+6 va=-3
a=-3 (4)
g(x)=——+6
5.2 1
X; =2—=
2
3
Xf = E
y; =6+6
y, =12
F(E : 12j v'x-coordinate
2 v'y-coordinate
(2)
[6]
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S(1; 18)
f(x)=ax®+bx+c
g(x) =-2x+8
f
R
9
5 Y
6.1 0=-2x+8 vY=0
2x=8
X=4 vx=4
T (4:0) @)

6.2

By symmetry, P(- 2 ; 0)
f(x)=a(x+2)x—4)
18=a(l+2)1-4)
a=-2
f(x)=-2(x+2)x—4)
= —2(x* - 2x—8)
=-2x"+4x+16

f(x)=-2(x-1f +18
—2(x* - 2x+1)+18
=-2x" +4x+16

s f(x)=a(x+2)x-4)
v substitutes S(1 ; 18)

va=-2

v multiplies out correctly to get
—2x* +4x+16
(4)

v f(x)=a(x-1) +18

v substitutes T(4 ; 0)

va=-2

v multiplies out correctly to get

—2x* +4x+16
(4)
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6.3 —2X+8=-2x2+4x+16 v —2X+8=-2x>+4x+16
2x* —6x-8=0 v 2x*—6x-8=0
x*-3x-4=0
(x—4)x+1)=0 s x=-1
Xx=4orx=-1
{;1tR,y=—2(—1)+8=10 L y=10
i.e. R(-1; 10) 4)
641 | —-1<x<4 v —1<X
v X<4
(2)
6.4.2 —2x? +4x-2<0
2
_2X2+4X_2+18<18 ‘/_2)( +4X_2+18<18
—2x* +4x+16 <18 v —2x? +4x+16<18
f(x) <18 v f(x)<18
(0;)uU(l; o) v (—0;) U (l; o)
(4)
OR
—2x? +4x-2<0 v —2x*+4x-2+18<18
—2x* +4x-2+18<18 ,
, v —2x*+4x+16<18
—-2X° +4x+16<18 v f(x)<18
f(x) <18 vxeR; x#1
xeR; x#1 4)
[16]
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QUESTION 7
7.1 F=P1+i) v formula
s v’ substitution
=4000000(L + 0,06) v answer
= R4 764 064 (3)
rel . v formula
0,06
30000[ 1|1+~
4000000 { ( L j } vi-o2
Bl 0,06 12
12 v/substitution into correct formula
4000000 x| %%® " 1 0,06) "
2 —1-[14 0,06 v gz 1+?
30000 12
1 . 0,06)" v'correct use of logs
3 12 v answer of 220 withdrawals
1 6
Iog ~=-n ( )
Ok
n= 220,27
Therefore she will make 220 withdrawals of
R30 000.
OR . v formula
30000 1—(1+ 0’06) s 006
2 12
4000000 = 0,06 v'substitution into correct formula
12
0,06
4000000 x | — n -n
( 2 J_l_ L, 0,06 ‘/lz(“%j
30000 12 3 12
1 (1 O,OG)n v'correct use of logs
— = +—
3 12 v’ answer of 220 withdrawals
1 0,06
log==-nlog| 1+ —— 6
93 g( B j (6)
n=220,27

R30 000.

Therefore she will make 220 withdrawals of
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7.2.2 -n v
20 000{1—(1+ 01’26j :l 0.06)"
4000000 = 20 OOO|:1—(1+ 5 j }
0,06 4000000 = 505
12 '
0,06\ o
0=|1+—">- 0,06)"
12 v 0=|1+2—
)
She can make as many withdrawals as she pleases. | ¥ conclusion )
[12]
QUESTION 8
12 2 12
(1+ o,osj =[1+1) L, 0.08
12 2 S 12
r -\2
—=0,040672622 |
2 A3
r =8,13452446%
v’ answer
r=813% [3]
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9.1

f(x)=2x°
f(x+h)=2(x+h)’
= 2(x3 +3x°h +3xh* + h3)
=2x% +6x°h + 6xh? + 2h*
f(x+h)- f(x) = 2x® + 6x’h + 6xh? + 2h°
= 6x°h+6xh® +2h°
£/(x) = lim 6x*h+6xh’ +2h®

h—0

- lim h(6x +6xh + 2h?)

- M}(GXZ +6xh+2h?)

—2x3

v’ substitution

v/ expansion

v' formula

v 6x%+6xh+2h®

f'(x) = 6x° v answer
®)
OR
F)= i e h; — 1 v formula
—lim 2(X + h)3 -2x° v' substitution
N h—0 h
: 2(x3 +3x%h + 3xh? +h3)—2x3 v expansion
=lim
h—0 h
__6x*h+6xh® +2h®
=lim
h—0
_h(6x? +6xh +2h?)
-t
= Ihirrg(6x2 +6xh+2h2) v 6x* +6xh+2h?
f'(x) = 6x° v’ answer
®)
9.2 B 24/x +1 3
X v2X 2
_3 L,
=2X 24+ X7? v X
5
) v —3x?2
ﬂ — _3X 2 2X 3 .
dx v —2X
4)
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9.3 f'(-)=-7
f'(x) =2ax+b
—-7=-2a+b

f(-1) = -7(-1)+3

=10
Soa-b+5=10
a-b=5..... [1]

v Fi(x)=2ax+b
v’ substitution of x =1

v —-T7T=-2a+b

v f(-1)=10

v a=2

v b= -3
(6)
[15]
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QUESTION 10
f(x)=—x*-x*+x+10
10.1 [ (0;10) v (0;10)
1)
10.2| 0=—x*—x*+x+10 ,
0=—(x—2)(x? +3x+5) ()2_2)
‘2= 0 \/(x +3x+5)
- or x> +3x+5=0
X=2
(=3 F 46 L. _-3sdm
2(2) 2
_—3+4/-11
2 v no solution
which has no solution (4)
Therefore the only x-intercept of f is (2;0)
10.3 | f'(x)=-3x*—2x+1 v
i 2
0=(3x-1)x+1) s f(x)=0
1 v’ factors
X=— or x=-1
3 , , v’ x-values
= —(EJ —(EJ +(1J+10 or y=—(-1°-(-1)*+(-1)+10
3 3 3
275
= — = 9
27 v (%;102—57j
1 5)
=;10— -1;9 vi(-1;9
(3 >7 (-1:9) (-1;9)
(6)
10.4 '
10 (0,33 ; 10,19) Turning point
(-1;9) Turning Point
v’ shape
v' intercepts
v’ turning points
2 3)
[14]
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111

Length of box = 3X
Volume=1Ixbxh

v length of box = 3x

9-=3x-x-h v 9=3x-x-h
9 = 3x?
X“h v h :i
h=2 x*
X2 3)
112 | C =(2(3xh)+ 2xh)x 50+ (2x 3x? )x 100 v (2(3xh)+2xh)x 50
\/ 2
= SX( 3 j><50+600x (2x3x¢ <100 .
120())( v/ substitution of h=—-
X
2
x O ©
OR
v
C = (hx8x)x50+(2x3x?)x100 (hx8x)x50
3 v (2x3x?)x100
—SX( Jx50+600x o 3
X v/ substitution of h=—
X
1200 600X @3)
X
11.3 = -1 2
C =1200x* +600x 9 00w ? 4 1200x
dC S dx
— =-1200x"“ +1200x dc
dx —~ -0
0 = —1200x % +1200x v dx
3 _
1200x° =1200 S
X* =1 vx=1
x=1
Therefore the width of the box is 1 metre. (4)
[10]
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QUESTION 12
12.1 ' \\ v'v region ABIJ shaded
()
A B C D
- NOTE:
If region BCEFGI is shaded:
\ award ONE mark
askd
If any other region is shaded:
award 0 marks
\ :
l\\ .
\H G F X
12.2 | x<40 v X<40
X+Yy <60 v X+y=<60
y>0 ,y=0
(©)
123 | x=25 v'answer
1)
124 | At1(25;10), P=4(25)+10=110 vXx=25
Maximum value of P is 110 when x = 25 and y = 10 v y=10
v'substitution
v/ maximum value of P is 110
(4)
125 C=kx+y
y=—kx+C v Y=—kx+C
—k<-1 v k >1 (2)
k>1 NOTE:
Answer only: award TWO marks
[12]

TOTAL: 150
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