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QUESTION 1 
 
1.1.1 ( )( )
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 subs into formula  
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=
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x
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 81332 =+⋅ xx  


x3  as common factor 
 
 simplification 
 
 answer 

(4) 
 
 
 81332 =+⋅ xx  


x3  as common factor 
 
 41 33 =+x  
 
 answer 

(4) 
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1.1.4 ( )( )

( ) 04)1(
041

<−+
>−+

xx
xx

 

 
 
 
 

41 <<− x  
 
OR 
 
( )( ) 041 >−+ xx  
 
 
 
 
 
 

41 <<− x  

 change of sign 
 both critical values 
 correct inequality sign 

(3) 
 
 
 

 
 
 method 
 both critical values 
 correct inequality sign 

(3) 

1.2.1 

5
2052

205)21(2
20522

2

2

+−=

+−=+

+−=+ +

y
y
y

x

x

xx

 

OR 
42 +−= yx  

 

 
 
 x2  common factor 
 
 answer 

(2) 

1.2.2 If y = – 4 ,  
20522 2 +−=+ + yxx  

4022 2 =+ +xx  
( )

3
22
82
40212

3

2

=
=

=

=+

x

x

x

x

 

 
 
 
 
 
 substitution 
 
 answer 

(2) 
 

1.2.3 – y + 4 > 0 
        y <  4 
Largest integer value of y is 3 

0
12

432

=
=

+−=

x

x

x

 

 

 – y + 4 > 0 
 
 3=y   
 
 
 0=x  

(3) 
[21] 
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QUESTION 2 
 
2.1.1 

128
2
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2
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−
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p
p
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OR 
 

128
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2
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−=
×−=

−=
−

=

p
p
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2
1

−  

 substitution 
 
 answer 

(3) 
 
 
 
 

 
p

p 64
256

=  

 128±=p  
 answer 

(3) 
 

 
64
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=
p  

 simplification 
 answer 

(3) 
 
 
 
 

 2
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−
=

r
 

 simplification 
 answer 

(3) 
2.1.2 [ ]
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[ ]
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3
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2
11

2
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1
1
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8
8

8

=
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−

=

S

r
raS

n

n

 

 
 formula 
 
 
 
 substitution 
 
 
 
 
 
 answer 

(3) 
2.1.3 11 <<− r  

 
OR 
 

The common ratio is 
2
1

−  which is between – 1 and 1. 

 
OR 

1
2
11 <−<−  

 

 answer 
(1) 

 
 
 
 answer 

(1) 
 
 

 answer 
(1) 

2.1.4 

67,170
3

512
2
11

256
1

=

=







−−

=

−
=∞ r

aS

 

 
 formula 
 
 substitution 
 
 
 
 answer 

(3) 
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2.2.1 16  answer 

(1) 
2.2.2 

27
1626

146148
)1(68

=
=

−=
−+−=

n
n

n
nTn

 

 

 substitution into equation 
Tn = 148 
answer 

(3) 

2.2.3 ( )[ ]

( ) ( )( )[ ]

( )( ) 0601693
014010113

14010113

140106182
2

12
2

2

2

>−+
>−−

>−

>−+−

−+=

nn
nn

nn

nn

dnanSn

 

When n = 60, Sn  = 10 140   
 
Smallest n = 61  
 

 

 ( ) ( )( )[ ]6182
2

−+− nn  

 14010113 2 >− nn  
 
 
 
 factors 
 n = 60  
 
 answer 

(5) 
2.3 ( )

( ) ( ) ( )

( )
1545

10315

]32982[
2

3053

3308

53

30

1

30

1

=
=

+=+

===

+

∑

∑

=

=

k

k

k

dna

k

 

 
 
  n = 30  
 
  substitution into correct 
     formula 
  answer 

(3) 
[22] 
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QUESTION 3 
 
3.1 Jacob calculated that the sequence is geometric or 

exponential. 
Vusi calculated that the sequence is quadratic. 
 
OR 
 
Jacob has multiplied each term by 3 to get the next term. 
Vusi sees it as a sequence with a constant second difference. 
 
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 (geometric/exponential)  
 Vusi (quadratic) 

(2) 
 
 
 
 Jacob (multiplied each term by 3) 
 Vusi (constant second difference) 

(2) 
 

Jacob (geometric/exponential)  
 
 Vusi (exponential and cubic 
combined) 

(2) 
 

3.2.1 n
nT 3=  

 
OR 
 

13.3 −= n
nT  

answer 
(1) 

 
 
 

answer 
(1) 

3.2.2  
3    9    27    57 
             
  6    18    30   
             

     12    12     
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31266186

363122

2 +−=

=−=
=+−=+=
=++=+=
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cba
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n  
 
OR 
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12

9)1()1(63

9

9
6
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2

2

2
0

+−=

−=
++=

++=

==
=
=

nnT
b

b
bnanT

cT
a
a

n

n  

 
OR 

 
 
 
 
 
 
 
 
 a = 6 
 method 
 b = – 12 
 c = 9 

(4) 
 
 

 
 
 
 a = 6 
 c = 9 
 
 method 
 
 
 b = – 12 

 (4) 
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cbnnT
a
a

n ++=

=
=

26
6
122

 

( ) ( ) cbT ++== 1163 2
1  i.e. cb ++= 63  

( ) ( ) cbT ++== 2269 2
2  i.e. cb ++= 2249  

     
9

12
186

=
−=
+=

c
b

b
 

9126 2 +−= nnTn  
 
 
OR 
 

( )( )( )

( )( )( )32143
4
246

)1)(2)(3(357

3213
4

−−−−=

−=
−=
+=

−−−+=

nnnT
k
k

k
nnnkT

n
n

n
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 a = 6 
 method 
 
 
 
 
 
 b = – 12 
 c = 9 

 (4) 
 
 
 

 
( )( )( )3213 −−−+= nnnkT n

n

 
 substitution 
  answer 

(4) 
[7] 
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QUESTION 4 
 
4.1 R      OR  ( )∞∞− ;   answer 

 (1) 
4.2 0=y   0=y  

(1) 
4.3 

xy

x
y

3
1log

3
1

=







=

 
OR  

xy
xy

x

x

y

y

3

3

log
log
3

3
1

−=
=−
=







=
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y

x 





=

3
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 xy
3
1log=  

(2) 

 
y

x 





=

3
1  

 
 
 xy 3log−=  

(2) 
4.4 

 

 shape 
intercept at (1 ; 0) 
any other correct point 
 

 
(3) 

4.5 2−=x    2−=x  
(2) 

4.6 [ ] [ ]

xx

xx

xx

xx

xfxf

xfxf

22

22
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33
3
1

3
1

)2()2(RHS
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3
1

3
1

)()(LHS
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=

−−=
−=


















−


















=
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−
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∴ LHS = RHS 
[ ] [ ] )2()2()()( 22 xfxfxfxf −−=−−  

 
 

 

















−




















−xx

3
1

3
1
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 xx 22 33 −−  
 

 
xx 22

3
1

3
1 −







−






  

 
 

(3) 
[12] 

 
 

x

y

1

(3 ; -1)
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QUESTION 5 
 

5.1 

6
2

3)(

3
620

6
25,2

0

6
2

)(

+
−
−

=

−=
+=

+
−

=

+
−

=

x
xg

a
a

a
x

axg

 

 2=p   
 6=q  
 
 substitute B(2,5 ; 0)  
 3−=a  

(4) 

5.2 

12

66
2
3

2
12

=

+=

=

−=

f

f

f

f

y
y

x

x

 

F 





 12;

2
3  

 
 
 
 
 
 
 
 
x-coordinate 
y-coordinate 

(2) 
[6] 

 
  

x 

y 

C(2 ; 6) 

B(2,5 ; 0) 0 
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QUESTION 6 
 

 cbxaxxf ++= 2)(  
 82)( +−= xxg   
  
 
 
 
 
 
 
 
 
 
 

6.1 

4
82

820

=
=

+−=

x
x

x

 
T  (4 ; 0)  

 0=y  
 
 4=x  

(2) 
6.2 By symmetry, P(– 2 ; 0) 

( ) ( )( )
( )( )

( ) ( )( )
( )

1642
822
422

2
412118
42

2

2

++−=

−−−=

−+−=
−=

−+=
−+=

xx
xx
xxxf

a
a

xxaxf

 
 
OR 
 
( ) ( )

( )

( ) ( )
( )

1642
18122

1812

2
18140

181

2

2

2

2

2

++−=

++−−=

+−−=

−=
+−=

+−=

xx
xx

xxf

a
a

xaxf

 

 

 ( ) ( )( )42 −+= xxaxf  
 substitutes S(1 ; 18)  
 
 2−=a  
 
 multiplies out correctly to get 

1642 2 ++− xx  
(4) 

 
 

 ( ) ( ) 181 2 +−= xaxf  
 substitutes T(4 ; 0)  
 
 2−=a  
 
 
 multiplies out correctly to get 

1642 2 ++− xx  
(4) 

  

x

y

P T

R
f

g

0

S(1 ; 18)
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6.3 

( )( ) 014
043
0862

164282

2

2

2

=+−
=−−

=−−

++−=+−

xx
xx
xx

xxx

 
4=x  or 1−=x  

 
at R, ( ) 10812 =+−−=y   
i.e. R(– 1; 10)  

 164282 2 ++−=+− xxx  
 0862 2 =−− xx  
 
 
 1−=x  
 
 
 10=y  

(4) 
6.4.1 41 ≤≤− x   x≤−1  

 4≤x  
(2) 

6.4.2 

18)(
181642
1818242
0242

2

2

2

<
<++−

<+−+−

<−+−

xf
xx

xx
xx

 

 );1()1;( ∞∪−∞  
 
OR 

18)(
181642
1818242
0242

2

2

2

<
<++−

<+−+−

<−+−

xf
xx

xx
xx

 

∈x R ; 1≠x  

 
 1818242 2 <+−+− xx  
 
 181642 2 <++− xx  
 18)( <xf  
 );1()1;( ∞∪−∞   

(4) 
 

 1818242 2 <+−+− xx  
 
 181642 2 <++− xx  
 18)( <xf  
 ∈x R ; 1≠x  

(4) 
[16] 
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QUESTION 7 
 
7.1 ( )

( )
0647644R

06,010000004

1F
3

=
+=

+= niP

                                              
 

 formula  
 substitution 
 answer 

(3) 
7.2.1  

27,220

3
1log

12
06,01

3
1

12
06,011

30000
12
06,04000000

12
06,0

12
06,01100030

0000004

12
06,01

=

−=







 +=







 +−=







×


















 +−

=







 +

−

−

−

n

n

n

n

n

 Therefore she will make 220 withdrawals of 
R30 000. 
 
OR 

27,220
12
06,01log

3
1log

12
06,01

3
1

12
06,011

30000
12
06,04000000

12
06,0

12
06,01100030

0000004

=







 +−=







 +=







 +−=







×


















 +−

=

−

−

−

n

n

n

n

n

 

 
Therefore she will make 220 withdrawals of 
R30 000. 

 formula 


12
06,0

=i  

substitution into correct formula 

 
n−







 +=

12
06,01

3
1  

correct use of logs 

answer of 220 withdrawals 

(6) 
 
 
 
 
 
 
 formula 


12
06,0

=i  

substitution into correct formula 

 

 
n−







 +=

12
06,01

3
1  

correct use of logs 

answer of 220 withdrawals 

(6) 
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7.2.2 

n

n

−

−







 +=


















 +−

=

12
06,010

12
06,0

12
06,01100020

0000004
 

 
 She can make as many withdrawals as she pleases. 
 

 

12
06,0

12
06,01100020

0000004 
















 +−

=

−n

 

 
n−







 +=

12
06,010  

 conclusion 
(3) 

[12] 
 
 
QUESTION 8 
 
 

%13,8
%13452446,8

040672622,0
2

2
1

12
08,01

212

=
=

=







 +=






 +

r
r

r

r

 


12

12
08,01 






 +

 



2

2
1 






 +

i

 
 answer 

[3] 
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QUESTION 9 
 
9.1 

( )
( )

( )

( )

( )

( )
2

22

0

22

0

322

0

322

33223

3223

3223

3

3

6)(

266lim

266lim

266lim

266
22662)(

2662
332

2)(

2)(

xxf

hxhx
h

hxhxh
h

hxhhxxf

hxhhx
xhxhhxxxfhxf

hxhhxx
hxhhxx

hxhxf

xxf

h

h

h

=′

++=

++
=

++
=′

++=

−+++=−+

+++=

+++=

+=+

=

→

→

→

 

 
OR 
 

( )

( )

( )

( )

( )
2

22

0

22

0

322

0

33223

0

33

0

0

6)(

266lim

266lim

266lim

2332lim

22lim

)()(lim

xxf

hxhx
h

hxhxh
h

hxhhx
h

xhxhhxx
h

xhx
h

xfhxfxf

h

h

h

h

h

h

=′

++=

++
=

++
=

−+++
=

−+
=

−+
=′

→

→

→

→

→

→

 

 
 
 
  substitution 
 
 
 
  expansion 
 
  formula 
 
 
 
  22 266 hxhx ++  
 
  answer 

(5) 
 
 
 

  formula 
 
  substitution 
 
  expansion 
 
 
 
 
 
 
  22 266 hxhx ++  
 
  answer 

(5) 
9.2 

32
5

22
3

2

23

2

12

−−

−−

−−=

+=

+
=

xx
dx
dy

xx

x
xy

 

 

 


2
3

2
−

x    
 

2−x   
 

  2
5

3
−

− x  
  

32 −− x  
 (4) 
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9.3 

3
2

]2[]1.........[2
]2.........[72
]1..[..........5
105

10
3)1(7)1(

27
2)(

7)1(

−=
=

+−=−
−=+−

=−
=+−∴

=
+−−=−

+−=−
+=′

−=−′

b
a
a
ba
ba

ba

f

ba
baxxf

f

 

 
  baxxf +=′ 2)(  
 substitution of x = – 1 
  ba +−=− 27  
 
 
  f(-1) = 10 
 
 
 
 
 
 
  a = 2 
  b =  – 3 

(6) 
[15] 
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QUESTION 10 

10)( 23 ++−−= xxxxf  
10.1 ( )10;0    ( )10;0  

 (1) 
10.2 

( )( )5320
100

2

23

++−−=

++−−=

xxx
xxx

 

2
02

=
=−

x
x  or 0532 =++ xx  

         

( )( )
( )

solution no haswhich 
2

113

12
51433 2

−±−
=

−±−
=x

 

Therefore the only x-intercept of f is ( )0;2  

 
 ( )2−x  
 ( )532 ++ xx  
 
 


2

113 −±−
=x  

 
 
 no solution 

(4) 
 

10.3 ( )

( )( )

( ) ( ) ( )

( )9;1
27
510;

3
1

9
27
275

10111or10
3
1

3
1

3
1

1or
3
1

1130
1230
123

23
23

2

2

−







==

+−+−−−−=+





+






−






−=

−==

+−=
+−−=

+−−=′

yy

xx

xx
xx
xxxf

 

  
( ) 123 2 +−−=′ xxxf  

  ( ) 0=′ xf  
 factors 
 
 x-values 
 
 
 

 







27
510;

3
1  

 (– 1 ; 9) 
 

(6) 
10.4   

 
 
 
 
  shape 
  intercepts 
  turning points 

  
 
 

(3) 
[14] 

 
  

x

y

(0,33 ; 10,19) Turning point

(-1 ; 9) Turning Point

10

0
2
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QUESTION 11 
 
11.1 Length of box = x3  

2

2

3
39
39

Volume

x
h

hx
hxx
hbl

=

=

⋅⋅=
××=

 

 

 length of box = 3x 
 
 hxx ⋅⋅= 39  
 

 2

3
x

h =  

(3) 
 

11.2 ( )( ) ( )

2

2
2

2

6001200

6005038

1003250232

x
x

x
x

x

xxhxhC

+=

+×





=

××+×+=

 
OR 

( ) ( )

2

2
2

2

6001200

6005038

10032508

x
x

x
x

x

xxhC

+=

+×





=

××+××=

 

 ( )( ) 50232 ×+ xhxh  
 ( ) 10032 2 ×× x  

 substitution of 2

3
x

h =  

(3) 
 

 ( ) 508 ×× xh  
 ( ) 10032 2 ×× x  

 substitution of 2

3
x

h =  

(3) 

11.3 

1
1
12001200

120012000

12001200

6001200

3

3

2

2

21

=
=

=

+−=

+−=

+=

−

−

−

x
x
x

xx

xx
dx
dC

xxC

 

Therefore the width of the box is 1 metre. 

 xx
dx
dC 12001200 2 +−= −  


0=

dx
dC

 
 
 13 =x  
 1=x  
 

(4) 
[10] 
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QUESTION 12 
 
12.1 

 

 region ABIJ shaded 
 

(2) 
 

NOTE:  
If region BCEFGI is shaded: 
award ONE mark 
 
If any other region is shaded: 
award 0 marks 

12.2 40≤x  
60≤+ yx  

0≥y  

 40≤x  
 60≤+ yx  
 0≥y  

(3) 
12.3 25=x  answer 

(1) 
12.4 At I(25 ; 10), ( ) 11010254 =+=P  

Maximum value of P is 110 when x = 25 and y = 10 
 25=x  
 10=y  
substitution 
 maximum value of P is 110 

(4) 
12.5 

1
1

>
−<−

+−=
+=

k
k

Ckxy
ykxC

 

 
 Ckxy +−=  
 1>k  

(2) 
NOTE: 
Answer only: award TWO marks 

[12] 
 

TOTAL:  150 
 

5 10 15 20 25 30 35 40 45 50 55 60 65

5

10

15

20

25

30

35

40

45

50

55

60

x

y

A B C D

E

FGH

I

J
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