
MARKS:  136
TIME:  2 hours 43 minutes

INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.
1.  This question paper consists of 11 questions.  Answer ALL the 

questions.
2.  Clearly show ALL calculations, diagrams, graphs, et cetera, which you 

have used in determining the answers.
3.  An approved scientific calculator (non-programmable and non-

graphical) may be used, unless stated otherwise.
4.  If necessary, answers should be rounded off to TWO decimal places, 

unless stated otherwise.
5.  Number the answers correctly according to the numbering system used 

in this question paper.
6. Diagrams are NOT necessarily drawn to scale.
7.  It is in your own interest to write legibly and to present the work neatly.
8.  A diagram sheet for answering QUESTION 7.3 is included at the end 

of this question paper. Write your name/examination number in the 
spaces provided and hand them in together with your ANSWER BOOK.

QUESTION 1
1.1 Solve for x:

1.1.1 x2 – 10x = 24 (3)
1.1.2 x2 – 6x = 10(1 – 3x) (5)
1.1.3 (x – 1)(x – 2) ≤ 6 (4)

1.2 Solve for x and y simultaneously:
 x + 3y = 5 and xy + y2 = 3    (7)

[19]

QUESTION 2
2.1 Determine how long, in years, it will take for the value of a 

motor vehicle to decrease to 25% of its original value if the rate of 
depreciation, based on the reducing-balance method, is 21% per 
annum.  (5)
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2.2 The cost of a bus is R1,2 million.  It is expected that the value of 
this bus will depreciate on a reducing balance per annum to R491 
520 in 4 years’ time.  The price of a new bus is expected to increase 
by 15% per annum. 
2.2.1 Calculate the percentage annual rate of depreciation of the 

bus. (4)
2.2.2 If the bus needs to be replaced in 4 years’ time, calculate 

the value of the sinking fund that needs to be set up to 
pay for the new bus.  Assume that the old bus will be 
traded in at its depreciation value of R491 520. (2)

2.2.3 Calculate the percentage increase in the cost of the bus in 
4 years. (2)

2.2.4 Calculate the amount that must be invested monthly into 
a sinking fund to cover the replacement cost of the bus in 
4 years’ time if the interest paid by the financial institution 
is 9% per annum compounded monthly.  Payments are 
made at the end of each month. (6)

[19]

QUESTION 3
Consider the following sequence of numbers: 2 ; 5 ; 2 ; 9 ; 2 ; 13 ; 2 ; 17 ; …
3.1 Write down the next TWO terms of the sequence, given that the 

pattern continues. (2)
3.2 Calculate the sum of the first 100 terms of the sequence. (5)

[7]

QUESTION 4
Consider the sequence: 5 ; 18 ; 37 ; 62 ; 93 ; …
4.1 If the sequence behaves consistently, determine the next TWO terms 

of the sequence. (2)
4.2 Calculate a formula for the nth term of the sequence. (5)
4.3 Use your formula to calculate n if the nth term in the sequence is 

1 278.  (4)
[11]
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QUESTION 5

Pattern 1 Pattern 2 Pattern 3 Pattern 4

In the patterns above each consecutive pattern has more shaded squares 
than the previous one.  The area of the shaded portion of the first pattern 
is   1 _ 4   square units.  Assume that the pattern behaves consistently, as shown 
above.
5.1 The shaded area in Pattern 2 is   1 _ 4   +   3 _ 16  .  Write down the area of the 

shaded portions of Patterns 3 and 4. (4)
5.2 Write down the area of the shaded portion of the nth pattern in 

sigma notation. (3)
5.3 If the pattern continues without end, what does the area in 

QUESTION 5.2 approach? (2)
[9]

QUESTION 6
The diagram below shows the graphs of ƒ(x) = ax and g(x) = hx2

The point P (1;   1 _ 2  )  is the point of intersection of ƒ and g.

P (1;   1 _ 2  ) 

y

x

(0; 1)

ƒ

g

0

6.1 Calculate the values of a and b. (2)
6.2 Write down the equation of ƒ–1 in the form y = … (3)
6.3 Explain why the inverse of g is not a function. (2)
6.4 Write down TWO ways in which the domain of g could be 

restricted in order that g–1 is a function. (2)
6.5 Determine the x-values for which:

6.5.1 ƒ–1(x) > 0 (2)
6.5.2 ƒ(x)– 1 = g(x) (2)

[13]

QUESTION 7
Given: g(x) =   2

 _ x – 3   – 1  
7.1 Write down the equations of the asymptotes of g. (2)
7.2 Calculate the intercepts of g with the axes. (3)
7.3 Use DIAGRAM SHEET 1 to draw the asymptotes and make a neat 

sketch of g. (3)
[8]

QUESTION 8
Sketched below are the functions ƒ(x) = cos(x + 30°) and 
g(x) = 2sin x for x ∈[–180°; 180°]

-180 -150 -120 -90 -60 -30 30 60 90 120 150 180

-2

-1

1

2

x

y

8.1 Write down the period of ƒ. (1)
8.2 Give the new range of g if g undergoes a positive vertical shift 

of 1 unit.  (2)
8.3 Write down the new equation of f if it is shifted 30° horizontally 

to the right. (1)
[4]

QUESTION 9
9.1 Determine ƒ′(x) from first principles if ƒ(x) =   1 _ x   (5)
9.2 Determine the derivatives of:
 9.2.1 ƒ(x) = –5x2 + 2x (2)
 9.2.2 y =  √ 

_
 x3   +   1 _ 3x3   (4)

[11]
QUESTION 10
Sketched is the graph of ƒ(x) = x3 – 4x2 – 11x + 30
A and B are the turning points of ƒ.

A

B

y

xO

ƒ

10.1 Determine the coordinates of A and B. (5)
10.2 Determine the turning points of g if g(x) = ƒ(x – 2) (2)
10.3 Determine the average rate of change of the function ƒ 

from A to B. (3)
10.4 Determine the equation of the tangent to the graph of ƒ at x = 1. (4)
10.5 Determine the x-coordinate of the point at which the tangent in 

QUESTION 10.4 cuts the graph of ƒ again. (4)
10.6 Determine the value(s) of k for which x3 – 4x2 – 11x + 30 = k 

will have only one real root. (2)
10.7 Determine the point(s) of inflection of ƒ. (6)

[26]
QUESTION 11 

The volume of a certain rectangular box is given by the equation 
ƒ(x) = x3 – 8x2 + 5x + 50
11.1 If the height of the box is (5 – x) units, determine an algebraic 

expression for the area of the base of the box. (3)
11.2 Calculate the value of x for which the volume is a maximum. (6)

[9]
TOTAL 136

DIAGRAM SHEET 1
QUESTION 7
7.3
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Memorandum

QUESTION 1

1.1.1 x2 – 10x = 24
x2 – 10x – 24 = 0

(x – 12)(x + 2) = 0
x = 12 or x = –2

OR
(x – 5)2 = 49 = 72

∴ x – 5 = 7 or –7
∴ x = 12 or –2

 standard form
 factors
 answers

(3)

1.1.2 x2 – 6x = 10(1 – 3x)
x2 – 6x = 10 – 30x

x2 + 24x – 10 = 0

x =   
–24 ±  √ 

___
  (24)2 – 4(1)(–10)  
  ___ 2(1)  

x =   –24 ±  √ 
_
 616  
 __ 2  

x = 0,41 or x = –24,41

 standard form
 substitution

 616
 answers (5)

1.1.3 (x – 1)(x – 2) ≤ 6
x2 – 3x – 4 ≤ 0

(x – 4)(x + 1) ≤ 0
+ 0  –  0 +
 – 1    4 

–1 ≤ x ≤ 4

 standard form
 factors

 answer (4)

1.2 x + 3y = 5
x = 5 – 3y

(5 – 3y)y + y2 = 3
5y – 3y2 + y2 = 3

0 = 3 – 5y + 2y2

0 = (3 – 2y)(1 – y)
y =   3 _ 2   or y = 1
x =   1 _ 2   or x = 2

 solve for x

 substitution

 standard form
 factors

 y-answers
 x-answers (7) [19]

QUESTION 2

2.1 FV = PV(1 – i)n

0,25P = P(1 – 0,21)n

nlog0,79 = log0,25

n =   
log0,25

 _ log0,79  
n = 5,88 years

 formula
 substitution 
 simplification
 n =
 answer

(5)

2.2.1 FV = PV(1 – i)n

491 520 = 1 200 000(1 – i)4

(1 – i)4 = 0,409 6
i = 0,2
r = 20,00%

  substitution
  simplification
 answer

(4)

2.2.2 FV(sinkingfund) = 1,200000(1,15)4 – 491 520
= R1 607 287,50

substitution
  answer

(2)

2.2.3 (1,15)4 = 1,74900625
∴ an increase of 74,90 %

 substitution
 increase

(2)

2.2.4 Let x be the monthly repayment
i =   9

 _ 1 200   = 0,007 5

1 607 287,50 = x [  (1,007 5)48 – 1
 __ 0,007 5  ] 

1 607 287,50 = x(57,520 711 1)
x = R27 942,76

 i
 1 607 287,50
 1,0075
 substitution
 57,5207111
 answer (6)[19]

QUESTION 3

3.1 2 ; 21  2
 21

(2)

3.2 (2 + 2 + … + 2) + (5 + 9 + 13 + …)
 for 50 terms for 50 terms

=  ∑ 
i = 1

  
50

  2  +  ∑ 
i = 1

  
50

  (4i + 1) 

= 2(50) +  [  50
 _ 2  (2(5) + 49(4))] 

= 100 + 25(10 + 196)
= 100 + 5 150
= 5 250

 2 + 2 + … + 2
 for 50 terms

 5 + 9 + 13 …
 for 50 terms

 100
 substitution
 answer

(5)
[7]

QUESTION 4

4.1 130 ; 173  
(2)

4.2 5 18 37 62 93

13 19 25 31

6 6 6

The second difference is constant ∴ Tn is 
quadratic
∴ an2 + bn + c = Tn

2a = 6
a = 3

Tn = 3n2 + bn + c
5 = 3(1)2 + b(1) + c

 b + c = 2 … (i)
18 = 3(2)2 + b(2) + c

 2b + c = 6 … (ii)
(ii) – (i): b = 4

c = –2
Tn = 3n2 + 4n – 2

OR
  a(1)2 + b(1) + c = 5
 (i) a + b + c = 5
  a(2)2 + b(2) + c = 18
 (ii) 4a + 2b + c = 18
  a(3)2 + b(3) + c = 37
 (iii) 9a + 3b + c = 37
(ii) – (i): 3a + b = 13
  b = 13 – 3a
Substitute b = 13 – 3a into (iii)
  9a + 3(13 – 3a) + c = 37
  9a + 39 – 9a + c = 37
  c = –2
Substitute b = 13 – 3a and c = – 2 into (ii)
  4a + 2(13 – 3a) + (–2) = 18
  –2a = –6
  a = 3
  ∴ b = 4

 a = 3

 substitution

 equation (ii)

 b = 4

 c = – 2 

(5)

 subst. x = 1, 2, 3

 Equations (ii) – (i):

 Substitution into (iii)

 c = –2

 b = 4
OR
Let Tn be the nth term of the sequence
Then

 

 

  
 
T2 – T1 = 13

      T3 – T2 = 19 
        

 
T4 – T3 = 25

        
 
T5 – T4 = 31

        Tn – Tn – 1 = … 
 
  }  add both sides

Tn – T1 = 13 + 19 + 25 + … (to n – 1 terms)

Tn – 5 =  (  n – 1
 _ 2  ) [2(13) + (n – 2)6]

Tn = (n – 1)(3n + 7) + 5

Tn = 3n2 + 4n – 2

 Let Tn

 subtracting terms

 Tn – T

 Tn – 5
 Tn – 3n2 + 4n – 2

4.3 3n2 + 4n – 2 = 1 278
3n2 + 4n – 1 280 = 0

(3n + 64)(n – 20) = 0
n =   –64

 _ 3   or n = 20
n =   –64

 _ 3   is not valid
∴ n = 20

 substitution

 factors
 n ≠   –64

 _ 3  
 n = 20

(4)
[11]

QUESTION 5

5.1 Pattern 3
  1 _ 4   +   3 _ 16   +   9 _ 64  
Pattern 4
  1 _ 4   +   3 _ 16   +   9 _ 64   +   27

 _ 256  

 sum
   9 _ 64  
 sum
   27

 _ 256  
(4)

5.2   1 _ 4   +   3 _ 16   +   9 _ 64   + … +   3
n – 1

 _ 4n  

 ∑ 
k = 1

  
n
    3

k – 1

 _ 4k     

 nth term
 sigma notation

(3)

5.3 a =   1 _ 4             r =   3 _ 4  

S =   a
 _ 1 – r   =   

  1 _ 4  
 _ 

1 –   3 _ 4  
   = 1

 r
 answer

(2)
[9]

QUESTION 6

6.1 b(1)2 =   1 _ 2  
b =   1 _ 2  

a1 =   1 _ 2  
a =   1 _ 2  

 answer

 answer (2)
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6.2 y = 2–x

y =   (  1 _ 2  )  x 
ƒ–1: x =   (  1 _ 2  )  y 

y =  log 
  1 _ 2  
 x

 substitution

 ƒ–1: x =   (  1 _ 2  )  y                      
 answer (3)

6.3 The inverse is not a function because for 
example, g–1 (  1 _ 2  )  = 1 or –1

 answer
(2)

6.4 x ∈[0; ∞) or x ∈(–∞; 0]  x ∈[0; ∞)
 x ∈(–∞; 0]

(2)

6.5.1 0 < x < 1  answer
(2)

6.5.2 ƒ(x) – 1 = g(x)
ƒ(x) – g(x) = 1

x = 0

 statement

 answer (2)
[13]

QUESTION 7

7.1 x  = 3
y = –1 

 answer
 answer

(2)

7.2 x-intercept:
0 = –1 +   2

 _ x – 3  
x – 3 = 2

x = 5
x-intercept (5 ; 0)
y-intercept  (0; –   5 _ 3  ) 

 substitution

 x-intercept
 y-intercept

(3)

7.3

-6 -4 -2 2 4 6

-6

-4

-2

2

4

6

x

y  shape
 intercepts
 asymptotes

(3)

[8]

QUESTION 8

8.1 Period = 360º  answer
 (1)

8.2 The shift changes the range of g and will 
now become [-1 ; 3]

 – 1 
 3

(2)

8.3 h(x) = cos(x + 30° – 30°)
h(x) = cos x  answer

(1)
[4]

QUESTION 9

9.1 ƒ′(x) =   lim    
h → 0

    
  1 _ x + h   –   1 _ x  

 _ h  

=   lim    
h → 0

    
  
x – (x + h)

 __ x(x + h)  
 __ h  

=   lim    
h → 0

    
x – (x + h)

 __ x(x + h)   ÷ h

=   lim    
h → 0

    –h
 _ x(x + h)   ×   1 _ h  

=   lim    
h → 0

    –1
 _ x(x + h)  

=   –1
 _ x2  

 substitution

 common denominator

 simplification

 simplification

 answer (5)

9.2.1 Dx [–5x2 + 2x] 
= –10x + 2  answer                   

(2)

9.2.2 y =  √ 
_
 x3   +   1

 _ 3x3  

y =  x   
3
 _ 2    +   1 _ 3  x–3

  
dy

 _ dx   =    3 _ 2  x   
1
 _ 2    – x–4

  x   
3
 _ 2   

   1 _ 3  x–3

 answer (4)
[11]

QUESTION 10

10.1 ƒ′(x) = 3x2 – 8x – 11
0 = (3x – 11)(x + 1)
x =   11

 _ 3   or x = –1
A(–1; 36) and B (  11

 _ 3  ; –14,81) 
Or
Some candidates may know Horners’ method
ƒ (  11

 _ 3  )  =  [ ( (  11
 _ 3   – 4)  ×   11

 _ 3  )  – 11]  ×   11
 _ 3   + 30

(this makes calculator work much easier)
i.e. ƒ(x) = ((x – 4)x – 11)x + 30

 derivative
 derivative = 0
 factors
 x-values
 points

(5)

10.2 (1; 36)
 (  17

 _ 3  ; –14,8) 
 x = 1
 y-values remain the same

(2)

10.3 Average rate of change

=   
36 – (–14,8)

 __ 
–1 –   11 _ 3  

  

=   50,8
 _ –4,  

�
 6   

= –10,89

 formula
 substitution

 answer (3)

10.4 ƒ′(1) = 3x2 – 8x – 1
= 3(1)2 – 8(1) – 1
= –16

ƒ(1) = 13 – 4(1)2 – 11(1) + 30
ƒ(1) = 16

y – 16 = –16(x – 1)
y = –16x + 32

 m = –16 

 point (1 ; 16)
 substitution
 answer

(4)

10.5 –16x + 32 = x3 – 4x2 – 11x + 30
0 = x3 – 4x2 + 6x – 2
0 = (x – 1)(x2 – 3x + 2)
0 = (x – 1)(x – 1)(x – 2)
x = 1 or x = 2

the tangent cuts the graph again at x = 2

 substitution
 standard form

 factors

 answer (4)

10.6 k > 36 or k < –14,81  answers
(2)

10.7 ƒ′(x) = 3x2 – 8x – 1
ƒ�(x) = 6x – 8
0 = 6x – 8
x =   4 _ 3  

3
4

0<⎟
⎠
⎞

⎜
⎝
⎛ƒ� 0>⎟

⎠
⎞

⎜
⎝
⎛ƒ�3

4
3
4

Point of inflection  (  4 _ 3  ;   286
 _ 27  ) 

or (1,33; 10,59)

 ƒ�(x) = 6x – 8
 ƒ�(x) = 0

 argument
 x-value
 y-value

(6)
[26]

QUESTION 11
11.1 area =   volume __ height  

=   x
3 – 8x2 + 5x + 50

  __ 5 – x  
= –x2 + 3x + 10

 division by 5 – x 
 answer

(3)

11.2 ƒ(x) = x3 – 8x2 + 5x + 50
ƒ′(x) = 3x2 – 16x + 5
0 = 3x2 – 16x + 5
0 = (3x – 1)(x – 5)
x =   1 _ 3   or x ≠ 5
But x = 5 is not valid
∴ x =   1 _ 3  

 ƒ′(x)
 = 0
 factors
 answers
 reject x = 5
 dimensions

(6)
[9]

TOTAL 136
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