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SECTION A 
 

QUESTION 1 
 
(a) Solve for x, leaving answers correct to one decimal place if necessary.  
 

(1) (3x – 1)(4 – x) = 0 
 
 
 
 
 
 
 
 
 
   (2) 
 

(2) 2
3x

 = 7 
 
 
 
 
 
 
 
 
 
 
 
    (2) 
 

(3) x(x – 1) < 20 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (4) 
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(b) Determine the value(s) of p for which the roots of x(x – 6) = 2p are real and equal.  
 
 

 
 
 
 
 
 
 
 
 
 

   
 
     
 
 
 
 
    
    (4) 

   [12] 
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QUESTION 2 
 

(a) Solve for x if ( ) −
1
3+ 3 = 2.x  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
    (2) 
 
(b) Solve for x if log3 (x + 5) – log3 x = 1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (4) 
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(c) (1) If w = −7 x ;  then for what value(s) of x is w non-real? 

 
 
 
 
 
 
 
 
 
 
    (2) 
 

(2)  Solve for x if w + 2 = x + 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (5) 
    [13] 
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QUESTION 3 
 

(a) Using first principles, find g ′(x) if g(x) = –3x2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (4) 
 

(b) Find f ′(x) if f(x) = 3 55
+ .

3
x

x
 

 
 
 
 
 
 
 
 
 
 
 
    
    (4)  
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(c) In the diagram below: 
 

• f(x) = x2 – 2x – 3 

• A is the y-intercept and B an x-intercept of f. 
 

 (1) Calculate the coordinates of A and B.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
    (4) 
 

(2) Determine the coordinates of the point on f where the tangent to f is parallel 
to line AB.  

 
 
 
 
 
     
 

  
 
 
 
 
 
 
 
 
 
 
 
 
    

  (5) 
    [17]  
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QUESTION 4 

(a) The nth term of an arithmetic sequence is given by Tn = 5n – 2. 
 

(1) Determine the number of terms in the sequence if the last term is 198.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (2) 
 

(2) Determine the sum of all the terms of the sequence.   
 
 
 
 
 
 
 
 
 
 
    (3) 
 

(b) The sum of the first n terms of a geometric series is given by Sn = 8 – 23–n. 
Determine the 9th term of the series.   

 
 
 
 
 
 
 
 
 
 
 
 
     
    (4) 
    [9]   
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QUESTION 5 
 
In the diagram below: 
 

• g(x) = x 3 – 3x 

• A and B are the turning points of g. 

• C, O and D are the three x intercepts of g. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Determine the coordinates of A and B. 
 
 
 
 
 
 
 
 
 
 
    (5) 
 

(b) On the Cartesian plane above, sketch g ′(x). 
 
 
 
 
 
 
    (3) 
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(c) Determine the equation of the tangent to the original function g(x) = x3 – 3x at x = 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
    (5) 
    [13] 
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QUESTION 6 
 
You start a business and buy a delivery truck for R450 000. 
 
(a) If the inflation rate is 6% per annum, how much will a new delivery truck cost in five 

years' time? 
 
 
 
 
 
 
 
 
 
    (2) 
 
(b) If you calculate depreciation at 20% per annum using the reducing-balance method, 

what will the value of your delivery truck be in five years' time? 
 
 
 
 
 
 
 
    (2) 
 
(c) You set up a sinking fund for the next 5 years so that you can trade in your delivery 

truck and buy a new one by financing the difference with the sinking fund. 
 

The bank offers an interest rate of 9% per annum compounded monthly. How much 
should you put away at the end of each month so that you have enough to finance 
the difference between the new vehicle and trade-in value of your delivery truck at 
the end of 5 years? The last payment into the sinking fund is made at the end of the 
5 years. 

 
 
 
 
 
 
 
 
 
 
 
 
    (5) 
    [9] 

 

73 marks 



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER I Page 12 of 24 

IEB Copyright © 2022 

SECTION B 
 
QUESTION 7 
 
A person is able to pay R14 500 per month to pay off a loan. The bank offers the person an 
interest rate of 12% per annum compounded monthly.  
 
(a) What is the maximum loan the person can get from the bank if it needs to be paid 

back over a period of 20 years? (Round down to the nearest hundred.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (3) 
 
(b) If the loan above is taken up by the person, what will the outstanding balance be at 

the end of the 8th year (immediately after the instalment has been made), if they 
made payments of R14 500 per month? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (5) 
    [8] 
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QUESTION 8 
 
(a) Calculate the value of x if:  

 

( )
=3

3 + 5 =711
n

x

n  

 
 
 
 
 
 
 
 
     

   
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     (6) 
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(b) In the diagram below, a ball bounces indefinitely along the path modelled below. The 
ball starts at A where it is catapulted into the air before bouncing for the first time at 

B. The horizontal distance BC = 
3

4
 of AB and CD = 

3

4
 of BC. This pattern continues 

indefinitely. 
 

 

• Each bounce is modelled by the equation ( )− −
21

= + .
2

y x p q  

• If the ball continued to bounce, it would eventually converge with the horizontal 
16 metres from point A. 
 

(1) Determine the length of AB.   
 
 
 
 
 
 
 
   

    
    
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (3) 
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(2) What is the maximum height reached by the ball between points B and C?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
     
 
 
 
 
 
 
 
 
 
 
 
    
    (5) 
    [14]  
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QUESTION 9 
 
(a) In the diagram below: 

• w(x) = –x + 6 and t(x) = x – 4 are the axes of symmetry for the given graph h. 

• E(9; 2) lies on h. 

• ABCD is a rectangle with AD on the x-axis. 
 

 
 

(1) If h(x) = 
−

a

x p
 + q, find the values of a, p and q. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (6) 
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(2) Determine the area of rectangle ABCD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
    (7) 
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(b) (1) On the set of axes below sketch g(x) = log2 x if x ≤ 4.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

   (3) 
 

(2) On the set of axes above, sketch the graph of g
–1

(x) the inverse of g. 
 
 
 
 
    (3) 
 

 (3) Write down the domain of g
–1

(x). 
 
 
    (1) 

(4) For what values of x is 
( ) ( )

( )


–1

?
'×

0
g x g x

g x
 

 
 
 
 
 
 
    (2) 
    [22] 
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QUESTION 10 
 
You are given the following numbers 1; 3; 6; 8; and 9 to use in creating five-digit numbers. 
 
(a) (1) How many unique five-digit numbers can be created if repetition is not 

allowed?  
 
 
 
 
 

 
    (1) 
 

(2) What is the probability that a unique five-digit number starts with an 8 and  
 ends with a 3, if repetition is not allowed? 
  

 
 
 
 
 
 
 
 
 
    (2) 
 
 (3) How many unique even numbers greater than 65 000 can be created, if 

repetition is not allowed? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (4) 
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(b) In a factory that produces kettles, it is known that the probability of producing a 

defective kettle is 
1

.
65

 

 
(1) How many kettles would you expect to be defective if 19 500 kettles were 

produced by the factory? 
 
 
 
 
 
 
     (1) 
  

(2) If you produced 150 kettles, what is the probability that none of these kettles 
would be defective? (Round off to four decimal places.) 

 
 
 
 
 
 
 
 
    (2) 
 
(c) It is given that the P(A) = x; P(B) = 0,6 + x and the P(A ∩ B) = 0,36 – x. If the events 

of A and B are independent, find the value of x. 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
     
    (4) 
    [14]  
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QUESTION 11 
 
In the diagram below, C and D represent two drones on the ground. 
 

• The drone at C has a flight path modelled by f(x) = –x2 + 2x + q.  

• The drone at D has a flight path modelled by g(x) = mx + 5. 

• CD is 7 metres and AB is 2 metres. 
 

 
 
(a) If point E is directly above C, calculate the length of EC. Show all your workings. 
    
    
    
    
    
 
    
     
     
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    (7) 
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(b) A friend of yours says: 'The vertical distance between flight path DB and the parabolic 
flight path CA will never be less than 40 cm.' 

 
Is your friend's statement correct? (Show all working.) 

 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
    (6) 
    [13] 
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QUESTION 12 
 
Below is the sketch of f ′ (x): 
 

• A and B lie on f ′ (x) with C being the turning point. 

• C lies on the x-axis. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If f (0) = –14 and f (2) = 2, calculate the x intercept for f (x). 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
    [6] 

 

77 marks 

 
Total: 150 marks 
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