
 

IEB Copyright © 2025 PLEASE TURN OVER 

 

Please paste the barcoded 
label here 

TOTAL 
MARKS 

 

 
 

 

INTERNATIONAL SECONDARY CERTIFICATE EXAMINATION 
MAY 2025 

 

FURTHER STUDIES MATHEMATICS (EXTENDED): PAPER II 
 

EXAMINATION NUMBER               

 

Time: 1 hour 100 marks 
 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY 
 

1. This question paper consists of 36 pages and an Information Booklet of 4 pages (i–iv). 
Please check that your question paper is complete. 

 

2. This question paper consists of THREE modules. Choose ONE of the THREE modules 
and tick (✓) the one you have chosen. 

 

MODULE 2: STATISTICS (100 marks) OR 
 

MODULE 3: FINANCE AND MODELLING (100 marks) OR 
 

MODULE 4: MATRICES AND GRAPH THEORY (100 marks) 
 

 

3. Answer the questions on the question paper and hand it in at the end of the 
examination. Remember to write your examination number in the space provided. 

 

4. Non-programmable and non-graphical calculators may be used, unless otherwise 
indicated. 

 

5. All necessary calculations must be clearly shown and writing must be legible. 
 

6. Diagrams have not been drawn to scale. 
 

7. Rounding of final answers. 
MODULE 2: Four decimal places, unless otherwise stated. 
MODULE 3: Two decimal places, unless otherwise stated. 
MODULE 4: Two decimal places, unless otherwise stated. 

 

8. Four blank pages (pages 33–36) are included at the end of the question paper. If you 
run out of space for an answer, use these pages. Clearly indicate the number of the 
question you are answering should you use this extra space. 

 

 

FOR MARKER'S USE ONLY 
 

Module 2 Q1 Q2 Q3 Q4 Q5 Total 

 

Module 3 Q1 Q2 Q3 Q4 Q5 Q6 Total 

               

Marks 16 20 20 25 19 100 Marks 13 16 25 15 21 10 100 
 

Module 4 Q1 Q2 Q3 Q4 Q5 Q6 Total 

        

Marks 24 16 10 20 22 8 100 
 *F

S1
2M

AT
F-

1-
E*
 

 



INTERNATIONAL SECONDARY CERTIFICATE: FURTHER STUDIES MATHEMATICS (EXTENDED): Page 2 of 36 
PAPER II – MAY 

IEB Copyright © 2025 

MODULE 2 STATISTICS 
 
QUESTION 1 
 
When Juliana rides her horse, she successfully jumps a certain height 3 out of every  
5 attempts.  

 
(a) Determine the probability that in 8 jumps she will be successful 6 times. 

 

 

 

 

 

 

 

 

(6) 

 
(b) Juliana has 40 attempted jumps. 

 
(1) Explain why it is important for both > 5np  and > 5,nq  in order to use the 

normal distribution as a suitable approximation. 
 
 
 
 
 

(2) 
 
(2) Hence, determine the probability that she is successful in more than 30 jumps.

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (8) 
 [16] 
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QUESTION 2 
 
Jamie works in an airconditioned office where the temperature of the office is normally 
distributed with a mean of 20 °C and a standard deviation of 0,8 °C. 
 
(a) Calculate, showing all working, the probability that on a random day the temperature 

will be below 21 °C.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 

 
(b) During a random week, find the probability that 2 of the days will have an office 

temperature that is above 21 °C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 
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(c) Jamie finds that the temperature in the office is comfortable for 70% of the days. 
 

If the upper limit of a comfortable temperature is 21 °C, calculate the lower limit of a 
comfortable temperature (correct to 1 decimal place). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (8) 
 [20] 
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QUESTION 3 
 
3.1 A research study showed that out of a sample of 140 teenagers, 49 of them will 

download a series and pre-watch it before it airs on television. 
 

(a) Calculate a 96% confidence interval for the proportion of all teenagers who 
pre-watch a series.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (6) 
 

(b) The researcher finds that the interval is too wide. Suggest one way for her to 
narrow the confidence interval. 
  

 

 
  

  
 (2) 
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3.2 Michael claims that swimming a 50-metre freestyle race will be faster by at least  
1 second when swimming with goggles. He swam thirty 50-metre races without 
goggles and thirty 50-metre races with goggles. A summary of his times (in seconds) 
are as follows: 

  

With goggles = 30n  
Mean swim time: 

( )= 24,69x  

Standard deviation: 

x =0,49  

Without 
goggles 

= 30n  
Mean swim time: 

( )= 25,99y  

Standard deviation: 

= 0,8 y  

 
(a) State the null and alternate hypotheses used to conduct this test.   

 

 

 

 

 

 

 

 

 

(2) 

 

(b) The hypothesis test at the %  significance level suggested that there is 

sufficient evidence to support Michael’s claim. Find  , correct to the nearest 

percentage.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(10) 
[20] 
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QUESTION 4 
 
4.1 Bucket A contains a large number of red circular discs.  

Each disc is numbered 1, 2, 3 or 4.  
 
A disc from the bucket is selected at random and has the following probability 
distribution: 
 

x  1 2 3 4 

P(X = x) m m 0,3 – m2 0,4 – 0,7m 

 
(a) Show that m = 0,3.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (5) 

(b) Hence, find the value of  .E X   

 
 
 
 
 
 
 
 (4) 
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(c) Bucket B contains a large number of white circular discs, each numbered 1, 2, 
3, or 4. 
A disc is selected at random and has the following probability distribution. 

 

y  1 2 3 4 

( )P Y = y  p p q q 

 
A disc is simultaneously selected from bucket A and bucket B. The probability 
of obtaining discs showing the same number is 0,24. 
 
Find the values of p and q.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 (8) 
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4.2 A random variable X has probability density function 

( )
0 < <

0 otherwise

ax x b
f x =





  

where a and b are constants. Given that the median of X is 4, find a and b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (8) 

 [25] 
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QUESTION 5 
 
5.1 Determine the number of times the 5-letter word ADMIN appears when the letters of 

the 14-letter word ADMINISTRATION are arranged. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (5) 
 
 
  

5.2 The members of a particular bridge club are made up of married couples. For any 
married couple in the club: 

 

• The probability that the husband is retired is 0,7. 

• The probability that the wife is retired is 0,4. 

• Given that the wife is retired, the probability that the husband is retired is 0,8. 
 

(a) Draw a Venn diagram of the information presented above.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) 
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(b) Two married couples are chosen at random. 
 

Find the probability that only one of the two husbands and only one of the two 
wives is retired. 
 
 
 
 
 
  

 
 
 
 
 
 
  

 
 
 
 (6) 

 [19] 
 

Total for Module 2: 100 marks 
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MODULE 3 FINANCE AND MODELLING 
 
QUESTION 1 
 
Mr Liakos invests an amount x rands now and a further 2x rands in 5 years' time. After a 
further 3 years, he withdraws R25 000. Initially, the interest rate is 8% per annum, 
compounded annually. After 4 years, this changes to 12% per annum, compounded 
quarterly, and after a further 2 years it changes to 10% per annum compounded monthly. 
After 10 years the balance is R89 357,16. 
 
(a) Set up a time-line with the relevant amounts indicated. 
 
 
 
 
 
 
 
 
 
 
 

(4) 
 
(b) Write down an equation that can be used to solve for x. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(7) 
 
(c) Solve for x, correct to the nearest rand. 
 
 
 
 
 
 
 

(2) 
[13] 
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QUESTION 2 
 
Tsholo's car is currently worth R320 000, and depreciating on the reducing balance method. 
The car she intends to purchase in 5 years' time currently costs R750 000 and the price is 
rising with inflation at 9% per annum. Tsholo makes 60 monthly deposits of R14 154,85 in 
a savings account, starting in one month, to have exactly the right amount to purchase the 
car in 5 years' time, taking into account that she will trade in the old car. The interest on her 
investment is 6% per annum compounded monthly for the first three years, and then 8% 
per annum compounded monthly for a further 2 years.  
 
(a) Calculate the cost of the car, in 5 years' time, that Tsholo would like to purchase. 
 
 
 
 
 
 

(2) 
 
(b) Determine the amount that Tsholo will have saved in 5 years' time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(9) 
 
(c) Hence, calculate the rate of depreciation on Tsholo's current car. 
 
 
 
 
 
 
 
 
 
 

(5) 
[16] 
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QUESTION 3 
 
Modiehi takes out a loan to buy a new building for her successful fashion business.  
The loan is described by the following recursive rule, where the unit of n is months: 
 

1 1,01n nP P x
+
= − ; 0 15 000 000P =  and 240 0P = . 

 

(a) What does nP  represent?  

 
 
 
 
 

(2) 
 
(b) Convert the recursive rule into an explicit formula to calculate the value of x. 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
 
After 4 years, the recursive rule becomes. 
 

1 1,012m mQ Q y
+
= −  and 192 0.Q =  

 

(c) Calculate 0 .Q  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(7) 
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(d) Calculate y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 
 
(e) Calculate the effective annual interest rate over the course of the loan, as a 

percentage. 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 
[25] 
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QUESTION 4 
 
Some information about a population, whose growth is thought to be logistical, is given 
below: 
 

Year Population (P) 
P

P


 

2022 2 200  

2023 2 352 x 

2024 2 525 y 

2025 2 614  

 
(a) Calculate the values of x and y, correct to five decimal places. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
 
(b) Assuming that (2 352; x) and (2 525; y) lie on the line of best fit, write the equation 

of the function of 
P

P


 against P, giving parameters to four decimal places. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5)  
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(c) Estimate the intrinsic growth rate, correct to 4 decimal places. 
 
 
 
 
 
 
 

(2) 
 
(d) Estimate the carrying capacity of the population, correct to the nearest whole 

number. 
 
 
 
 
 
 
 
 

(2) 
[15] 
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QUESTION 5 
 
For a particular predator-prey model, the following system of equations apply: 
 

2

1

1

1,1 0,0001 0,001

0,95 0,0002

n n n n n

n n n n

R R R R F

F F F R

+

+

= − −

= +
 

 
Furthermore, a phase plot is as follows: 
 

 
 

(a) Write down the initial populations of predator and prey. 
 
 
 
 
 

(2) 
 
(b) Explain why the predator population initially increases while the prey decreases. 
 
 
 
 
 
 

(2) 
 
(c) State the intrinsic growth rate of the prey. 
 
 
 
 
 
 
 

(2) 
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(d) Find the carrying capacity of the environment. 
 
 
 
 
 
 
 
 
 
 

(3) 
 

(e) Determine the reproductive growth of the predator in the first cycle. 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 
 
(f) Calculate the equilibrium values of the predator and prey, showing all working. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) 
[21] 
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QUESTION 6 
 
Tsibela owns a large pond in which he breeds koi fish. 
The koi population is increasing exponentially. To 
estimate the number of koi, he captures and tags 50 
of them. (Tagging involves fastening a tiny ring to a 
lip of the fish. It is not harmful or painful). After 1 
month, he randomly captures a sample of 460 fish 
and notes that 10 of these are tagged. After a further 
month, he randomly samples 529 fish and 10 of these 
are tagged. 
 
(a) Determine the rate of increase of fish per month. 
 
 
 
 
 
 
 
 
 

(4) 
 
(b) Determine the initial number of koi in the pond. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
[10] 

 
Total for Module 3: 100 marks 
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MODULE 4  MATRICES AND GRAPH THEORY 
 
QUESTION 1 
 
1.1 Solve for x, y and z using matrix algebra 

 

3 2 7 8

8 3 2 38

2 1 5 10

x

y

z

− −     
     

− =
     
     − − −     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(10) 
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1.2 If matrix A = 

1 2 1

2 1 2

1 2 1

− 
 
 
 − 

 

 
(a) Find the adjoint of matrix A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
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(b) Show that ( )  
n

adj A A
1

det det
−

=  for the given square matrix n nA  . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (8) 

[24]  
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QUESTION 2 
 

If matrix B = 
3 4

6 2

 
 
 

 

 
 

2.1 Write down the resultant matrix when the points represented in matrix B have been 

reflected about y = −x. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

  (3) 
 
 

2.2 Write down the resultant matrix when the points represented in matrix B have been 
sheared by a factor of 2, parallel to the y-axis with the y-axis invariant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 
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2.3 Write down the resultant matrix when the points represented in matrix B have first 

been reflected about the x-axis, and then enlarged by 
1

2
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
 

2.4 The image of B is B' = 
3 4

12 4

 
 
− − 

. State in words the transformation(s) performed 

on B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 

[16] 
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QUESTION 3 
 

A matrix R = 
7 3

5 2

 
 
 

 rotated yields an image, 
5,112 2,235

'
6,918 2,829

R
 

=  
 

 

By what degree, accurate to 1 decimal place, were the points represented in matrix R 
rotated? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[10] 
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QUESTION 4 
 
4.1  

 

 

(a) What edges need to be added to the graph, to make it a complete graph? 
 
 
 
 
 
 
 
 
 
 

(6) 
 

(b) What edge or edges need to be added or removed to make the original graph 
a connected graph? 

 
 
 
 
 
 
 
 

(2) 
 

(c) What edges can be added so that a Hamiltonian circuit is possible? 
 

 
 
 
 
 
 
 
 

(3) 
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4.2 A simply connected graph, is a graph that is both simple and connected. 
 Given a simply connected graph, A, with 6 vertices and 9 edges. 
 

(a) What is the sum of the degrees of the vertices?  
 
 
 
 
 
 
 
 
 
    (2) 
 
 (b) What is the maximum degree any one vertex can have? 
 
 
 
 
 
 
 
 

 
(2) 

 
(c) Draw an example of the graph A such that the graph contains an Eulerian 

circuit. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
   (5) 

[20] 
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QUESTION 5 
 

 
 
The weights in the above graph, are positive distances. 
 
5.1 Use Dijkstra's Algorithm to solve x and y, if there are three shortest routes, all equal 

in weight, between A and H. 
 

Show clear evidence of your working, including the termination of non-viable routes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   (14) 
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5.2 Use Primm's algorithm, starting at A, to find a minimum spanning tree if x = 3  
and y = 6. 

 
Clearly state the order in which you choose the edges, as well as the length of the 
minimum spanning tree.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) 
[22] 
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QUESTION 6 
 

 
 
 
A wedding planner arranges glasses in a pyramid. 
 
The glasses labelled b, f, d and h have been prefilled with liquid. 
 
Liquid is only poured into glass a, at the top of the pyramid. Liquid distributes evenly as it 
flows down the pyramid to lower glasses.  
 
6.1  Ten glasses of liquid are poured into glass a. How many glasses of liquid overflow 

from glass l and glass j? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 
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6.2 Hence, which glass(es) on the bottom row will have the most liquid in them? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (3) 
[8] 

 
Total for Module 4: 100 marks 
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ADDITIONAL SPACE (ALL QUESTIONS) 
 
REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE 
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED. 
 
  



INTERNATIONAL SECONDARY CERTIFICATE: FURTHER STUDIES MATHEMATICS (EXTENDED): Page 34 of 36 
PAPER II – MAY 

IEB Copyright © 2025 

  



INTERNATIONAL SECONDARY CERTIFICATE: FURTHER STUDIES MATHEMATICS (EXTENDED): Page 35 of 36 
PAPER II – MAY 

IEB Copyright © 2025 PLEASE TURN OVER 

 
  



INTERNATIONAL SECONDARY CERTIFICATE: FURTHER STUDIES MATHEMATICS (EXTENDED): Page 36 of 36 
PAPER II – MAY 

IEB Copyright © 2025 

 


