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INTRODUCTION  
 

This guide has been put together using candidate responses to the 2023 May/June examination in CAPE 

Integrated Mathematics. The report reflects the original design of the examination paper.  

 

In 2023, approximately 1276 candidates sat the Integrated Mathematics Proficiency examination.   

 

The examination targeted the content and specific objectives of the syllabus with the aim of ensuring 

coverage and simultaneously catering to the wide range of mathematical abilities of candidates. The 

examination composed a Paper 01 with multiple-choice items, a Paper 02 with extended response 

questions, a Paper 031 in the form of a school-based assessment (SBA) and a Paper 032 which is an 

alternative examination to the SBA. The questions were set at appropriate levels to test the following 

skills: Conceptual Knowledge, Algorithmic Knowledge, and Reasoning.  

 

Each paper of this examination tested the three modules: Module 1 — Foundations of Mathematics, 

Module 2 — Statistics, and Module 3 — Calculus. The maximum possible mark for the examinations is 

300, which represents 100 per cent. The composition and weighting of the associated papers are as 

follows: 

 

• Paper 01: Forty-five multiple-choice items weighted as 90 marks and representing 30 per cent of the 

total examination 

• Paper 02: Six extended response-type questions each at 25 marks, totaling 150 marks. This 

corresponded to 50 per cent of the total examination 

• Paper 031/032: A total of 60 marks which represents 20 per cent of the total examination 

 

The following are comparative results spanning the five-year period 2019 to 2023. It must be noted that 

the results from 2020 are reflective of unusual circumstances and do not lend themselves to useful 

comparison with the other years. 

 

In the 2023 sitting of the examination, 68.66 per cent of candidates earned acceptable Grades I–V 

compared with 65.36 per cent in 2022, 64.52 per cent in 2021 and 67.53 per cent in 2019. In 2020, the 

percentage was 72.48. 

 

This year, the percentage of candidates who earned Grade I was 4.02 per cent compared with 4.54 per 

cent in 2022, 5.11 per cent in 2021 and 6.93 per cent in 2019. In 2020, the percentage was 9.10. 

 

This year, the percentage of candidates who earned Grade II was 5.39 per cent compared with 7.80 per 

cent in 2022, 5.53 per cent in 2021 and 5.67 per cent in 2019. In 2020, the percentage was 8.80. 

 

This year, the percentage of candidates who earned Grade III was 12.41 per cent compared with 10.17 

per cent in 2022, 11.34 per cent in 2021 and 9.40 per cent in 2019. In 2020, the percentage was 12.29. 
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PAPER 01 – MULTIPLE CHOICE 

 

This paper tested all three modules of the syllabus and it comprised of 45 items for a total of 90 marks. 

The maximum score obtained was 90 (100 per cent), with mean and standard deviation scores of 56.49 

and 16.95 respectively. This represented a decrease from the previous year when the mean and standard 

deviation scores were 57.06 and 20.49 respectively.  
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PAPER 02 – EXTENDED RESPONSE QUESTIONS 
 

This examination required candidates to answer all six questions for a maximum of 150 marks.  There 

were two questions from each of the three modules and each question was worth 25 marks. The 

maximum score obtained was 146 marks. The mean and standard deviation scores were 30 and 26.89 

respectively. This represented a decrease from the previous year when the mean and standard deviation 

scores were 31.61 and 27.77 respectively.  

 

Module 1: Foundations of Mathematics 
_____________________________________________________________________________________ 

Question 1  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) (i) 

 

 
 

 
  

Examiner’s Comments 

 

The candidate was able to correctly simplify the complex number in the correct format. 
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Candidate’s Response to Part (a) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly represent the complex number by plotting the point on the 

argand diagram and drawing a line from (0,0) to the point (4,1) with the arrow on the line directed 

towards the ending point. 
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Candidate’s Response to Part (b) 

 

 
 

 
 

Candidate’s Response to Part (c) 

 

 
 

 
 

Examiner’s Comments 

 

The candidate was able to correctly solve the composite function equation. 

Examiner’s Comments 

 

The candidate was able to correctly calculate the solutions for in the modulus inequality. 
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Candidate’s Response to Part (d) (i) 

 

 
 

 
 

Candidate’s Response to Part (d) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly apply the factor theorem to show that -3 is a factor of the given 

function. 

Examiner’s Comments 

 

The candidate was able to correctly calculate the three values of using long division and 

factorization. 
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Candidate’s Response to Part (e) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly apply the midpoint rule to obtain the coordinates of the 

endpoint. 
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_____________________________________________________________________________________ 

Question 2  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly apply the laws of indices and logarithms to determine the value 

for . 
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Candidate’s Response to Part (b) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly apply the laws of logarithms to solve for . 
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Candidate’s Response to Part (c) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly sketch the two graphs and label their points of intercept. 
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Candidate’s Response to Part (d) 
 

 
 

 
 

Candidate’s Response to Part (e) 
 

 
 

 

Examiner’s Comments 
 
The candidate was able to correctly use Cramer’s rule to calculate the value of y. 

Examiner’s Comments 
 
The candidate was able to correctly calculate the values of for the given trigonometric equation. 
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Candidate’s Response to Part (f) 

 

 
 

 
 

 

  

Examiner’s Comments 

 

The candidate was able to correctly calculate the loss of value after 4 years of depreciation. 
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Module 2: Statistics 
____________________________________________________________________________________ 

Question 3  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) (i) 

 

 
 

 
 

Candidate’s Response to Part (a) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to identify the number of unique six-element passwords can be generated.  

Examiner’s Comments 

 

The candidate was able to identify the number of unique six-element passwords that can be 

generated given that the password must begin and end with a number.  
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Candidate’s Response to Part (b) (i) 

 

 
 

 
  

Examiner’s Comments 

 

The candidate was able to correctly draw and label the histogram. 
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Candidate’s Response to Part (b) (ii) 

 

 
 

 
 

Candidate’s Response to Part (c) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly calculate the mean length, giving the answer to 2 decimal 

places.  

Examiner’s Comments 

 

The candidate was able to correctly calculate probability.  
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Candidate’s Expected Response to Part (d) (i) 

 

 
 

 
 

 
 

 
 

  

Examiner’s Comments 

 

In the absence of a sample from a candidate’s script, the preceding response shows how candidates 

were expected to correctly use least squares regression estimation.  
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Candidate’s Expected Response to Part (d) (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Examiner’s Comments 

 

In the absence of a sample from a candidate’s script, the preceding response shows the correct way 

to state the equation of the supply line.  
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_____________________________________________________________________________________ 

Question 4 
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) (i) 

 

 
 

 
 

Candidate’s Response to Part (a) (ii) 

 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly determine the conditional probability.  

Examiner’s Comments 

 

The candidate was able to correctly calculate probability. 
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Candidate’s Response to Part (b) (i) 

 

 
 

 
 

Candidate’s Response to Part (b) (ii) 

 

 

 

 

 

 

  

Examiner’s Comments 

 

The candidate was able to correctly apply binomial distribution to determine the probability.  

Examiner’s Comments 

 

The candidate was able to correctly apply binomial distribution to determine the probability. 
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Candidate’s Response to Part (c) (i) 

 

 
 

 
 

Candidate’s Response to Part (c) (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner’s Comments 

 

The candidate was able to distinguish clearly between a sample survey and a population census. 

Examiner’s Comments 

 

The candidate was able to provide a sound limitation of conducting a population census in the 

school.  
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Candidate’s Response to Part (c) (iii) 

  

 
 

 

 
 

  

Examiner’s Comments 

 

The candidate was able to distinguish clearly between systematic and stratified random sampling 

techniques.  
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Candidate’s Response to Part (d) (i) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to calculate the expected number using the probability distribution 

table provided. 
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Candidate’s Response to Part (d) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to calculate the standard deviation using the probability distribution table 

provided. 



24 | P a g e  
 

Module 3: Calculus 
____________________________________________________________________________________ 

Question 5  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly evaluate the limit. 
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Candidate’s Response to Part (b) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly calculate the gradient of the curve at the point. 
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Candidate’s Response to Part (c) 

 

 
 

 
 

 

Candidate’s Response to Part (d) (i) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly differentiate the function, applying the rule. 

Examiner’s Comments 

 

The candidate was able to correctly calculate the displacement at time zero. 
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Candidate’s Response to Part (d) (ii) 

 

 
 

 
 

 

Candidate’s Response to Part (d) (iii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly derive the velocity function. 

Examiner’s Comments 

 

The candidate was able to correctly calculate the time at which the particle reaches the maximum 

height. 
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Candidate’s Response to Part (d) (iv) 

 

 
 

 
 

 

Candidate’s Response to Part (d) (v) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly calculate the maximum height of the particle. 

Examiner’s Comments 

 

The candidate was able to state whether the acceleration was a constant. 
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Candidate’s Response to Part (e) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to derive the partial derivative of the function with respect to .  
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_____________________________________________________________________________________ 

Question 6  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) (i) 

 

 
 

 
 

Candidate’s Response to Part (a) (ii) 

 

 
 

 
  

Examiner’s Comments 

 

The candidate was able to correctly determine an expression for the rate at which the volume is 

changing per second. 

Examiner’s Comments 

 

The candidate was able to correctly calculate the rate of change of volume for the given value of 

radius. 
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Candidate’s Response to Part (b) (i) 

 

 
 

 
 

Candidate’s Response to Part (b) (ii) 

 

 
 

 
 

Examiner’s Comments 

 

The candidate was able to correctly find the indefinite integral of the given function. 

Examiner’s Comments 

 

The candidate was able to correctly evaluate the definite integral of the function. 
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Candidate’s Response to Part (c) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to correctly calculate the area bounded between the curve and the x-axis. 
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Candidate’s Response to Part (d) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate was able to solve the first-order differential equation with the given initial condition. 
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PAPER 032 – ALTERNATIVE TO THE SCHOOL BASED ASSESSMENT 
 

The questions on this paper were worth a total of 60 marks, which represents 20 per cent of the total 

examination. 

 

Samples of correct answers are shown below except for Parts 2 (b) (ii) and 4 (a) for which no correct 

responses were observed. 

 

_____________________________________________________________________________________ 

Question 1  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 
 

 
 

  

Examiner’s Comments 

 

After stating that the type of progression is a geometric progression, the candidate then showed that 

a common ratio exists. 
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Candidate’s Response to Part (b) 
 

 
 

 
 

Candidate’s Response to Part (c) 

 

 
 

 
 

  

Examiner’s Comments 
 
The candidate first showed that the correct value for the ratio is 2 and then correctly calculated the 

number of new cases that occurred on Day 5. 

Examiner’s Comments 

 

The candidate showed the correct substitution and calculated the correct answer. 
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Candidate’s Response to Part (d) 

 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate correctly stated the equation for nth term went on to provide the correct answer. 



37 | P a g e  
 

_____________________________________________________________________________________ 

Question 2  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate correctly stated the type of probability as binomial and provided reasons which 

indicated that there is a definite number of trials with only two outcomes and that each must be 

independent/discrete. 
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Candidate’s Response to Part (b) (i) 

 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate used the correct formula, substituted correctly and calculated the correct answer. 
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Candidate’s Response to Part (b) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

There was no correct response for this part of the question. An example of the correct use of 

complement, correct interpretation of X≤1, correct calculation of probability X = 1, correct 

substitution and correct answer are shown below. 
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_____________________________________________________________________________________ 

Question 3  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 

 

 

Examiner’s Comments 

 

The candidate constructed a correct histogram showing the number of patients from each age range 

who would have recovered. 
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Candidate’s Response to Part (b) 

 

 
 

 
 

Candidate’s Response to Part (c) 

 

 
 

 
 

Candidate’s Response to Part (d) 

 

 

 
 

 

Examiner’s Comments 
 
The candidate calculated the average correctly. 

Examiner’s Comments 
 
The candidate provided the correct modal age. 

Examiner’s Comments 
 
The candidate provided the correct median age. 
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_____________________________________________________________________________________ 

Question 4  
_____________________________________________________________________________________ 

 

Candidate’s Response to Part (a) 

 

 
 

 
 

Examiner’s Comments 

 

There was no correct response for this part of the question. An example of the correct equation, and 

correctly separating the variables, integrating LHS, integrating RHS, calculating A and calculating k 

are shown below. 
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Candidate’s Response to Part (b) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate provided the correct answer. 
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_____________________________________________________________________________________ 

Question 5  
_____________________________________________________________________________________ 

 

Candidate’s Response to Parts (a) to (c) 

 

 
 

 
 

 
 

 

 
 

 

 

 

Examiner’s Comments 

 

The candidates correctly computed the probabilities. 
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Candidate’s Response to Part (d) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate correctly determined that they are not mutually exclusive. The justification could have 

been shown as follows. 

𝑃(𝐴 ∩ 𝑛𝑜 𝑐ℎ𝑎𝑛𝑔𝑒) ≠ 0  
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_____________________________________________________________________________________ 

Question 6  
_____________________________________________________________________________________ 

 

Candidate’s Response to Question 6 

 

 
 

 
  

Examiner’s Comments 

 

The candidate’s response consisted of appropriate questions and answer options. An introduction, 

worth one mark, was missing. An example of an appropriate introduction is provided below. 
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Overall Recommendations 
 

• Emphasis should be placed on the interpretation of keywords in questions and the use of exact 

values where applicable or three significant figures.  

• More emphasis is needed on recognition of laws and theories in questions, and more practice is 

required to ensure their correct application.  

• Algebra skills should also be reinforced in every unit, to ensure through understanding and 

mastery. 


