
THE UNITED REPUBLIC OF TANZANIA
MINISTRY  OF EDUCATION, SCIENCE AND TECHNOLOGY
NATIONAL EXAMINATIONS  COUNCIL OF TANZANIA

CANDIDATES’ ITEM RESPONSE ANALYSIS 
REPORT ON THE CERTIFICATE OF SECONDARY 

EDUCATION EXAMINATION (CSEE) 2022

ADDITIONAL MATHEMATICS



  
 

 

 
THE UNITED REPUBLIC OF TANZANIA 

MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGY 

NATIONAL EXAMINATIONS COUNCIL OF TANZANIA 

 

 

 

 

 

 

 

 

CANDIDATES’ ITEM RESPONSE ANALYSIS  

REPORT ON THE CERTIFICATE OF SECONDARY 

EDUCATION EXAMINATION (CSEE) 2022 

 

 

 

 

 

 

 

 

042 ADDITIONAL MATHEMATICS 
 

 

 



ii 
 

Published by; 

The National Examinations Council of Tanzania, 

P.O. Box 2624, 

Dar es Salaam, Tanzania. 

 

 

 

 

 

 

 

 

 

 

 

© National Examinations Council of Tanzania, 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 

All rights reserved.  



iii 
 

TABLE OF CONTENTS 

FOREWORD ........................................................................................................... iv 

1.0 INTRODUCTION ......................................................................................... 1 

2.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH 

QUESTION ................................................................................................... 3 

2.1 Question 1: Variations ................................................................................... 3 

2.2 Question 2: Statistics ..................................................................................... 9 

2.3 Question 3: Coordinate Geometry............................................................... 13 

2.4 Question 4: Locus........................................................................................ 21 

2.5 Question 5: Algebra .................................................................................... 26 

2.6 Question 6: Geometrical Constructions ...................................................... 33 

2.7 Question 7: Trigonometry ........................................................................... 39 

2.8 Question 8: Numbers ................................................................................... 46 

2.9 Question 9: Logic ........................................................................................ 51 

2.10 Question 10: Sets ......................................................................................... 54 

2.11 Question 11: Functions................................................................................ 59 

2.12 Question 12: Integration and Differentiation .............................................. 64 

2.13 Question 13: Probability.............................................................................. 72 

2.14 Question 14: Vectors and Transformations ................................................. 79 

3.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH 

TOPIC ......................................................................................................... 88 

4.0 CONCLUSION AND RECOMMENDATIONS ........................................ 88 

4.1 Conclusion ................................................................................................... 88 

4.2 Recommendations ....................................................................................... 89 

APPENDIX I: Analysis of Candidates’ Performance on Each Topic .................... 90 

APPENDIX II: Comparison of Candidates’ Performance on Each Topic in 2021 

and 2022 ........................................................................................ 91 

 

 



iv 
 

FOREWORD 

This report presents Candidates’ Items Response Analysis (CIRA) on Form Four 

Additional Mathematics National Examination which was conducted in November 

2022. The report aims to provide feedback to all educational stakeholders on the 

factors that contributed to the candidates’ performance in Additional Mathematics. 

The Certificate of Secondary Education Examination (CSEE) is a summative 

evaluation which intends to provide feedback that teachers, students and other 

educational stakeholders can use to improve teaching and learning. This analysis 

shows justification for the candidates’ performance in the Additional Mathematics 

subject. The candidates who attained high scores had adequate knowledge and 

skills of the tested concepts, correct interpretation of word problems into 

mathematical model, computation skills, understanding of the questions asked, and 

the ability to recall the appropriate formulae and laws. However, candidates who 

scored on average faced difficulties in responding to the questions due to their 

insufficient knowledge of the tested concepts.  

This report will help the on going students to identify strengths and weaknesses 

encountered by the candidates for them to improve learning before sitting for their 

Certificate of Secondary Education Examination (CSEE). It will help teachers to 

identify the challenging areas and take appropriate measures during teaching and 

learning. 

The National Examinations Council of Tanzania (NECTA) expects that the 

feedback provided in this report will highlight the challenges which education 

stakeholders should take proper measures to improve teaching and learning the 

Additional Mathematics subject. Consequently, students will acquire knowledge, 

skills and competence indicated in the syllabus for better performance in future 

examinations. 

The Council appreciates the contribution of all those who prepared this report. 

 

 
Dr. Said Ally Mohamed 

EXECUTIVE SECRETARY 
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1.0 INTRODUCTION 

This report is an outcome of the analysis of the candidates’ items responses 

in Additional Mathematics on the Certificate of Secondary Education 

Examination (CSEE), 2022. It is prepared to provide feedback to 

stakeholders about the candidates’ performance especially in the areas 

where the candidates faced challenges and the areas in which the candidates 

performed well. 

 

The examination paper was set according to the 2019 Examination format 

which is based on the 2010 Ordinary Level Additional Mathematics 

syllabus. It comprised sections A and B. Section A had ten (10) compulsory 

questions, each carrying six (6) marks. Section B consisted of four (4) 

compulsory questions, each carrying ten (10) marks.  

 

For the year 2022, a total of 394 candidates sat for the Additional 

Mathematics examination. In 2021, 320 candidates sat for this examination, 

comperatively there is an increase of 18.78 per cent of the candidates who 

sat for this examination in 2022. Table 1 presents the summary of the 

candidates’ performance in Additional Mathematics for the years 2021 and 

2022. 
 

Table 1: Candidates’ Performance in Additional Mathematics CSEE 

2021 and 2022 
 

Year Students Sat Passed Grades 

No. % A B C D F 

2021 320 315 98.75 72 63 126 54 04 

2022 394 393 99.75 73 84 195 41 01 

 

Table 1 shows that the candidates’ performance in Additional Mathematics 

was good as 99.75 per cent of those who sat for examination passed, of 

whom 73 (18.53%) candidates scored A, 84 (21.32 %) scored B, 195 

(49.49%) scored C, 41 (10.41%) scored D while 01 (0.25 %) scored F. 

Generally, the candidates’ performance was good since 393 (99.75%) 

candidates passed the examination. Comparatively, in 2021 a total of 315 

(98.75%) candidates passed the examination. This shows that the 

candidates’ performance in 2022 has increased by 1.00 per cent compared 

to that of 2021. 
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The percentages of candidates who passed the examination in Additional 

Mathematics in different grades are shown in Figure 1. 

 

 
Figure 1: Performance of Candidates in Different Grades 

 

As Figure 1 shows, the quality of performance for the year 2022 increased 

as compared to that of 2021. For example, the number of candidates who 

scored grade F decreased by 1.00%. 

 

Section 2.0 presents the analysis of candidates’ performance on each 

question. The section describes the requirements of the questions and the 

candidates’ responses. It also presents extracts which show the strengths 

and the weaknesses demonstrated by the candidates while responding to 

each question. 

 

The candidates’ performance on each question is categorized by using 

percentage of candidates who scored 30 per cent or more of the total marks 

allocated to a particular question. The performance is categorized in three 

groups: 65 to 100 per cent for good performance; 30 to 64 per cent for 

average performance and 0 to 29 per cent for weak performance. 

Furthermore, green, yellow and red colours are used to indicate good, 

average and weak performance respectively. 
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The analysis of candidates’ responses per topic and the factors which led to 

average performance on some topics are provided in Section 3.0, while 

Section 4.0 presents the recommendations for improving performance in 

future examinations.  

 

2.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH 

QUESTION 

This section presents the analysis of the candidates’ performance on each 

question. The national examination results were based on the score intervals 

75 – 100, 65 – 74, 45 – 64, 30 – 44 and 0 – 29 which are equivalent to 

excellent, very good, good, satisfactory and fail respectively. For the 

purposes of this report, the percentage of candidates who scored 30 per cent 

or more of the total marks for each question determines whether the 

performance on that question was good, average, or weak in the percentage 

intervals of 65 – 100, 30 - 64 and 0 – 29 respectively. 

 

2.1 Question 1: Variations  

This question had two parts (a) and (b). In part (a), the candidates were  

required to find the value of p  when 4q   and 6r  , if p  is directly 

proportional to the product of q  and r , and 5p   when 3q   and 4r  . 

In part (b), the question was; The number of hours  t  needed by workers to 

assemble machines varies directly as the number of machine  N  and 

inversely as the number of workers  w . The candidates were required to 

find the number of workers needed to assemble 16 machines in 4 hours 

given that 5 workers can assemble 10 machines in 2 hours. 

The analysis of data reveals that out of 394 (100%) candidates who 

attempted this question, 1 (0.3%) candidate scored 0 to 1.5 marks, 6 (1.5%) 

candidates scored 2.0 to 3.5 marks while 387 (98.2%) candidates scored 4.0 

to 6.0 marks. Therefore, the candidates’ performance on this question was 

generally good. The summary of candidates’ performance on this question 

is presented in Figure 2. 
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Figure 2: Candidates' Performance on Question 1 

In part (a), the analysis shows that the candidates correctly transformed the 

variation problem into mathematical statement, applied the proportional 

sign   and correctly wrote  qrp    . After that, k  was introduced  as a 

proportionality constant to get  p kqr , and the values of 5p  , 3q   and 

4r   were substituted in the equation to get  
12

5
435  kk . 

Thereafter, they worked on  p kqr  to get the value of p  when 

5

12
k  ,  4q   and 6r  . Thus, they got  64

12

5
 p  and then, 

simplified it to obtained 10p  as the required value. 

In part (b), the candidates correctly translated the word problem and 

formulated the mathematical model as 
w

N
t . Then, they introduced a 

constant k  and got 
w

kN
t  . Following that, they correctly  identified the 

values of 5w  , 10N   and 2t   then substituted them in the equation as 

5

10
2




k
  which resulted to 1k . Furthermore, they worked on w  when 

16N   and 4t   that is, 1
16

4


w
 which resulted to 4w . Extract 1.1 
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shows a sample of a response from one of the candidates who responded 

correctly to this question. 
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Extract 1.1: A sample of the candidate’s correct responses to question 1 

In Extract 1.1, the candidate transformed the variation statement in 

mathematical symbols and then used it to obtain the correct value of p  in 

part (a). In part (b), the candidate was able to interpret correctly the given 

word problem which was solved to obtain 4 numbers of workers. 

 

On the other hand, some candidates performed poorly on this question as 

they scored low marks. Those candidates had limited knowledge on 

variation. In part (a), some of the candidates failed to correctly transform 

the given variation statement into a mathematical model, which was 

rqp     . For example, a one of the candidates mistook the term “product”  

for an addition, and hence formulated the wrong expression  rqp      . 

Following that, introduced the proportionality constant k  to obtain 

 rqkp      , then substituted 5p  , 3q   and 4r   to get 
7

5
k  instead 
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of 
12

5
k . Some candidates substituted 

5

7
k  , 4q   and 6r   into 

 rqkp       to obtain the value of 14.7p  instead of 10p . 

 

Some other candidates managed to correctly interpret the given statement as 

rqp     , then introduced  the proportionality constant k  to obtain kqrp  , 

but failed to use the proper basic operations of multiplication and division. 

As a result, they got incorrect values of p  such as 6.57p  instead of 

10p .  

 

Furthermore, the analysis shows that, few candidates incorrectly interpreted 

the statement by separating the variables. For example, one candidate 

separated as    qp and rp     then, introduced 21   and kk  as 

proportionality constants to obtain qkp 1  and rkp 2  respectively. 

Later, he/she substituted 5p   and 3 q   into qkp 1  as well as 5p   

and 4r   into rkp 2  to obtain 
1

5
 

3
k   and 

2

5
 

4
k   respectively. Finally, 

the candidate substituted the given values of 4q  and 6r  in both 

equations and obtained incorrect values, 7.6p  and 5.7p .  

 

In part (b), other candidates correctly responded to the given statement as 

N
t

w
  and introduced the constant k  to obtain 

kN
t

w
 . However, they 

made the incorrect substitutions, such as 2t  , 15w  and 10N   instead 

of 2t   , 5w   and 10N  . This led to the incorrect value, 3k  and got 

12 which was the incorrect number of workers. 

Moreover, other candidates failed to formulate the variation model 
N

t
w

 . 

Instead, they wrote 
N

w
t , then incorrectly changed to equation without 

introducing the proportionality constant k  that resulted to tNw  . Finally, 

they substituted 16N  and 4t  to obtain 64 as number of workers. On 

the other hand, some candidates managed to formulate the correct 

mathematical model 
N

t
w

 . Then, they introduced the proportional constant 

k  but they incorrectly substituted the values. For example, one of the 
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candidates substituted 16N   and 4t   into 
N

w
t   instead of 

w

kN
t   

which resulted into 64w  workers. Extract 1.2 is a sample response 

selected from one of the candidates who faced challenges in attempting this 

question. 

 

 
Extract 1.2: A sample of the candidate’s incorrect responses to question 1 
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In Extract 1.2, the candidate misinterpreted the given variation statement as 

an addition, hence formulated the incorrect expression )( rpp   which 

resulted to an incorrect response. 

 

2.2 Question 2: Statistics 

The candidates were given the following table which summarizes the scores 

obtained by 50 students in Additional Mathematics test: 

Class mark ( )x  32 37 42 47 52 57 62 67 72 77 

Frequency 2 4 t  6 t2  8 1t  5 3 1 

Then they were asked to find: 

(a) the value of t  

(b) the mean score using the class marks and frequency of the table. 

 

This question was attempted by 394 (100%) candidates, out of whom 6 

(1.5%) candidates scored 0 to 1.5 marks. Meanwhile 42 (10.7%) candidates 

scored 2.0 to 3.5 marks and 346 (87.8%) candidates scored 4.0 to 6.0 

marks. The candidates’ performance summary is presented in Figure 3. 

 
Figure 3: Candidates' Performance on Question 2 
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The analysis shows the candidates’ performance on this question was 

generally good as it is observed from Figure 3 that, 98.5 per cent of the 

candidates scored 2.0 to 6.0 marks. 

 

In part (a), the analysis of data depicts that the candidates who responded 

correctly to this question managed to score all the marks alloted to this 

question. The candidates recognized that the sum of all frequencies equals 

to 50 candidates who were scheduled for Additional Mathematics test. 

Thus, 50.....321  nfffff , where f  denotes frequency. 

Later, they substituted the given values as 

13518264250  ttt  after which they got 204 t  and 

finally 5t  which was the required value. 

 

In part (b), the candidates recalled correctly the formula for the mean 

 x
f

fx




   and  constructed a frequency distribution table with columns of 

x , f  and fx . Then, they determined 50 f  and 2680 fx  from the 

table and correctly substituted all the identified values in the formula as 

  x
2680

50

fx

f





 and simplified to 53.6. Extract 2.1 is a sample response 

from one of the candidates who correctly responded to this question. 
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Extract 2.1: A sample of the candidate’s correct responses to question 2 

In Extract 2.1, the candidate managed to find the value of t  by recognizing 

that the sum of all frequencies equals to 50 candidates in part (a). Also, in 

part (b), the candidate calculated the mean value by applying the 

appropriate formula of mean,  
fx

x
f





. 

 

Despite the good performance shown by most of the candidates, there were 

some candidates who failed to answer the question as they lacked adequate 

knowledge on statistics, and computation skills. 

 

In part (a), some of the candidates made some computational errors while 

responding to the question. For example, one of candidates equated the sum 

of individual values of frequencies as 

50135182642  ttt , but ended up with the incorrect 

value of 
3

20
t  instead of 5t . Also, some candidates wrongly attempted 
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the question by solving for different values of t . For instance, one of the 

candidates calculated 
1t , 

2t  and 
3t  as , 29252 1  t , 2942 2  t  and 

29162 3  t . Then such a candidate arrived at 

15.48341315.1 totalt  rather than the required value of 5. 

 

In part (b), other candidates responded to the question by using the incorrect 

formula such as  
f

x
x




Mean  instead of  

f

fx
x




Mean . The incorrect 

formula produced a mean of 
50

545
, which was simplified to 10.9 rather than 

53.6. Additionally, some candidates perceived the question as individual 

data, thus applying the incorrect mean formula such as 
n

f
x


 . Then, they 

added the frequencies to obtain 50 f  which corresponded to the 

number of data 10n . Thereafter, the candidates substituted the values in 

the formula 
10

50





n

f
x , which then resulted to incorrect value, 

mean ( ) 2x  . Extract 2.2 is a sample of response from one of the candidates 

who responded to the question incorrectly. 
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Extract 2.2: A sample of the candidate’s incorrect responses to question 2 

In Extract 2.2 , the candidate attempted the question incorrectly by solving 

for different values of t  in part (a) while in part (b), the candidate applied 

the incorrect formula for mean and got an incorrect answer. 

2.3 Question 3: Coordinate Geometry 

This question consisted of parts (a) and (b). The candidates were given the 

vertices of the triangle as  0,0A ,  6, 4B  and  9,8C . Then, they were 

asked to; 

(a) calculate the perpendicular distance from point A to the line segment 

BC . 
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(b) use the results obtained in part (a), to find the area of the triangle. 

 

The analysis shows that a total of 394 candidates attempted this question, 

out of whom 53 per cent of candidates scored 0 to 1.5 marks while 11.7 per 

cent of candidates scored 2.0 to 3.5 marks. However, 35.3 per cent of 

candidates scored 4.0 to 6.0 marks. Therefore, the candidates’ performance 

on this question was on average. Figure 4 presents the candidates’ 

performance summary on this question. 

 
Figure 4: Candidates' Performance on Question 3 

In part (a), the analysis shows that some candidates were able to respond to 

this question and scored all marks alloted to this question. They were 

competent in finding the perpendicular distance from point  0,0A  to the 

line segment BC. They correctly remembered the gradient formula 

12

12

xx

yy
M BC




  and substituted points     6, 4   and  9, 8B C  in the 

formula as 
8 4 4

9 6 3
BCM


 


. Then, they correctly used the gradient to find 

the equation of BC  in the form 0 cbyax . Thus, they determined the 

equation of BC  by substituting the obtained gradient, 
3

4
m  and point 

  6, 4  B  in the formula such that, 
6

4

3

4






x

y
. Then, they rightly simplified 
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it to obtain 01234  yx . Then, they correctly recalled the formula for 

perpendicular distance as 
22 ba

cbyax
d




  and identified all the required 

data as 0x  , 0y  , 4a   and 3b    then substituted them in the formula 

   

 22 34

120304




d , which resulted to 

12

5
d  units as the required 

distance. 

 

In part (b), the candidates showed their competence as they recognized that 

the height of the given triangle was the perpendicular distance from  0,0A  

to the line segment BC , thus the height was to be 
5

12
h  units. Then, they 

applied the distance formula to find the length of the base BC , which was 

   
2 2

2 1 2 1BC x x y y    . Then, they substituted  4 ,5B  and  8 ,9C  to 

get    
2 2

9 6 8 4 5BC      units, which was the length of the base. 

Then, they correctly applied the formula for the area of a triangle, which 

was hb
2

1
. Then, they substituted the value of 

5

12
h , 5b  in the 

formula and got 
1 12

5 6
2 5

A      square units. Finally, they were able to 

conclude that the area of triangle was 6 square units. Extract 3.1 provides a 

sample of a response from one of the candidates who responded correctly to 

this question. 
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Extract 3.1: A sample of the candidate’s correct responses to question 3 

In Extract 3.1, the candidate calculated correctly the perpendicular distance 

of a point from a line segment in part (a). In part (b), the candidate 

demonstrated high level of competence in finding the area of the triangle. 

In spite of the high competence demonstrated by some of the candidates, 

209 (53%) were not able to respond to the question correctly as they scored 

below 2 out of 6 marks. These candidates faced the following difficulties. 

In part (a), some of the candidates responded to the question using 

irrelevant formula such as the mid point formula, which was, 








 


2

yy
 , 

2

2121 xx
E . Then, they substituted the coordinates of the point 

 6, 4B  and  9, 8C  in the formula that resulted to  7.5,6 . After that, 

they substituted the obtained points in the distance formula, 

   
2 2

2 1 2 1d x x y y     and got  
2 27.5 6 9.6d    , which was the 

incorrect perpendicular distance. 

 

Some other candidates wrongly found the perpendicular distance from point 

 0,0A  to line segment BC  by subtracting points from BC . For example, 

one candidate calculated      9, 8 6, 4 3, 4BC    , then substituted the 

coordinates of  3, 4  in the distance formula and got 

   22
0403 d . Then, such a candidate simplified incorrectly and 

got 13 units as a perpendicular distance instead of 
5

12
units. 
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Further analysis shows that, some candidates correctly recalled the formula 

for perpendicular distance as 
22 ba

cbyax
d




  but substituted the incorrect 

values, such as used 3a  , 4b    and 0c   instead of 4a  , 3b    and 

12c  .  Then, they worked on 
 22 43

043






yx
d  and ended up with 

3 4 0 3 4

525

x y x y  
  . 

 

In part (b), some of the candidates applied the formula for area of the 

triangle sin
2

1
abA   and substituted the obtained values in part (a) such 

as 6.9h  and 5.2a  to obtain 6.95.2
2

1
A . Thereafter, they 

computed and obtained incorrect value of 12 units, instead of 6 square 

units.  

 

Furthermore, some of the candidate found the base BC  correctly using 

distance formula     2

12

2

12 yyxxd  , then substituted the 

coordinates of vertices  6, 4B  and  9, 8C  and got the correct distance. 

However, they substituted the obtained value of  5d and wrong value of 

2h  in the formula of finding the area of the triangle as 25
2

1
A . 

Then, they simplified and obtained the area of 5 square units instead of 6 

square units. 

 

Moreover, there were some candidates who incorrectly applied the vector 

competence to find the area of a triangle. For instance, they arranged the 

vertices in rows and columns as 

189

146

100

2

1
A . Then, they computed 

5.16.9
2

1
A  and finally ended up with incorrect response of 7.2 square 
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units instead of 6 square units. Extract 3.2 is a sample response from one of 

the candidates who incorrectly responded to this question.  
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Extract 3.2: A sample of the candidate’s incorrect responses to question 3 

In Extract 3.2, in part (a), the candidate used irrelevant formula by applying 

the mid – point formula when finding the perpendicular distance. In part 

(b), the candidate failed to get the area of the triangle. 

 

2.4 Question 4: Locus  

The candidates were given that the point  yxP ,  moved in such a way that 

it is always 1 unit from the point  2,1A  then they were required to; 

(a) find the simplified equation of the locus p . 

(b) sketch the graph of the locus on planexy . 
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As per the analysis, out of 394 candidates who attempted this question, 69 

scored 0 to 1.5 marks, 41 candidates scored 2.0 to 3.5 marks, while 284 

candidates scored 4.0 to 6.0 marks. Therefore, the candidates’ performance 

on this question was good. Figure 5 illustrates the candidates’ performance 

on this question. 

 

 
Figure 5: Candidates' Performance on Question 4 

In part (a), the candidates were able to recall correctly the formula for the 

distance between the two points as    2

1

2

1 yyxxd  . Then, they 

substituted the given distance, 1d  unit and point  2,1A  in the formula, 

which was    22
121  yx . By squaring on both sides to remove the 

radical sign, they got    222 121  yx . Then, they expanded and 

simplified to get 042422  yxyx  as the locus of points.  

In part (b), since they responded correctly to part (a) and managed to get the 

equation 042422  yxyx , the candidates recalled the general form 

of a circle as     222
rbyax  , which implied     222

112  yx  

and hence concluded  2,1  and 1r  as the centre and radius of the circle 

respectively. Then, they applied their drawing skills and correctly sketched 

the circle. Extract 4.1 shows a sample of a response from one of the 

candidates who responded correctly to question 4. 
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Extract 4.1: A sample of the candidate’s correct responses to question 4 

In Extract 4.1, the candidate managed to get the simplified equation of the 

locus of point  ,  P x y  using the distance formula in part (a). In part (b), 

the candidate correctly sketched the graph of the locus. 

In spite of the good performance on this question, there were some 

candidates who faced difficulties while responding to this question. 

According to the analysis of data, those difficulties were due to inability to 
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recall the appropriate formulae and misinterpretation of word problem in 

mathematical models. 

In part (a), some candidates managed to recall the correct distance formula 

as    
2 2

1 1d x x y y    . However, they failed to interpret the 

condition of the locus as 1AP d  , instead they used AP BP   

21 dd  . For example, some candidates substituted  2,1A  and  3, 2B  in 

the distance formula and got    22

1 12  yxd  and 

   22

2 23  yxd . Then, computed 1244 222

1  yyxxd  

and 4496 222

2  yyxxd . Then, they equated the two equations 

as 44961244 2222  yyxxyyxx , and then simplified 

to get 52422  yxyx  as the equation of the locus P . 

 

Further analysis reveals that, some of the candidates misinterpreted the 

question which led to incorrect responses. For instance, they wrote correctly 

the distance formula    2

1

2

1 yyxxd  . However, they substituted 

the coordinates of  2,1A  without considering that 1d  . For example, 

they wrote    22
12  yxd . Then, they squared on both sides as 

   222 12  yxd , then expanded it to get 524222  yxyxd  

as the locus of P  instead of 2 2 4 2 4 0x y x y     .  

 

Additionally, some candidates used inappropriate formula, for example they 

used the formula for finding the perpendicular distance from a point to the 

line, 
22 ba

cbyax
d




  and then substituted the point  2,1A . Then, they 

simplified and got 224 ca   as a locus of points. 

 

In part (b), some candidates perceived the given points  yxP ,   and  

 1 , 2A  as the vertices of a right angled triangle. Then, they drew a triangle 

with the hypotenuse side which was equal to 1. Likewise, other candidates 

interpreted the locus by drawing a straight line passing through the two 
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points. Extract 4.2 is a sample response of a wrong solution from one of the 

candidates who attempted this question. 
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Extract 4.2: A sample of the candidate’s incorrect responses to question 4 

In Extract 4.2, part (a), the candidate failed to get the locus by comparing 

the distance between two points after introducing another point instead of 

using the given distance and points A  and P . While in part (b), the 

candidate sketched incorrect locus which was in a triangular shape.   

 

2.5 Question 5: Algebra 

This question had parts (a) and (b). In part (a), the candidates were required 

to expand the expression  

2
1










a
a  and hence show that if  4

1











a
a  

then 7
1

2

1
2

2 









a
a . In part (b), they were given the question that 

8x y   and 2 2 160x y  , and instructed to evaluate the numerical value 

of xy  without solving for x  and y . 

 

The analysis of data shows that 394 candidates attempted this question, out 

of whom 44.4 per cent of candidates scored 0 to 1.5 marks, 20.1 per cent of 

candidates scored 2.0 to 3.5 marks and 35.5 per cent candidates scored 4.0 

to 6.0 marks. Figure 6 presents the candidates’ performance summary on 

this question. 
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Figure 6: Candidates' Performance on Question 5 

 

The analysis of data shows that, the candidates’ performance on this 

question was on average. In part (a), the candidates correctly expanded the 

expression 

2 2

21 1 1
2a a a

a a a

     
        

     
 and simplified it to obtain 

2
1

2

2 
a

a . Because the candidates were familiar with algebraic concepts. 

They squared the given expression 4
1











a
a  and got 2

2

4
1











a
a . 

Then, they simplified to get 14
1

2

2 
a

a , and then multiplied throughout 

by 
2

1
  to obtain the inequality  2

2

1 1 1
14

2 2
a

a

 
    

 
 then, they got 

7
1

2

1
2

2 









a
a .  

 

In part (b), the candidates demonstrated their algebraic skills by correctly 

relating a linear equation to a quadratic equation. They squared on both 

sides of the linear equation 8x y  , to obtain   22
8 yx  then expanded 

to get 64222  xyyx . Then, they substituted 16022  yx  to obtain 
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642160  xy . Finally, they solved for xy  and managed to get the 

numerical value of 48xy . Extract 5.1 is a sample response from one of 

the candidates who correctly attempted the question. 
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Extract 5.1: A sample of the candidate’s correct responses to question 5 

In Extract 5.1, the candidate managed to verify the required expression 

correctly in part (a). Also, in part (b), the candidate demonstrated the 
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algebraic skills by relating the linear equation to the quadratic equation and 

obtained the correct value of xy . 

However, there were 175 candidates who performed poorly on this question 

and scored less than 2 marks. These candidates failed to respond according 

to the requirement of the questions and lacked computational skills.  

In part (a), they managed to expand correctly the expression 

2
1

a
a

 
 

 
as 

2

2

2

1 1
2a a

a a

 
    

 
 but failed to use the given information to show 

2

2

2

1 1
7

2
a

a

 
    

 
. For example, one candidate wrote 

2

2

2

1 1
2a a

a a

 
    

 
 and then substituted to 

2

2

2

1 1
7

2
a

a

 
    

 
 to 

obtain 72
1

2

1
2

2

2 
























a
a , given that 4

1


a
a . Then, wrote 

  724
2

1 2  , and simplified it to get 77  . Another candidate 

expanded correctly the expression 

2
1

a
a

 
 

 
 and equated it to zero to obtain 

2

2

1
2 0a

a
   . Then, he/she tried to solve the equation 2

2

1
2a

a
   by 

writing 
4

2

1
2

a

a


 . Finally, the candidate concluded wrongly that 

4
1

2











a
a  or 4

1
2











a
a . 

 

Moreover, some other candidates solved the inequality 4
1











a
a  instead 

of expanding the expression 2
11

2

2

2











a
a

a
a . For instance, they 
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wrote 
a

a
a

a
1

44
1









  and then multiplied both sides by a  to 

obtain the expression 142  aa .  

In part (b), some of the candidates wrote, 16022  yx  instead of 

16022  yx . Then, they incorrectly wrote 8x y  as equation (i). Later, 

they substituted 16022  yx  in the equation 0222  xyyx  to obtain 

02160  xy  and solved it to get an incorrect value of 80xy  instead of 

48xy .  

 

Some other candidates responded incorrectly by applying the difference of 

two squares techniques then considered 8x y   as equation (i) and 

2 2 160x y   as equation (ii) but misinterpreted the expression 

  yxyxyx  22 . Later, they substituted the value for 8 yx  and 

16022  yx  to obtain      1608160  yxyxyx  which was 

simplified to 20x y  as equation (iii). Then, they solved equations (i) 

and (iii) simultaneously, which was 8x y   and 20x y  respectively 

and got incorrect values, 6y   and 14x  . Finally, they calculated the 

product, 84614 xy . 

 

Some candidates incorrectly solved the equations 8x y   and 

2 2 160x y  .They substituted the equation 8x y   in as 16022  yx  

and got  
2 28 160y y   . Then, they wrote the equation as a product of 

factors as    0124  yy  and solved to get 4y   or -12, and finally 

concluded that 48124 xy . Extract 5.2 is a sample response from 

one of the candidates who responded incorrectly to this question. 
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Extract 5.2: A sample of the candidate’s incorrect responses to question 5 

In Extract 5.2, the candidate applied the techniques of difference of two 

square instead of expanding the given linear equation thus getting an 

incorrect value. 

 

2.6 Question 6: Geometrical Constructions  

The question had two parts, (a) and (b). In part (a), the candidates were 

given that; the size of an interior angle ( )I  of a regular polygon is five 

times the size of an exterior angle ( )E . Then, they were asked to find the 

number of sides of the polygon. In part (b), they were given that if  

cm  9PQ  and the point X  is on the line segment PQ  such that 

5:1: XQPX . They were required to use a ruler and pair of compass to 

draw the line segment PQ  and indicate point X . 

The analysis shows that out of 394 (100%) candidates who attempted this 

question, 39 (9.9%) candidates scored 0 to 1.5 marks, 324 (82.2%) 

candidates scored 2.0 to 3.5 marks and 31 (7.9%) candidates scored 4.0 to 

6.0 marks. Generally, the candidates’ performance on this question was 

good. The summary of the candidates’ performance is presented in Figure 

7. 
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Figure 7: Candidates' Performance on Question 6 

 

The analysis of data reveals that, 28(7.1%) candidates out of 355 (90.1%) 

candidates who scored from 2 to 6 marks demonstrated their skills on 

geometrical construction to answer all parts of this question.  

 

In part (a), the candidates who managed to answer the question correctly 

were able to interpret the given word problem and correctly formulated   

mathematical equations 5I E  and 180I E  . Then, they were able to 

solve the two equations simultaneously and got an exterior angle, 30E . 

Furthermore, the candidates correctly recalled the formula for exterior 

angle,  
n

360
angleExterior  . Then, they substituted the value of exterior 

angle as 
n


 360

30  and obtained 12n  which was the required number of 

sides. 

 

In part (b), the candidates correctly applied knowledge on geometrical 

construction as they managed to use a ruler and a compass to determine 

each portion by dividing PQ  by the sum of the ratios as cm 5.1
6

cm 9
 . 

Finally, they constructed a line segment with portion of interval of cm 5.1  
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and correctly indicated the point X . Extract 6.1 is a sample response from 

one of the candidates who correctly responded the question. 
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Extract 6.1: A sample of the candidate’s correct responses to question 6 

In Extract 6.1, the candidate demonstrated sufficient knowledge and skills 

on the tested concepts as he/she got the correct number of the sides in part 

(a). Also, in part (b), the candidate used geometrical instruments to draw a 

line segment with portion of 1.5 cm interval. 

 

Nevertheless, some candidates encountered difficulties when responding to 

this question. Those difficulties were due to their in ability to recall the 

appropriate formulae and failure to interpret word problems. 
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In part (a), some candidates failed to recall the correct formula which 

defined the relationship between an interior angle and an exterior angle as 
180 ei . Instead, they used 360 ei . Then, they interpreted 

correctly that ei 5 , hence substituted as 3605  ee  to obtain an 
60angleexterior   instead of 30 . Further analysis revealed that, some of 

the candidates correctly recalled the formula for the number of sides of the 

polygon as   360angleexterior n  but substituted the wrong value of 

60e   thus, resulting to an incorrect number of sides, 6n   instead of 

12n  . 

 

On the other hand, some other candidates responded to the question by 

applying inappropriate formulae for the size of interior angle and exterior 

angle as   1802 n  and 
 

n

n 1802 
 respectively. Then, they 

substituted the two formulae into a relation, ei 5  and obtained 

  1802 n
 








 


n

n 1802
5 . Then, they multiplied it by n  to obtain 

   360180518022  nnn  . They then simplified it to 2 7 10 0n n   , 

and solved for n  and got 2n   or 5n  . They finally concluded that the 

polygon had 5 sides. 

 

In part (b), some candidates calculated the appropriate lengths according to 

the given ratio but failed to draw the line segment. For example, they added 

the given ratios, 651  , then divided the length PQ  by the sum of ratios 

and obtained cm 5.1
6

9
 . They then stated that, point X  is 1.5cm away 

from P  and 7.5 cm away from Q instead of using ruler and compass to 

represent the obtained portions. Other candidates only used the ruler and 

ignored the compass while drawing. Furthermore, there were some other 

candidates who drew triangles. Extract 6.2 provides a sample of a response 

from one of the candidates who responded incorrectly to this question. 
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Extract 6.2: A sample of the candidate’s incorrect responses to question 6 

 

In Extract 6.2, the candidate incorrectly expressed the relationship between 

the interior and the exterior angle which led to an incorrect number of sides 

in part (a). In part (b), the candidate drew a line with an incorrect interval. 
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2.7 Question 7: Trigonometry 

This question had two parts, (a) and (b). In part (a), the candidates were 

given three angles named A, B and C.  Then, they were required to show 

that 















 

2
tan

2

ACB
Cot . In part (b), the candidates were given 

03cos22cos4    and were asked to find the values of   for 

0 360  . 

The analysis of data shows that 394 (100%) candidates attempted this 

question out of whom 49.2 per cent of the candidates scored 0 to 1.5 marks 

and 50.8 per cent of the candidates scored 2.0 to 6.0 marks. Therefore, the 

analysis indicates that the candidates’ performance on this question was on 

average. The summary of candidates’ performance on this question is 

shows in Figure 8. 

 
Figure 8: Candidates' Performance on Question 7 

In part (a), according to the analysis, the candidates who scored the highest 

marks applied the concept correctly that, sum of angles in triangle equals to 
180 CBA . Then, they correctly convert it to a compound angle 

defined by 
2

90
2

ACB


  . Then, they introduced the cotangent(cot) on 

both sides to obtain 















 

2
90cot

2
cot

ACB  . They were also able to 
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recall that 





sin

cos
cot  , then responded as 

cos 90 sin
2 2

tan
2

sin 90 cos
2 2

A A

A

A A

   
   

       
        
   

. 

In part (b), the candidates recognized that the given interval 0 360   

implies all 4 quadrants were involved. Then, they correctly recalled the 

trigonometric identity, 1cos22cos 2   . Then, they substituted it to 

03cos22cos4    and obtained  24 2cos 1 2cos 3 0     . 

Then, they simplified it and got 01cos2cos8 2   . Later, the 

candidates were able to factorize    01cos21cos4    and solve for 

cos  to obtain 
4

1
cos


  and 

2

1
cos  . Finally, they applied 1cos  to 

both sides of the equations and solved for   and obtained 60 , 104.5 , 

255.5 and 300 . Extract 7.1 is a sample response from one of the 

candidates who responded to this question correctly. 
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Extract 7.1: A sample of the candidate’s correct responses to question 7 

In Extract 7.1, the candidate used the compound angle of sine and cosine to 

verify the given trigonometric equation in part (a). Also, in part (b), the 

candidate correctly applied the double angle formula to find the required 

angles. 

On the other hand, there were 194 candidates who failed to answer the 

question accordingly and scored 1.5 marks or less. Such candidates faced 

the following challenges while responding to the question; 
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In part (a), some of the candidates applied incorrect relation between 

cotangent and tangent as 






 

2
cot

CB







 

2

180
tan

A
. Then, they 

incorrectly recalled the compound angle formula, 

 BAtan
BA

BA

tantan1

tantan




  and wrote  

A

A
A

tan180tan1

tan180tan
180tan

0

0
0




 , 

which was simplified into 
0 tan

tan
1 0 tan

A
A

A




 
. 

 

Moreover, some of the candidates failed to recall the correct trigonometric 

identities. For instance, they wrote cot cot
2 2 2

B C B C   
    

   
, then applied 

the formula,  
tan tan

tan
1 tan tan

A B
A B

A B


 


 implying that 

 
cot

2 2
tan

1 cot cot
2 2

B C

A B
B C

 
 

  



, then, they failed to proceed. In addition, some 

other candidates wrote 
2

cossin

2
cot

CBCB 








 
, and then applied the 

incorrect formula, for 
2

tan
2

cot
ACB








 
. Thereafter, they responded 

incorrectly as 











2
tan

2

cossin ACB
, and finally concluded that 

A

ACB

cos2

sin

2

sinsin



. 

 

In part (b), some of the candidates considered the trigonometric equation as 

cartesian equation and responded incorrectly by dividing each term by 4. 

That is, 
4 2 3

cos 2 cos 0
4 4 4

    , later they applied the condition of the 

product of the root as 
4

3

4

3
1  ca . Thereafter, instead of writing 

75.0cos  , the candidate wrote 125.0cos  , )125.0(cos 1  and 

finally 00  and 94820  . The candidates did not use the substitution of 



43 
 

 22 sincos2cos  , which could have resulted into the correct values 

of   which were 60 , 104.5 , 255.5 and 300 . 

 

Furthermore, some other candidates considered 2cos  as  2
cos , instead 

of using  22 sincos2cos  . In their response, they wrote 

 2cos2cos4  , then responded incorrectly as 4cos2 2cos 3 0     

implying that   03cos2cos4
2

  . Lastly they set xcos  and 

obtained 25.0x , but 25.0cos   resulting into incorrect values, 

75.5   and 284.5  instead of 60  , 104.5 , 255.5  and 300 . 

 

However, some candidates were able to correctly recall that 

 22 sincos2cos   and  22 cos1sin  . For example, one of the 

candidates substituted correctly the double angles as 

 2 24 cos 1 cos 2cos 3 0       
 

. Then, they computed and obtained 

the incorrect equation 02cos2cos5 2   . Such candidate solved and 

got 25.0cos   such that 25.0cos 1 , that finally led to getting 

incorrect value, 78.46   and 281.32  . Extract 7.2 is a sample 

response from one of the candidates who incorrectly responded to the 

question. 
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Extract 7.2: A sample of the candidate’s incorrect responses to question 7 
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In Extract 7.2, the candidate recalled incorrectly the trigonometric identity 

of cotangent and compound angle formulae in part (a). In part (b), the 

candidate failed to recall the double angle formula to find the required 

angles. 

 

2.8 Question 8: Numbers  

The question consisted of parts (a) and (b). In part (a), the candidates were 

asked to find the first two terms of the sequence such that the sum of the 

first n  terms  nS  of a sequence is given by 
  1 2 1

6
n

n n n
S

 
 . In part 

(b), they were instructed to use the divisibility rule to show whether 20672 

could be divisible by 6. 

 

A total of 394 candidates attempted this question, out of whom 55 (14%) 

candidates scored 0 to 1.5 marks, 157 (39.8%) candidates scored 2.0 to 3.5 

marks while 182 (46.2%) candidates scored 4.0 to 6.0 marks. Figure 9 

summarises the candidates’ performance on this question. 

 

 
Figure 9: Candidates' Performance on Question 8 

The analysis shows that, the performance of the candidates on this question 

was generally good. Thus, in part (a), the candidates who correctly 

responded to this question and scored all alloted marks were able to 

recognize that the sequence was arithmetic, where 
1 1A S  and 

1 2 2A A S  . 
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Then, they applied correctly the formula for sum of the first thn  term, 

  1 2 1

6
n

n n n
S

 
  and substituted the thn  values starting with 1n   to 

get 
1S  which equaled to 

1A  as 
    

1 1

1 1 1 2 1 1
1

6
A S

 
   . Also, 

    
2

2 2 1 2 2 1
5

6
S

 
   but 

1 2 2A A S   then, substituted the obtained 

value of 11 A  into 
1 2 25A A S    to get 

21 5A  , which resulted to 

42 A . Then, they concluded that the first two terms were 1 and 4. 

 

In part (b), the candidates seemed to be familiar with the divisibility rule of 

numbers. They correctly stated and applied the rule to check the divisibility 

of the given numbers. For instance, they were conversant with the fact that 

20672 is divisible by 2 since digit 2 on ‘ones’ place value is an even 

number. On the other hand, the sum of the digits 1727602   is 

not divisible by 3, hence 20672 is not divisible by 3. Therefore, 20672 is not 

divisible by 6. Extract 8.1 is a sample response from one of the candidates 

who correctly responded to this question. 
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Extract 8.1: A sample of the candidate’s correct responses to question 8 

In Extract 8.1, the candidate realized that the sequence is arithmetic then 

applied the given formula to get the required two terms correctly in part (a). 

Also, in part (b), the candidate was familiar with the divisibility rule of 

number 6. 

 

Nevertheless 55 (14%) candidates scored 1.5 marks or less, out of whom 10 

(2.5%) candidates got zero. Those candidates faced various challenges 

including the following; In part (a), some of the candidates misinterpreted 

the given expression 
  

6

121 


nnn
Sn . For example, one of the 

candidates equated the given expression with the sum of arithmetic 

progression,  nA
n

Sn  1
2

, which was 
  

 nA
nnnn




1
26

121
. Then  

simplified to     nAnnnn  161212 , thereafter expanded to get  

 2

1

223 622 nnAnnnn  , which led to incorrect expression, 

3

1

3

2 2

1  nA  which was used to find the required two terms. The analysis 

also showed that some other candidates did wrong computations. For 

example, a candidate correctly identified that 1n  and 2 , then substituted 



49 
 

in the formula 
  

6

121 


nnn
Sn  for 1n , 

  
6

)11(2111
1


S , 

simplified wrongly and got 
6

5
1 S  instead of 11 S . Then, they substituted 

2n  and got 
  

6

)12(2122
2


S  which was simplified to incorrect 

value 
6

11
2 S . Finally, they concluded that, the first two terms of the 

sequence were 
6

5
 and 

6

11
 instead of 1 and 4.  

 

Some other candidates substituted 2n  in the formula 

  1 2 1

6
n

n n n
S

 
 , that is 

2

2(2 1)2 2 1

6
S

  
 , then simplified and got 

5. Then, they recalled the formula for sum of the first thn term of an 

arithmetic progression as   12 1
2

n

n
S A n d    where 5n  , for instance, 

 dnA
n

)12
2

5 1  . Then substituted 2n , which was 

 1

2
5 2 2 1)

2
A d    implying that dA  125 . Then, concluded that, the 

first two terms were obtained through dA  125 . 

 

In part (b), the analysis reveals that, some of the candidates could not state 

the divisibility rule of 6 correctly. For instance, some candidates stated that, 

“if the last two digits are divisible by 6 the number also is divisible by 6”. 

Some candidates stated “the number is divisible by 6 if and only if is 

divisible by 2”. All these responses indicate that, the candidates lacked 

competence in the divisibility rules on numbers. They were required to state 

that, a number is divisible by 6 if it is even and it is divisible by both 2 and 

3. 

 

Further analysis shows that, there were few candidates who incorrectly 

responded as they stated that, “a number is not divisible by 6 because the 

sum of its last two digits is not divisible by 6”. For example, 927  , so 

number 9 is not divisible by 6, therefore, 20672 is not divisible by 6. 
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Extract 8.2 is a sample response from one of the candidates who faced 

difficulty when responding to this question. 
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Extract 8.2: A sample of the candidate’s incorrect responses to question 8 

In Extract 8.2, the candidate misinterpreted the given expression as sum of 

arithmetic progression in part (a). While in part (b), the candidate used 

inappropriate rule of divisibility to show that 20672 is divisible by 6. 

 

2.9 Question 9: Logic 

The candidates were instructed to use the truth table to test the validity of 

the argument: prqrqp ~   , ,~  . 

The analysis shows that out of 394 (100%) candidates who attempted this 

question, 142 (36.0%) candidates scored 0 to 1.5 marks. On the other hand, 

126 (32.0%) candidates scored 2.0 to 3.5 marks while 126 (32.0%) 

candidates scored 4.0 to 6.0 marks. Therefore, the candidates’ performance 

on this question was average. The summary of the candidates’ performance 

on this question is presented in Figure 10. 

 
Figure 10: Candidates' Performance on Question 9 
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According to the analysis of data, the candidates who attempted this 

question and scored all marks were able to identify the required truth table 

of 9 columns and 9 rows. Thereafter, they constructed the truth table with 

correct entries (truth values) for p , q , r , ~p q , r q , ~r p  and 

found the last column containing all T  for truth values, implying that the 

argument was valid. Extract 9.1 is a sample response from one of the 

candidates who correctly constructed the truth table. 

 Extract 9.1: A sample of the candidate’s correct responses to question 9 

 

In Extract 9.1, the candidate identified the required truth table with correct 

entries.  
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On contrary, 36 per cent of candidates scored less than 2 marks. These 

candidates faced the following difficulties when attempting the question. 

Some of the candidates did not recognize that, they were required to 

construct a truth table combining qp ~ , qr  pr ~   . They tested the 

validity of the argument separately and could not meet the demand of the 

question, which was to combine all proposition in one table. 

Moreover, other candidates faced challenges in determining the correct 

number of columns and rows required in their responses. They constructed 

the truth table with 8 columns and 8 rows. All truth tables constructed were 

unrelated to the given proposition. 

The analysis also revealed that, some other candidates failed to enter the 

correct truth values in the truth table and testing the validity of the 

argument. They constructed the truth tables containing 8 columns and 8 

rows and another truth table containing 7 columns and 6 rows. Hence, the 

incorrect truth tables led to failure to testify the validity of the argument, 

since the last column was found to contains all the F, implying that the 

validity is all F (Fallacy) instead of all T (Tautology). Extract 9.2 shows a 

sample of a response from one of the candidates who incorrectly responded 

to this question. 
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Extract 9.2: A sample of the candidate’s incorrect responses to question 9 

In Extract 9.2, the candidate constructed separate truth tables to test the 

validity for each proposition hence failed to get the validity of the argument 

given. 

 

2.10 Question 10: Sets 

This question had two parts, (a) and (b). In part (a), the candidates were 

required to write the statement “A=B” in words such that BA   and   denote 

the sets of “boys” and “football players” respectively for a class containing 

both boys and girls. In part (b), they were given two joint sets BA   and   

which were the subsets of the universal set  . They were required to shade 

the regions in Venn diagrams which represent;        (i) CC BA   and 

(ii)    CBA . 
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The analysis shows that, out of 394 candidates who attempted this question, 

50 (12.7%) candidates scored 0 to 1.5 marks while 344 (87.3%) candidates 

scored 2.0 to 6.0 marks. Therefore, the general candidates’ performance on 

this question was good. Figure 11 shows a summary of the candidates’ 

performance on this question. 

 

 
Figure 11: Candidates' Performance on Question 10 

The analysis shows that a larger number of the candidates who attempted 

the question responded correctly and managed to score high marks. In part 

(a), the candidates correctly interpreted the word problem in which 

BA   and   denoted the sets of “boys”  and  “football players” respectively, 

and then correctly transformed the mathematical symbol “A=B” into 

statement as “All boys are football players and all football players are 

boys”. 

In part (b) (i), the candidates were familiar with correct definition of 

complement in sets A and B as the elements that are not found in A and B 

but are in universal set. Then, they correctly applied their competencies in 

drawing and shading the regions representing C CA B . 

In part (b) (ii), the candidates correctly recalled the definition of  A B  as 

the set having the common elements between A and B. Then, they applied 

the complements to the intersection set to shade the region representing 
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 CBA . Extract 10.1 provides a sample of a response from one of the 

candidates who correctly responded to this question. 

 
Extract 10.1: A sample of the candidate’s correct responses to question 10 
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In Extract 10.1, the candidate interpreted correctly the word problem in part 

(a), while in part (b), the candidate correctly applied the definition of 

complement in sets and clearly shaded the required regions. 

Despite the strengths demonstrated by most of the candidates, there were a 

few candidates who faced some difficulties when attempting the question; 

For example in part (a), some candidates were not able to correctly interpret 

“A=B” from the statement that; A and B denote the set of “boys” and 

“football players” respectively thus, they responded incorrectly. For 

instance, some responded that; both boys and girls in a class are B. Others 

wrote “A=B” in symbol as BA  (implying boys and football players). 

Also, there were responses of BA  , which meant that the number of boys 

is equal to that of football players. Moreover, other candidates wrote “Boys 

are playing football if and only if are not football players”. Some other 

candidates wrote; “in a class containing boys and girls who both play 

football”. All these responses imply that the candidates lacked competence 

in the tested concepts because they were supposed to respond as “all boys 

are football players and all football players are boys”. 

In part (b) (i), the candidates misinterpreted the tested concepts of C CA B  

in their responses, in which they were required to shade the region outside 

sets A and B. However, they shaded the region of BA , and ignored the 

law of complement. Likewise, other candidates perceived C CA B  as 

BA , in the responses as they shaded the region of BA  instead of 
C CA B . In addition, few candidates were not able to distinguish between 

joint sets and disjoint sets. In drawing Venn diagrams the ovals did not 

overlap each other while were supposed to. 

In part (b) (ii), some of the candidates misinterpreted  CBA  as C CA B . 

They shaded the region outside sets A and set B. Furthermore, some of the 

candidates, after drawing Venn diagrams, they shaded only the region of set 

B. Extract 10.2 is a sample response from one of the candidates who were 

not able to attempt the question correctly. 
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Extract 10.2: A sample of the candidate’s incorrect responses to question 10 

In Extract 10.2, the candidate failed to interpret the given word problem 

hence wrote incorrect statement of “A=B” in part (a). In part (b), the 

candidate failed to shade the required regions as in (i), the candidate shaded 

the region of BA . In (ii), the candidate shaded the region of CA B  

instead of  CBA . 
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2.11 Question 11: Functions 

The question comprised parts (a) and (b). In part (a), the candidates were 

required to sketch the graph of  
1

1
2 


x

xf  while in part (b), they were to 

state the domain and range of  xf . 

 

The analysis shows that 394 candidates attempted this question, out of 

whom 61 (15.4%) scored 0 to 2.5 marks, 148 (37.6%) scored 3.0 to 6.0 

marks, while 185 (47%) scored 6.5 to 10 marks. According to the analysis, 

the candidates’ performance on this question was generally good. Figure 12 

illustrates the candidates’ performance summary on this question. 

 

 
Figure 12: Candidates' Performance on Question 11 

In part (a), the analysis of data depicts that, the candidates who responded 

correctly to this question were able to identify the type of function as a 

“rational function”. Due to that, the vertical asymptote was correctly 

determined as 012 x , and obtained 1x  from the difference of the 

two squares    011  xx .  

On the other hand, the candidates calculated the horizontal asymptote by 

considering the highest degree of variable x  which was 2. Then, they 

assumed that, x  approaches to infinity that is,   2

1

1
f x

x



 implying that 
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 
2

2

2 2

1

1

xf x
x

x x





 then simplified to  
2

2

1

1
1

xf x

x





. As x   they finally, 

obtained the horizontal asymptote 0y . Furthermore, the candidates 

correctly determined the yx   and  intercepts as   and  -1  respectively. 

Finally, they worked on the turning point of the function and got 

   , 0, 1x y    that helped them to sketch the correct graph as illustrated in 

Extract 11.1. 

In part (b), the candidates who were able to attempt this question correctly 

were able to determine the domain and range by excluding the vertical 

asymptote and horizontal asymptote respectively. Finally, they correctly 

obtained the domain and range as 

domain  All real numbers,  : 1 and 1x x    and 

range  All real numbers, : 1 0y y    . Extract 11.1 is a sample response 

from one of the candidates who correctly answered the question. 
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Extract 11.1: A sample of the candidate’s correct responses to question 11 

In Extract 11.1, part (a), the candidate managed to identify the type of 

function as rational function, as well as both asymptotes and turning point 

that were used to sketch a graph. In part (b), the candidate correctly stated 

the domain and range of the function. 

Despite the good performance of a larger number of candidates, 15.4 per 

cent of the candidates’ who attempted the question were unable to answer 

the question correctly as they scored 2.5 marks or less. Some candidates 

had problems when responding to the question as they had limited 

knowledge on the tested concepts. 
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In part (a), the analysis shows that, some candidates were unable to find 

intercepts or asymptotes of the given function. For example, one of the 

candidates when determining the vertical asymptotes, correctly equated the 

function’s denominator as 012 x , then solved for x , and obtained only 

1x  instead of 1x . In additional, other candidates were confused on 

how to find horizontal asymptotes and vertical asymptotes, as they 

considered the denominator and highest degree of the function respectively. 

For instance, for the horizontal asymptotes, they considered the 

denominator as 012 x , solved and got 1x  while for the vertical 

asymptote, they responded as 

22

2

2

1

1

xx

x

xy



 . They then let x   , to get 

0

1 0
y 


 implying that 0y  . 

 

Further analysis reveals that, some candidates were unable to find the 

interceptx  correctly, setting 0y , then responded incorrectly as 

  111 22  xyxxy . Then, substituted 0y  to get 1x  while 

interceptx  which did not exist because the horizontal asymptote was on 

the axisx . Following that, they responded for intercepty  by setting 

0x  and worked on it as 12  xy  but 0x , 110  yy . This 

notable error affected the sketching of the graph of )(xf . The majority of 

the candidates failed to find even the turning point of the graph which was 

   1- , 0y , x   

 

In part (b), majority of the candidates stated incorrectly the domain and 

range. The analysis shows that the responses were domain = {All real 

numbers} and range = {All real numbers}. Also, some candidates wrote 

domain  : 1 and -1x x x     and range  : 0y y  . Some other 

candidates stated the domain as  domain : 1 or 1x x x    rather than 

 domain : 1x x   . For the range, they correctly considered the highest 

degree of x  as 2, then recalled that range has relation with horizontal 
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asymptotes, hence responded as, 

22

2

2

2 1

1

1

1

xx

x

x

x
y






 , then let x  

approach to infinity, 
0

0
1 0

y  


. Based on these responses, the candidates 

lacked understanding on the concept of domain and range. Extract 11.2 

provides a sample of a response from one of the candidates who incorrectly 

responded to the question. 
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Extract 11.2: A sample of the candidate’s incorrect responses to question 11 

In Extract 11.2, part (a), the candidate failed to draw the correct graph due 

to the failure of obtaining the correct asymptotes. In part (b), the candidate 

failed to obtain the domain and range of the function due to the lack of 

adequate knowledge. 

 

2.12 Question 12: Integration and Differentiation 

The question had two parts, in part (a), the candidates were required to 

evaluate   dxxx
2

22

0

2 924   correct to two decimal places. While in part 

(b), candidates were given the statement that; spherical balloon is blown up 

in such a way that its volume is increasing at the constant rate of 138.6 
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cm3/s. If the volume of the balloon is 4851cm3, then the candidates were 

required to find the rate of the increase of the radius 









7

22
 Use . 

 

The analysis shows that 120 (30.5%) candidates scored 6.5 to 10 marks out 

of 394 candidates who attempted this question. Also 162 (41.1%) 

candidates scored 0 to 2.5 marks, while 112 (28.4%) candidates scored 3.0 

to 6.0 marks. The candidates’ performance summary on this question is 

presented in Figure 13. 

 

 
Figure 13: Candidates' Performance on Question 12 

According to the analysis, the candidates’ performance on this question was 

on average. Thus, the candidates who were able to respond correctly and 

scored high marks to this question, were competent enough on integration 

and differentiation.  

In part (a), the candidates correctly identified the techniques to be used,  

thus applied the substitution technique by letting 92 2  xu  then 

differentiated u  with respect to x  as x
dx

du
4  and later obtained 

xdxdu 4 . Then, they substituted correctly the lower and upper limits 0 

and 22   into 92 2  xu  to obtain the new limits 9 and 25 respectively. 
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Thereafter, they wrote   duudxxx  
25

9

2
2

22

0

2 924 , then correctly 

integrated  it to obtain 4965.33. 

 

In part (b), the candidates correctly recalled the formula for the volume of  a 

spherical balloon as 3 
3

4
rV  , then substituted 4851V  cm3 in the 

formula as 3

7

22

3

4
4851 r  and simplified to obtain 5.10r cm. Then, 

they recognized that the increasing rate of radius had relation with 

differentiation, which is 
dV dV dr

dt dr dt
  . Finally, they applied the 

differentiation technique in 3 
3

4
rV   as 24  

dV dr
r

dt dt
  since 24

dV
r

dr
  

and substituted 138.6
dV

dt
 cm3/s, which is  

dt

dr


2
5.10

7

22
46.138 . 

Then simplified to get the rate of increase of radius, 1.0
dt

dv
cm/s. Extract 

12.1 is a sample response from one of the candidates who correctly 

responded to the question. 
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Extract 12.1: A sample of the candidate’s correct responses to question 12 

In Extract 12.1, part (a), the candidate integrated the given function 

correctly using the appropriate technique and obtained the required value. 

In part (b), the candidate recalled the correct formula for volume of the 

sphere and managed to differentiated it to obtain the rate of the increase of 

radius. 

 

In spite of the good performance, there were some candidates who failed to 

answer the question accordingly as they lacked knowledge on integration 
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and differentiation. In part (a), some of the candidates were not able to 

recognize the techniques required to evaluate a definite integral. Instead of 

applying substitution technique, they applied the difference of two the 

squares that was contrary to the requirement of the question. For instance, 

 
2 2

2
2

0

4 2 9x x dx     

22

0

32.324 dxxxx , which was wrongly 

integrated and obtained as     22

032324  xxx . Then, they substituted 

the highest limit as        32223222224  , simplified and got 

incorrect value   496.68.52.06.5   instead of 4965.33. 

 

Also, other candidates responded to this question by substituting the limits 

without integrating the definite integral. For instance   

22

0

22 924 dxxx  

=     222 24924 xxxx  =        4 2 2 2 2 2 9 4 0 2 0 9      
, then 

simplified it and managed to get   068.70712528   instead of 

33.4965 . 

 

Furthermore, other candidates integrated separately the definite integral. For 

instance,  

22

0

22

0

2

22

0

924 dxdxxxdx . Thereafter, it was wrongly integrated 

to obtain 9
3

2

2

4 32  xx . Then, they failed to substitute the limits. All these 

wrong responses were due to lack of competence on integration techniques. 

 

In part (b), some of the candidates misinterpreted the question and 

perceived it as the volume of a cross section, instead of applying the 

differentiation techniques. They applied the incorrect formula, 

 33

3

4
  Volume rR    and wrongly identified R = 4851 and r = 138.6. 

Then, they substituted the values in the incorrect formula, 

   33
6.1384851

7

22

3

4
V  , computed and finally obtained 4.78351425, 

hence concluded that, the rate of increase was 4.78351425 cm/s 1011 .  
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The analysis also shows that, some other candidates were not able to recall 

correctly the formula for volume, as 3 
3

4
rV  . Instead, they recalled 

3 V r  then differentiated as 23
dV

r
dr

  where 
dr dV dV

dt dt dr
   implying 

that   23  3/cm 6.138 rs  , which was incorrectly simplified to get 

4851 s/cm 6.138 3  , and finally obtained 472,348.6 instead of cm/s 1.0 . 

 

In addition, some of the candidates were unable to recall correctly the 

formula for volume (V) of a balloon. They incorrectly applied the formula 

for the area of a circle, which is 2r V  . Following that, they responded 

incorrectly as 2r V k , but 34801cmV   and 6.138k , then substituted 

in the incorrect formula and got 6.138
7

22
cm 4801 23  r , hence 

computed to obtain cm/s 34.3r . Moreover, other candidates incorrectly 

responded to the question as they wrote 
dr

dt

dv

dr
 Volume , then 

6.13822

74851




r  and after simplifying they got incorrect value of the rate of 

increase as scm / 14.11 . Extract 12.2 is a sample of a response from one of 

the candidates who faced difficulties when attempting the question. 
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Extract 12.2: A sample of the candidate’s incorrect responses to question 12 

In Extract 12.2, part (a), the candidate integrated separately the definite 

integral. In part (b), the candidate used a wrong formula to calculate the 

volume of a sphere. 

 

2.13 Question 13: Probability 

This question consisted of parts (a) and (b). In part (a), the candidates were 

given that “If A  and B are mutually inclusive events such that 4.0)( AP  

and 3.0)( BP ” and were asked to find (i) ) and ( BAP  (ii) )or  ( BAP . 

While in part (b), the candidates were given that, a family has two children, 

assuming that boys and girls are equally likely, then they were required to 

use tree diagram to determine the probability that the family had; 

(i) one boy and one girl given that the first child is a boy. 

(ii) at least one girl given that the younger one is a girl.  

 

The analysis shows that, 394 candidates attempted this question. 41 (10.4%) 

candidates scored 0 to 2.5 marks, 140 (35.5%) candidates scored 3.0 to 6.0 

marks while 213 (54.1%) candidates scored 6.5 to 10 marks. The 

candidates’ performance on this question is summarized in Figure 14. 
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Figure 14: Candidates' Performance on Question 13 

The analysis shows that, the performance of the candidates on this question 

was good as a total of 80 candidates managed to attempt the question as 

required and scored all alloted marks. 

In part (a), the candidates demonstrated their competence on mutually 

inclusive events as they managed to correctly translate and transform the 

given probability statements into mathematical symbols as 

)() and ( BAPBAP   and ( or ) ( )P A B P A B  . Then, they 

substituted and computed the given probabilities to obtain the correct 

solution as in (i) )()()() and ( BPAPBAPBAP  , given ( ) 0.4P A   

and ( ) 0.3P B   implying that 12.03.04.0)( BAP . Similarly, in 

(ii), the candidates applied the formula 

( ) ( ) ( ) ( )P A B P A P B P A B     , to compute 

( ) 0.4 0.3 0.12P A B    . Finally, they obtained 58.0)or  ( BAP  as the 

required value. 

In part (b), the candidates demonstrated good understanding on probability 

as they correctly presented the given information on a tree diagram with 

two branches and four ends. Thereafter, they managed to identify the 

correct sample space as well as the number of sample space as 

 , , ,S BB BG GB GG  and 4)( sn  respectively. 
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In part (b) (i), the candidates determined the required event as  BGE   

and 1)( En . Then, they recalled and applied the formula 
)(

)(
)(

Sn

En
EP   

and computed by substituting the given values as 
4

1
)( EP  which was the 

required probability. 

In part (b) (ii), the candidates identified the correct event as  ,E BG GG  

implying that 2)( En ; then, they applied the same formula, 
)(

)(
)(

Sn

En
EP   

that resulted to 
2

1

4

2
)( EP . Extract 13.1 shows a sample of a response 

from one of the candidates who responded to this question correctly. 
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Extract 13.1: A sample of the candidate’s correct responses to question 13 

In Extract 13.1, part (a), the candidate correctly translated and transformed 

the statement then applied the correct formula to find the required 

probabilities. While in part (b), the candidate drew the correct tree diagram 

containing all the necessary information thus getting the correct 

probabilities. 
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However, some of the candidates performed this question poorly, as they 

scored 2.5 marks or less. These candidates did not provide the relevant 

solution in accordance with the demand of the question. 

In part (a) (i), some of the candidates considered ( and )P A B  as ( or )P A B . 

For instance, one candidate incorrectly responded as 

( ) ( ) ( )P A B P A P B   , then substituted the given values of ( ) 0.4P A   

and ( ) 0.3P B   in an incorrect formula, ( ) ( ) 0.4 0.3P A P B    and 

concluded that (  and )=0.7P A B . Likewise, another candidate incorrectly 

remembered ( ) ( ) ( ) ( )P A B P A P B P A B     , and responded as 

  7.03.04.0  BAP , then obtained  ( ) 0P A B   instead of 0.12. 

Furthermore, the analysis also shows that, the responses of some other 

candidates were in coordinate form, so ( ) ( 0.4 , 0.3 )P A B   instead of 

multiplying the probabilities. 

 

In part (a) (ii), the candidates mistook one concept for another concepts by 

finding the ( and )P A B  instead of ( or )P A B  by using the formula of 

( ) ( ) ( )P A B P A P B   , substituting ( ) 0.4P A   and ( ) 0.3P B   in the 

formula as ( ) ( ) ( ) 0.4 0.3P A B P A P B      and got ( ) 0.12P A B   

instead of using (  or ) ( ) ( ) ( )P A B P A P B P A B    , which could result to 

getting a correct probability of 0.58.  

 

In part (b), some candidates presented a tree diagram with incorrect 

probabilities and outcomes. For instance, they indicated probabilities as 0.3, 

0.2, 
3

1
 and 

3

2
 on the first and second branches of the tree diagram, instead 

of 
2

1
 and 

2

1
 which produced the incorrect probability in part (b) (i) and (ii).  

 

Further analysis shows that, some candidates presented a tree diagram with 

three instead of two branches. This mistake led to a sample space, 

 , , , , , ,  , S BBB BBG BGB BGG GBB GBG GGB GGG , instead of 

 , ,  , S BB BG GB GG . The noted mistake affected the result of part (b) 

(i) and (ii). Extract 13.2 is a sample response from one of the candidates 

who incorrectly answered the question. 
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Extract 13.2: A sample of the candidate’s incorrect responses to question 13 

In Extract 13.2, part (a), the candidate used a wrong formula to find the 

( )P A B  in part (a) (i) while in part (a) (ii), the candidate failed to get 

( or )P A B  due to the use of inappropriate formula of ( )P A B . In part (b), 

the candidate presented irrelevant tree diagram with three instead of two 

branches. 
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2.14 Question 14: Vectors and Transformations 

This question had three parts (a), (b) and (c). In part (a), the question was 

that; if kjia 35   and kjib 53  , then the candidates were 

required to show that ba   and ba   are perpendicular. While in part (b), 

the candidates were asked to calculate the area of a triangle, given that, the 

position vectors of the two adjacent sides of a triangle are kjia  3  

and kjib 23   respectively. In part (c), the candidates were instructed 

to find  uvT 78  , given that    1 , 4uT  and    2 , 5vT . 

The analysis reveals that 394 candidates attempted this question. Among 

them, 9.1 per cent of candidates scored 0 to 2.5 marks, 47.7 per cent of 

candidates scored 3.0 to 6.0 marks while 43.2 per cent of candidates scored 

6.5 to 10 marks. Therefore, the candidates’ performance on this question 

was generally good. Figure 15 shows the candidates’ performance summary 

on this question.  

 
Figure 15: Candidates' Performance on Question 14 

The analysis shows that 17 per cent of candidates who correctly responded 

to this question managed to score all alloted marks. 

In part (a), the analysis shows that the candidates were familiar with the 

basic operations of vectors as they managed to find the sum and difference 

of vectors as kjiba 826   and kjiba 244   respectively. 
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Then, they recalled the condition for two vectors to be perpendicular, that is 

their dot product must be zero. Then, computed the dot product as  

   ( ) ( ) 6 2 8 4 4 2 24 8 16 0a b a b i j k i j k             . Finally, 

they concluded that, since     0 baba , therefore ba   and ba   

are perpendicular. 

 

In part (b), the candidates were able to recall and apply correctly the 

formula for the area of a triangle as baA 
2

1
 and computed as 

231

131
2

1





kji

A . Thereafter, using cross product concepts, they ended 

with 
2

10
A square units. 

 

In part (c), the candidates recalled the correct properties of linear 

transformation as       -tvT tu tT u tT v  , then applied it to the given 

transformation      8 7 8 7T v u T v T u   , substituted the given value of 

   4,1T u   and    5, 2T v   to get 8(5,1) 7(4,1)  which resulted to 

     [8 7 ] 40,16 28, 7 12, 9T v u    . Extract 14.1 is a sample response 

from one of the candidates who responded to the question correctly. 
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Extract 14.1: A sample of the candidate’s correct responses to question 14 

In Extract 14.1, parts (a) and (b), the candidate correctly performed the dot 

product and cross product on vectors respectively. In part (c), the candidate 

correctly applied the linear transformation properties. 

Despite the strengths demonstrated by most of the candidates who 

responded to this question, other candidates who performed poorly 

encountered the following challenges ; 
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In part (a), some of the candidates recalled and applied inappropriate 

approach in verifying that, ba    and ba   are perpendicular to each other. 

The analysis shows that, those candidates applied the cross product instead 

of the dot product formulae.  

For example one candidate wrote 

   5 1

1 3

3 5

a b  

 

 simplified it,  and got 

   5 1 3 3 5a b        , then further simplified it to get 17a b  . 

Furthermore, other candidates recalled the formula for calculating the angle 

between two vectors as their approach to determine whether the given 

vectors are perpendicular to each other but made some computational errors 

while working on it. For example, one candidate wrote  

     123311 ba  and obtained 12  after simplifying; then 

worked on  
22 2 2 1 21 3 1a x y z        and simplified to obtain 

11 . Similarly, for 2 2 2b x y z    
21 2( 1) 3 ( 2)      , they 

simplified to get 14 . Based on perpendicular vectors, they used the 

formula 
ba

ba 
cos  and obtained 

1411

12
cos


 , which was 

incorrectly computed as 97.0cos  . According to the analysis, all these 

responses indicate limited knowledge on vectors. 

 

In part (b), the analysis shows that, some of the candidates applied incorrect 

formula to determine the area of a triangle. For example, one candidate 

responded as;  

 

 Area = 

 

 

instead of 

222

111
2

1
Area

zyx

zyx

kji

 , thereafter, substituted the given values, 

as 

4

3

2

1

4

3

2

1 y

           

y

y

y

x

x

x

x

2

1
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              Area = 

 

 

and later simplified by adding the product of the leading elements  as 

follows;            
1

Area 1 3 3 2 1 1 3 1 1 3 1 2
2

              . 

After simplification, the candidate ended up with 2cm 2Area   instead of 

2

10
Area  square unit. Further analysis reveals that, some candidates 

recalled the vector techniques of the area of a triangle, but incorrectly 

represented the vectors in matrix, for instance, kjia  3  and 

kjib 23   were arranged as 

2-

3

1-

  

1

3-

1

instead of 

231

131





jki

. Then, 

they responded wrongly as       123311
2

1
A , then 

simplified to obtain 86. Thereafter, they applied the square root as 

3.986   and incorrectly worked on area of the triangle as 3.9
2

1
  and 

simplified to get incorrect value of  4.65 instead of 
2

10
square units. 

 

In addition, other candidates in presenting the vectors in matrix, used 4 

rows and 2 columns as 

1

2

3

1

     

1

1

3

1

2

1




A  incorrectly and then responded as 

 1331112331
2

1
A , which was simplified to obtain 

2cm 3)410(
2

1
  instead of 

2

10
 square units. 

 

1

2-

3

1

           

1

1

3-

1

2

1
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In part (c), some candidates seemed to have no idea about the linear 

transformation. For instance, some candidates responded by considering 

that,     4141 , 4 uT  and     10252 , 5 vT . Thereafter, 

they applied the linear transformation property      uTvTuvT 7878  . 

Then, they substituted the obtained value of  = 4T u  and   10T v   to 

obtain    47108   and ended up with 52 instead of )9 , 12( .  

 

Furthermore, the analysis also shows that, some candidates responded to the 

question as  8 7 8(4 , 8) 7(5 , 2)T u v   , simplified and obtained 

jijiji 50314356432  , then found the modulus as 

   22
503  , then computed it to get incorrect value of 50.08 instead of 

(12, 9) .  

 

Also, some candidates applied inappropriate formula while responding to 

the question. For example one candidate used the gradient formula resulting 

to incorrect  response, which is, slope 
12

12 y-y
M)(

xx 
 ,  then substituted the 

value of    4,1T u   and    4, 2T v  , and hence simplified it and 

obtained 1. Then, they used the slope obtained to determine the values of x  

incorrectly as 
5

2
1






x

y
 , also 

4

1
1






x

y
, and got 3.11 x  and 3.22 x . 

Then, they considered it as 3.1v  and 3.2u , thus they substituted in 

 8 7T u v  as  )3.2(7)3.1(8 T  and finally obtained  5, 7T  instead of 

(12, 9) . Based on the analysis, these responses were due to lack of 

competence in the tested concepts. Extract 14.2 is a sample response of an 

incorrect answer from one of the candidates.  
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Extract 14.2: A sample of the candidate’s incorrect responses to question 14 
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In Extract 14.2, part (b), the candidate failed to use the correct formula of 

cross product of vectors to calculate the area of the triangle. In part (c), the 

candidate recalled incorrect formula for linear transformation properties. 

 

3.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH 

TOPIC 

The paper for Additional Mathematics in CSEE 2022 consisted of two 

sections A and B with a total of 14 questions from 14 topics. The tested 

topics were Numbers, Variations, Statistics, Locus, Coordinate geometry, 

Symmetry, Logic, Sets, Algebra, Trigonometry, Function, Integration and 

Differentiation, Probability and Vectors as well as Linear Transformation.  

 

The analysis indicates that the candidates’ performance was good in nine 

(9) topics. Those topics were: Variations (99.7%), Statistics (98.5%), 

Vectors and Transformation (90.9%), Geometrical Constructions (90.1%), 

Probability (89.6%), Sets (87.3%), Numbers (86.0), Functions (84.6%) and 

Locus (82.5%). The candidates’ good performance in these topics was due 

to their ability to translate word problems into mathematical models, 

competence in the tested concepts, ability to identify the requirements of the 

questions and recall appropriate formula and laws. 

 

The analysis shows further that five (5) topics were performed on average. 

The topics include: Logic (64%), Integration and Differentiation (58.9%), 

Algebra (55.6%), Trigonometry (50.8%) and Coordinate Geometry (47%). 

The candidates’ average performance in these topics were due to lack of 

competences in the tested concepts, misinterpretation of word problems into 

mathematical models, inability to recall appropriate formula, errors in doing 

basic operations and failure to adhere to the requirement of the questions. 

The analysis of the candidates’ performance on each topic is presented in 

Appendix I of the report. 

 

4.0 CONCLUSION AND RECOMMENDATIONS 

4.1 Conclusion 

The prepared candidates’ Item Response Analysis (CIRA) report had the 

purpose of creating awereness to students, teachers and other educational 

stakeholders about the responses of the candidates in Additional 

Mathematics for CSEE in the year 2022. Therefore, the main objective of 
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the analysis was to identify the strengths and weaknesses of the candidates’ 

responses to different items on each question. 

 

The analysis shows that 13 topics were examined for the two consecutive 

years. However, Geometrical Constructions and Symmetry topics were not 

examined for 2021 and 2022 respectively. It is revealed that, among the 

examined topics, seven (7) had an increase in performance while six (6) 

topics showed a decrease in performance compared to that of 2021. The 

comparison of the candidates’ performance on each topic for the two 

consecutive years is shown in Appendix II.  

 

Basically, the report has shown the key areas where the candidates 

performed well and on average. It is expected that the recommendations 

made in this report will be implemented in order to improve the 

performance on the Additional Mathematics examination in future. 

 

4.2 Recommendations 

In order to improve the candidates’ performance in this subject, it is 

recommended that; 

(a) Students should be encouraged to participate fully in the mathematics 

clubs’ discussions in order to improve their competence in Additional 

Mathematics.  

 

(b) Teachers should ensure that the real life related practices are 

incorporated when instructing the students during teaching and 

learning process, including the use of various teaching aids to 

improve students’ competences. 

 

(c) The candidates should make sure that, they read and understand the 

requirement of the questions so that they can provide the related 

solutions. 

 

 

 

 

 

 

 



90 
 

APPENDIX I: Analysis of Candidates’ Performance on Each Topic 

S/N Topics 
Question 

Number 

Percentage of 

Candidates who 

Scored an Average 

of 30% or Above 

Remarks 

1. Variations 1 99.7 Good 

2. Statistics  2 98.5 Good 

3. 
Vectors and 

Transformations  
14 90.9 Good 

4. 
Geometrical 

Constructions 
6 90.1 Good 

5. Probability  13 89.6 Good 

6. Sets  10 87.3 Good 

7. Numbers  8 86.0 Good 

8. Functions  11 84.6 Good 

9. Locus  4 82.5 Good 

10. Logic  9 64.0 Average 

11. 
Integration and 

Differentiation  
12 58.9 Average 

12. Algebra  5 55.6 Average 

13. Trigonometry 7 50.8 Average 

14. Coordinate Geometry 3 47.0 Average 
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APPENDIX II:  Comparison of Candidates’ Performance on Each Topic in 

2021 and 2022 

 

 

 

 

S/N 

 

 

 

 

Topics 

2021 2022 

Q
u

es
ti

o
n

 N
u

m
b

er
 Percentage 

of 

Candidates 

who 

Scored an 

Average of 

30% or 

Above 

 

 

 

Remarks 

Q
u

es
ti

o
n

 N
u

m
b

er
 Percentage 

of 

Candidates 

who 

Scored an 

Average of 

30% or 

Above 

 

 

 

Remarks 

1. Variations 1. 98.8 Good 1. 99.7 Good 

2. Statistics 2 87.6 Good 2. 98.5 Good 

3. Vectors and 

Transformations 14. 72.5 Good 14. 90.9 Good 

4. Geometrical 

Constructions    6. 90.1 Good 

5. Probability 13. 77.8 Good 13. 89.6 Good 

6. Sets 10. 79.7 Good 10. 87.3 Good 

7. Numbers 8. 94.4 Good 8. 86.0 Good 

8. Functions 11. 88.4 Good 11. 84.6 Good 

9. Locus 4. 69.7 Good 4. 82.5 Good 

10. Logic 9. 56.9 Average 9. 64.0 Average 

11. Integration and 

Differentiation 12. 66.9 Good 12. 58.9 Average 

12. Algebra 5. 93.4 Good 5. 55.6 Average 

13. Trigonometry 7. 64.4 Average 7. 50.8 Average 

14. Coordinate 

Geometry 3. 96.2 Good 3. 47.0 Average 

15. Symmetry 6. 90.4 Good    

 




