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FOREWORD 

The National Examinations Council of Tanzania is pleased to issue the report on 

the Candidates’ Item Response Analysis (CIRA) for the 2018 Advanced 

Mathematics Examination. The purpose is to inform teachers, parents, candidates, 

policy makers and other education stakeholders of how the candidates answered 

the questions. The report will help the stakeholders to take appropriate measures to 

improve the candidates’ performance in future examinations.  

 

The analysis of the candidates’ responses is done in order to identify the areas in 

which the candidates faced certain problems, did well or somewhat well. Basically, 

the report highlights the candidates’ strengths and weaknesses in order to 

determine the effectiveness of the education system.  

 

The factors for the poor performance include the candidates’ inability to use 

formulae, theorems, axioms, principles and special statistical distributions in 

answering the questions. Extracts of the candidates’ responses are included in this 

report to illustrate the candidates’ performance in the questions. 

 

The National Examinations Council of Tanzania will highly appreciate any 

comments and suggestions from teachers, candidates, other education stakeholders 

and the public in general which show areas that need improvement so that future 

reports are better than the current one.  

 

Finally, the Council would like to thank everyone who participated in the 

preparation of this report. 

 

 
Dr. Charles E. Msonde  

EXECUTIVE SECRETARY
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1.0 INTRODUCTION 

This report is based on the analysis of the candidates’ performance in the 

2018 142 Advanced Mathematics Examination. The analysis highlights 

strengths and weaknesses in relation to the candidates’ responses in order to 

provide a general overview of the candidates’ performance. 

The Advanced Mathematics Examination had two papers: Advanced 

Mathematics 1 and Advanced Mathematics 2. Advanced Mathematics 1 

had ten (10) compulsory questions with 10 marks each. Advanced 

Mathematics 2 consisted of sections A and B. Section A consisted of four 

(4) compulsory questions, each carrying fifteen (15) marks. Section B 

consisted of four (4) questions, each carrying twenty (20) marks. The 

candidates were required to answer any two (2) questions. The questions 

were based on the 2009 Advanced Level Advanced Mathematics syllabus. 

A total of 11,991 candidates sat for the Advanced Mathematics 

Examination, out of whom 10,041 (83.74%) candidates passed. This 

performance is better than that of 2017 whereby 74.78 percent of 10,553 

candidates passed. This represents 13.62 percent rise in the number of 

candidates who sat for examination and 8.96 percent increase in the number 

of the candidates who passed. The candidates who passed these 

examinations got different grades from grade S to grade A as shown in 

Figure 1. 

 
Figure 1: Distribution of Grades for the 2017 and 2018 142 Advanced 

Mathematics Examination.  
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The analysis of the candidates’ performance in each question is presented 

in section 2.0. The section consists of a short description of the 

requirements of the questions and the analysis of how the candidates 

responded to the questions. Extracts showing the candidates’ good and poor 

performance are included in the analysis. The factors for the candidates’ 

good or poor performance in each question are given and illustrated using 

samples of the candidates’ responses. Therefore, the analysis of each 

question could be used by teachers as a guide in their steps to improve 

teaching and learning and the candidates’ future examination performance. 

The analysis of the candidates’ performance in each topic is shown in the 

appendices in which the green colour stands for good performance, the 

yellow colour for average performance and the red colour for poor 

performance. The percentage boundaries, 0 – 34, 35 – 59 and 60 – 100, are 

used to represent poor, average and good performance. Finally, some 

recommendations are given at the end of the report. The recommendations 

may help teachers and the government to improve the candidates’ future 

performance in future Advanced Mathematics examinations. 
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2.0 ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH 

QUESTION 

2.1 142/1 ADVANCED MATHEMATICS 1 

2.1.1 Question 1: Calculating Devices 

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

evaluate the expressions (i) 
   5

3

0724.018.52

34.27621.8















 and (ii)   

3

1
2

0

1log



x

x xxe correct 

to four decimal places by using a non-programmable calculator. In part (b), the 

candidates were given ,2.14a  6.12b , 4.8c ,     2

1

csbsassT   and 

cbas 2  and were asked to find the value of T correct to four decimal places 

by using a non-programmable calculator.  

The analysis shows that 11,767 candidates (equivalent to 97.5 percent) attempted 

the question; 67.5 scored from 6 to 10 marks and 33 percent scored all 10 marks. 

Further analysis shows that 12.6 percent scored from 3.5 to 5.5 marks and that 19.9 

percent had unsatisfactory performance, as 12.3 of them scored from 0.5 to 3 

marks and the remaining 7.6 percent got 0. As Figure 2 shows, the candidates’ 

performance was good.  

 

Figure 2: Candidates’ performance in question 1. 
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The candidates who did part (a) (i) well used a non-programmable calculator to do 

the calculations involving addition, multiplication and division. They also 

computed the n
th

 root and the fractional exponent of a number correctly. 

Additionally, they wrote the final answer in four decimal places. The candidates 

who did part (a) (ii) well formulated a series    
1 1

2
3 30 log 2 2 log 3e e   from 

 3

12

0

1log 


xex e

x

x

by substituting 0x  , 1x   and 3x  . They also used a non-

programmable calculator to find the sum of terms and wrote the final answer in 

four decimal places. The candidates who did part (b) well could make  the subject 

of a, b and c from cbas 2 , enter the values of a, b and c into a non-

programmable calculator to obtain the value of s, find the value of T from the 

values of s, a, b and c, and write the answers in four decimal places. Extract 1.1 

shows the response of a candidate who answered the question correctly.  

Extract 1.1   
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Extract 1.1 A correct response from one of the candidates. 

The majority of the candidates who did not do part (a) (i) well could not use non-

programmable calculators to evaluate the fractional exponent of a number. They 

correctly evaluated the expression 
  

0724.018.52

34.27621.8


but got an incorrect answer of 

the expression 
   

3
5

8.621 27.34
.

52.18 0.0724

 
 
 

  

The majority of the candidates who did not do part (a) (ii) well defined a series 

 
2 1

3

0

log 1x

e

x

xe x



 

using one or two terms by substituting 0x  or 2x  or both, 

ignoring 1x . In part (b), most of the candidates did not use non-programmable 

calculators to evaluate expressions with brackets and the fractional exponent as 

they obtained the right value of s, but ended up with an incorrect value of T. 

Finally, a large number of the candidates could not present the final answer to four 

decimals places as they wrote 52.46560778 instead of writing it as 52.4656. 

Extract 1.2 shows the response of a candidate who could not answer the question 

correctly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 

Extract 1.2 

 

 

Extract 1.2: An incorrect response from one of the candidates. 

2.1.2 Question 2: Hyperbolic Functions  

The candidates were required to (a) differentiate x6cosh  with respect to x , (b) 

solve the equation 
2

9
sinhcosh3  xx  and (c) prove that 

 1lnsinh .21  xxx  for all the values of x . 

The analysis shows that 6.4 percent of the candidates who attempted this question 

scored from 0 to 3 marks, 11.9 percent from 3.5 to 5.5 marks and 81.6 percent 

from 6 to 10 marks. Generally, the candidates’ performance was very high, as 93.5 

percent of the candidates got more than 3 marks. Figure 3 illustrates the 

candidates’ performance in this question. 
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Figure 3: Candidates’ performance in question 2 

The candidates who did the question well had adequate knowledge of the concepts 

tested. In part (a), they differentiated the hyperbolic function x6cosh  involving 

powers using the chain rule 
dy dy du

dx du dx
   and obtained 

5
6cosh sinhx x . In part 

(b), they correctly solved the equation 
2

9
sinhcosh3  xx  by replacing cosh x  

and sinh x  with  
1

2

x x
e e


  and  

1

2

x x
e e


  to produce ln 2x   or 

2 ln 2x   . In part (c), the majority of the candidates defined the inverse 

hyperbolic sine function as 
1

sinh sinhy x y x


   . Furthermore, they used 

the definition of sinh y  and the facts that 0
y

e   for all the values of y to prove 

that  1lnsinh .21  xxx . Extract 2.1 is a solution obtained by one of the 

candidates who answered the question correctly. 
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Extract 2.1  

 

 

 



9 
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Extract 2.1: A correct response from one of the candidates. 

One hundred and thirteen candidates (3.1%) scored 0. The candidates did part (a) 

badly because they could not differentiate x6cosh  with respect to x . For instance, 

in differentiating this expression, a significant number of the candidates wrote 

x
dx

dy 5cosh6 . Such candidates applied the formula   1d n n
x nx

dx


  only 

because they could not use the chain rule as well. Other candidates confused 

differentiating trigonometric functions with hyperbolic functions. For instance, 

they incorrectly differentiated cosh x  to give sinh x  and therefore wrote 

 6 5
cosh 6 cosh sinh

d
x x x

dx
  . In part (b), some of the candidates incorrectly 

defined the concepts of hyperbolic sine and cosine as  xx eex 
2

1
cosh  and 

 xx eex 
2

1
sinh  in solving 

2

9
sinhcosh3  xx . As a result, they got 

9.8151x   instead of x = 0.6931 or -1.3862. Others inserted the right expressions 

for xsinh  and xcosh  into 
2

9
sinhcosh3  xx  but could not do algebraic 
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operations on    
1 1 9

3
2 2 2

x x x xe e e e
      
 

 to obtain 2
4 9 2 0

x x
e e    

which could be solved to get the required values of x. Despite the weaknesses 

mentioned many candidates obtained the equation 0294 2  xx ee  but could not 

solve it using one of the quadratic techniques. In part (c), some of the candidates 

expressed the given inverse hyperbolic sine as sinhx y  but could not replace 

sinh y  with 
1

( )
2

y y
e e


 . Instead, they replaced it with 

1
( )

2

y y
e e


 . As a 

result, the candidates showed that 1 2sinh 1x x x    , instead of showing that 

 1 2sinh ln 1x x x    . There were candidates who regarded 1sinh x  as 

 
1

2

x xe e , instead of 
1

sinh ( )
2

y y
x y e e


   . Such candidates provided 

irrelevant proofs for the given equation and did not score any marks. Extract 2.2 is 

a sample response from a candidate who did the question badly. 

Extract 2.2  

 

Extract 2.2: An incorrect response from one of the candidates.  

2.1.3 Question 3: Linear Programming  

The question read ''Mama Lishe has 140, 80 and 130 units of ingredients A, B and 

C. A piece of bread requires 1, 1 and 2 units of A, B and C. A pancake requires 5, 

2 and 1 units of A, B and C, respectively.'' The candidates were required to (a) 

formulate the linear inequalities that satisfy these conditions if x and y are the 

number of pieces of bread and pancakes, respectively, (b) draw a graph which 

shows a region representing values of x and y, (c) find the number of each snack 

that should be baked in order to maximize the gross income, given that the price 

for a piece of bread is 300/= and a pancake is 500/= and (d) find the gross income. 
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The question was attempted by 11,575 candidates; out of whom, 6.4 percent scored 

from 0 to 3 marks, 16.9 percent from 3.5 to 5.5 marks and 76.8 percent from 6.0 to 

10 out of 10 marks. This is the question in the entire examination which the 

candidates did very well, as 93.7 percent of the candidates scored more than 3 

marks. Figure 4 is a summary of the candidates’ performance in this question. 

 

Figure 4: Candidates’ performance in question 3. 

The analysis shows that 26.6 percent of the candidates answered the question 

correctly and scored all 10 marks. These candidates wrote the constraints as a 

system of linear inequalities in part (a). The formulated linear inequalities were 

802  yx , 1302  yx  and 5 140x y  . In part (b), the candidates found the 

set of a feasible solution that graphically represents the constraints obtained in part 

(a) and calculated the coordinates of the vertices from the feasible solutions and 

got (0, 0) , (65,0), (60, 10), (40, 20) and (0, 28). In part (c), the candidates wrote 

the objective function as   yxyxf 500300,   and computed the value of 

  yxyxf 500300,   at each of the vertices to determine the number of each 

snack to be baked in order to maximize the gross income. Extract 3.1 is taken from 

the answer booklet of a candidate who answered the question correctly.  
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Extract 3.1  
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Extract 3.1: A correct response from one of the candidates. 

In spite of the good performance, there were candidates who got the question 

wrong. In part (a), they failed to identify the set of linear inequalities which satisfy 

the given conditions. For example, they presented the inequalities as 802  yx , 

1302  yx  and 1405  yx , instead of presenting them as 802  yx , 

1302  yx  and 5 140x y  . Further analysis indicates that some of the 

candidates formulated the linear inequalities correctly but shaded them wrongly. 

As a result, they got an incorrect feasible region and incorrect corner points. 

Furthermore, some of the candidates wrote a system of linear equations 

802  yx , 1302  yx  and 1405  yx  instead of inequalities. Thus, they did 

not get a feasible region. Such candidates could not distinguish between equations 

and inequalities. Another serious mistake that the candidates made frequently was 

using inequalities as labels of lines on the graph. Extract 3.2 is a response from a 

candidate who got the question wrong.  
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Extract 3.2  

 

Extract 3.2: An incorrect response from one of the candidates.  

2.1.4 Question 4: Statistics  

The candidates were given the following frequency distribution table, which 

represents a class of 100 students: 

Class 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 

Frequency  t-2 1 20 t+2 t t+3 23 11 t+4 13 

In part (a), they were required to determine the value of t. In part (b), they were 

required to find (i) the mean, (ii) the standard deviation, (iii) the mean deviation 

and (iv) the median correctly to two decimal places.  

The question was attempted by 11,938 candidates (99.0%), out of whom 62.9 

percent scored from 6 to 10 marks and 3.1 percent scored all 10 marks. Further 

analysis shows that 29.2 percent of the candidates had average performance; their 

scores ranged from 3.5 to 5.5 and 7.9 percent from 0 to 3 marks. Generally, the 

candidates’ performance was good, as Figure 5 shows. 
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Figure 5: Candidates’ performance in question 4. 

The candidates who did part (a) well formulated the equation 

                    1001341123322012  ttttt , solved it and got 

5t . The candidates who attempted part (b) correctly created a table with 

columns whose headings are class intervals, frequency  f , class marks  X , fX , 

2fX  and XXf  , and used an appropriate formulae 

 

to compute the mean, 

standard deviation, mean deviation and the median correct to two decimal places as 

58.10, 25.56, 21.89 and 63.11. Extract 4.1 is a sample solution obtained by a 

candidate who answered question 4 correctly. 

Extract 4.1   
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Extract 4.1: A correct response from one of the candidates. 

 

On the other hand, the majority of the candidates who did part (a) of this question 

badly could not produce the equation 5 75 100t   . As a result, they got an 
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incorrect value of t , wrong data in the frequency distribution table and wrong 

values of the measures tested in part (b). In addition, most of the candidates used 

wrong formulae to calculate the median and the mean deviation. Thus, 

2
b

m

N
f

Median L c
f

 
 

   
 
 

 , 
N

XXf
deviation Mean

 


)(  and 
N

XXf
deviation Mean

2)( 
  

were common in the candidates’ responses. Some of the candidates calculated the 

upper boundaries of class intervals instead of class marks, while others used the 

formula of mode to calculate the median. Moreover, other candidates used the 

correct formula but did not identify the median class and the right class size c. For 

example, they wrote 96170 c , instead of writing c  as 70.5 60.5 10  . It is 

surprising, however, that several candidates did not convert the final answers to 

two decimal places as instructed. Extract 4.2 is an example of an incorrect response 

from a candidate who got the question wrong. 

Extract 4.2 

 

Extract 4.2: An incorrect response from one of the candidates. 

2.1.5 Question 5: Sets  

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

simplify  BAA   using properties of sets. Part (b) required the candidates to 

shade the set  CBA  . Part (c) of the question read ''In a survey of 500 movie 
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viewers, 250 were listed as liking ‘zecomedy’, 200 as liking ‘zembwela’ and 85 

were listed as liking both ‘zecomedy’ as well as ‘zembwela’.” Thus were required 

to find the number of people who were liking neither ‘zecomedy’ nor ‘zembwela’ 

by using an appropriate formula. 

The question was attempted by 99.0 percent of the candidates, out of whom 8.5 

percent scored from 0 to 3 marks, 22.5 percent from 3.5 to 5.5 marks and 69.0 

percent from 6.0 to 10. The candidates’ performance was good, as 91.5 percent of 

the candidates scored more than 3 marks. Figure 6 is a summary of the candidates’ 

performance in this question. 

 

Figure 6: Candidates’ performance in question 5. 

As indicated in Figure 6, the majority of the candidates had good performance. 

These candidates simplified  BAA   into A B  using the laws of sets in part 

(a). In part (b), most candidates presented accurate Venn diagrams of  A B C    

which were correctly labelled and shaded. In part (c), the candidates identified the 

number of movie viewers, the number of people liking ‘zecomedy’, ‘zembwela’ as 

well as the number of people liking both ‘zecomedy’ and ‘zembwela’. They 

substituted the numbers correctly into the formulae      ( ) ( )n A B n U n A n B n A B        and 

obtained 135, which was the number of people liking neither ‘zecomedy’ nor 

‘zembwela’. Extract 5.1 is a sample response taken from the answer booklet of a 

candidate who answered the question correctly. 
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Extract 5.1   
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Extract 5.1 A correct response from one of the candidates.  

Despite the fact that many candidates had good performance, a total of 1016 

candidates (8.5%) scored from 0 to 3 marks, out of 10 marks. These candidates 

faced the following challenges. In part (a), some of them presented  BAA   as 

 A A B


  , instead of presenting it as   .A A B


   They should have 

known that .A B A B    Others used logic symbols such as  ~ ~A A B   

to simplify  BAA  . This means they lacked knowledge of the tested topic. In 

part (b), most of the candidates presented  A B C   as  A B C    but could 

not shade the right region. Extract 5.2 illustrates such case. Moreover, several 

candidates could not draw the intersecting circles of Venn diagrams and others did 

not enclose the circles using either a rectangle or a square, i.e. they left them 

hanging. In part (c), some of the candidates used Venn diagrams to solve the 

problem, although the question required them to use an appropriate formula to do 

so. Others found the number of viewers who liked either ‘zecomedy’ or 

‘zembwela’ but did not proceed further to the final answer. The candidates were 

required to insert the number of viewers liking either ‘zecomedy’ or ‘zembwela’ 

into the formula      BAnnBAn 


   so as to obtain 135. 
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Extract 5.2  

 

Extract 5.2: An incorrect response from one of the candidates.  

2.1.6 Question 6: Functions  

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

show that )(tgf  =g )(tf  given the functions 
tetf )(  and ttg ln)(   and (ii) 

find the values of a and b if attf )( , 3)( 2  bttg , ( )(2) 35f g   and 

( )(3) 75g f  . In part (b), the candidates were given 
2

3

1
)(

x

x
xf


  and were 

required to (i) find the horizontal and vertical asymptotes of  xf , (ii) sketch the 

graph of  xf  and (iii) state the domain and range of the function  xf .   

The question was attempted by 98.9 percent of the candidates, out of whom 14.5 

percent scored from 0 to 3 marks and 0.8 percent scored a 0 mark. Notably, the 

percentage of the candidates who scored more than 3 marks is 85.5, which 

indicates that the candidates’ general performance in this question was good.  

This performance is a result of the candidates' ability to evaluate the expressions 

for composite functions )(tfog and )(tgof  from 
tetf )( and ttg ln)(   to get t  

and to write the statement ttgoftfog  )()(  in order to conclude the verification. 

The candidates who did part (a) (ii) well formulated the composite function 

aabttfog 3)( 2   from attf )(  and 3)( 2  bttg , formulated two equations 



26 

35 4 3ab a   and 253 aab  from 35)2( fog  and (3) 75g f  , and solved 

the equations simultaneously to get 1a  and 8b . The candidates who attempted 

part (b) (i) could divide the numerator by the denominator of the rational function 

3

2
1

x

x
 to get an oblique asymptote of xy   and solve the quadratic equation 

01 2  x  to get vertical asymptotes 1x  and 1x . In part (b) (ii), the 

candidates sketched the dotted lines of asymptotes on an xy plane and traced the 

path of the )(xf  in all three regions of the xy plane, namely 1x , 

11  x and 1x . In part (b) (iii), they stated the domain and range of the 

function correctly. 

Extract 6.1  
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Extract 6.1 A correct response from one of the candidates. 
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On the other hand, 91 candidates (0.8%) scored zero. The analysis shows that such 

candidates committed various serious errors. In part (a) (i), a significant number of 

the candidates arrived at the expressions teln  and teln  but could not simplify them 

so as to get the lowest term of t . These candidates could not apply the laws of 

exponents and logarithms. Further analysis shows that other candidates expressed 

( )f g t  as ( )(ln )te t  and ( )g f t  as (ln )( )tt e , which means they could not 

manipulate composite functions. Several candidates lost some or all the marks in 

part (b) (ii) because they committed minor errors in formulating )(tgf   or 

substituting 35)2( gf   or 75)3( gf   with )(tgf   and in solving the 

simultaneous equations 35 4 3ab a   and 7539  aab . The poor performance 

in part (b) (i) was due to the candidates’ inability to divide the numerator and the 

denominator by 2x , to understand the concept of limits of  f x  as x becomes 

positively or negatively large or to treat 01 2  x  as a quadratic equation. Hence, 

they ended up with 1x  and ignored 1x   . Some of the candidates did not 

appreciate the classification of asymptote because they classified the oblique 

asymptote xy   as a horizontal asymptote. The errors in part (b) (ii) were caused 

by the unclear answers in part (b) (i). Furthermore the candidates could not plot the 

dotted lines of asymptotes. In part (b) (iii), the mathematical language usually used 

to state the domain and range of  f x  was a major challenge among the 

candidates. Extract 6.2 is a solution of one of the candidates who got the question 

wrong.  
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Extract 6.2  

 

 

 

Extract 6.2: An incorrect response from one of the candidates. 

2.1.7  Question 7: Numerical Methods  

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

approximate the value of  

7

3 2

1
dx

x
 correct to four decimal places by using (i) the 

Trapezoidal rule with five ordinates and (ii) the Simpson’s rule with five ordinates. 

In part (b), the candidates were required to evaluate the exact value of the integral 

 

7

3 2

1
dx

x
 and then compare the answer with those found in part (a). 
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The question was attempted by 94.7 percent of the candidates, out of whom 19.0 

percent scored from 0 to 3 marks, 13.1 percent from 3.5 to 5.5 marks and 67.9 

percent from 6 to 10 marks. Generally, the candidates’ performance was good, as 

81 percent scored from 3.5 to 10 marks. Figure 7 is a summary of the candidates’ 

performance in this question. 

 

Figure 7: Candidates’ performance in question . 

The analysis shows that there were 2592 candidates who scored full marks. This 

indicates that they had good knowledge of numerical integration. These candidates 

demonstrated the following strengths: In part (a), most of them substituted 3a  , 

7b   and 5n   into the formula 
1

b a
h

n





 to obtain the value of h as 1, 

constructed a table of values with correct entries for x and y, and used a table of 

values and the Trapezoidal rule   32140 2
2

yyyyy
h

A   to approximate the 

value of  

7

3 2

1
dx

x
 to four decimal places. Similarly, in part (b), most of the 

candidates were familiar with the Simpson’s rule. Thus, they used the table of 

values in part (a) and the formula  4 20 4 1 3 2
3

h
A y y y y y        to 
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approximate  

7

3 2

1
dx

x
 to get 1.6222. In part (c), most of the candidates replaced 

2x   with u and therefore it was easy for them to obtain 1.6094 as the exact value 

of  

7

3 2

1
dx

x
. The candidates then evaluated the error in relation to the Simpson’s 

rule and the Trapezoidal rule. Finally, they concluded that the Simpson’s rule is 

more accurate than the Trapezoidal rule (see Extract 7.1).  

Extract 7.1   
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Extract 7.1 A correct response from one of the candidates. 

In spite of the good performance, 2169 candidates did not answer the question 

correctly. In parts (a) and (b), most of them did not subtract 1 from the number of 

ordinates so as to get the number of strips  5 1 4  . Thus, they used a formula like 

b a
h

n


  or 

1

b a
h

n





 instead of 

1

b a
h

n





 to find the width of the strips. Such 

candidates ended up getting either 0.8h   or 0.6667, instead of getting 1h  . 
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Hence, they got incorrect approximations for  

7

3 2

1
dx

x
 in both the Simpson’s and 

the Trapezoidal computations, as Extract 7.2 shows. Further analysis indicates that 

some of the candidates used wrong formulae, such as 

  32140
2

yyyyy
h

A   and   32140 2
3

yyyyy
h

A  , to 

approximate the value of  

7

3 2

1
dx

x
, and that others computed the value of h and 

the table of values correctly but interchanged the Simpson’s rule with the 

Trapezoidal rule during the computations. Also, several candidates computed 

 

7

3 2

1
dx

x
 correctly but failed to approximate their answers to four decimal places 

as instructed. In addition, many candidates did not evaluate the value of h between 

the indicated limits of integration. This is because they started at 0x  , instead of 

starting at 3x  , possibly from the y0 in the formulae. In part (c), some of the 

candidates could not find the actual value of  

7

3 2

1
dx

x
. This means they lacked 

the knowledge and skills for doing integration using substitution techniques. 

Moreover, some of the candidates compared the value obtained by using the 

Trapezoidal rule with the value obtained by using the Simpson's rule, instead of 

comparing both values to the exact value of the definite integral. 
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Extract 7.2  

 

Extract 7.2: An incorrect response from one of the candidates. 

2.1.8 Question 8: Coordinate Geometry I 

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

that the circles 08222  yyx  and 02422  hyxyx  cut orthogonally 

and were asked to determine the value of h. In part (b), the candidates were 

required to find the equation of normal to the circle 096422  yxyx  

passing through the point )4,7(K . In part (c), the candidates were asked to 
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calculate the area of the triangle whose vertices were the points )5,3(K , )2,4(K  

and )3,6(K .  

The question was attempted by 10,894 candidates (90.3%). Of them, 50.0 percent 

did well, 4.6 percent scored all 10 marks, 29.9 percent had average performance 

with scores ranging from 3.5 to 5.5, 20.2 percent did badly and 6.0 percent got 0. 

Generally, the candidates had good performance in this question. Figure 8 is a 

summary of the candidates’ performance. 

 

Figure 8: Candidates’ performance in question 8. 

Part (a) was attempted by a large number of candidates. The two formulae for 

finding h which were given in the marking scheme were 
2

2

2

1

2 rrd   and 

212121 22 ggffcc  . The majority of the candidates preferred the latter to the 

former. The candidates who attempted part (a) correctly determined the values of 

,1c ,1g 1f  and ,2c ,2g 2f  from circles 08222  yyx  and 

02422  hyxyx . After appropriate substitution, they got 8h . The 

candidates who did part (b) very well could find the centre of the circle 

096422  yxyx  as (2, 3). They also obtained the equation of normal 
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using centre (2, 3) and the point )4,7(K  as 5 13 0x y   . The candidates who 

did part (c) well used either the formula      1

2 3 2 3 1 3 1 212
A x y y x y y x y y         or 

1

3

2

1

3

2

11

2

1

y

y

y

x

x

x

yx

A   or 

1

1

1

2

1

33

22

11

yx

yx

yx

A   to calculate the area of a triangle with 

),( 11 yxA , ),( 22 yxB and ),( 33 yxC . A sample solution from a candidate who 

performed the question well is given in Extract 8.1. 

Extract 8.1   
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Extract 8.1: A correct response from one of the candidates. 

On the other hand, a significant number of the candidates got low marks. In part 

(a), they used wrong formulae, such as 
2

2

2

121 rrcc  , 2121 rrcc  , 21 rr  , 

212121 22 ggffcc   and 212121 22 ffggcc  , to find h. Though the sub-

section of the question was not too demanding, some of the candidates derived the 

formula 
22 2

1 2 1 2r r c c   from the general equation of the circle (this was wastage of 

time!) and others subtracted the equation of one circle from the other. Hence, they 

ended up with the equation of the common chord, which was not required. In part 

(b), most of the candidates substituted K  4,7  to the expression 
62

24






y

x

dx

dy
 

which they had obtained by differentiating the equation of the circle 

096422  yxyx . This might have been correct if K  4,7  satisfied the 

equation 096422  yxyx . But the point )4,7(  did not do so. The 

candidates should have known that the normal lines to a circle pass through the 

centre of the circle. In part (c), several candidates scored low marks because they 

did not relate the distance between two points and the perpendicular distance of a 

point to a line so as to compute the area of the given triangle. Furthermore, most of 

the candidates regarded the given triangle as being right-angled, although it was 

not. Such candidates used only the distance formula and 
1

2
Area base height    
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to find the area of the triangle. Hence, they got incorrect values of the area, 

including 5.7009 square units, 2 5  square units and 26  square units, rather than 

getting 3.5 square units. Other candidates used the following incorrect formulae: 

33

22

11

2

1

yx

yx

yx

A  , 

11

2

1

3

2

3

2

11

y

y

x

x

yx

A  , 

1

1

1

33

22

11

yx

yx

yx

A  and 

)(1)()(
2

1
2332321321 yxyxxxyyyxA  .  

Extract 8.2 is a sample solution from a candidate who got the question wrong. 

Extract 8.2 

 

Extract 8.2: An incorrect response from one of the candidates. 
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2.1.9 Question 9: Integration  

The question required the candidates to (a) find the value of  


dx

xx

x

)1)(2(

2
2

, 

(b) evaluate dx
x

xx



3

5

0 cos

sintan
, (c) (i) derive the arc length formula for the curve 

AB from ax   to bx  ,  given that A and B are any two points on the graph of 

)(xfy   and (c) (ii) find the length of a curve xy
4

3
  from 0x  to 4x . 

The analysis shows that almost half of the candidates (47.4%) got more than 3, out 

of 10 marks. Of these candidates, 24.3 percent scored from 3.5 to 5.5 marks. This 

indicates that the performance was average. Figure 9 is a summary of the 

candidates’ performance in this question. 

 

Figure 9: Candidates’ performance in question 9. 

The analysis shows that some of the candidates did the question well. In part (a), 

they decomposed a rational function 

  

2

2 2 1

x

x x



 
 into the difference of its 
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partial fractions 
2

2

x

x 
 and 

1

1x 
. The candidates also used the substitutions 

2 1x   and 1x   to integrate the integrals 
2 2

x
dx

x



 and 

1

1
dx

x



, thus ending 

up with 
2 2

ln
1

x
C

x

 
 
  
 





 as the final answer. In part (b), the candidates presented 

5
3 tan sin

cos0

x x
dx

x




  as 

5 5
3 3sin sin

2 coscos0 0

x x
dx dx

xx

 

  . In the next step, they used the 

substitution method by replacing cos x with u  to find 

5 5
3 3sin sin

2 coscos0 0

x x
dx dx

xx

 

  . 

Thus, they got 1.693 as the final answer. In part (c) (i), the candidates used the 

graphical sketch of the continuous function  y f x  between x = a and x = b and 

the Pythagoras theorem to derive the length of a curve in cartesian form as 

2

1
b dy

s dx
dxa

 
   

 
. Moreover, the use of the formula from part (c) (i) and careful 

differentiation of 
3

4
y x  with respect to x produced 5 units as the length of the 

curve in part (c) (ii). Extract 9.1 is a sample answer from one of the candidates.  

Extract 9.1 

 

 



44 

 

 



45 

 

 



46 

 

 

Extract 9.1: A correct response from one of the candidates. 

On the other hand, a total of 1388 candidates got 0 in this question. The responses 

of these candidates contained several mistakes. In part (a), the candidates 

expressed the integrand 
)1)(2(

2
2 



xx

x
 in partial fractions, but failed to integrate it 

with respect to x. For example, some of the candidates wrote either 

12)1)(2(

2
22 









x

B

x

A

xx

x
 or 

12)1)(2(

2
22 









x

B

x

Ax

xx

x
 instead of  

12)1)(2(

2
22 











x

C

x

BAx

xx

x
. Surprisingly, many candidates split the integrand 

into its component fractions but failed to solve for the coefficients. Others worked 

out the value of the coefficients A, B and C successfully but could not integrate the 

resulting integrands using the substitution method. This indicates that they lacked 

adequate and concrete knowledge and skills pertaining to algebra as well as 

integration techniques. In part (b), most of the candidates did not simplify the 

integrand 
x

xx

cos

sintan 
 before integrating it. Many candidates skipped part (c) (i) 

of the question. The candidates who attempted part (c) (ii) used incorrect formulae 
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for the arc length, such as  






















b

a

dx
dx

dy
s

2

1 , dx
dx

dy
s 








 1  and 

b
s ydx

a
  , 

instead of using  






















b

a

dx
dx

dy
s

2

1  to find the length of an arc. Extract 9.2 

illustrates one of such cases.  

Extract 9.2 

 

 
Extract 9: An incorrect response from one of the candidates.  

2.1.10 Question 10: Differentiation  

This question required the candidates to (a) find 
dx

dy
 of the curve 

2cossin  xyyx  at 
2


x  and y , (b) use the second derivative test to 

investigate the stationary values of   582 2  xxxf  and (c) differentiate 

 
1

cos3
2

f x x  from first principles. 

The analysis shows that 10,124 candidates (83.9%) attempted this question. Out of 

these candidates, 34.2 percent scored from 0 to 3 marks, 29.7 percent from 3.5 to 

5.5 marks and 36.1 percent from 6 to 10 marks. The candidates’ performance was 

good, as 65.9 percent of the candidates scored more than 3 marks. Figure 10 is a 

summary of the candidates’ performance in this question. 
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            Figure 10: Candidates’ performance in question 10. 

The candidates with good performance answered two or three parts of the question 

correctly. In part (a), implicit differentiation was well handled as evidenced by 

most of the candidates’ appreciation of the need to apply the product rule to 

differentiate sin cos 2x y y x   to get 
sin sin

cos cos

dy y x y

dx x y x





. The candidates also 

substituted 
2


x  and y  into an expression for 

dy

dx
 to give the gradient equal 

to -2. In part (b), most of the candidates differentiated  f x  to get   4 8f x x   , 

set the derivative equal to zero and solved the equation 4 8 0x    so as to obtain 

the value of 2x  , substituted the value of x back into the original function  f x  

to obtain the corresponding y – coordinate as -3 and differentiated the derivative of 

 f x  so as to arrive at   4f x  . Since the second derivative was positive, the 

candidates concluded that  f x  had the least value of -3. In part (c), many 

candidates noted that the definition of the derivative of a function  f x  from first 

principles is written as  
   








 


 h

xfhxf
xf

h 0
lim . They used this formula and 
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the factor formula to differentiate  
1

cos3
2

f x x  and got  
3

 sin3
2

f x x   . 

Extract 10.1 is a sample solution from a candidate who did parts (a) and (b) of the 

question well.  

Extract 10.1 
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Extract 10.1: A correct response from one of the candidates.  

On the other hand, there were several candidates who scored low marks. In part 

(a), some of such candidates did not know the steps followed in implicit 

differentiation because the function 2cossin  xyyx  cannot be defined 

explicitly as a function of x. Other candidates failed to substitute 
2


x  and y  

into the gradient expression 
xyx

yxy

dx

dy

coscos

sinsin




  so as to get -2. In addition, a 

substantial number of the candidates did not differentiate the constant term, as 

Extract 10.2 shows. In part (b), a significant number of the candidates regarded the 

second derivative   4 xf  as the y-coordinate. These candidates did not realise 

that they were required to substitute the value of x obtained previously back into 

the original equation in order to find the value of y. Others did not understand the 

question and as a result they ended up with the computations of the first and 

second derivatives only. This shows that most of the candidates did not know the 

steps of the second derivative method to investigate stationary values. In part (c), 

many candidates were not adequately knowledgeable about the steps for 

differentiating a function from first principles. These candidates did not know the 

appropriate formula for differentiating  
1

cos3
2

f x x . They used the following 

formulae  
   








 


 h

xfhxf
xf

h 0
lim  or  

   
0

lim
h

f x f x h
f x

h

  
   

 

, rather 
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than  
   








 


 h

xfhxf
xf

h 0
lim . Others wrote the formula correctly but failed to 

manipulate the statement  
 cos3 3 cos31

lim
0 2

x h x
f x

h h

  
   

  
 to get 

3 3
sin 3 sin

2 2
lim

0

h h
x

h h

     
      

     
  

 
 

 because they were poor in using the factor 

formula. These candidates did not provide the derivative of  
1

cos3
2

f x x  as 

 
3

 sin3
2

f x x   . 

Extract 10.2 

 



52 

 

Extract 10.2: An incorrect response from one of the candidates.  
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2.2 142/2 ADVANCED MATHEMATICS 2 

2.2.1 Question 1: Complex Numbers 

This question comprised parts (a), (b), (c) and (d). In part (a), the candidates were 

required to prove that 1cos12cos16
sin

5sin 24  



 using De Moivre's theorem. 

In part (b) (i), the candidates were instructed that the equation 

 ziiz 4286 2   had roots 1z and 2z . They were required to find 2z  in the 

form a bi . In part (b) (ii), they were required to express 
102

6
2  xx

 in partial 

fractions with complex linear denominators. In part (c), the candidates were 

required to use mathematical induction to prove that  isinnθcosnθrz nn   

where z stands for any complex number (cos sin )r i   for all positive integers 

n . In part (d), the candidates were required to prove that z  lies on a circle whose 

radius is 
3

4

 
if 1z21z  . 

The question was attempted by 11,536 candidates (95.6%), out of 12,065 

candidates. Of such candidates, 18.3 percent had good performance. Out of these 

candidates, 0.5 percent scoring all 15 marks. Furthermore, 29.5 percent of the 

candidates who attempted the question scored from 5.5 to 8.5 marks and 52.2 

percent did badly. Of the latter candidates, 7.0 percent got 0. Generally, the 

candidates’ performance was average, as 47.8 scored more than 5 marks. Figure 11 

summarizes some of the statistics for the candidates’ good performance in this 

question. 



54 

 

Figure 11: Candidates’ performance in question 1. 

 

The candidates with exemplary performance in part (a) correctly wrote the 

statement 5)sin(cos5sin5cos  ii  , applied binomial expansion to 

5)sin(cos  i  with 12 i  and equated imaginary parts to get the required 

expression for 5sin . By appreciating the substitution of 2cos1  to 2sin , the 

candidates obtained 1cos12cos16 24    from 




sin

5sin
as required. In part (b) (i), 

some of the candidates rearranged the terms of  ziiz 4286 2   to get the 

quadratic equation   068422  iziz . Then they used the idea of sum and 

product of the roots of the quadratic equation to get 
a

b
zz  21  given iz  31 , 

1a  and ib 42 . After making necessary simplifications, they got 

iz 312  . In part (b) (ii), they factorized 1022  xx  to 

 )31( ix   )31( ix   and decomposed 
102

6
2  xx

 into 

   )31()31( ix

DiC

ix

BiA









. The candidates then used the method of undetermined 
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coefficients to arrive at 0A , 1B , 0C  and 1D . They ended up with 

   )31()31( ix

i

ix

i







 as the partial fractions of 

102

6
2  xx

. In part (c), they 

verified the statement for the integer, 1n , formulated the general statement for 

proof, i.e )sin(cos  kikrz kk  ; and obtained  1 1 cos( 1) sin( 1)k kz r k i k       

from expressions of z and kz , while at the same time appreciating the laws of 

exponents and the compound angle formulae of sine and cosine. The candidates 

with good performance in part (d) defined z in polynomial form as iyxz   such 

that 121  zz      2222
121 yxyx  and expressed the resulting 

equation in the form  
2

2

2

3

4
0

3

5

















 yx , which enabled them to prove that 

it is an equation of a circle with a radius of 
3

4
. Extract 11.1. is a sample answer 

from a candidate who got the question right. 

Extract 11.1  
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Extract 11.1: A correct response from one of the candidates. 

The candidates who scored low marks didn’t write correct answers. In part (a), 

several candidates did not expand  5sincos  i . The majority of these 

candidates used inappropriate formulae such as 
n

n

z
zi

1
sin2   to find sin5 . In 

part (b) (i), a considerable number of candidates did not use the concept of sum 

and the product of roots of quadratic equations to find z2. Others did not re-arrange 

 ziiz 4286 2   in  quadratic form as   068422  iziz . Some of the 

candidates used the idea that a conjugate of 1z is also the root of 

  068422  iziz  to get z2. This was not correct, as the quadratic equation 

contained complex coefficients. In part (b) (ii), most of the candidates failed to 

represent 1022  xx  as the product of two complex factors, that is, 

)31)(31( ixix  . Hence, they got incorrect partial fractions. Though part (c) 

was done well by the majority of the candidates, a few candidates used 0n , 

although 0 is not a positive integer. As a result, they did not reach at 

  )1sin()1cos(11   kikrz kk . In part (d), some of the candidates did not 

get 

2 2

25 16 4
,

3 9 3
x y

   
      

   
 regardless of their good start. Some of the 

candidates committed simplification errors; for example, they obtained 

))1((2)1( 2222 yxyx   from     2222
121 yxyx  , forgetting to 
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square 2. Extract 11.2 shows a sample answer from one of the candidates who got 

the question wrong.  

Extract 11.2  

 

 

Extract 11.2: An incorrect response from one of the candidates. 
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2.2.2 Question 2: Logic  

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

to draw a simplified electrical network using the following circuit.  

~p ~q

~p q

p ~q

T1 T2

 

In part (a) (ii), they were required to simplify the proposition   qqp  p)(~  

using the laws of algebra. In part (b), the candidates were required to determine 

whether the proposition      rprq  q~p  is a tautology or not using 

the truth table. In part (c), the candidates were required to use the laws of algebra 

to prove that the propositions  rqp   and     qpp  r~q  are 

equivalent.  

The analysis shows that 22 percent of the candidates who attempted this question 

scored from 0 to 5 marks, 26.8 percent from 5.5 to 8.5 marks and 51.2 percent 

from 9.0 to 15 marks. Further analysis shows that 78 percent of candidates scored 

more than 5 marks; 969 (8.1%) of such candidates scored full marks. On the basis 

of this analysis, it can be argued that the candidates’ performance in this question 

was good. Figure 12 illustrates the candidates’ performance in question 2. 

                 

                        Figure 12: Candidates’ performance in question 2. 
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The analysis of the candidates’ responses shows that the majority of the candidates 

had good performance. In part (a) (i), the candidates identified the compound 

statement that represented the given network diagram, used the algebraic laws of 

logic to simplify the preceding statement into ~p ~q  and drew the simplified 

electric network that corresponded to the simplified statement. In part (a) (ii), the 

candidates used the algebraic laws of logic expressions, such as demorgan’s, 

commutative, compliment and identity law, to simplify the statement 

  qqp  p)(~  into an F statement. In part (b), the candidates prepared a 

truth table with the columns p, q, r, ~q, ~p q , q r ,    ~p q q r   , 

   ~p q q r p       and    ~p q q r p r       . On the basis of the 

information in the table, they concluded that    ~p q q r p r        is a 

tautology. Similarly, in part (c), the candidates used the laws of propositions 

correctly to prove that the statement  rqp   is logically equivalent to 

    qpp  r~q . Extract 12.1 shows the responses of a candidate who 

answered the question correctly. 

Extract 12.1  
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Extract 12.1: A correct response from one of the candidates.  

In spite of the candidates’ good performance, 372 candidates (22%)  scored low 

marks. In part (a) (i), some of the candidates failed to formulate the appropriate 

statement from the network diagram. The common mistake had to do with seeing 

the statement such as      q~pqp~q~p~  , rather than 

     ~p ~q ~p q p ~q      indicating improper understanding of conjunction 

and disjunction statements. Others formulated the required statement but could not 

apply the laws of propositions to simplify it to ~p ~q . Other candidates did not 

know that the symbol   is used with a parallel connection of switches. Such 

candidates presented a series connection for ~p and ~q instead of a parallel 

connection of an electric network. In part (a) (ii), several candidates presented 

  qqp  p)(~  as  ~~(p q) p q   . This means that they had 

insufficient knowledge of the implication symbol in terms of  . The candidates 

were supposed to represent the given statement as   ~ ~(p q) p q    and 

then simplify it using appropriate laws. Several candidates had difficulty writing 

the laws in front of the statements. For instance, writing associative or distributive 

instead of commutative and idempotent instead of identity. Other candidates did 

not write the laws that they used in front of the statements. Such candidates were 

awarded one and a half marks. In part (b), some of the candidates did not use truth 

tables to determine whether the given statement was tautology. The candidates 

should have known that the conjunction statement is true only if both values are 

true, otherwise the statement is false, that the disjunction statement is true if at 
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least one value is true and that the conditional statement is true if both values are 

true and false if the first value is false. In addition, some of the candidates could 

not identify the number of the rows in the truth table for a compound statement 

involving three statement letters, as Extract 12.2 shows. Such candidates should 

have known that the number of the rows in the truth table depends upon the 

number of the different components in the statement and can be written as 2
n

, 

where n is the number of the components forming the statement. The number of 

the rows was 8. In part (c), a considerable number of candidates could not prove 

that  rqp   and     qpp  r~q  are equivalent. Some of these 

candidates failed to pair expressions with their respective laws of propositions of 

logic, while others used truth tables contrary to what they were asked to do. 

 

Extract 12.2  

 

Extract 12.2: An incorrect response from one of the candidates.  

2.2.3 Question 3: Vectors  

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

find (i) the work done in moving an object along a straight line from  1,2,3   to 

 4,1,2   in a force field given by k2j3i4F   and (ii) the possible values of 

the constant t if   kji1t3a   is perpendicular to   k2j3i3tb  . In part  

(b), the candidates were asked to (i) show that quadrilateral is a parallelogram and 

(ii) find the actual area of the parallelogram in (b) (i), given that the vertices of a 

quadrilateral are A (5, 2, 0), B (2, 6, 1), C (2, 4, 7) and D (5, 0, 6). In part (c), the 
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candidates were given that the vertices A, B and C of a triangle are at the points 

with position vectors a , b  and c  respectively and were required to show that the 

area of the triangle is equal to accbba 
2

1
 square units.   

A total of 11,550 candidates (95.7%) attempted the question. The analysis shows 

that 12.5 percent performed well, as they scored marks ranging from 9 to 15. Only 

0.3 percent scored all 15 marks, 44.1 percent scored from 5.5 to 8.5 marks and 43.4 

percent from 0 to 5 marks, with 5.5 percent scoring 0. Generally, the candidates’ 

performance was average, as 56.6 percent scored more than 5 marks. Figure 13 

illustrates the candidates’ performance in question 3. 

 
Figure 13: Candidates’ performance in question 3. 

The impressive performance in part (a) is a result of the candidates’ ability to (i) 

determine the displacement vector d  from )1,2,3(  to )4,1,2(   and use the 

formula dFWorkdone .  to get 15 units, and (ii) use the property of a dot product 

0. ba  to formulate an equation 08103 2  tt  that was solved to obtain 

3

4
t  or 2t . In part (b) (i) , the candidates determined displacement vectors 

AB , AD ,CB  and CD , and correctly showed that ADBC   and CDAB   

resulted in zero vectors. In part (b) (ii), they used the formula ADABArea  or 
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CDCBArea to obtain 187.32  square units as the actual area of the 

parallelogram. The candidates who answered part (c) correctly expressed AB  and 

AC  as ab   and ac  , and used the formula ACAB
2

1
Area  and the 

properties 0aa  and abba   to prove that accbba
2

1
Area  

square units. Extract 13.1 is a sample response of the candidate(s) with exemplary 

performance.  

Extract 13.1   

 

 



67 

 

 



68 

 

 
 



69 

 

 



70 

 

Extract 13.1: A correct response from one of the candidates.  

On the other hand, a considerable number of candidates (43.4%) got low marks. 

The candidates who got such marks in part (a) (i) used inappropriate formulae, 

such as  Work done F d   and 0ba . Thus, they got vector quantities instead 

of scalar quantities. Other candidates failed to get 
3

4
t  or 2t  from 

08103 2  tt  although they had started off well. In part (b), the majority of the 

candidates were inspired by (b) (ii) , although it was directly connected to (b) (i). A 

significant number of the candidates found displacement vectors AB , AD , CB  

and CD  but failed to compute the vectors CDAB   and ADBC  to get zero 

vector. Hence, they provided a conclusion that is not convincing. In part (c), some 

of the candidates could not add the position vectors a , b  and c  to determine the 

resultant vectors; for example, they wrote baOBOAAB  instead of 

abOAOBAB  . Others used an incorrect formula for finding the area of a 

triangle, commonly ACAB
2

1
Area , to prove that 

accbba
2

1
Area . Furthermore, the majority of the candidates who did 

part (c) badly were poor in using the properties of a cross product of vectors, 

especially abba   and 0aa , to manipulate    acabArea 
2

1
 

to get  accbba
2

1
Area . Extract 13.2 is an incorrect response. 
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Extract 13.2  

 

Extract 13.2: An incorrect response from one of the candidates.  

2.2.4 Question 4: Algebra  

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

required to express 
)32)(1(

13
2 



xxx

x
in partial fractions. In part (b), they were 

required to (i) show that 
xm

mx
y


  if m

y

x k
k

a
a 








 where 1a  , and (ii) solve 

for x and y if 2xy yx  and 32 xy  . In part (c), the candidates were required to 

expand x1  as far as the term in
3x and use the result to obtain the value of 

08.16  correct to six decimal places. 
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The analysis shows that 10,836 candidates (89.8%) attempted the question. Of 

these candidates, 49.6 percent scored from 0 to 5 marks, 27 percent from 5.5 to 8.5 

marks and 23.4 percent from 9 to 15 marks. The analysis also indicates that 212 

candidates (1.8%) scored all 15 marks, while 1760 candidates (16.2%) got zero. 

Therefore, the candidates’ general performance in this question was average, as 

50.4 percent of the candidates scored from 5.5 to 15 marks. Figure 14 is a 

summary of the candidates’ performance in this question. 

 

Figure 14: Candidates’ performance in question 4. 

As seen in Figure 14, the majority of the candidates had average performance. The 

candidates who scored all 15 marks knew that the decomposition for the given 

rational function in part (a) was of the form 

   321321

13
22 











xx

CBx

x

A

xxx

x
. The candidates used the method of 

undetermined coefficients or the substitution method to establish that 1A , 

1B   and 4C  . The majority of the candidates correctly inserted the 

coefficients that they had obtained previously into 
21 2 3

A Bx C

x x x




  
 to obtain 

   32

4

1

1

321

13
22 













xx

x

xxxx

x
. In part (b) (i), most of the candidates 
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eliminated k and a from the equation m

y

x k
k

a
a 








 , and hence were able to 

prove that 
xm

mx
y


 . In part (b) (ii), the candidates applied logarithms on both 

sides of the equations 2xy yx  and 32 xy  . Then they solved the resulting 

equations to get 9x  and 27y  . In part (c), the majority of the candidates 

applied binomial theorem with 
1

2
n  , 1a   and b x  to expand x1  as 

1 1 12 31
2 8 16

x x x   . Also, they expressed 16.08  as  
1

24 1 0.005  to get 

0.005x  . Then they substituted the value of x into the expansion for x1  and 

obtained the final value of 16.08  correct to six decimal values as 4.009988. 

Extract 14.1 is a sample solution from a candidate who answered the question 

correctly.  

Extract 14.1  
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Extract 14.1: A correct response from one of the candidates.  

In spite of the candidates’ average performance, there were candidates with very 

poor performance. In part (a), they had difficulty in expressing 
)32)(1(

13
2 



xxx

x
 

as a sum of simpler rational functions. They regarded it as either a rational function 

with a denominator that can be factorized completely or a rational function having 

a denominator with repeated factors. The common mistakes were expressing 

2

3 1

( 1)( 2 3)

x

x x x



  
 as 

21 2 3

A Bx

x x x


  
 or 

21 2 3

A B

x x x


  
 or 

2

21 2 3

A Bx Cx D

x x x

 


  
. In part (b) (i), most of the candidates had difficulty using the 

laws of exponents and logarithms to prove that 
xm

mx
y


  from m

y

x k
k

a
a 








 . 

Also, several candidates did not draw out the equations 

y

x

k

a
a 








 and mx ka   

from the given equation which could be solved to obtain x and y values. Most of 

such candidates wrote yyx kaa  . As a result, they got an incorrect solution. 

Likewise, in part (b) (ii), the candidates failed to solve 2xy yx  and 32 xy   
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simultaneously by the method of substitution. This indicates that they could not 

apply both laws of exponents and logarithms. In part (c), some of the candidates 

completely failed to expand x1 . The candidates did not know the Binomial 

theorem. Several candidates presented the binomial expansion of x1  with 

some mistakes in terms of signs they used. The most common error was expressing 

x1  as 
1 1 12 31
2 8 16

x x x   . Hence, they got 16.08 4.009987  instead of 

4.009988. A significant number of the candidates expanded x1  correctly but 

could not express 08.16  in the form 

1
21

4 1
200

 
 

 
. Extract 14.2 shows a sample 

answer from a candidate who failed to answer the question correctly.  

Extract 14.2  

 

Extract 14.2: An incorrect response from one of the candidates.  
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2.2.5 Question 5: Trigonometry  

This question had four parts, (a), (b), (c) and (d). The candidates were required to: 

(a) (i) prove that 
3

3

x

1
x2cos3θ  when x

x

1
2cosθ  ; and (ii) solve the equation 

22sinα5cosα   for 180 180   using t-formula. (b) show that (i) 

12
8

1
tan 








  if 

8

π
θ   and 

θtan1

2tanθ
tan2θ

2
 ; and (ii) 

222 cbabsinθacosθ   given that cbcosθasinθ  . (c) (i) simplify the 

expression 











 

x

x
x

1

1
tantan 11 ; and (ii) find all the values of   which satisfy the 

equation    cos2coscos  xx . (d) show that 1


abc

cba
 if 

π.ctanbtanatan 111  

  

The question was opted by 6389 candidates (53.0%). Among them 19.1 percent 

scored from 12 and 20 marks, 34.7 percent from 7.0 to 11.5 marks and 46.2 

percent from 0 to 6.5. Moreover, the analysis shows that 14 candidates (0.2%) 

scored all 20 marks and 245 candidates (3.8%) got 0. The candidates’ performance 

in the question was average, as 53.4 percent scored 7.0 marks or more. Figure 15 

represents a summary of the candidates’ performance in this question. 

                 

             Figure 15: Candidates’ performance in question 5. 
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The candidates who did part (a) (i) well used an identity  cos3cos43cos 3   

to obtain    
3

2cos3 2cos 3 2cos     and then replaced cos2  with x
x


1
 to 

obtain 
3

3 1

x
x   after careful simplification; (ii) they replaced cos  and sin  in 

2sin2cos5    with 
2

2

1

1

t

t




  and 

2

2

1

t

t
, where 

2
tan


t  and obtained an 

equation 0347 2  tt , which gives 1t  and 
7

3
t . Then they solved 

1
2

tan 


 and 
7

3

2
tan 


 and got the values 090  and 04.46 as per the 

given interval for  . In part (b) (i), the candidates who scored high marks obtained 

2 4 4 tan 2 tan 2
tan

2 tan 2

 




  
  from 






2tan1

tan2
2tan


 , through which they 

substituted 
8


   to arrive at 12

8

1
tan   as required. The candidates who 

correctly attempted part (b) (ii) squared both sides of  cba   cossin  and 

replaced 2sin  and 2cos  with 2cos1  and 2sin1  to obtain 

2222222 sincossin2cos cbbabaa   . They then re-arranged it to 

get  2222 sincos  bacba   and 222sincos cbaba    as 

required. The analysis indicates that the good responses in part (c) (i) clearly 

showed the necessary steps in assigning letters to trigonometric inverses, for 

example xA 1tan  and  











 

x

x
B

1

1
tan 1 , in writing an equation 

BA

BA
BA

tantan1

tantan
)tan(




  and in replacing Atan  and Btan  with x  and 

x

x





1

1
 to 

obtain tan( ) 1
4

A B A B


     . After doing the necessary simplifications, they 

got 
41

1
tantan 11 













 

x

x
x .  
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The candidates who did part (c) (ii) well simplified    cos2coscos  xx  

with the aid of the factor formula to get   0cos1)1cos(2  x  and solved it to 

obtain  












3

1
2

1

1
n

x
 and  










2

1
2n  for .  

The candidates who did part (d) well assigned letters to trigonometric inverses, for 

example aA 1tan , bB 1tan  and cC 1tan  and wrote an equation 

tan)tan(  CBA . After further simplifications, they obtained 

tan tan
tan 0

1 tan tan

A B
C

A B


 


. Then they replaced Atan , Btan  and Ctan  with a , 

b and c , and got 1


abc

cba
. Extract 15.1 shows a sample response from a 

candidate who attempted the question well.  

Extract 15.1   
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Extract 15.1: A correct response from one of the candidates. 

Further analysis shows that nearly half of the candidates who attempted the 

question (46.6%) had poor performance, as they scored from 0 to 6.5 marks. In 

part (a) (i), some of the candidates made certain mistakes at the beginning by 

expressing  32cos8cos3θ  , while other candidates could not write 2cos3θ  in 

the form of cos2  although they knew that  cos3cos43cos 3  . Hence, the 

candidates got expressions different from 
3

3 1

x
x  . The candidates’ poor 

performance in part (a) (ii) was due to the use of incorrect formulae such as 

2

2

1

1
cos

t

t




 . In part (b), most of the candidates failed to formulate an equation 

2
tan 2 tan 1 0

8 8

 
  

   
   
   

 from 
θtan1

2tanθ
tan2θ

2
  by substituting 

8


  . Others 

did not apply the quadratic formula to 01
8

tan2
8

tan2 















 
. As a result, 

they could not show 









8

1
tan 12  . Moreover, a few candidates who reached 

at 21
8

1
tan 








  did not know that 12

8
tan 








. These candidates were 

not aware of the fact that  
8


 is an acute angle. Most of the candidates skipped part 

(b) (ii) or did start off in the right way by comparing  cossin ba   with 
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  sinR . In (c) (i), the candidates did very well. In part (c) (ii), they could not 

obtain two factors  1)1cos(2  x  and cos  from    cos2coscos  xx . 

Hence, they got an incorrect solution. Furthermore, some of the candidates failed 

to express solutions in general form. The vast majority of the candidates who 

attempted part (d) assigned letters to three trigonometric inverses, but most of them 

failed to express )tan( CBA   in terms of Atan , Btan  and Ctan . Extract 15.1 

is a sample response from a candidate who got the question wrong.  

Extract 15.2 

 

Extract 15.2: An incorrect response from one of the candidates. 

2.2.6 Question 6: Probability  

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

instructed that the independent events A and B were such that   2P A   and 

  4.0BP  and were required to determine (i)  BandAnotP  and (ii)  BorAP . 

In part (b), the candidates were instructed that ''Kalihose's family consists of 

mother, father and their ten children and it is invited to send a group of 4 
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representatives to a wedding''. They were required to find the number of the ways 

in which the group could be formed so that it could contain (i) both parents, (ii) 

one parent only and (iii) none of the parents. In part (c), the candidates were given 

that a continuous random variable X had the probability density function given by 

   

otherwise

2x1

1x0

0

x2k

kx

xf 











  and were required to find (i) the value of the constant 

,k  (ii)  XE  and (iii) 









2
11x

2

1
P . In part (d), the candidates were given the 

information that a random variable X with mean 4 and variance 2 follows a 

Binomial distribution and were required to find  24 xP  in four significant 

figures.  

The analysis shows that the question was opted by 1939 candidates (16.1%), out of 

whom, 23.9 percent passed. Further analysis shows that 76.1 percent of the 

candidates scored from 0 to 6.5 marks, 16.3 percent from 7 to 11.5 marks and 7.6 

percent from 12 to 20 marks. The analysis also indicates that only one candidate 

scored all 20 marks and that 331 candidates (17.1%) got zero. Therefore, the 

performance was very poor, as shown in Figure 16.  

               
Figure 16: Candidates’ performance in question 6. 
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The analysis reveals that those who failed part (a) of the question could not apply 

the right formula to determine the probability of  .BandAnotP  For example, they 

wrote  not A and B ( ) ( )P P A P B  , instead of writing  not A and B ( ) ( )P P A P B  . 

This means that they were not aware of the probability of independent events. 

Other candidates used the formulae correctly but could not comment that 

 not A and BP  and  BorAP  does not exist because   2P A   is not in the 

interval  0,1 . This means that the candidates did not know the axioms and laws of 

probability. In part (b), several candidates could not comprehend the given word 

problem so as to realize that they should use the principle of combination in 

answering this question. Some of them employed the principle of permutations, 

while others interpreted the given word problem in the perception of the Sets’ 

concept and hence used Venn diagrams contrary to the requirements of the 

question. In part (c) (i), most the candidates could not compute the value of k. Such 

candidates evaluated the integral   
2

0

2 1kx k x dx    rather than 

   
1

0

2

1
1dxx2kkxdx . As a result, they got 

1

4
k   instead of 1k  . Part (c) (ii) 

and (iii), which required the candidates to find  E X  and 
1 1

1
2 2

P x
 

  
 

, were 

also badly done for the same reasons as those in part (c) (i). In part (d), some the 

candidates did not use a Binomial distribution as instructed. Instead, they used a 

Poisson distribution and formulae, such as 
x

z





 , to find  24 xP . 

Additionally, several candidates could not use the formulae variance npq  and 

mean np  which would enable them to find the value of n as 
2 1

4 2

npq

np
  . As a 

result, they unsuccessfully computed  24 xP . Surprisingly, a significant 

number of the candidates failed to express  24 xP  as 
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         2 3 4 5 6P x P x P x P x P x         . This implies that they had not 

understood the concept of absolute value. Extract 16.1 is a sample answer from one 

of the candidates who got part (d) wrong.  

Extract 16.1  

 
Extract 16.1:  An incorrect response from one of the candidates. 

 

Only 29, out of the 1939 candidates who opted the question, produced good 

responses. A sample answer from one of such candidates is shown in Extract 16.2 
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Extract 16.2  
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Extract: 16.2 A correct response from one of the candidates.  

2.2.7 Question 7: Differential Equations  

This question comprised parts (a), (b), (c) and (d). In part (a), the candidates were 

required to form a differential equation by eliminating arbitrary constants in the 
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equation 122  ByAx . In part (b), they were required to solve 

   dyxydxy  12 tan1 . In part (c), the candidates were instructed that ''the rate 

of decrease of the temperature of a body is proportional to the difference between 

the temperature of the body and that of the surrounding air. If water at temperature 

100
o
C cools in 20 minutes to 78

o
C in a room temperature 25

o
C''. They were asked 

to find the temperature of water after 30 minutes and write in two decimal places. 

In part (d), the candidates were given the condition that 1y , 0
dx

dy
, where 

0x , and required to find the general solution of xy
dx

dy

dx

yd
3sin267

2

2

 . 

The statistical analysis shows that 7275 candidates (60.3%) opted the question. Out 

of such candidates, 43.2 percent scored from 0 to 6.5 marks, 39 percent from 6.5 to 

11.5 marks and 17.8 percent from 12 to 20 marks. The candidates’ performance in 

this question was average, since 56.8 percent scored from 7 to 20 marks. Figure 17 

shows the candidates’ performance in this question. 

 
Figure 17: Candidates’ performance in question 7. 

In part (a), several candidates eliminated the constants A and B from the equation 

122  ByAx  to form the differential equation 0

2

2

2











dx

dy
y

dx

dy
x

dx

yd
xy . In 



95 

part (b), a few candidates wrote the given differential equation in the form 

dx
Px Q

dy
   as 

2

1

2 1

tan

1 y

y

y

x

dy

dx









 that enabled them to correctly derive the 

integrating factor 
1tan ye


. The candidates also multiplied 
1tan ye


on both sides of 

2

1

2 1

tan

1 y

y

y

x

dy

dx









 to produce another equation which was solved to obtain 

 
11 tantan 1 yx y ce
    .  

In part (c), a number of candidates derived the equation  0
dT

k T T
dt

    from the 

given word problem and used it to calculate the temperature of water after 30 

minutes, as shown in Extract 17.2. In part (d), the candidates determined the 

complementary solution 6x x

cy Ae Be   as well as the particular solution 

5 7
sin cos

37 37
py x x   of the non-homogeneous second order differential 

equation. The candidates also combined the expression for cy  and py  correctly 

and obtained the general solutions as xxBeAey xx cos
37

7
sin

37

56  . Finally, 

they used the initial conditions 1y , 0
dx

dy
, where 0x , to find the constants A 

and B and thus got the required general solution, that is, 

xxeey xx cos
37

7
sin

37

5

37

7 6  . 
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Extract 17.1  
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Extract 17.1: A correct response from one of the candidates.  

On the other hand, the candidates’ inability to answer the question correctly can be 

attributed to various factors. In part (a), the candidates failed to differentiate the 

equation 122  ByAx  twice in order to eliminate the constants A and B. In part 

(b), some of the candidates failed to rearrange the terms of the equation 

   dyxydxy  12 tan1  into an exact differential equation of the form 

   
dx

f y g x
dy

  using the appropriate integrating factor 
1tan ye


. As a result, they 

did not solve it. In part (c), the candidates did not transform the given word 

problem mathematically as  0TTk
dt

dT
 . Most of them ignored the negative 

sign in the formula expressing the rate of the decrease in temperature as 
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 0TTk
dt

dT
 . However, the error did not affect the final answer. Other 

candidates did not know that, at time 0t  , the temperature of water is 100
o
C. 

Hence, they failed to compute the constant of proportionality k in the equation 

 0TTk
dt

dT
 . In part (d), some of the candidates failed to find the solution of 

the complementary and particular integral, while others did not apply the initial 

conditions 1y , 0
dx

dy
, where 0x , to eliminate the arbitrary constants A and 

B from the equation xxBeAey xx cos
37

7
sin

37

56  . Extract 17.2 is a sample 

answer from a candidate who got the question wrong.   

Extract 17.2  

 

 
Extract 17: An incorrect response from one of the candidates.  
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2.2.8 Question 8: Coordinate Geometry II 

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

show that the point  5,5 B  lies on the parabola xy 52   and find the equation of 

the normal to the parabola at the point B in the form cmxy  . In part (b), the 

candidates were given that the equation cmxy   is a tangent to the ellipse 

1
2

2

2

2


b

y

a

x
 and were required to express c in terms of a , b  and m . Part (c) 

required the candidates to (i) find the rectangular equation of  sin112 r  and 

(ii) sketch the graph of sin 2r  for 0 .    

The analysis shows that the question was opted by 7818 candidates, (64.8%) out of 

whom, 48.3 percent scored from 12 to 20 marks, 28.1 percent scored from 7.0 to 

11.5 marks and 23.6 percent scored from 0 to 6.5 marks. Further analysis indicates 

that 91 candidates (0.8%) did the question well and scored all 20 marks, and that 

223 candidates (2.9%) scored 0. The candidates' performance in this question was 

good, as a substantial number of the candidates (76.3%) scored 7 marks or more. 

Figure 18 shows the candidates’ performance in this question. 

  

            Figure: 18 Candidates’ performance in question 8. 
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The candidates who did part (a) well substituted 5x   and 5y    into xy 52   

and got 2525 , which confirms that the point  5,5 B  lies on the parabola 

xy 52  . Furthermore, they differentiated xy 52   implicitly to obtain 
ydx

dy

2

5
  

and substituted a point )5,5( B  into  
5

2 y
 to get 

2

1
 , which is the slope of the 

tangent to the parabola. Since the normal is always perpendicular to the tangent, 

they used the formula 1 2 1m m    to get 2, which is the gradient of the normal to 

the parabola. The candidates then determined the equation of the normal to the 

parabola as being 2 15y x  . The candidates who did part (b) well substituted 

cmxy   into 1
2

2

2

2


b

y

a

x
 and formulated a quadratic equation in x  as 

  02 222222222  bacaxmcaxmab . Consequently, they recalled that the 

condition for a quadratic equation had equal roots and upon necessary 

manipulation and simplification of     222222222 42 mabbacamca   they 

arrived at 
222 bmac  . The candidates’ good performance in part (c) (i) can 

be attributed to the candidates’ ability to correctly substitute 22 yxr   and 

22
sin

yx

y


  into  sin112 r  so as to eliminate r  and   and to perform 

the associated algebra to get an equation    
22

2 2 2 2144x y y x y    . In 

addition, the candidates created a table of values relating r  and   in the interval 

0    , plotted the points  ,r  on a system of polar coordinates and drew a 

smooth curve through the points in part (c) (ii). Extract 18.1 is a sample response 

from a candidate who got the question right.
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Extract 18.1  
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Extract 18.1: A correct response from one of the candidates. 

 

Although the performance was good, 1843 candidates (23.7%) did not answer the 

question well. In part (a), a few candidates did not understand the question, as they 

did not substitute 5x   and 5y    into xy 52  . Similarly, in part (b), a few 

candidates did not understand the question, as they did not substitute  cmxy   

into 1
2

2

2

2


b

y

a

x
, while others made the right substitution but failed to simplify it 

to get   02 222222222  bacaxmcaxmab . Moreover, the analysis shows that 
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many candidates did not know the tangency condition to a curve i.e. acb 42  . In 

part (c) (i), some of the candidates used an incorrect substitution of 

22
sin

yx

x


  instead of 

22
sin

yx

y


 . Thus, they got an incorrect 

rectangular equation. In part (c) (ii), the candidates could not plot the points  ,r  

on an xy plane. The analysis indicates that the majority of the candidates prepared 

a correct table of values for sin 2r   using the interval 0    , but plotted 

loops on a system of polar coordinates which were not in the first and fourth 

quadrants. Extract 18.2 is a sample response from a candidate who got the question 

wrong.   

Extract 18.2    

 
Extract 18.2: An incorrect response from one of the candidates.  
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3.0 ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH TOPIC 

The Advanced Mathematics Examination consisted of two question papers, 

Advanced Mathematics 1 and Advanced Mathematics 2 with a total of eighteen 

(18) questions based on eighteen (18) topics. In both papers, the candidates were 

required to attempt a total of sixteen (16) questions.  

The topics on which paper 1 was based are: Calculating Devices, Hyperbolic 

Functions, Linear Programming, Statistics, Sets, Functions, Numerical Methods, 

Coordinate Geometry I, Integration and Differentiation. The topics on which paper 

2 was based are: Complex Numbers, Logic, Vectors, Algebra, Trigonometry, 

Probability, Differential Equations and Coordinate Geometry II.  

The analysis indicates that the candidates’ performance was good in eleven (11) 

topics. These topics are: Linear Programming, Hyperbolic Functions, Statistics, 

Sets, Functions, Numerical Methods, Calculating Devices, Coordinate Geometry I, 

Logic, Coordinate Geometry II and Differentiation. The candidates’ good 

performance in those topics was due to candidates' ability to apply the formulae, 

definitions, laws, theorems and techniques correctly. Further analysis shows that 

the candidates’ performance in six (6) topics was average. The topics are 

Differential Equations, Vectors, Trigonometry, Algebra, Complex Numbers and 

Integration. These topics were performed averagely because of the presence of (30 

- 49) percent of the candidates who got more than 35 percent of the marks which 

were allocated for the questions. 

On the other hand, the poorest or worst candidates’ performance was in the topic 

on Probability, as only 23.9 percent of the candidates passed. This performance is 

due to the candidates’ inability to apply the formulae, theorems, axioms, principles 

and special statistical distributions to answer the question based on this topic.  

4.0 CONCLUSION AND RECOMMENDATIONS  

4.1 Conclusion  

This report is specifically intended to make stakeholders aware of the candidates’ 

performance in the 2018 ACSEE. Therefore, it presents the strengths and 

weaknesses in relation to the responses. The Candidates’ Items-Response Analysis 

(CIRA) in 142-Advanced Mathematics 2018 has shown that 83.74 percent of the 
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candidates passed the examination, in comparison to the 74.78 percent of the 

candidates who passed the 2017 examination. 

The analysis shows that the candidates had good performance in eleven (11) topics, 

had good performance, average performance in six (6) topics and poor 

performance in one (1) topic. The factors for good or poor performance are given 

in section 3.0. 

Finally, it is the hope of the Council that this report will be a useful special guide 

to teachers, students, policy makers, curriculum developers and other education 

stakeholders in their endeavours to improve the candidates’ performance in future 

Advanced Mathematics examinations.  

4.2 Recommendations 

In order to improve the candidates’ performance in similar future examinations, 

the following should be done: 

1. Teachers should teach all the topics set out in the syllabus. 

2. Teachers should thoroughly teach their students how to use non-

programmable scientific calculators and computer packages. 

3. Teachers should regularly assign their students adequate exercises, tests 

and assessments to do. 

4. Projects and excursions should be incorporated into teaching and learning 

activities. 

5. Teachers should mark students' exercises, tests and examinations on time 

and give feedback to their students so that the difficult concepts are 

elaborated before the students sit for national examinations. 

6. Teachers should identify learners with learning difficulties and assist them 

through remedial classes and consultations on difficult areas. 

7. Teachers should encourage students to work in groups so that they share 

knowledge. 

8. Teachers should use appropriate teaching resources during the teaching and 

learning process to enhance understanding of concepts by students.  

9. Teachers should always encourage their students to study and understand 

the facts and theories pertaining to a particular topic. Memorization of any 

facts and theories should be discouraged. 



109 

10. Teachers should strategize in order to improve candidates’ performance in 

poorly performed topics  (see Appendix III). 

11. School authorities should ensure that teachers and students are linked to 

various mathematical associations, such as the Mathematical Association of 

Tanzania (MAT). 

12. The curriculum developers should think of integrating some topics with 

ICT. Integrating them will help students to “visualize” abstract concepts. 

Moreover, the application of Advanced Mathematics in real life may easily 

be realized through the use of ICT. 

13. Students should thoroughly revise the topics that are difficult to them and, 

where necessary, consult their teachers for assistance. 

14. Candidates should read questions carefully in order to understand all 

questions and then attempt them as expected.  

15. Candidates should draw proper and neat sketches and diagrams when 

deriving formulae for showing the actual facts needed to achieve the 

purposes of deriving a particular formula.  

16. Candidates should not make any mistakes in the addition and subtraction of 

numbers or expressions because mistakes make subsequent calculations 

very difficult and, in some cases, impossible.  
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Appendix I 

Analysis of Candidates’ Performance in each Topic in the 2018 Advanced 

Mathematics Examination  

S/N Topic 

N
u

m
b

er
 o

f 
Q

u
es

ti
o
n

 

T
h

e 
%

 o
f 

C
a
n

d
id

a
te

s 

w
h

o
 S

co
re

d
 3

5
 %

o
r 

m
o
re

 

Remarks 

1 Linear Programming 1 93.6 Good 

2 Hyperbolic Functions 1 93.5 Good 

3 Statistics 1 92.1 Good 

4 Sets 1 91.5 Good 

5 Functions 1 85.5 Good 

6 Numerical Methods 1 81.2 Good 

7 Calculating Devices 1 80.1 Good 

8 Coordinate Geometry I 1 79.7 Good 

9 Logic 1 78.0 Good 

10 Coordinate Geometry II 1 76.4 Good 

11 Differentiation 1 65.8 Good 

12 Differential Equations 1 56.8 Average 

13 Vectors 1 56.6 Average 

14 Trigonometry  1 53.8 Average 

15 Algebra 1 50.4 Average 

16 Complex Numbers 1 47.8 Average 

17 Integration 1 47.4 Average 

18 Probability 1 23.9 Weak 
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Appendix II 

 

 Analysis of Candidates’ Performance in each Topic in the 2017 & 2018 

Advanced Mathematics Examinations 

S/N Topic 

N
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Remarks 

N
u

m
b

er
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f 
Q

u
es

ti
o
n

s 

P
er

c
en

ta
g
e 

o
f 

C
a
n

d
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d
 

3
5
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r 
m
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0
1
6

 

Remarks 

1 Linear Programming 1 93.6 Good 1 88 Good 

2 Hyperbolic Functions 1 93.5 Good 1 62.9 Good 

3 Statistics 1 92.1 Good 1 93.3 Good 

4 Sets 1 91.5 Good 1 77.5 Good 

5 Functions 1 85.5 Good 1 48.1 Average 

6 Numerical Methods 1 81.2 Good 1 65.1 Good 

7 Calculating Devices 1 80.1 Good 1 42.4 Average 

8 Coordinate Geometry 

I 

1 79.7 Good 
1 

15.8 Weak 

9 Logic 1 78.0 Good 1 72.3 Good 

10 Coordinate Geometry 

II 

1 76.4 Good 
1 

33.5 Weak 

11 Differentiation 1 65.8 Good 1 43.5 Average 

12 Differential Equations 1 56.8 Average 1 77.4 Good 

13 Vectors 1 56.6 Average 1 59.6 Good 

14 Trigonometry  1 53.8 Average 1 32.1 Weak 

15 Algebra 1 50.4 Average 1 28.9 Weak 

16 Complex Numbers 1 47.8 Average 1 41.4 Average 

17 Integration 1 47.4 Average 1 11.1 Weak 

18 Probability 1 23.9 Weak 1 10.8 Weak 
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 Appendix III 

The Percentage of Candidates’ Performance and the Topics Tested in 2016, 2017 and 2018 

 




