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FOREWORD

The National Examinations Council of Tanzania is delighted to issue this booklet
on the analysis of the candidates’ responses to the Basic Applied Mathematics
items that were examined in the Advanced Certificate of Secondary Education
Examination (ACSEE) 2015. This booklet has been produced in order to give
feedback to students, teachers and other education stakeholders on how the
candidates responded to the examination questions.

The analysis of the candidates’ responses indicates that, the candidates had good
performance on the questions that were set from the topics of Statistics, Linear
Programming, Computing Devices and Algebra; average performance on the
questions that were set from the topics of Probability, Differentiation and
Functions and weak performance on the questions that were set from the topics of
Matrices, Trigonometry and Integration.

The reasons which have contributed to the candidates’ weak performance on the
topics of Matrices, Trigonometry and Integration include; inability of candidates to
apply the technique of substitution and the standard formula to evaluate indefinite
integrals of polynomials, inadequate knowledge and skills to perform matrix
operations, failure of candidates to use trigonometrical identities in answering
questions, lack of skills to sketch graphs, poor algebraic/arithmetic skills and
occurrence of sign errors that affected the quality of their answers.

The feedback given in this report will enable the education stakeholders to identify
proper measures to be taken in order to improve candidates’ performance on Basic
Applied Mathematics in forthcoming examinations administered by the
Examinations Council.

The Council will highly appreciate comments and suggestions from students,
teachers, education stakeholders and the public in general, that can be used to
improve future writing of this booklet.

Lastly, the Council would like to thank all the Examination Officers, Examiners
and others who contributed in the preparation of this report.

Dr’ Charles Msonde

EXECUTIVE SECRETARY
v



1.0

INTRODUCTION

This booklet contains the analysis of the candidates’ responses for the Basic
Applied Mathematics items that were examined in the ACSEE 2015. The
analysis highlights the strengths and weakness that were noted while
marking the candidates’ scripts. The National Examination Council of
Tanzania produces these booklets in order to provide feedback to students,
teachers and other education stakeholders on the performance of the
candidates on this examination.

The Basic Applied Mathematics paper consisted of ten (10) compulsory
questions that were set in accordance with the 2011 Examination Format,
which was derived from the 2010 Revised Syllabus. Each question carried
ten (10) marks.

A total of 17,462 candidates sat for the Basic Applied Mathematics
examination in 2015, out of which 12,934 (74.10%) candidates passed. In
2014, a total of 14,742 candidates sat for the examination, out of which
11,370 (77.39%) candidates passed. This represents 3.29 percent drop in
the number of candidates who passed.

The analysis for each item is presented in the next section. It comprises a
brief description of the requirement of the item and the performance of the
candidates. The possible factors that contributed to the good and poor
performance of the candidates are pointed out and illustrated by using
samples of candidates’ responses. The candidates’ performance in each
question was categorized as good, average, or weak if the percentage of
candidates who scored 30 percent or more of the marks allocated for the
question lies in the intervals 50 — 100, 30 — 49, 0 — 29 respectively.

The analysis has also shown the topics with weak, average and good
performance. Moreover, it has shown the factors which have contributed to
the lower performance in the 2015 Basic Applied Mathematics examination
as compared the 2014 examination results and concluded by putting
forward recommendations to raise the standard of performance in this
subject.



2.0

2.1

ANALYSIS OF QUESTIONS

Question 1: Calculating Devices

In this question, the candidates were required to evaluate the following items
with the help of a calculator and write the answers correct to 2 decimal

places:
(a)
(b)
(c)

(d)
(e)

®

a2 . (3
cos™ [— |+sin” | —|
3 4

3\/851’1125" cos55°.
log, 17 —ln(%).

T(t)=280+920e™""'%" at t = 10 given that e =2.72.

The number of ways for 20 people to be seated on a bench if only 5
seats are available.

The value of the function s(x) — (1 + l)x when x = 10, 100, 1000,
X

10000 and hence comment on the value of f(x)when x gets very

large.

This question was attempted by 96.2 percent of the candidates. Many
candidates (66.9%) scored from 3 to 10 marks with 0.7 percent of them
scoring all the 10 marks, indicating that the question had good performance.

The candidates who scored full marks in this question had the necessary
mathematical knowledge and skills to use scientific calculators in
performing computations and rounded the answers to 2 decimal places as

required, see Extract 1.1.



Extract 1.1
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Extract 1.1 is a sample answer from one of the candidates who was able to
use a scientific calculator correctly in working out the required answers in
all the items of this question.
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However, some candidates could not use calculators to compute the values
of items (a) to (f) correctly. The analysis shows that 5.3 percent of the
candidates who attempted this question scored a 0 mark. They provided
incorrect answers in all the items of this question, indicating that they
lacked knowledge and skills on how to use scientific calculators
appropriately.

The analysis also shows that some candidates scored low marks in this
question because they did not adhere to the instruction of writing the
answers in each item correctly to 2 decimal places. For instance the
candidate in Extract 1.2 computed the values of items (a) to (f) correctly
but failed to write the final answers in the required number of decimal
places.

It was noted that items (c) and (e) were poorly performed as compared to
others. For example, in item (c), a number of candidates wrote the answer
as “1.10” instead of 2.24. These candidates lacked knowledge on logarithm
and hence failed to change log,17 to either log base 10 or “e”. They did
not realize that in scientific calculators they could not work with log base 8.
It was also observed that some candidates were mixing the concepts of

permutation and combination in part (e¢). They were computing *°Cj

instead of *°P, as the number of ways for the 20 people to be seated on a

bench with 5 seats. This shows that, they did not know how the concepts of
combinations and permutations are applied in solving daily life problems.



2.2

Extract 1.2
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In Extract 1.2, the candidate computed the answers for items (a), (b), (d)
and (f) correctly but could not approximate them to 2 decimal places as
required. For example, in item (a), the candidate wrote the answer as
96780.1 instead of 96.78 and in item (d) wrote 280101.3 instead of 280.10.

Question 2: Functions

This question had parts (a), (b) and (c). In part (a), the candidates were
required to find the coordinates of the points where the line y -2x+5=0

meets the curve 3x* —4y® =10+xy. In part (b), they were given the



following graph of a function f(x) and then required to use it to determine:
(1) the function f(x) and (ii) the domain and range of f(x).

*

-5 -4 -3 -2 -1 2 3 4

In part (c), the candidates were required to find the asymptotes and the

3x-7

intercepts of the function f(x) = and then to sketch its graph.

This question was attempted by 86.3 percent of the candidates of which
29.5 percent scored from 3 to 10 marks and among them 0.1 percent scored
all the 10 marks. This question was therefore averagely performed.

The candidates who performed well in part (a), were able to substitute the
equation of the liney —2x+5=0 into the curve 3x” —4y> =10+ xy to

obtain the quadratic equation 3x> —17x+22 =0 which was essential in

determining the coordinates of intersection (%,g) and (2, —1). As

illustrated in Extract 2.1(a), these candidates had adequate knowledge and
skills of solving simultaneous equations that involves linear and quadratic
equations.



Extract 2.1(a)
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In Extract 2.1 (a), the candidate had good algebraic skills that enabled him/her
to obtain the correct points of intersection of the line and the curve.

It was noted that, some candidates managed to substitute the linear
equation y-2x+5=0 into the curve 3x*-4y"=10+xy to obtain

3x —4(2x-5)> =10+ x(2x —5) but they were unable to successfully
complete answering this item because they could not expand the brackets to
obtain a simplified quadratic equation which was important for subsequent
steps. It was also noted that, while substituting the linear equation into the
given curve, some candidates forgot to square the term (2x —5) and hence

obtained the incorrect equation 3x” —4(2x-5)=10+x(2x-5) and eventually

ended up with wrong coordinates. It was further noted that several
candidates completely lacked knowledge and skills of solving simultaneous
equations. Extract 2.1(b) illustrates this case.
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Extract 2.1(b)
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In Extract 2.1(b), the candidate failed to solve the given simultaneous
equations. The candidate instead computed the x and y intercepts using the
equation of the line and then substituted the values obtained in the equation

-

of the curve and hence ended up with meaningless calculations.

Majority of the candidates attempted parts (b) and (c) of this question, but
only a few managed to get correct answers. The candidates who scored full
marks in both part (b) and (c) were able to identify the required function
from the given graph, state its domain and range correctly and sketched the
correct graph of the given rational function. Extract 2.2(a), is a sample
answer illustrating how these candidates provided correct responses in both
parts (b) and (c).

Extract 2.2(a)
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Extract 2.2(a) shows that the candidate had sufficient knowledge that
enabled him/her to identify the function and to state the domain and the
range of the function correctly. The candidate also applied knowledge of
intercepts and asymptotes correctly in sketching the graph of the rational
function.

The candidates who scored a 0 mark in part (b) were not able to identify the
function f{x). They did not recognize that the graph of f{x) had some gaps
and therefore the function should be defined differently in the domain

2 for x<=2
x<=-2, -2<x<2and x>2as f(x)=1x+4 for -2<x<2.
6 for x>2
It was noted that some candidates managed to identify the constant
functions for the domain x <-2, and x >2but failed to find the function
over the domain -2<x<2 They did not realize that for the interval
-2 <x<2 they were supposed to find the equation of the straight line
joining points (—2,0) and (2, 0). Furthermore, several candidates were

stating the domain as the set of all real numbers i.e. x = {xE?ﬁ} instead of

10



={xe§ﬁ:x¢2, 2} and the range as y={y€§ﬁ} instead of 2<y=<6,
indicating that these concepts were not fully understood. The candidates
who performed poorly in part (c), lacked the skills to find asymptotes,
intercepts and draw graphs. A sample answer, illustrating how the

candidates failed to answer parts (b) and (c) is shown in Extract 2.2(b).

Extract 2.2(b)
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2.3

il

In Extract 2.2(b), the candidate generalizes that the domain and the range

of the function are real numbers instead of looking at the nature of the
function. Also instead of finding the horizontal and the vertical asymptotes,
the candidate created a table of values contrary to the requirement of the
question to sketch the incorrect graph.

Question 3: Algebra

This question had parts (a) and (b). In part (a), the candidates were given
the series —1+ 1+ 3 +...and were required to;

(1) Express itin the form ¢ = E f(r).
r=1

(i1) Give one reason as to whether the series is an arithmetic or a geometric
progression.
(ii1) Determine the value of n for which §, =575.

12



In part (b), the candidates were required to find the possible values of the
first term in a geometric progression whose second term exceeds the first
term by 20 and the fourth term exceeds the second term by 15.

This question was attempted by 78.3 percent of the candidates, out of
which 50.1 percent scored from 3 to 10 marks with 0.4 percent of them
scoring full marks, showing that the performance for this question was
good.

In part (a)(i), several candidates were able to express the given series in

sigma notation as E (2r -3 ). In part (a)(ii), a number of candidates were

r=1
able to recognize that the series given in part (a)(i), is an arithmetic
progression with the common differenced =2 and the n™  term
A, =2n-3. In part (a) (iii), a number of candidates were also able to
determine the value of n for which S =575. The candidates applied the

formula for the sum of the first » terms of an arithmetic progression to
formulate the equation 575=g[2x—1+(n—1)x2] and then solved it

correctly to obtain the required value of n = 25.

In part (b), only a few candidates were able to formulate the equations
ar—a =20 and ar’ —ar =15 from the given information and then solved

the equations successfully to obtain the values of the common ratio

r =%, —% and the values of the first terms a = -40, -8 as required.

Extract 3.1 is a sample answer from one of the candidates who answered
this question correctly.

13



Extract 3.1
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About 50 percent of the candidates who attempted this question scored low
marks from 0 to 2.5 with 13.1 percent of them scoring a 0 mark. The
candidates who scored a 0 mark in part (a)(i), could not find the general
term of the series and as a result failed to express the series in sigma
notation. In part (a)(ii), these candidates did not recognize that the series in
part (a)(i) is an arithmetic progression, indicating a lack of understanding of
the basic concepts of series. In part (a)(iii), the candidates were unable to

answering question 3.
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In Extract 3.1, the candidate was able to recall and apply correctly the
formula for the n™ term of arithmetic and geometrical progressions and the
formula for the sum of the first n terms of arithmetic progression in



apply the formula § - g[z A+(n —1)d] to obtain the quadratic equation

2n* =4n-1150 = 0 which was a key requirement in finding the required
value of n. The candidates failed to obtain this quadratic equation because
some expanded the brackets wrongly and others made arithmetic and sign
errors. The candidates failed to answer part (b) correctly because they could
not formulate the equations involving the first, second and fourth terms of
the geometric progression from the given information, see Extract 3.2.

Extract 3.2
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Extract 3.2 is a sample answer from one of the candidates who failed to
apply the concepts of arithmetic and geometric progressions correctly in
answering question 3.
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Question 4: Differentiation
The question had parts, (a), (b) and (c). In part (a), the candidates were

required to find j—y from first principle given y = 2x”. In part (b), they
x
2

d’y

2

were required to find & and

in terms of x given that, x = 2¢+9 and
dx dx

y=(t+1)". In part (c), they were given f(x)=x>-2x>+x-7 and

required to;

(1) Find the stationary values of the function.

(i1) Find the equation of the tangent line to the curve at the point (0, -7).

(iii) Draw the graph of this function for -2 <x =<3 and indicate on the
graph the stationary points and the equation of the tangent line
obtained in part (c) (ii).

This question was averagely performed. It was attempted by 85.1 percent of
the candidates, of which 45.4 percent scored from 3 to 10 marks. The
analysis has also shown that 2.1 percent of the candidates who attempted
this question scored high marks from 8 to 10. The candidates who scored
full marks in part (a), managed to apply the definition
dy _lim Ay f(x+Ax)-f(x)

= correctly in finding the first derivative.
dx Ax—0Ax Ax

In part (b), they either applied the chain rule or expressed y as a function of
x and determined the first and the second derivative as required. It was
noted that the common error in this part was that some candidates were
expressing the first and the second derivative in terms of ¢ instead of x and
hence lost some few marks.

The candidates who answered correctly part (c), they managed to apply the
concepts of differentiation in finding the stationary values of the given
function as well as the equation of the tangent line and indicated them
correctly on the graph of the function. A sample answer from one of the
candidates who applied correctly the concepts of differentiation in
answering this question is shown in Extract 4.1.
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Extract 4.1
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In Extract 4.1, the candidate demonstrated good understanding on the
examined concepts of differentiation and also had good drawing skills.

On the other hand, 54.6 percent of the candidates who attempted the
question scored low marks from 0 to 2.5 out of 10 marks. The candidates
who performed poorly in part (a) could not apply correctly the definition
for differentiating from first principles. They were unable to substitute
f(x)=2x" and f(x+Ax)=2(x+Ax)’ in the definition, and then simplify
it while taking into account that Ax is a very small number that approaches
zero. Extract 4.2, illustrates this case. It was also noted that some
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candidates were finding the derivative using the standard formula

d(zxx ) =nx""" contrary to the instructions that were given.
In part (b), some candidates could not apply the chain rule (d_y = Q X ﬁ)
de dt dx
to obtain the first derivativej—y and as a result failed also to determine the
x

second derivative. In part (c)(i), some candidates were unable to find the
stationary values of the given function because they could not either
differentiate the given function correctly or find the correct values of x for
which the first derivative is zero.

In part (c)(ii), some candidates were unable to find the equation of the
tangent line to the curve at the given point (0,-7) because they could not
relate the concept of a slope and the definition of a derivative. In part c (iii),
some candidates could not draw the graph of the function and indicate on it
the stationery points and the equation of the tangent line. These candidates
lacked the drawing skills as well as general understanding on the concepts
of differentiation.

Extract 4.2
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Extract 4.2 shows that the candidate did not understand how to apply the
concepts of differentiation. For instance, in part (a), the candidate applied
the first principle wrongly and in part (b) applied the quotient rule instead

of the chain rule.

Question 5: Integration

1

27

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

were required to evaluate the integrals: (i) f x(x+9)E dx and (ii)
fxcos(5x+9) dx.




In part (b), the candidates were required to find the value of the constant a
16

2

4
from the integral f (3x2 —-ax -
) x

)dx=40 and in part (c), they were

required to sketch the graph of the curve y = x’ —3x* —2x and then find

the area bounded by the curve and the x - axis.

This question was attempted by 64.1 of the candidates, of which many
candidates (85.1%) scored below 3 out of 10 marks with 26.9 percent of
them scoring a 0 mark, indicating that this question was poorly performed.
This was the most poorly performed question in this examination.

In part (a)(i), only a few candidates were able to use the technique of
integration by substitution in evaluating the given integral. The majority of
the candidates were unable to use a correct substitution such as letting
u=Xx+9,du=dx in order to reduce the given indefinite integral into the

standard integral f ax" dx = le"” +¢,see Extract 5.1. Part (a)(ii) was not
n+

marked because it required application of integration by parts, a technique

which is not indicated in the syllabus. The marks for this part were

distributed to other parts of this question.

In part (b), only few candidates were able to evaluate the given definite
integral and substituted the limits of integration correctly to obtain the
equation (68— 8a)— (16— Za) = 40 which they solved for the required value

of a = 2. The majority of the candidates lacked the basic knowledge and
skills of evaluating definite integrals of polynomials. It was noted that a
number of candidates scored low marks in this part because they managed to
carry on the integration but they could not perform correctly the basic
algebraic operations after substituting the lower and upper limits of
integration. Generally, many candidates lacked knowledge and skills of
evaluating integrals.

In part (c), many candidates could not sketch the graph of the given cubic
equation because they were using either incorrect table of values or
incorrect turning points and intercepts. Also, the candidates could not apply

the formula Area = V f(x)dx| to find the required area. Some candidates
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were using incorrect limits of integration while others were unable to carry
on the integration correctly. It was noted that a number of candidates were

finding the area wusing the formula Area= f f(x)dx instead

and hence ended up with the answer 0O instead of %

Area = Ujf(x)dx

square units.

Extract 5.1
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In Extract 5.1, the candidate could not apply the techniques of integration
in answering parts (a) and (b). In part (c), the candidate applied the

formula Area = f ¥’ dx instead of Area= f | y|dx in finding the area,
a a

indicating a poor mastery of the concepts of integration.

Despite the general poor performance in this question, there were some
good responses which deserved full marks. The candidates were able to
apply correctly the knowledge and skills on the topic of integration in
answering this question. A sample answer from one of these candidates is
shown Extract 5.2.

Extract 5.2
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In Extract 5.2, the candidate demonstrated good understanding on how to
evaluate definite and indefinite integrals and how to find area under a
curve.

Question 6: Statistics

In this question, the candidates were given the scores obtained by 22
students from Sarawak Secondary School in a mathematics classroom test
as; 49, 64, 38, 60, 46, 64, 68, 42, 38, 68, 57, 63, 76, 51, 54, 66, 62, 63, 58,
59, 47, 55. The candidates were required to;

(a) Summarize the scores in a frequency table with equal class intervals

of size 5 by taking the lowest limit to be 35.

(b) Find the mean score by using the data in part (a).

(c) Find the interquartile range.

(d) Find the number of students who scored above the mean score.

This question was attempted by 95.6 percent of the candidates. The
majority of the candidates (84.8%) scored from 03 to 10 marks and among
them 4.6 percent scored all the 10 marks. The question had a good
performance and it was the best performed question in this examination.

In part (a), the candidates were able to prepare the required frequency table
as they managed to prepare the class intervals correctly and counted the
number of scores for each class accurately. In part (b), they managed to

o — E fd
calculate the mean score correctly using either the formula X = 4+ N or

}=Z]£. The candidates also managed to wuse the formulas:
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N 3N

— —n, |C — —n, |C . . . .
O =L+ 4 ") and O, =L+ 4 in finding the interquartile
n

w w

range Q,-Q,. Extract 6.1 is a sample answer illustrating how these

candidates answered this question correctly.

Extract 6.1
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In Extract 6.1, the candidate was able to prepare the frequency distribution
table correctly and used appropriately in calculating the mean,
interquartile range and the number of students who scored above the
mean score.
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Only few candidates (15.2%) scored low marks (0 to 2.5 out of 10) in this
question. Most of those who scored a 0 mark used class intervals that were
contrary to the requirement of the question. Other candidates were not
careful while counting the number of scores in some of the class intervals
and as a result obtained incorrect frequencies leading to incorrect mean
score and interquartile range. In addition, the candidates were unable to
apply the formula for mean, lower quartile and upper quartile correctly.
Extract 6.2 is a sample answer from one of the candidates showing some of
the difficulties the candidates faced while answering this question.

Extract 6.2

0o |Oess pford] X bi 1z
95~ 40 995 2 5
4)- 46 425 R o
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66| Mean =  ¢fx = 7405

N 15
1366 4927

tcl = 71345-7%5
= 36

64 T1 shdenf .bwe [0 mean Jlolw

In Extract 6.2, the candidate used the class size of 6 instead of the
recommended class size of 5 to prepare the frequency table. Moreover, the
candidate calculated the interquartile range as the difference between the
highest class mark and the lowest class mark instead of the difference
between the upper quartile and the lower quartile.
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2.7

Question 7: Probability

This question had four parts. In part (a), the candidates were required to find
P(AUB)and P(A'NB’) given that A and B are two events such that

P(4)= %, P(B) = % and P(ANB) = % In part (b), they were required to

find P(A/ B) given that a fair die was rolled and the events A and B were
recorded as 4 = {1, 3,5} and B ={2, 3, 4, 5}. In part (c), the candidates were

given that in section B of CSEE Basic Mathematics Examination each
candidate has to choose and answer four out of six questions. The candidates
were then required to find how many choices are there for each candidate.
In part (d), the candidates were given that, a box contains 4 ripe mangoes
and 9 none ripe mangoes and they were required to find the probability that
both will be ripe mangoes if two mangoes were to be chosen randomly from
the box.

This question was attempted by 79.9 percent of the candidates. It was
averagely performed as 46.2 percent of the candidates who attempted it
scored from 3 to 10 marks. Only 0.3 percent of the candidates who
attempted this question managed to score full marks.

The candidates who answered correctly part (a) had sufficient knowledge
and skills to determine the probability of the combined events using the
formulas P(AUB) = P(A4)+P(B)-P(ANB) and P(A'NB')=1-P(4U B).
In part (b), a number of candidates managed to apply the definition of the
P(ANB)
P(B)
correctly. In part (c), only some candidates managed to apply the concepts

conditional probability P(A/B) = in answering this part

of combination correctly in calculating the required number of choices as
6c4 = L

4ix(6-4)!
the concepts of combination or use tree diagrams to help them in calculating
the required probability. A sample answer from one of the candidates who
demonstrated good understanding of the tested concepts of probability and

= 15. In part (d), only a few candidates were able to apply

combinations is shown in Extract 7.1.
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Extract 7.1 shows that the candidate understood the question and applied

correctly the acquired knowledge and skills on the topic of probability to
obtain the required solution.

Nevertheless, there were some candidates (53.8%) who scored low marks
(from O to 2.5) in this question and among them 15.8 percent scored a 0
mark. Parts (a) and (b) were generally not answered well mainly due to
candidates unable to apply the knowledge of probability with its appropriate
formulae in answering the questions. Part (¢) was poorly answered by some
candidates because they could not apply the concepts of combination in
working out the required answer. It was observed that other candidates were
wrongly applying the concepts of permutations as they could not distinguish
permutation and combination. Likewise the candidates failed to answer part
(d) correctly because they could not represent the given information in a tree
diagram or apply the concepts of combination in working out the required
probability. Extract 7.2 is a sample answer showing some of the difficulties
the candidates encountered while answering this question.
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In Extract 7.2, the candidate did not master well the concepts and
formulas for determining probability of combined events. For instance the
candidate applied the formula P(4U B) = P(A4)+ P(B) instead of

P(AU B) = P(A) + P(B) - P(AN B) in answering part (a).
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2.8

Question 8: Trigonometry

In part 8 (a), the candidates were required to evaluate without using a
mathematical table or a calculator (i) cos(l 65°) and (ii) tan(A+B) given

that 4 and B are acute angles having sin(A) = 27—5and cos(B ) = %

In part 8 (b), they were required to:
(1) Find the values of x that satisfy the equation sin 2x +cosx =0 for
0°<x=360°.
(i1) Verify that the solution of the equation in part (b)(i) can be obtained
graphically by plotting the graph of y=sin2x+cosx for
0°<x=360°.

This question was attempted by 56.1 percent of the candidates, out of
which only 21.3 percent managed to score from 3 to 10 marks. This was the
least attempted and the second poorly performed question in this
examination.

In part 8(a)(i), the candidates were unable to express the angle 165° as a
sum or a difference of two special angles, for instance, 165° =135" +30°
and then apply the identity COS(AiB) = cosAcosB FsindsinB to obtain
the required answer. In part 8(a) (ii), the candidates were unable to apply

tan 4 + tan B sin(4 + B)

the identity tan(4+ B) = ——————— or tan(4+ B) =
1-tan Atan B cos(4+ B

to find

the required answer. Part 8(b) (i) was also poorly performed as the majority
of the candidates could not reduce the given equation into the equation
cosx[2sinx+1]=0 and then to subsequently solve
cosx =0or 2sinx+1=0 to obtain the required values of x. Likewise part
8(b) (ii) was poorly done as many candidates could not sketch the required
graph. Some of the candidates were using incorrect table of values while
others lacked the skills to sketch the graph. Generally, the candidates
lacked knowledge and skills on the topic of trigonometry, see Extract 8.1.
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Extract 8.1
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In Extract 8.2, the candidate computed the value of cos (165°) using either
a mathematical table or a calculator contrary to the requirement of the
question. The candidate also wused incorrect trigonometrical ratios
fortand, tanB and incorrect identity for tan (4 + B), indicating lack of

knowledge on the tested concepts of trigonometry.

However, there were only a few candidates (0.4%) who managed to score
above 7 out of 10 marks. The candidates who scored high marks had
sufficient knowledge and skills on the concepts of trigonometry. Extract 8.2
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is a sample answer from one of the candidates who performed well in this

question.

Extract 8.2
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Extract 8.1 shows that the candidate had an édequate kndwledge and skills
on the tested concepts of trigonometry.
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2.9

Question 9: Matrices

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

) ) b2 -2 3 4 35
were given the matrices 4= 3 4|, B= , C= and
s 3 21 1 2

they were required to; (i), state with one reason as to whether the matrix
operations AB, BA and BC are defined or not and (ii), find 24 + 3B".

1 1 1
In part (b), they were required to verify that |, p, .| =

a’> b* ¢’
(a - b)(b - c)(c - a).

a -4 -6
In part (c), the candidates were given that D = |_g§ 5 7 | is the
-5 3 4
1 2 -2
inverse of matrix E=| 3 p 1 | and they were required to find the
-1 1 -3

values of a and b.

The question was attempted by 82.9 percent of the candidates, of which only
21.6 percent managed to score from 3 to 10 marks and only 1 out of the
14,551 candidates who attempted this question managed to score full marks,
indicating that this question had a poor performance.

The candidates who performed poorly in this question had inadequate
knowledge and skills to transpose a matrix, multiply a matrix by another
matrix and to determine the determinant of a matrix. It was noted that in
part (a) (i), many candidates were unable to explain whether the matrix
operations AB, BA and BC are defined or not because they did not know the
requirements for matrix multiplications. The candidates were not aware that
in order to multiply 2 matrices, say 4 and B, the number of columns in 4
must be equal to the number of rows in B. Thus if 4 is an mxn and B is an
rxs then n = r. It was observed that some of the candidates multiplied the
matrices instead of stating the condition required for matrices to be
conformable for matrix multiplications. Apart from the few who did not
seem to know what a transpose matrix was, the majority of the candidates
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who answered part (a)(ii) gave correct answers. In part (b), the majority of
the candidates were able to expand the determinant of the given matrix to
obtain (bc® —ch”) - (ac’ —ca®) +(ab® —ba*) but failed to re — arrange the
terms of this expression in order to factorize it as required. Part (c) was
performed well by only a few candidates. The majority of the candidates
were unable to use the fact that DE = [, where [ is an identity matrix to
a-6 2a-4b-6 -2a+14 1 00
obtain | ( —-9+5b 0 =|0 1 0| and then to compare the

0 -6+3b 1 0 01

LHS and the RHS of this equation in order to determine the required values
of a and b. Some candidates answered this part by using the alternative
method of finding the inverse matrix of £ and later on compare the
elements of matrix D and those of the inverse matrix. Hardly any got the
correct inverse matrix and as a result they obtained incorrect values of a
and b. Extract 9.1 is a sample answer showing how the candidates failed to
provide correct answers for question 9.

Extract 9.2

RIS Y i,
1 5 \3 7 1] [ 7]

Fony. The ™Metss &»g e.4 J@Af;uwﬁp S e
‘H—G:, et Wt enaed < F @ pey IZ_, ke
clidatd |
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7 7
30=[~6 4 (<)
a4 & 3
L J
24t ART =2 2 3 g
6 o [H|& =]
Z_ ] X 7
-4 77 4+ )
—la e |
2 e 0

In Extract 9.2, the candidate could not explain why the matrix operations
AB and BA in part (a)(i) were defined. In part (a)(ii), the candidate was
unable to find the transpose of matrix B and also could not recognize that
matrices of different orders cannot be added. The candidate did not

attempt parts (b) and (c).

Only 2 percent of the candidates who attempted this question managed to
score from 7 to 10 marks. The candidates who scored high marks in this
question managed to answer parts (a) and (c) correctly but could not
factorize the determinant of the matrix in part (b) as required. Extract 9.2 is
a sample answer illustrating this case.
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Extract 9.2
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2.10
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Extract 9.2 shows that the candidate had sufficient knowledge to carry out
matrix operations. The only difficult the candidate faced was to factorize
the expression for the determinant in part (b) and hence lost some few
marks in this part.

Question 10: Linear Programming

The question was; Mr. Taramise owns 480 acres of land on which he grows
either maize or beans during the farming period. He normally gets a profit
of Tshs 40,000/= per acre on maize and Tshs 30,000/= per acre on beans
and he has 800 hours of labour available. If maize requires 2 hours per acre
to raise and beans requires 1 hour per acre to raise, find how many acres of
each, he should plant in order to get maximum profit.
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This question was attempted by the majority of the candidates (87.1%), of
which 84.2 percent scored from 3 to 10 marks and among them 9.9 percent
scored all the 10 marks. The analysis has shown that this question had a
good performance and it was the second best performed question in this
examination.

The candidates who performed well in this question managed to formulate
correctly the objective function and the inequalities for the constraints from
the given information. They also managed to draw the graphs of these
inequalities, identified the corner points and finally calculated the number
of acres of maize and beans that Mr. Taramise should plant to obtain
maximum profit. Extract 10.1 is a sample answer from one of the
candidates who performed well in this question.

Extract 10.1
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In Extract 10.1, the candidate formulated the constraints and the objective
function correctly and drew correctly the graph which was used to obtain
number of acres of maize and beans that was required for maximum
profit.

On the other hand, there were a few candidates (15.8%) who scored low
marks from 0 to 2.5 out of 10 marks in this question. The candidates who
scored zero formulated incorrect inequalities for the constrains and
incorrect objective function. Some candidates were able to obtain the
required inequalities and the objective function but could not obtain the
correct feasible region because they lacked skills to draw graphs. It was
noted that other candidates were providing solutions that were not related to
the requirement of the question, indicating that they were not familiar with
how to solve linear programming problems. Extract 10.2 is a sample
solution that illustrates how some of the candidates failed to answer this
question.
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Extract 10.2
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In Extract 10.2, the candidate did not formulate the constraints and the
objective function and instead performed meaningless calculations on the
numbers that were given in the question, indicating a general lack of
knowledge and skills on solving linear programming questions.
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3.0

ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC

This section identifies the topics which had weak, average and good
performance in the ACSEE 2015 Basic Applied Mathematics examination.
The criteria for weak, average and good performance was that the average

percentage of the candidates who scored 30 percent or more of the marks in
all the questions tested from the same topic should lie in the intervals
0 — 29, 30 — 49 or 50 — 100 respectively. The section also compares the
candidates’ performance in ACSEE 2014 and 2015 in Basic Applied
Mathematics examination topic wise. The analysis is presented in the
Appendix and in the Bar Chart below.

Percentage of Candidates

The comparison of the Candidates’ Performance per Topic in
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4.0

4.1

It is evident from the Appendix and the Bar Chart that, out of the 10 topics
that were examined in 2015 Basic Applied Mathematics Examination, four
(04) topics of Statistics, Linear Programming, Calculating Devices and
Algebra have good performance; three (03) topics of Probability,
Differentiation and Functions have average performance while three (03)
topics of Matrices, Trigonometry and Integration have weak performance.

The comparison of the 2014 and 2015 candidates’ performance per topic
shows that:

* Four (04) topics of Statistics, Linear Programming, Calculating
Devices and Algebra have consistently remained with good
performance in 2014 and 2015.

* Two (02) topics of Differentiation and Functions have consistently
remained with average performance in 2014 and 2015.

* In 2014 the topic of Matrices had a good performance while the
topics of Trigonometry and Integration had an average
performance whereas in 2015 all these topics have a weak
performance. Therefore the performance on these topics has
significantly dropped.

CONCLUSION AND RECOMMENDATIONS

Conclusion

The analysis of the candidates’ performance per topic shows that the
average percentage of candidates who scored 30% or more on the questions
examined from same topics in 2014 and 2015 are 56.4 and 46.5
respectively, showing that the candidates’ performance has dropped in
2015. The topics on which the candidates had weak performance are
Matrices, Trigonometry and Integration.

The reasons which have contributed to the candidates’ weak performance
on the topics of Matrices, Trigonometry and Integration include: inability
of candidates to apply the technique of substitution and the standard
formula to evaluate indefinite integrals of polynomials, inadequate
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4.2

knowledge and skills to perform matrix operations; failure by candidates to
use trigonometrical identities in answering questions; lack of skills to
sketch graphs, poor algebraic/arithmetic skills and also occurrence of sign
errors that affects the quality of their answers.

Recommendations

In order to improve future candidates’ performance in this subject it is
recommended that the students need to have an understanding of all the
topics in the syllabus while putting more emphasis on the topics of
Matrices, Trigonometry and Integration on which the candidates had
significant lower scores when comparing the ACSEE 2014 and 2015 Basic
Applied Mathematics examinations.

On the other hand, teachers should ensure that the specific objectives for all
the subtopics that are stated in the syllabus must be achieved during the
teaching learning process, to enable the students acquire adequate
knowledge and skills. In addition the teachers should make sure that the
topics which had weak performance should be given more attention during
teaching. Furthermore, the factors which have contributed to candidates
scoring low marks should be notified to the students and rectified in order
to improve the performance in this subject.

Finally, the Ministry of Education and Vocational Training is advised to
make use of this report to influence their policies and operations and to
make a follow up on the teaching and learning in order to raise the standard
of performance in this subject.

61



Appendix

Analysis of candidates’ performance per topic in Basic Applied Mathematics
y P p P pp

S/N

Topic

Differentiation

Number of
Questions

2014

2015

The % of
Candidates
who Scored an
Average of
30% and
Above

Remarks

Average

The % of

Candidates
who Scored
an Average
of 30% and
Above

Remarks

Average

Average

Functions

Trigonometry

48.90 Average

Average

10.| Integration 1 39.50 Average
Average
Performance 56.40
per Topic

29.5 Average

In this Appendix, green, yellow and red colours represent good, average and weak

performance respectively.
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