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FOREWORD

The National Examinations Council of Tanzania is delighted to issue this report on
the Candidates’ Items Response Analysis (CIRA) for the Basic Applied
Mathematics Examination of Advanced Certificate for Secondary Education
Examination (ACSEE) 2018. The aim of the report is to provide feedback on how
the candidates responded to the questions, identifying and commenting on any
difficulty areas faced by the candidates.

In general, there has been a remarkable improvement on the performance of
candidates for the year 2018, which was impressive across all examined questions.
The analysis shows that, the candidates performed well in questions that were set
from the topics of Matrices, Calculating Devices, Probability and Linear
Programming while the questions that were set from the topics of Statistics,
Functions, Algebra, Differentiation, Integration and Trigonometry had an average
performance.

It is the expectation of the Council that this report will be useful to students,
teachers and other education stakeholders in improving the candidates’
performance in future Basic Applied Mathematics examinations.

The Council would like to thank the examiners, examination officers and other
personnel who participated in preparing this report. The Council will also be
grateful to receive constructive comments from the education stakeholders for

improving future reports.
y

Dr. Charles Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

The Basic Applied Mathematics examination paper had a total of 10
questions, each carrying 10 marks. All the questions were compulsory. This
report is on the Candidates’ Items Response Analysis for the 2018 Advanced
Certificate of Secondary Education Examination.

In 2018, a total of 33,175 candidates sat for the Basic Applied Mathematics
examination of which 55.32 percent passed. In comparison with the 2017
results, where a total of 29,204 candidates sat for Basic Applied
Mathematics, and out of which 49.40 percent passed, the performance in
2018 has improved by 5.92 percent.

The analysis of the candidates’ responses for each question is presented in
section two of this report. For each question, the description of the question’s
requirements and the performance of the candidates are presented. The
performance of the candidates in each question was based on the percentage
of candidates who in each question scored 3.5 marks or more out of the
available 10 marks as indicated below.

S/N Range (%) Remarks
1. 0-34 Weak
2. 35-59 Average
3. 60 - 100 Good

The third section presents the analysis of candidates’ responses for each
particular topic examined. Furthermore, the factors which have contributed to
good and average performance in the topics examined are highlighted and the
recommendations to improve the candidates’ performance in this subject
have been suggested.



2.0

2.1

ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH
QUESTION

Question 1: Calculating Devices

This question had parts (a), (b), (c) and (d) on which the candidates were

required to use a non- programmable calculator in computing the answers. In

part (a), the candidates were required to compute the value of

3\/ log122 xIn 315
e +cos™0.5487

asked to find the mean and standard deviation of the data given in the
following table, correct to 4 decimal places.

correct to 6 significant figures. In part (b), they were

Length (cm) 110 130 150 170 190
Frequency 12 35 24 5 3

In part (c), they were asked to find the determinant of the following matrix:

-1 3 1
A= 2 4 0
0 5 -3

In part (d), the candidates were required to solve the quadratic equation
t* —5t +3.31414 =0, giving the answer in 3 decimal places.

The question was attempted by 33,019 (99%) candidates, of which 11,398
(34.5%) scored from 0 to 3 marks, 7,602 (23%) scored 3.5 to 5.5 and 14,019
(42.5%) scored 6 to 10 marks. The summary of candidates’ performance is
represented in Figure 1. It shows that 21,621 (65.5%) candidates scored
above 3 marks. Therefore the question had a good performance.
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Figure 1: Shows the Summary of Candidates’ Performance in Question 1.

The candidates who were able to answer this question correctly managed to
use a non-programmable calculator and apply the pre-requisite knowledge
mainly: to change the mode of their calculators from degree to radian in part
(@), to use correctly the statistical functional keys in part (b) and in parts (c)
and (d) to enter correctly the elements of the given matrix and the
coefficients of the quadratic equation respectively as well as computing the
required answers. Extract 1.1 is a sample solution which indicates a candidate
who answered this question correctly.

Extract 1.1
| 2) 151529
B ean |27 %3]

Sfanderd  dovodon . |8 9283

) M ddeneiat o rabx A, Al < %o

A) T)“Q \/ﬂ[u.q_s a’ffz ‘t Ol -
t= % 2[2 and T= 0'737

Extract 1.1 shows a solution of a candidate who was able to use a non-
programmable calculator correctly in performing the computations.




However, 3,706 (11.2%) candidates who attempted this question scored zero.
These candidates were not acquaintance with the use of calculators to
perform computations. In part (a), some of them could not differentiate
between the functional key for square root and cube root while others failed

to change the angle in the expression, cos  0.5487 into radians, as a result
ended up with incorrect answer, 0.587518.

In part (b), some of the candidates provided answers that were quite different
from the expected mean and variance of 137.8481 and 18.9383 respectively.
The analysis of these kinds of responses showed that some either entered the
data wrongly using incorrect statistical function keys or failed to provide the
answers correct to 4 decimal places.

It was noted that several candidates prepared tables which had values of
f, x, X2, fx, fx?and (x-x)? in computing the mean and standard deviation

without using the calculators’ statistical function keys. On the other hand, it
was also observed that those candidates were unable to get the correct
answers either because they wrongly computed the values, used incorrect
formulae or failed to provide the answers correct to 4 decimal places.

The analysis of responses revealed that in part (c), some candidates failed to
compute the determinant for the matrix A as they either incorrectly entered
the elements of the matrix into the calculator or used inappropriate function
keys. Further analysis revealed that, other candidates used the method of
cofactors expansion instead of calculators’ functional keys in finding the
determinant. Most of them ended up with incorrect answers due to poor
understanding of cofactors and arithmetic errors.

In part (d), a good number of candidates failed to use the appropriate mode
setting and functional keys in solving the given quadratic equation as their
answers deviated much from the correct answers. It was observed that few
candidates completely lacked skills of solving quadratic equations using
calculators. Extract 1.2 shows a sample answer of one of the candidates.



Extract 1.2
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Extract 1.2 shows a solution from a candidate who could not change the angle
in the expression in part (a) from degrees to radians; used incorrect formula for
finding the mean in part (b); incorrectly applied the definition of cofactors in
part (c) and in part (d) could not solve the quadratic equation.



2.2 Question 2: Functions

This question had parts (a), (b) and (c). In part (a), the candidates were
required to find f(—1), f(2)and f(-3) from the following step function:

12x+5 if x>1
f(x)= :
x—4 if x<1
In part (b), they were required to sketch the graph of the function

f(x) :zi, then use the sketched graph to state the domain and range of

f(x). In part (c), they were required to draw the graph of the line which
passes through point A(-4, 6) with the slope of -1 in the interval —4 < x < 4,

This question was attempted by 29,528 (88.5%) candidates, out of which
14,693 (50%) scored from 0 to 3 marks, 8,686 (29%) scored 3.5 to 5.5 marks
and 6,149 (21%) scored 6 to 10 marks. This question was averagely
performed.

The candidates who performed well in this question were able to substitute
the given values of x in the given function in part (a) to get the required

answers, that is, f(—§)=—§ or —4.125, f(2)=29 and f(-3)=-7.

In part (b), the candidates were able to correctly determine the vertical
asymptote x =2, the horizontal asymptote y =2 and the y-intercept y :%

and consequently sketched the graph of the given function and stated the
domain and range as required.

In part (c), the candidates were able to use the general equation
y = m(x— x0)+ Y, the given point and the slope to obtain the equation of the
line y =—x+2 and drew its graph as illustrated in a sample answer shown in
Extract 2.1.



Extract 2.1.
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Extract 2.1 shows a solution of a candidate who had an adequate knowledge
on the tested concepts of functions and was able to apply it correctly.

On the other hand, 8,834 (29.9%) candidates scored from 0 to 1.5 out of 10
marks. In part (a), most of these candidates substituted the values to incorrect
functions since they were not aware of the restriction of the domain on each
part of the function; for example evaluating f(2) from x—4 instead of

12x +5. Others failed due to arithmetic errors.

In part (b), some candidates drew incorrect graphs because they lacked the

knowledge and skills to find the asymptotes and intercepts which were

necessary in sketching the graph. Most of them were drawing the graph

without finding the asymptotes and intercepts while others used incorrect
10



table of values. This led to failure in obtaining the domain and range. Extract
2.2 indicates a sample answer from one of the candidates.

In part (c), the candidates lacked facts and skills involved in determining the
equation of the line, as a result could not draw the required graph.

Extract 2.2
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Extract 2.2 shows a solution of a candidate who lacked knowledge on the
topic of functions.

2.3 Question 3: Algebra

This question had three parts (a), (b) and (c). In part (a), the candidates were
x> -2y=7 b

X+y =4 Y

required to solve a given system of simultaneous equations {

the substitution method. In part (b), the candidates were asked to find the sum

5
of the series Z(—l)”lr‘l. In part (c), the candidates were required to find
r=3

the third term of the Arithmetic Progression (A.P), where the second and fifth
terms were x—y and x+ Yy respectively.

The question was attempted by 30,131 (90.3%) candidates, out of which
16,610 (51.1%) scored from 0 to 3 marks, 8,179 (27.1%) scored 3.5 to 5.5
marks and 5,342 (17.8%) scored 6 to 10 marks. This question was therefore
averagely performed because 13,521 (44.9%) candidates scored from 3.5 to
10 marks.

13



The candidates who did well in this question were able to express the

simultaneous equations in part (a) as the quadratic equation x* +2x—15=0

and solved it correctly to obtain the values of x and y as (3, 1) and (-5, 9).

In part (b), the candidates were able to correctly generate the terms of the

(D' _(D° (D"
4 5

with the consecutive integers r = 3,4 and 5. They were then able to sum up

series to obtain

by replacing the index of summation

the terms in the numerical expression to % or 0.283.

In part (c), few candidates were able to express the second term ('A,) and the
d=x-

A+ X—y an

A+4d=x+y

solved it in order to get the first term (A ), the common difference (d) and

finally the third term ( A,) of the A.P as shown in Extract 3.1.

fifth term (A;) as a system of simultaneous equations: {

Extract 3.1
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Extract 3.1 shows a solution from a candidate with competence in applying
the necessary skills in algebra.

However, 4,834 (16%) candidates scored zero in this question. In part (a),
some of the candidates could not use the substitution method to solve the
given equations simultaneously while others used the elimination method
contrary to the instructions of the question. Most of them also failed due to
lack of skills in algebra, for example some were unable to expand the
brackets in x> —2(4—x) =7 or (4 —y)*- 2y = 7 after doing the substitution.
In part (b), the majority failed to express the given series in expanded form
mainly due to lack of knowledge on the sigma notation, see Extract 3.2.
Other candidates were able to expand the series but failed to calculate the
required sum because of arithmetic errors.

In part (c), the candidates were unable to relate the nth term formula:
A =A+(n-1d with the second and fifth terms that were provided in order

to find the third term for the A.P. Most of them failed because of poor
understanding of series and inability to interpret the given information.

16



Extract 3.2
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Extract 3.2 shows a sample solution of a candidate who did incorrect
substitution in part (a), lacked understanding of sigma notation in part (b) and
had poor arithmetic skills.

2.4 Question 4: Differentiation

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

function f(x)=x and were required to find g—yfrom the first principles. In
X

part (b), the candidates were required to (i) find x and y intercepts, (ii)

determine the maximum and minimum points of f(x) and (iii) sketch the

graph of f(x) given the curve f (X) = (x+1)(x—-1)(2—Xx).

This question was attempted by 26,052 (78.1%) candidates, out of which
14,407 (55.3%) scored from O to 3 marks, 7,488 (28.7%) scored 3.5 to 5.5
marks and 4,157 (16%) scored 6 to 10 marks. Figure 2 represents the
summary of candidates’ performance in this question. The figure shows that
11,645 (44.7%) candidates scored from 3.5 to 10 marks. Therefore, the
question was averagely performed.

18
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Figure 2: Shows the Summary of Candidates’ Performance in Question 4,

The candidates who performed well in part (a), had a good understanding of
the definition of differentiation of functions by the first principles that is,

dy _ F1(x) = "m{f(x+5x)— f(x)
dx

5X—0

5 } and correctly applied it to obtain
X

_y

dx

In part (b) (i), the candidates correctly substituted x =0 in the given function
to obtain y=-2 as the y— intercept. They also managed to find the
X — intercept by simply equating f(x) to zero, that Iis,
(x+1)(x—1)(2—x) =0 and then solved this equation to obtain the required
intercepts. In part (b) (ii), the candidates were able to apply the knowledge of
differentiation in finding the maximum and minimum values correctly as
well as managing to correctly sketch the graph in part (b) (iii) as indicated in
a sample answer in Extract 4.1.
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Extract 4.1
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Extract 4.1 shows how a candidate correctly applied knowledge of
differentiation in answering question 4.
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Nevertheless, 14,407 (55.4%) candidates who attempted the question scored
low marks from 0 to 3 and among them 2,431 (9.3%) scored zero. In part (a),
some of the candidates failed to correctly differentiate from the first
principles while others substituted wrong expressions or considered ¢ x to be

zero.

In part (b) (i), many candidates failed to get the required x-intercepts because
they did not realize that equating the function to zero would lead to
determination of the required x — intercepts. Most of them expanded the

given expression, which was of no use, because it was not leading them to
obtain the required solution. In part (b) (ii), most of the candidates could not
correctly determine the derivative of the given function which led to incorrect
turning points and also failure in sketching the graph in part (b) (iii). Extract
4.2 indicates a sample answer showing some of the notable candidates’
weakness while answering this question.

Extract 4.2
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Extract 4.2 shows a sample work of a candidate who had partial
understanding of differentiation which led to incorrect solutions in parts (a)
and (b) (ii). The candidate did not answer part (b) (i).
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2.5 Question 5: Integration

This question had parts (a), (b) and (c). In part (a), the candidates were asked
to integrate I 2xA/x? +3dx, in part (b), they were required to find the area of

the region enclosed by the curve y = x*and the liney =x. In part (c), the

candidates were instructed to find the volume of a solid of revolution which
is obtained when the area bounded by the line y=2x, x—axis, x=1 and

X =h is rotated about the x—axis.

The question was attempted by 19,227 (57.6%) candidates, out of which
11,514 (59.9%) scored from 0 to 3 out of 10 marks, 2,619 (18.8%) scored 3.5
to 5.5 marks and 4,094 (21.4%) scored 6 to 10 marks. The question was
averagely performed since 7,713 (40.2%) candidates scored above 3 marks.
Further analysis revealed that 14,134 (42.4%) candidates did not attempt this
question.

In part (a), the candidates who attempted this part of the question were able
I . . 2 3
to apply the substitution technique to obtain IZX“/XZ +3dx = §(X2 +3)2+c. In

part (b), several candidates were able to find the limits of integration, either
by solving simultaneously the equations y =x* and y=x or through
sketching the graphs, which enabled them to find the area as required. In part

b
(c), few candidates were able to apply the formula V :J'nyzdx to obtain

V:%T(hs—l) for h>1 or v:%r(l—h?’) for 0<h<1 as required. A

sample answer from one of the candidates is shown in Extract 5.1.
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5 (2e{xT+3 &y

[ (o)™ o

¥ Ay

\.Q’D W2 11&3 .

A“}/c\x"* Qx -
_ de= gy
then, ) o
\nw™du - (WA
) P A\
T 1
Y5 1)
Y 34
= .\-’\E&f =  Rpurc

by w2 Xty

they

3/
'z
5‘7\5 S xia'dx = %é (X?_“Ei) tC

OIS we X", axd Y=Y

e, I i
CE 3 %—- AL
7 i
“&9, )
fecz |9dx
j ~
b, ' ‘
Xtz X
L_x = c
X(x-D= ¢

26



Q"i\')) '(Dén/
(o Y . 2 M, =X
1.
Avke = (QX ~%L) C\X
= X-%riel”
Q -
[ )
t—3 & ]
- A/{—\/Af( — T/ YT/ TG
= % - \/3
= 47’@ UAh  guas,
Aea el e /0 uad &t‘\n«vl’
£5(@) (Givew
YT 2x, XK~-awn , X=\, X 24 g
Coslor T (el
/(’,\’)@’LY
// .
= inwg
o T e
\\
Fw Yo T
VT e T ‘\_\{\L&x "
Bid
= T (@)
A
-~ T '( 4yt Ax
J,‘

27




) Wiw = Gl At &g

K
= 0 [ 4vay”
VoA Ny
o W = O
- -
= u % = Y\

= AU (W-4)  Ciot wab

4
~F

- B “‘:Q W‘\U\JJ«‘ l\'ﬁ{ \3,@ (’i% \"\3'13 Culat Uu\;“)
Whea W & guedee “&"‘4 LI

a'e
VWluwe c\y &i "\"J) Gt Ly
B ie Wb len 4

Extract 5.1 indicates a sample work of a candidate who applied correctly the
tested skills of integration in question 5.

On the other hand, 3,500(18.2%) candidates scored zero in this question. In
part (a), some of the candidates used incorrect substitutions, for example

u=x%+3dx or u=+/x? +3dx instead of u=x2+3 while others had no idea
on the techniques of integration, as illustrated in Extract 5.2.

In part (b), the candidates were unable to integrate a definite integral of the
b

form, | =I f (x)dx to find the area enclosed by the given curves. They could

a

not identify the integrand and the limits of integration.

In part (c), the candidates were incapable of applying the formula;

b
\Y IJ.ﬂyde to find the required volume of a solid of revolution. Also the

candidates failed to identify the limits of integration to be used in the formula
of computing the volume of revolution.
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In this case the candidates were to find the volume as follows; for h>1,

h 1
vV :J‘ﬂ(gx)zdx and for O<h<1, y :Iﬁ(gx)zdx. Extract 5.2 is a sample work
1 h

of a candidate who did not do well in this question.

Extract 5.2
LY, Jrﬁr‘ Ve g o
= Ox \&?13)2  dx .
/o L =13
~d
2x [*%xs) ™ [ dx .
. —1.
>
( T i
— Yo =1
L 2x3vEx . [
~ Y
5 [':')/ _f(,’[ﬂ
n /\/ = /(Q ULDC\ T =X .
X v = o TX XY = O
VS ford X and ¥
fﬂ#tstszl"-\- v _
x|l o [ © I {(_l C O
T o I o | 4 ol o
T «S\\LQ-‘(L-\ ot Kb
C A
s /
\‘ 7
\/
j . D€ —Ce RTS
Al -9 - ‘T \ 2
& o
e
ODca @) = | pey — 90 dx
{1} -
Te ool Kenck. (CO"B).

29



<

P -

.
X
Al
C
/i /A <
t
" { N o e N Y
L=y U T A =, ;/P
DN\ t o
~ <
4

iry
19) — 4(03)" "
J 6 444) —(4y0-09)
G-7C — 0o~ 36
G~ A .
S\upe = Q\HF '

V)
-
FN |~ |

1 ]

Extract 5.2 shows a sample solution of a candidate who had inadequate
knowledge in integration.

2.6 Question 6: Statistics

This question consisted of parts (a), (b) and (c). The candidates were given a
list of masses of 50 apples measured to the nearest grams where in part (a)
were required to prepare a frequency distribution table using equal class
interval widths of 5 grams, taking the lower class boundary of the first
interval as 84.5. In part (b), the candidates were asked to draw the histogram
to illustrate the data and in part (c) to calculate the mode using the
appropriate formula.

The question was attempted by 29,319 (87.9%) candidates, of which 14,556
(49.6%) scored from 0 to 3 marks, 4,163 (19.9%) scored 3.5 to 5.5 and
10,600 (30.5%) scored 6 to 10 marks. In this question 13.9 percent scored all
the 10 marks. The performance of the candidates is also shown in Figure 3.
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Figure 3: Shows the Summary of Candidates’ Performance in Question 6.

Figure 3 shows that 14,763 (50.4%) candidates scored above 3 marks,
therefore the question had an average performance.

In part (a), some candidates were able to prepare the frequency distribution
table as it was demanded by the question. This frequency distribution table
then made it possible for them in part (b) to correctly draw the histogram. In

part (c), they correctly applied the formula; Mode = L + (tltlt jc as
+ 2

illustrated in a sample answer from one of the candidates in Extract 6.1.

Extract 6.1
R Requency  pICTR(GuTloN T AgLE
S Uaee Mark [feavenc,
| et el (% 3
85 -89 &1 &%
Qo- 9% l] 92 ya
L 9s-99 | 91 | 7
(00 — (o [oz ; E
los - (09 1 | (o
o- i i ll=z =
IR (VAR
1’) e [’hs{%}m b O e GV?\;»I\ fq,lped

31



A Fowm  pede o Lt/ H)

N b{-f?,]

whoe Modal clas —  (loo - (o4

an d L‘—" f_ﬂw"ef dﬁ&_‘. L-’Mcegu\,’: qfiS

b= 39 =6 s

'{2—; [3‘(0 :_g

Do pede= 935+ & \&
\ 64z )

fe  Mody w  [02. 923

i

S

Extract 6.1 shows a sample solution of a candidate who correctly prepared
the frequency distribution table; drew the histogram and applied the formula
to find the mode.
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On the other hand, about half of the candidates 14,556 (49.6%) scored from O
to 3 marks and among them 1,962 (6.7%) scored zero. In part (a), the
candidates failed to use 84.5 — 89.5 or 85 - 89 as the first class interval and as
a result prepared incorrect frequency distribution tables. This failure led to
incorrect histograms and modes in parts (b) and (c) respectively. Extract 6.2
is a sample answer showing how a candidate failed to answer this question.

Extract 6.2
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In Extract 6.2, a candidate wrote the first class interval as 85 — 90 instead of
85 — 89, as a result ended up with incorrect responses in all parts of question 6.
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2.7 Question 7: Probability

This question consisted of three parts. In part (a), the candidates were
required to verify that’C, + °C, = °C,, whilst in part (b), the candidates were

given events A and B which are such that P(A)=% and P(B)=§ thus

required to find: (i) P(AUB) when A and B are mutually exclusive events

and (ii) P(AN B) when A and B are independent events. In part (c), the
question was as follows:

Two students are chosen at random from a class containing 20 girls and 15
boys to form a student welfare committee. If replacement is allowed, find the
probability that: (i) both are girls (ii) one is a girl and the other is a boy.

The question was attempted by 27,754 (83.2%) candidates, of which 9,800
(35.3%) scored from 0 to 3 marks, 17,954 (64.7%) scored 3.5 to 10 marks
and 897 (3.2%) candidates scored full marks. Generally, the question had a
good performance.

In part (a), most of the candidates were able to verify the given expression by
either using the formula of combination or calculator. In part (b) (i),
candidates succeeded to apply the formula for mutually exclusive events and
in part (b) (i) were able to apply the correct formula for the probability of
independent events, hence obtained the required answers. In part (c), the
candidates used the method of tree diagram which enabled them to obtain the
required solution. Extract 7.1 shows a sample response of a candidate who
used the correct approach to answer question 7.
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Extract 7.1 illustrates a sample solution of a candidate who performed well in

this question.
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However, 9,800 (35.3%) candidates who attempted this question scored low
marks (from 0 to 3) and among them 2,190 (7.9%) scored zero mark. The
analysis revealed that in part (a), candidates were not able to distinguish
between combinations and permutations. For example some candidates

(n —-r)!

. Also few candidates had a misconception

expressed the formula of combination as "C, = which is permutation

n!
ri(n—r)!
on the definition of factorial (n—r)! whereby they perceived it asn!-r!. In
part (b) (i) and (ii) some candidates applied incorrect formulae, for example
P(AuB)=P(A) xP(B) instead of P(AuB)=P(A)+P(B) where A and B
are mutually exclusive events and P(AnB)=P(A)+P(B) instead of
P(AnB)=P(A)xP(B) where A and B are independent events. In part (c),

most of the candidates failed to prepare a tree diagram which was essential in
answering this part. It was observed that the candidates had inadequate
knowledge in this topic, as illustrated in Extract 7.2.

(”Pr) instead of "C, =

Extract 7.2
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Extract 7.2 shows a sample solution of a candidate who generally lacked
knowledge of probability.

2.8 Question 8: Trigonometry

This question had parts (a) and (b) whereby, the candidates were required in
part (a) (i) to find the value of cosl5® without using a calculator; in part (a)
(ii) to prove that sin( A+ B)sin(A—B)=sin? A—sin? B while in part (a) (iii)
to sketch the graph of f(x)=sinx, where 27 < x < 2z. In part (b), the

candidates were required to solve the equation cos2x+sin’x=0, where
0 < x < 360°.

This question was attempted by 15,613 (46.8%) candidates, out of which
5,624 (36%) scored from 3.5 to 10 marks and among them 248 (1.6%) scored
all the 10 marks. This question was averagely performed and notable of
lower performance than other questions.

The candidates, who did well in this question, were able to apply the
compound angle formula and other appropriate trigonometric identities.

In part (a) (i), the candidates were able to express 15° as a difference of
special angles: 15 =(45—30°) or 15 =(60°—-45) and then applied the
compound angle formula cos(A=x B)=cosAcosB+sinAsinB as well as
substituting the correct values of special angles to obtain the required answer.

In part (a) (ii), the candidates correctly applied the trigonometric identities
sin(A+ B) =sinAcosB +cosAsinB to carry out the proof, in part (a) (iii),
they were able to make a table of values based on the given range in order to
sketch the graph of the provided function.

In part (b), the candidates were able to correctly apply the trigonometric
identity:  cos®x+sinx=1 and the double angle formula:
cos2x = Ccos” X —sin® x to solve the given equation in obtaining the required
values of x as 90° and 270°. Extract 8.1 is a sample answer from one of the
candidates who responded to the question correctly.
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? (G\ (‘\ ch)u_qf&‘l
Cos 15®
From, CouB7 . Coc( 457 -2
%ot s pey Cr—-A"E’J\*\"cC /Kfcs\e "Ewwm\o\ﬁi
o (A -0 T CSALaR & SMASONR
led - A = a5”, ®= 2
Cocl 469 -2 = ccsgbeusg ot s AL Sngo
&L\T o pe S?euq\ %\ég}
Coqug @ e G 2o 1
;. ! .2
A Stege =1
— _ =z
Bencg. Cosis = (d‘zxﬁ\*/‘ﬁ x !\
i Nz 2/ N,
Qi ® =T e+ 0
4 4
(oSI5® = NEX 2
4

40




2 -\};/ P\?q;u\fnug  peve;
S (A ARG lA - = Su2A — vl
frow LM
S(a4d) g(A-T = (QWACOCR 4 S BesA) (S0 ALl — G BESA)
S (A ARDCn (A - = (g\hAc..s@o‘ — g )
AR (s A-D) T SWlA qd® — Switcocls
St CAAR) StacA-T) = Sula (1FE?e) — <62y (= swZa)
S (At E) SnCA D) T SG2A = SMASIARIR = SW2R + S ALW R
Sln (AR CSei-R) -r- Sl - Sw?R = R.4.5
Hevco e vodll .
| wy Qeglmwi b ceebly
£ = Sux Froow -2 & X L W
Teble o velyes | . .

X —oxw| Kl (W lo | % | J ¥om !ZF
foy=Gax | © L le | =1 |0 ) o ‘ - IO
pe{@ b Gregh PEgey)

(W] Crvew, tos BX + SHilX=D =" b 0°Lx c360”
Feown), odaxy = | =281y
=% I-2cwlx =+ Sy = 0
L= Sl X =0
Ha ¥ = |\
Swx = tla
Snx = 1 Snx = ~\

X= st (D) e Xz dw'(-4)

x = Qo [ x = azo°®

Geporzily, X < _90°%, 23¢°

41




Extract 8.1 shows a sample work of a candidate who answered all parts of this
guestion correctly.

On the other hand, there were 3,370 (28.6%) candidates who did not manage
to answer this question correctly as per demand of the marking scheme and
scored zero. These candidates lacked the basic trigonometric knowledge.

In part (a) (i) and (ii), the candidates incorrectly applied the compound angle
formula. For example, some expressed cos(45°—30°) as cos45 —cos30°

while others as cos45° cos30° —sin45°sin30°. In part (a) (iii), some candidates
used incorrect table of values while others lacked skills in sketching the
graph. Extract 8.2 indicates a sample answer of a candidate who failed to
respond correctly to part (b).

42



Extract 8.2
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Extract 8.2 shows a sample solution of a candidate who was unable to apply
the compound angle formula in part (b).

2.9 Question 9: Matrices

This question had parts (a), (b) and (c). In part (a), the candidates were given
two matrices S and P, which were defined as follows:

A B
R1|12
, represents the sales per month for the three entrepreneurs:
S=R2/8 5
R3|16 9

. A| 2500
R,, R,and R,. Matrix P =
B| 3500

two types of seedlings species A and B.
The candidates were required to find the total sales for each of the three
entrepreneurs.

} represents the price paid (in Tsh) for
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3
In part (b), the candidates were given the matrix A:L J and were

required to verify that A"A=1 where | is an identity matrix. In part (c),
they were required to use Cramer’s rule to solve the system of equations:

X+y+2=06
2X+y-z2=1
X—-y+z=2

This was the best performed question in this examination. It was attempted
by 30,659 (91.9%) candidates, out of which 13,641 (44.5%) scored from 6 to
10 marks and 8,705 (28.4%) scored 3.5 to 5.5 marks. The performance of the
candidates is represented in Figure 4.

30 1 445
45 -
540—
el 28.4
: 27. 8.
éso 7.1
< 25 A
)
8000
E 15
=1
Elo—
5 4
0 1 T T
0.0-3.0 35-55 6.0-10
Scores

Figure 4: Shows the Summary of Candidates’ Performance in Question 9.

This figure shows that 22,346 (72.9%) candidates scored above 3 marks.
Therefore, the question had a good performance. This shows that, the
majority of candidates seemed to have an adequate knowledge and skills on
the tested concepts of multiplying matrices, verifying the properties related to
identity matrices and applying Cramer’s rule in solving systems of linear
equations as illustrated in a sample answer in Extract 9.1.
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Extract 9.1 shows the responses from one of the candidates who did well in
guestion 9.
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However, 8,313 candidates equivalent to 27.1 percent scored from 0 to 3 and
among them 2002 (6.5%) scored zero. In part (a), most of the candidates

were not able to correctly multiply the corresponding elements in

12 13
2500

SP= [3500} to obtain the required total sales. Others did not
16 9

understand the theory of matrix multiplication, hence expressed the total
12 13
8

16 9

In part (b), some of the candidates failed to understand the correct procedures
of finding the inverse of matrix A as well as the product of A™ and A. These
candidates failed to correctly find the determinant and the cofactors of matrix
A. Likewise, in part (c), most candidates failed due to lack of skills in finding
determinants of 3 by 3 matrices, as indicated in Extract 9.2.

2500}

sales 7S = {3500 which is not possible.

Extract 9.2
qq) oln R UB) R3
p= A [ =500 Cs=[nr 8 1e]
5 L 3500 13 5 9
for SPRU G A
Ki = 2500 X123 + 2500X13= 6500
Ry =z 00 X BYt woX S = NLo
] Ry = 2500 x l6 f Q600X 9 = (3500
1-0" SpLLIRy B
R - 350 X I3+ 3s500x13 = LI50T
Ry = 3500 XK+t 3sexs = 4R500
Ry 290 x |6 + 3oxg = &7sv0
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Extract 9.2 shows a sample answer of a candidate who performed calculations
that were not related to the demand of question in part (a) and lacked knowledge

to find the determinants in part (b) and (c).
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2.10 Question 10: Linear Programming

This question had parts (a), (b) and (c). The candidates were required, in part
(a), to mention any four applications of linear programming, in part (b), to
define the terms (i) objective function, (ii) constraints and (iii) feasible
region. In part (c), the candidates were provided with a linear programming
problem and were required to find the amount of units of food and drinks in
order to meet daily needs and minimize the cost.

The question was attempted by 31,176 (93.5%) candidates; out of which
11,171 (35.7%) scored from O to 3 marks, 10,396 (33.3%) scored 3.5 to 5.5
marks, 9,609 (31%) scored 6 to 10 marks. This question had a good
performance.

Most of the candidates were able to list down the applications of linear
programming in part (a) and in part (b), to define the given terms correctly.
In part (c), the candidates were able to correctly formulate the constraints and
objective function from the given problem. They also managed to use the
obtained constraints to draw the graph. From the graph, the candidates
correctly located corner points of the feasible region which were needed in
order to find the optimal solution. Extract 10 .1 is a sample answer from one
of the candidates.

Extract 10.1
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Extract 10.1 shows a sample solution of a candidate who answered this

question as required.
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The analysis shows that, 1,293 (4.1%) candidates failed to answer this
question correctly hence scored zero. These candidates did not understand the
requirements of the question and lacked knowledge and skills in linear
programming. In part (a), they provided incorrect applications of linear
programming and definitions of the terms in part (b). In part (c), the
candidates were unable to identify the decision variables, formulate the
required constraints and objective function, hence ended with incorrect
graph. Extract 10.2 is a sample response from a candidate who did not do
well in this question.

Extract 10.2
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Extract 10.2 shows that in part (a), a candidate mentioned some of the steps
of solving a linear programming problem instead of the applications; in part
(b), gave incorrect definitions and in part (c) could not formulate the
constraints and objective function.
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3.0 ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH
TOPIC

The Basic Applied Mathematics Examination had ten questions which were
set from ten topics. The analysis shows that, the candidates had a good
performance in four questions which were set from the topics of Matrices,
Calculating Devices, Probability and Linear Programming. It also shows
that, the candidates had an average performance in six questions that were set
from the topics of Statistics, Functions, Algebra, Differentiation, Integration
and Trigonometry.

As introduced earlier, the performance has improved remarkably, with an
increase of 5.92 percent of the candidates who passed this examination in
2018. The average performance for the year 2018 and 2017 were 53.4 percent
and 31.6 percent respectively. This means, candidates were likely to score 3.5
or more marks in the year 2018 than in 2017, see Figure 5 and Appendix |.
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Figure 5: Shows the Comparison of Candidates’ Performance per Topic in
Basic Applied Mathematics in 2018 and 2017.
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The comparison of the 2018 and 2017 candidates’ performance per topic
showed that;

Two topics of Matrices and Calculating Devices had a good
performance and were the best performed topics in 2018. These topics
were averagely performed in 2017.

One topic of Linear Programming has consistently remained with good
performance in both years, although the 2018 performance is 3% less
than 2017 performance.

One topic of Probability had a good performance in 2018 whereas this
topic had a weak performance in 2017.

Five topics of Functions, Algebra, Differentiation, Integration and
Trigonometry had an average performance in 2018 whereas all these
topics had a weak performance in 2017.

Four topics of Integration, Differentiation, Probability and Functions
portrayed significant improvement in performance of the candidates.
Lastly, one topic of Statistics had an average performance in 2018
whereas this topic had a good performance in 2017.

The analysis indicated that, there are several reasons which contributed to the
candidate’s average performance in 2018 examination including;

Inability to understand and comprehend the requirements of the
questions;

Insufficient skills to draw correct graphs and diagrams;

Poor algebraic and computation skills which affect the quality of the
responses;

Lack of understanding of the sigma notation;

Inability to apply differentiation and integration concepts in solving
problems;

inadequate knowledge in trigonometric identities/formulae;

lack of understanding on the basic rules of probability and their
applications;

Lack of understanding of the properties of matrices and inability to apply
Cramer’s rule to solve system of linear equations.
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4.0

4.1

4.2

CONCLUSION AND RECOMMENDATIONS

Conclusion

The conclusion was made on the basis of analysis of the candidates’
performance in each question. Generally the analysis indicated that, the
performance of the candidates for the questions of the Basic Applied
Mathematics ACSEE 2018 was average. This performance was impressive
across all questions and a notable significant increase as compared to the
performance of 2017.

In 2018, there were four topics with a good performance, which were
Matrices, Calculating Devices, Probability, Linear Programming and six
topics with an average performance which were Statistics, Function, Algebra,
Differentiation, Integration and Trigonometry. The best performed question
was from the topic of Matrices (72.9%). On the other hand, the worst
performed question was from the topic of Trigonometry (36%), see
Appendices | and II.

There were several reasons observed by examiners for the candidates’
average performance in the 2018 examination. These reasons were mainly
due to lack of understanding on the tested topics and inability to identify and
respond appropriately to the requirements of the questions.

Recommendations

It is recommended that both teachers and students should strive to understand
all the topics in the syllabus, in order to improve future candidates’
performance in Basic Applied Mathematics. However, based on the
performance of candidates in 2018, it is further recommended that more
effort should be made in the topics of Statistics, Function, Algebra,
Differentiation, Integration and Trigonometry that had an average
performance.

In addition, the candidates are advised to do various exercises in order to be
able to apply theories, facts and formulae in solving questions.

The teachers are also advised to motivate students and provide more support
to candidates in order to help them to achieve better in this subject.
Furthermore, the factors which have contributed to candidates’ low scores

60



should be notified and fully addressed to the future candidates in order to
improve the performance in this subject.

The Government through, the Ministry of Education, Science and
Technology is advised to use this report to influence/establish policies and
operations that necessitate effective follow up on the teaching and learning
process in order to raise the standard of performance in this subject.
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APPENDICES

Appendix I

Analysis of Candidates’ Performance per Topic in Basic Applied Mathematics

Statistics Average
€ Functions 2 50.2 Average
7 Algebra 3 44.9 Average
8 Differentiation 4 44.7 Average
9 Integration 5 40.1 Average
10 Trigonometry 8 36 Average

Average Performance per Topic 53.36 Average

2018 2017
Percentage Percentage
. of of
Question . .
Candidates Candidates
SIN Topic Number who Passed Remarks who Passed Remarks
(3.5 marks (3.5 marks
and above) and above)
49.4 Average
39 Average

In this Appendix, green, yellow and red colors represent good, average and weak
performance respectively.
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Anpwouofu |

36.0

uoljeigaju|

40.1

uolleIuaIBYIq

447

elqas|y

449

suonound

50.2

SaNselS

504

Suiuweldold Jeaun

64.2

sa21Aaq Sunenoje)

g

64.7

65.5

T
¥

Analysis of Candidates’ Performance in each Topic for ACSEE 2018

8

—

, _ _
00000
v 0 M~ W0 oWn

Topics

63






