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FOREWORD
The National Examinations Council of Tanzania has prepared the Candidates'
Items Responses Analysis report for Additional Mathematics paper of the
Certificate of Secondary Education Examination (CSEE) 2018 in order to provide
feedback to students, teachers and other education stakeholders on how candidates
responded to the questions.

The report identifies the candidates' strengths and weaknesses, which indicate what
the education system was able or unable to offer to the candidates in their four
years of ordinary level secondary education.

The analysis of data showed that candidates had good performance in six (6)
questions. The questions were set from the following topics: Geometrical
constructions, Sets, Logic, Vectors, Matrices and Linear Transformations, Locus,
Permutations and Combinations and Probability. The performance of candidates
in the remaining ten (10) questions was average. The questions were set from
topics of Trigonometry, Variations, Equations and Remainder Theorem, Plan and
Elevations, Differentiation, Integration, Algebra, Numbers, Statistics and
Coordinate Geometry. The factors attributed to weak performance for some
candidates included: inability to recall and use correct mathematical
facts/theorems/laws and formulae; failure to adhere to the instructions of the
questions; incompetence in performing operations
(on numbers, sets, logic and vectors); insufficient knowledge and skills in solving
equations; and inadequate knowledge and skills in using mathematical instruments
to draw diagrams and graphs.

The National Examinations Council of Tanzania believes that this report will be
useful to education stakeholders to identify strategies for improving candidates'

performance in future examinations of this subject.

The Council would like to thank the examinations officers and all those who were

involved in preparing this report.

Dr. Charles Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

This report is a result of the analysis of candidates’ responses to the items
examined in 042 Additional Mathematics for the Certificate of Secondary
Education Examination (CSEE) 2018. The paper was set according to the
2007 Examination format and the 2010 Additional Mathematics Syllabus for
Secondary Schools. The report analyses areas in which the candidates faced
challenges as well as areas in which candidates performed well.

The paper consisted of two sections namely, A and B, with a total of sixteen
(16) questions. Section A comprised 10 questions each carrying 6 marks
while section B had 6 questions, each carrying 10 marks. The candidates
were required to answer all questions in section A and any 4 questions from
section B.

In 2018 a total of 393 candidates sat for the CSEE Additional Mathematics
examination, of which 277 (70.48%) candidates passed and 116 (29.52%)
candidates failed. In 2017 a total of 424 candidates sat for the CSEE
Additional Mathematics examination, of which 296 (70.31%) candidates
passed and 128 (29.69%) candidates failed. This indicates that the
performance increased by 0.17 percent in 2018.

The analysis of the candidate’s performance in all questions is presented in
section 2.0. It consists of short descriptions of the requirements of the
question and how the candidates responded. It also includes extracts
showing the strengths and weaknesses demonstrated by the candidates in
attempting each question.

The candidates’ performance in each question is categorized by using
percentage of candidates who scored 30 percent or more of the total marks
allotted to a particular question. The performance was categorized into three
groups: 65 to 100 percent for good; 30 to 64 percent for average; and 0 to 29
percent for weak performance. Furthermore, green, yellow and red colors
were used to denote good, average and weak performance respectively.

Section 3.0 highlights the factors which contributed to average performance
in some topics and presents the recommendations for improvement of the
performance in the future. Finally, the analysis of candidates' responses per
topic examined is presented.



2.0

2.1

ANALYSIS OF CANDIDATES' PERFORMANCE IN EACH
QUESTION

Question 1: Numbers

The question had parts (a) and (b). In part (a), the candidates were asked to
1x2 3x4 9x8 27x16

+ + + +...
-1 -1 1 11
In part (b), the candidates were required to use the divisibility rules to show
that 31752 is divisible by 7 and 9.

write the next term in the series

The question was attempted by 358 (91.1%) candidates. Of 358 candidates,
138 (38.5%) candidates scored from 2.0 to 6.0 marks, indicating average
performance. Figure 1 demonstrates the performance of the candidates in
this question.
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Figure 1: The Candidates’ Performance in Question 1

The candidates who did well in part (a) were able to develop a formula for
n-1 n

general term as and used it to obtain a correct next term of the

81x32

series by substituting n=5 to get . The candidates who answered

part (b) correctly were able to show that 31752 is divisible by 7 by

subtracting the twice of the last digit (2) from the number formed by

remained digits (3175). The process was repeated until the result is 0 or

multiple of 7. In addition, the candidates showed that 9 divides 31752 by
2



adding the digits of 31752 to get 18, which is divisible by 9. Extract 1.1 is a
sample response from one of the candidates who performed well in part (a)
of this question.

Extract 1.1
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Extract 1.1: A sample of correct response of a candidate who showed
that 31752 is divisible by 7 and 9.

However, the analysis of data showed that 220 (61.5%) candidates scored
1.5 marks or less. In part (a), the candidates failed to develop the rule for
obtaining the next term. For example, some candidates multiplied the given
terms and then added them to get the next term. Also, a notable number of
candidates made computational errors in this part. In part (b), many
candidates used divisibility rule incorrectly. For instance, some of them
omitted 31 from 31752 and then divided 752 by 7, suggesting that they
lacked knowledge on divisibility rule. Extract 1.2 shows a sample of
incorrect response from one of the candidates.




Extract 1.2
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Extract 1.2: A sample response from one of the candidates who
developed incorrect rule for finding the next term of the series.

2.2 Question 2: Sets

The question had parts (a) and (b). In part (a), the candidates were given
three sets A={1,2,3,4,5}, B={2,4,6} and C={2,3, 5}, and were required
to show the set ALUBWUC in Venn diagram by shading it. In part (b), the
candidates were asked to show whether (i) AU(BNC)=(AUB)(AUC)
and (i) An(BUC)=(ANB)U(ANC) if A={4,57,810}, B=1{4,5,9}
and C={,4,6,9}.

Analysis of data showed that 387 (98.5%) candidates attempted the question
whereby 318 (82.2%) candidates scored the marks ranging from 2.0 to 6.0.

Therefore, overall performance of candidates in this question was good.
Figure 2 summarizes the performance of the candidates in percentage.
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Figure 2: The Candidates’ Performance in Question 2



Further analysis of data showed that 19 (4.9%) candidates were able to
attempt the question as required. In part (a), these candidates identified that

ANBNC={2}, AnBNC ={4}, AnCNB ={35}, BACNA =9,
ANB°NC® ={l}, BAA°NC°={6} and C "~ A° N B° = ¢. Thereafter, they
drew Venn diagram consisting of three intersecting circles or ovals enclosed
in a rectangle. Finally, these candidates noted the obtained elements in
respective regions and shaded them correctly.

In part (b)(i), the candidates determined the sets BNC, Au(BmC),
AUB, AuCand (AUB)~(AUC) correctly and finally wrote
AU(BNC)=(AUB)~(AUC)=1{4,57,8,9,10}. Also, the candidates did

part (b) (ii) in a similar way as part (a) (i). Extract 2.1 is a sample response
of a candidate who did question 2 correctly.
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Extract 2.1: A sample response of a candidate with good
understanding on operation of sets.




On the other hand, 49 (12.7%) candidates did all parts of the question
incorrectly. In part (a), some of these candidates drew the three intersecting
circles or ovals without enclosing them by a rectangle showing that they
lacked knowledge related to universal set. Also, analysis of candidates'
responses showed that the candidates inserted the elements of given sets into
inappropriate regions. For example, most of them inserted the elements of
set A into the region of ANB®NC°. The same errors were observed for
sets B and C. Moreover, a significant number of candidates did not shade
the regions or shaded inappropriate regions.

In part (b), majority of the candidates who scored low marks had inadequate
knowledge on operation of sets, particularly union and intersection. Such
candidates obtained incorrect answers of the sets BNC, AU(BNC),
AUB, AuCand (AUB)~(AUC) for part (b) (i) and similarly in part
(b) (ii). Other candidates did not understand the language of set. They wrote
AU(BNC)=4 instead of AU(BNC)=1{4,5,7,8,9,10} . Further analysis
of candidates' responses showed that several candidates could not conclude
that AU(BNC)=(AUB)~(AUC) or An(BuUC)=(AnB)U(ANC),
hence their responses lacked a logical connection with the requirements of

the question. Extract 2.2 shows a sample solution of a candidate who did
question 2 wrongly.

Extract 2.2

D an

bi| AulCe add=(ruel nlauc)

Au!:lr wi ) o £ (RN _a..u.(.). cnSA._'-LTd-”- 2.¢)
Aulgoc)y= a4 N\ ~ ’ :
Avlav e\ ol(ave) =4

dvlaviBuc ) (fane) U (anc)
= Avu(nr uc \
=fi,u.5.¢4

Extract 2.2: A sample solution of a candidate who inserted the elements of
given sets in wrong regions and evaluated union and intersection of sets
incorrectly.



2.3

Question 3: Equations and Remainder Theorem

The question had parts (a) and (b). In part (a) the candidates were given that;
when the polynomial P(X) =6x*+X+7 is divided by x—a the remainder

is the same as when it is divided by X+ 2a. Then, they were required to find
the value of a. In part (b), the candidates were required to find the equation

whose roots are ® and ? leaving the answer in terms of K if the roots of
the equation (X+2)*—2Kx=0 are & and f3.

This question was attempted by 342 (87%) candidates. Amongst, 99 (28.9%)
candidates scored marks ranging from 4.0 to 6.0 and 104 (30.4%) candidates
scored marks ranging from 2.0 to 3.5 . Therefore, general performance of
candidates in this question was average. The summary of candidates'
performance in this question is shown in Figure 3.
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Figure 3: The Candidates’ Performance in Question 3

The analysis of the candidates’ responses showed that in part (a) many
candidates were able to use Remainder theorem as they substituted x=a

and Xx=-2a in the polynomial P(x) to produce P(a)=6a’+a+7 and
P(—2a) =24a®—2a+7. Then, they equated the two expressions to get

6a’ +a+7=24a>—2a+7 which leadsto a=0or a:%.

In part (b), the candidates were able to determine that sum of roots
a+fB=2K—4 and product of roots aff=4 from (Xx+2)>-2Kx=0.

Thereafter, they wused the expansion of (a+p)* to obtain



o’ + 2 =4K?-16K +8 and (afff =16 and consequently a quadratic
equation X* —4(K?—4K +2)x+16=0. A sample of a good response of one

of the candidates is shown in Extract 3.1
Extract 3.1
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Extract 3.1: A response of a candidate who applied remainder theorem
correctly and managed to obtain the required quadratic equation.

However, further analysis of the candidates' responses showed that, in part
(a) most of the candidates did not apply the concept of Remainder theorem
as they divided a polynomial P(x) by x—a andXx+2a instead of

9




substituting x=a and x=-2a in P(x). In part (b), some candidates
approached the question inappropriately by solving the equation
(x+2)* —2Kx =0 instead of formulating the new equation from it. Also,

many candidates could not obtain the sum of roots (a2 + ,BZ) and the product
of roots ((@Bf) from a+f=2K—4 and affi=4. In addition, a notable

number of the candidates could not recall the general form of quadratic
equation x> —(sumof roots)x + (productof roots)=0. These mistakes led

to wrong equation such as x> —((2x—4)* —8)x+16=0. Extract 3.2 is an
example of poor response from one of the candidates.

Extract 3.2
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Extract 3.2: A sample solution of a candidate who approached the
guestion wrongly by solving the equation instead of formulating the
equation.
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2.4 Question 4: Algebra

The question consisted of parts (a) and (b). In part (a) the candidates were
2 ARn2

required to simplify M while in part (b), they were instructed to find
a/3+2b

1 2 1
= +y? from = +y=25.
y* y

A total of 360 (91.6%) candidates attempted this question. Analysis of
performance scores revealed that 145 (40.3%) candidates scored marks
ranging from 2.0 to 6.0. This implies that candidates' performance in this
question was average. Further analysis of data indicated that only 6 (1.7%)
candidates scored all allotted marks to this question while 148 (41.1%)
candidates were not able to answer the question as required. Figure 4 depicts
the percentage of candidates who obtained weak, average and good scores.
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Figure 4: The Candidates’ Performance on Question 4.

The analysis of the candidates’ responses showed that good performance in
part (a) was contributed by ability of the candidates to apply the method of

difference of two squares. They factorized 3a*—4b* to get
(a\/§+2bXa\/§—2b) which enabled them to obtain av/3—2b as shown in

Extract 4.1. Also, some candidates simplified the expression by rationalizing
the denominator. In part (b), good performance was attributed to capability

11



of the candidates to introduce the square of %+y so as to develop the
expression %+y2. The candidates squared both sides of the equation

%+y:2\/§ to get %+2+ y? =20 which gives out %+y2 =18, as seen
in Extract 4.1.

Extract 4.1
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Extract 4.1: A sample solution of a candidate who managed to factorize

3a® —4b?and introduce the square of 1 +y.
y

Conversely, 215(59.7%) candidates scored 1.5 marks or less. In part (a),
majority of these candidates could not factorize 3a? —4b? correctly whereby
(3a+4b)(3a—4b) was frequently observed. The candidates had inadequate
knowledge and skills on the factorization by difference of two squares.
Furthermore, the analysis of candidates’ responses showed that few
candidates decided to rationalize the denominator but could not operate
radicals correctly.
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In part (b), many candidates did not recognize the technique of squaring
both sides of the given equation. Instead, some candidates treated y=2\/§,

which led to iz+y2: L +(2\/§)2, resulting into wrong answer.
y (245f

Moreover, some candidates did computational errors that led to incorrect

solution even to candidates who correctly started with [%+ yJZ:(Z\/E)z.

Extract 4.2 is a sample response of a candidate who did the question

wrongly.
Extract 4.2
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Extract 4.2: A response of one of the candidates who could not evaluate
the square roots of 3aand 4b? correctly.

2.5 Question 5: Geometric Construction

This question had parts (a) and (b). In part (a), the candidates were given a
regular polygon with an exterior angle of 72° and required to find: (i) the
size of an interior angle and the sum of all interior angles, and (ii) the
number of sides the polygon has. In part (b), the candidates were required to
use the length of one side as 5cm to draw the regular polygon in (a) above.

This question was attempted by 361(91.9%) candidates. The performance of
candidates in this question was good because 304 (84.2%) candidates scored

13



marks ranging from 2.0 to 6.0. Figure 5 provides a summary of candidates'
performance in this question.
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Figure 5: The Candidates’ Performance in Question 5

The candidates who performed well in part (a) applied the formula
interiorangle(l) =180°-exteriorangle(E) to get 1=108". Also, these

candidates applied the formula E:% or |:—(n_2)n><l800

numberof sides(n) =5, which was then substituted to the formula
sum of allinteriorangles(s) = (n—2) x18(° to get s=54C". In part (b), the
candidates were able to use pair of compasses and protractors to draw a

regular polygon whose interior angle is 108° and sides of 5cm long each.
Extract 5.1 shows a sample of good response from one of the candidates.

to get

Extract 5.1
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Extract 5.1: A response of a candidate who used pair of compasses and
ruler correctly to draw a regular polygon.
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Nevertheless, a total of 57 (15.8%) candidates scored marks ranging from 0
to 1.5. In part (a), the candidates used incorrect formulae such as 360+ n?

and 2n—4 taking n=72° to find size of each interior angle. Consequently,
the candidates got wrong answers for sum of all interior angles (s) as well as
the number of sides (n), the polygon has.

In part (b), other candidates sketched the model of polygon instead of
drawing. Most of these candidates ignored measurements in their diagrams
while other used free hand rather than pair of compass and ruler. These
candidates lacked knowledge and skills in using instruments to draw regular
polygons. Extract 5.2 is a sample response of one of the candidates who did
this question incorrectly.

Extract 5.2
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Extract 5.2: A response from one of the candidates who applied the
incorrect formulae.

2.6 Question 6: Variations

The question comprised parts (a) and (b). In part (a), the candidates were
informed that; "When an object is dropped from a position above the
ground, it falls a vertical distance S, which varies directly as the square of

15




the time t. In 10 seconds, the object falls 1,600cm™. Then, they were asked
to write a formula relating height and time expressing in terms of t.

In part (b), the candidates were also informed that; "A woman invested an
amount of money at the rate of 5% in a bank. She also invested twice as
much in another bank at the rate of 7%". Then, candidates were required to
find the amount of money invested at each rate if her total year amount of
simple interest from the two investments is Tsh. 760.

The question was attempted by 356 (90.6%) candidates. The analysis of data
also revealed that 75 (21.1%) candidates scored marks ranging from 4.0 to
6.0 and 144 (40.4%) candidates scored marks ranging from 2.0 to 3.5.
Therefore, the overall performance of candidates in this question was
average. Figure 6 shows candidates' performance in this question.
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Figure 6: The Candidates’ Performance on Question 6

Analysis of performance scores revealed that 21 (5.9%) candidates attained
all allotted marks to this question. Candidates who did part (a) perfectly
realized that the question was a direct variation problem. Therefore, they

wrote it into mathematical model, sat? and consequently s=kt* which
gives out k=16 after substitution of s=1600 and t=10. The candidates
finally replaced k with 16 in s=kt* to get s=16t” as the required formula.

In part (b), the candidates wrote the given word problem into mathematical
equation. They took X as the amount invested at rate of 5% and 2x as the
amount invested at rate of 7%. These candidates applied the formula
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Simplelnterest(l):ﬂ, which led to an equation 2+ﬁ:760
100 100 100

Finally, they solved it to get Xx=4000 and interpreted that the amount

invested at 5% was Tsh. 4000 and that at 7% was Tsh. 8000 as shown in

Extract 6.1.

Extract 6.1
¢ Y $0ln
et Amound of mpney Le X
Ersd Sank fetand ban \¢
L 2x
1= PRT
100
T = 1 x5 x|\ T, 2x X7 x|
) 100 (00
T,= o0 T,=12x
" 100 \00

whese T, 4T, = F607Ttw

fo Lx 4 lux_ = 760%5h
100 100
ST t1MT ~ 960N
100

5 4 Iyy = A60Uh X \vo

Mx = 16000 Th

] a

x = LPQ0Tsh

A = Loopih X, = 800017

.. Ina Pank of rate S% She \nuestod LOODTSh and 1n 4

Laok 0f rale 9% Sho 1nvested £0007i1h

Extract 6.1: A sample response of a candidate who did part (b) of the
guestion correctly.

Moreover, analysis of performance scores revealed that 36 (10.1%)
candidates were not able to use appropriate formulae and performing related
operations as expected. The poor performance in this question was greatly
attributed to inability of the candidates to transform the word problems into
mathematical model.

In part (a), majority of these candidates did not realize that the given word
problem was concerned with the concept of direct variation. Some
candidates divided 1600cm by 10 seconds while others computed the

product of 1600cm and 10 seconds. Also, some candidates formulated the
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equation s=kt? correctly but could not find the numerical value of k hence

they treated s=kt* as final answer instead of s=16t>. Furthermore, the

analysis of candidates' responses showed that there were few candidates who
expressed t in terms of s instead of S in terms of t. Such candidates got

t= \/E ort= \/% ort= é , contrary to the requirements of the question.

In part (b), some candidates applied inappropriate formula of the compound

interest An=P, 1+i instead of the simple interest formula | :E,
100 100
as seen in Extract 6.2. Also, few candidates related the problem with concept
of ratios. They computed % and é of 760. Some candidates substituted
: . PRT
incorrect data of | =760, R=7 and T =5 into | =100 thus they got
wrong answer P=21714.
Extract 6.2
¢l Colod raw
E fromn Aoz PL1 4 v ™
loown )
Aeze o [1 4 5 \'
Lov )
1o = @ [leots
Loy /
'7__5{‘0 = [f1oS)
Y X Lo/
260 x1 00 = Px o
Lo 53
Pz 160w = 723.%Tshs
10, ¢
"’“ fﬂ" 72?‘?)13\« Mool }mveé-&e&. ea } <‘/. ya ¥+ ¢ °
760 = P [ loor 7))
U von /
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V6o P 107

TS

g = 266y
107

'r\. 7"21&‘“ wao s Wwvesded o4 ?‘I. cert et

Extract 6.2: A sample response of a candidate who applied compound
interest formula instead of simple interest formula.

2.7 Question 7: Differentiation and Integration
The question had two parts, from which the candidates were required to;

(a) determine the first derivative in each of the following expressions
i)  y=Vx*+3¢
dy dy g,

(i) 2xysmy+2xcosy&+ysmx cosx&

2f+3

(b)fdj.

This question was attempted by 300 (76.3%) candidates, of which 116
(38.7%) candidates scored marks ranging from 2.0 to 6.0. This indicates that
the overall candidates' performance was average. Figure 7 summarizes the
candidates' performance in this question.

100
00 -
80
70 7 613
60 -
50 -
40

30 s 3
20 - 16.3

1(_) | l
0 -
00-1.5 20-35 4.0-6.0
Scores

Percentage of Candidates

Figure 7: The Candidates’ Performance on Question 7
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Candidates who performed well in part (a) (i) applied chain rule to
differentiate y=~/x*+3x® while in part (a) (ii), the candidate obtained

Q:—(25|ny+ysmx) after  making gy the  subject of
dx  2xcosy—cosx dx

2xysin y+2xcosy%+ysin x—cosx%:o. In part (b), the candidates
9 2\/x +3 o 2Jx+3 . -
computed dx by simplifyin into 2+3x 2 and
puted [, =~ y simplifying =

1
evaluating E(2+3x Zde to get 16. A sample of correct response for this

question is shown in Extract 7.1.

Extract 7.1

Es ») f)}) i’)ﬁlf 3x3

\tl- 7(,1 +3X«3 bf/ "
"2

=

7 7
= pWUu 7

d’?éfﬂ,\, /!&

[dy, = dus  x oy \ i male-

Codiyy = YW Y2 e Ax 192
Tdx 2
= (x4 2x3) 72 Qe 49>
7
o)
Sodyy = ‘_;27'1-' t qo>

fdx  2Jxa 13x2
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D (2 adet 3 dy
JH Jr

= 9(2x 4+ 6Jx)
y P |

=/2(2) +€ 07 \ - /3(4) 7 605 )
{ ] 7

= (18 +18) -(g+12)
= 26 -20
=16

i (125343 dx = )¢
Jt  Jx =

Extract 7.1: A sample response from one of the candidates who did
the question correctly.

However, a total of 184 (61.3%) candidates scored marks ranging from 0 to
1.5. In part (a) (i), most candidates did not apply chain rule. Instead, some of

them added expressions x*+3x® wrongly to get y=3x" as a derivative. In
part (a) (ii), many candidates skipped it while some of those who responded

to this part could not express g—y in terms of X, y, sinXx, siny, cosx and
X

dy

dyersin x—cosx&:O. For example,

cosy from  2xysin y+2xcosy&
some candidates gave the definitions of sine and cosine. This suggests that
majority did not understand the requirements of the question.

In part (b), the great challenge to the candidates was on evaluating the
integrals involving negative exponents and limits. Most of them were able to

1 1
simplify 2\/3_+3 into 2+3x? but could not get 2Xx+6x?2
X
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1
fromj[2+3x 2jdx. Also, a notable number of candidates had correct

1 1P
procedures up to E(Z+3X 2]dx={2x+6x2} but failed to obtain 16. These

4
candidates could not substitute the limits correctly or did computational
errors. Extract 7.2 shows the response from a candidate who answered this
question wrongly.

Extract 7.2

)

B [T 20X a3 dx
I

¢ K

Qoln Sl‘mp\\‘gu\ hmx
2Tx X2

NEN

20X+ 3

JX ™M

1) 2 + 2

T

2 + 3@y’

2 + 2-(x7%)

9 -
24 3xX 2 dx

~ 4 |

2%+ 3.1 X

2
(ox4 3 X [
| 2

N
20t 2@ | - T2+ 3 dy
L 2

[lg+a | - [g43 |

'1 -
Ng+ss] - n

225 -1}
-5 ,

" The omswer Tg 15 oc T

Extract 7.2: A sample of poor response from one of the candidates who
evaluated the integral incorrectly.
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2.8 Question 8: Trigonometry

In this question, the candidates were required to prove
sind  1+cosf _ —2cosd

whether - =—
1+cosé@ sing sing

A total of 264 (67.2%) candidates attempted this question. Analysis of
performance scores showed that 97 (36.7%) candidates scored 1.5 marks or
less and 167 (63.3%) candidates scored marks ranging from 2.0 to 6.0. This
indicates that the performance of candidates was average. Figure 8
summarizes the candidates' performance in this question.

100 -
90
80 -
70 -
60 -
50 - 44.7
40 - 36.7
30 -
20
10 |
0 . .

00-15 20-35 40-6.0
Scores

18.6

Percentage of Candidates

Figure 8: The Candidates’ Performance in Question 8

Further analysis of data shows that 87 (33.0%) candidates scored all marks

allotted to this question. These candidates simplified the expression
sind  1+cosd

1+cos@  sing

while applying the identity cos’@+sin?d=1 and

—2cosd(1+cosh)

factorization to get .
sin 9(1+cos0)

which was then simplified to

—2co0s6
sin
with adequate knowledge and skills on Trigonometry responded to the

question.

. Extract 8.1 is a sample solution showing how some candidates
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Extract 8.1

gd vt - b - o0 — (4 4 2cosb+cop)
1 tcose stho (A tese )siuwe
= _Stn?0 — ( cosB sl e 1ot o)
(4 4 Cosp)stne
= m‘w/“‘e - CocB -st'yy@ - LUOSE ~(sD
(1t cose) st o 1
= T R€0S™D - 2c08hH |
(4 + cose)stue
= T 2Cos8 (cosg +1)
(4 +CosB)sin b
= 2coss (4 +é€ﬁ“e—>

(4+coet) e |

= =2(0sH

‘ 5‘8{/16-
- S0 - 4icose = - 2Qrosh |
4 Lcose st SUAB :[

Extract 8.1: A sample solution of a candidate with clear knowledge on
trigonometric identities and factorization.

A total of 97 (36.7%) candidates scored marks ranging from 0 to 1.5. Most
sind  1+cosd 50

of these candidates opted to evaluate the expression -
1+cos@ sing

as to get 9. However, some of them reciprocated each term to get

sin@
1+cosd 3 sin@
sin@ 1+cos@

. This procedure is incorrect and does not give a correct

—2c0s60

siné@

challenged by LCM of 1+cosf and sin@ whereby incorrect answer
1+cos@+sin@ was frequently seen in their responses. Furthermore, as
Extract 8.2 illustrates, there were a notable number of candidates who
performed operations involving positive and negative signs wrongly leading

. o -2
to expressions that could not be simplified to cosé’l

sin@

means of getting . Also, majority of these candidates were
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Extract 8.2

Sin O - 4B L’ ~ (1Eos® 1 ey

Ltensy & din & \5\';\@‘?5(7‘-9&-@9

— S¢n O = H2es @A cos o

SirmE+g I?‘\Q Coy S

. 2
— SintCtcos SHLCIE

Sin @( I + Coan 9\“

4 - 14-2ceu®

\5’%6‘(\ + Ceg LQ\

"2 cog @

St @(V'f’ LNO\

Extract 8.2: A response of a candidate who worked with positive and
negative signs incorrectly.

2.9 Question 9: Locus

The question had parts (a) and (b). In part (a), candidates were required to
find the equation of the locus of a point which is always equidistant from the
points A(L, 2) and B(-2, —1). In part (b), the candidates were required to

find the equation of a circle with points (0,1) and (2, 3) as ends of its
diameter.

This question was attempted by 326 (83.0%) candidates, out of which 214
(65.6%) candidates scored marks ranging from 2.0 to 6.0. Therefore,
performance of candidates in this question was good. Figure 9 gives a
summary of candidates' performance in this question.

Percentage of Candidates

IRV

20 |
80 -
70 -
60 |
50 7 40.8
40 | 1.4

30 -
20 -
10 -
0

24.8

00-1.5 20-35 40-06.0
Scores

Figure 9: The Candidates’ Performance in Question 9
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Many candidates who did well in part (a) assumed that the point whose
locus is asked is P(x,y). Thereafter, they wrote PA=PB and applied the

distance formula d=./(X-X,)>+(y;-y,)? to get the required locus
X+Yy=0. In part (b), majority of the candidates computed the centre of a
circle (C(a, b)=(, 2)) by finding the midpoint of the points (0,1) and
(2,3), and radius r=+/2 using distance formula involving coordinates of
the centre and one of the end points. Then, they substituted the values into
(x—a)’+(y—b)*=r? to get x*+y*—2x—4y+3=0. Apart from this
approach, some candidates did the question correctly by using the formula
(x=% Jx—x, )J+(y=y. Xy—V,)=0 where (x,y,) and (x,,y,) are ends of

the diameter. Extract 9.1 is a sample of good response from one of the
candidates.

Extract 9.1
9. o AU BC-2,~1)
Ayu.vy-)
7\
/ AN
7 NV
A(,2) o(-2,71)

J AP = 8P

VOt x )% (v o = J xR+ (- y 2

JOU=0%4 (2~ v =J(x40P+(v+ (2

I 2%+ XD Y= By o) = Pt )+ (Rdayt1) _

(D loxt &t — Iy 4 02 )=\ x Dt dty 2420 + 1 )

¥ wvZeax hud8 = xHo2au x42, +8

72 4 v2-g2 2x “hix by~ 2y 4 6L = O
—bx — bt) =0

~ The o e X+ w0
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W (o, ) ( _Q,&)

(Xq=X ) (x=%)+ (4—9 V(v-9)= 0 -

(X—=0)(x=2) (v—=D(YH-2 =0

v 2=2x 4 \43—39 —L43 =0

xZrn2_2x —hy +3 =0

Extract 9.1: A sample solution of a candidate who applied the distance
formula and general formula for equation of a circle given end points of
a diameter.

A total of 76 (23.3%) candidates scored a zero mark. In part (a), majority of
the candidates could not interpret the term “equidistant” correctly. Some of
them calculated equation of straight line passing the points A(L 2) and

B(—2, —1) as seen in Extract 9.2. Unexpectedly, few candidates perceived

the question as sets. Such candidates presented a solution showing Venn
diagram of two intersecting circles enclosed in a rectangle. Similarly, in part
(b), the candidates computed slope or equation of a straight line using the
given ends of a diameter. It is obviously that several candidates lacked of
knowledge and skills on concepts of Loci.

Extract 9.2
T SO\ ,
ACLL2) ad e(~2,-1)
Cean

‘S‘.Q"‘?& = Y-y~

Extract 9.2: A sample solution of a candidate who wrongly interpreted
part (a) of the question by computing equation of a straight line.
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2.10 Question 10: Plan and Elevations

The candidates were instructed to use third angle projection to draw the
plan, side and front elevations of a rectangular prism.

The question was attempted by 249 (63.4%) candidates. A total of 131
(52.6%) candidates scored marks ranging from 2.0 to 6.0. This implies that
overall performance of candidates in this question was average. Figure 10
shows the percentage of candidates who attained weak, average and good

scores.

2 s0 -

=

= 70

& oo |

< 50 | 47.4 44.6
& 40

2 ac

g 30

=

5 20 -

~ 1o 5.0

(:. 1 T T
00-15 20-35 40-6.0
Scores

Figure 10: The Candidates’ Performance in Question 10

The analysis of data showed that 60 (24.1%) candidates scored all six (6)
marks. Such candidates presented clear diagram with plan and elevations
located at correct positions, as shown in Extract 10.1.

Extract 10.1

_-10"_\«&3 Twkon —
| [ Rectanrngulo - Dl T
- f »
IL L [
] —~ —_ -
I z
'l PLAN
[ FLEVDDornd
e .
X el s
Sise | FRON T I
]] ELEVNID oA ELEVADPG N
]
l —_— A
l 9

Extract 10.1: The candidate was able to draw the plan and elevations correctly.
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Conversely, 118 (47.4%) candidates scored 1.5 marks or less. Majority had
adequate knowledge and skills on plan and elevations but could not
distinguish the terms rectangular prism and triangular prism. Such
candidates presented the correct diagram describing the plan and elevations
of triangular prim rather than rectangular prism. Also, some candidates drew
the plan and elevations independent from xyz axes, lacking supportive
concept in their responses. In addition, a significant number of candidates
were not aware about the locations for plan, front and side elevations in xyz
axes when they applied Third Angle Projection. Extract 10.2 shows a sample
of a poor response from one of the candidates.

Extract 10.2

lo RECTAN GULAR FRISM

BY THIRD ANt PROI EcT IOva
SIDE FRON T

Extract 10.2: A sample response of a candidate who located plan, front
and side elevations incorrectly.

2.11 Question 11: Coordinate Geometry

The question had parts (a), (b) and (c¢). The candidates were required to
find:

(@) x given that PA=PB and the points P(x,0), A(8,4) and B(6,6) are
corners of equilateral triangle.
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(b) the equation of a circle which passes through points (1,1) and (2,-1) if
its centre lies on the line y=3x—7.

(c) the equation of a line through the point P(5,11)and parallel to the x- axis.

Analysis of data showed that 246 (62.6%) candidates attempted the
question. Of 246 candidates, 31.3 percent scored marks ranging from 3.0 to
10 indicating that the candidates’ performance was average. Figure 11
illustrates the performance of the candidates in this question.
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andidates

Percentage of C
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Figure 11: The Candidates’ Performance in Question 11

Furthermore, the analysis of data showed that 8 (3.3%) candidates did the
question perfectly. In part (a), the candidates applied the distance formula

d=+/(X-X,)>+(y,-Y,)> using the conditon PA=PB to get

VX2 —12x+72 =/x* —16x+80 which resulted to x=2. These candidates
had adequate knowledge and skills in calculating distance between two
points and equations. Majority of the candidates attempted part (b) of the
question as  follows:  Firstly, they  replaced (x,y) in
X*+y>—2gx—2fy+c=0 with (L,1) and (2,—1) to formulate the two
equations, 2g+2f +c=-2 and 4g-2f +c=-5 respectively. Secondly,
they replaced (x,y) in y=3x-7 with the coordinates of the centre of
required circle ((g, f)), to get 3g—f =7 as third equation. Finally, these

candidates solved the three equations simultaneously to obtain gzg,
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f= and c=4 which were then substituted into

N~

X +y®—2gx—2fy+c=0 to get X*+y*—5x—y+4=0.

In part (c), the candidates realized that slope of the required line is zero (0)
because it is horizontal line. Thereafter, they substituted m=0 and

(x,¥;)=(5,11) into the formula for finding slope m=Y"% to get the

equation y =11. Extract 11.1 is a sample answer from one of the candidates
who performed well in this question.

Extract 11.1

@ o)

VAN

ACe4) 2056,

Givepn___pPA = /B
PA- \/(3: ~x)t b (y-g)?
- L

7

PA < Ge-5)% + Co-4)" P8 = (e-6)" + (0-€)
PA = S x = 16x 465 4-1C P8 =[xt —125 426 +3C
PA ~ \x¥ - 16x + &D

Ph = PB
Sx - 16x +80_ = [ 2t j2ct72
x— Jbx +80 ~ x%~ 122472
ED0~72 = =12 41§y
&< 4 .

oc ot 2

B Leper Qegeral 'bmufae

PR
Xty + B p2py pCcO

) ¢ (p)“J+33r‘?)J 4 2-C) +0:0

I 1( 429 42 3¢ <0
~—r '
Dt tce: 2 .. Q)
-/ =

31



(-a)'l o+ 6()1 _’5’(.?) 4 .9'&(‘-1) +~C=0

4 41 FH4q+ "2p0 400
— f

Ag= +C==5.. « @
~

T4 €N gy= 2x-71
._J

conter C-a.-g)

.-C=—_5Q~7
v r—
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M L—
C.Qe PR 3 C = T2
-j;] e
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—

L = 2947

[y
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[y

2 29 +2C3g¢7) o= "R
— ——
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g
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(

4o - 2C3047) ¢ =5
[ e ~
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<
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d
-2 tC
L——y




@ m=0 Gln)
¥2 mCx-x,) +7

Yz 0(x~5) 4y

T 1.

Couation v y= |1,
Ll U .
/

Extract 11.1: A sample response from one of the candidate who did the
question correctly.

On the other side, 169 (68.7%) candidates scored marks ranging from 0 to
2.5. In part (a), majority of the candidates applied the distance formula to
the condition PA=PB to get VX2 —12x+72 =+/x* —16x + 80 correctly but

could not evaluate it to get X=2. Such candidates showed weakness in
solving the equations. Also, there were few candidates who added the

coordinates of the three vertices incorrectly and equated to 180° to

formulate a wrong equation 144x=180°. These candidates could not
understand that PA and PB are sides (not angles).

In part (b), some candidates had a correct idea of forming three equations
and solving them simultaneously. However, they made computational errors
that led to incorrect equation(s), as shown in Extract 11.2. Moreover, a
significant number of candidates used the points (1, 1) and (2,-1) to find
equation of straight line. Such candidates proved that they lacked knowledge
and skills on equation of a circle.

In part (c), several candidates could not realize that any line that is parallel
to the x-axis is horizontal thus its slope is 0. In the candidates’ responses
incorrect values of slope m=1 and m=2 were frequently seen. Also, some
candidates interpreted wrongly that the equation of a line which is parallel to
the x-axis is always y=0. Such candidates used the points (5,11) and

(x, 0) to find the equation.
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Extract 11.2

B

‘ "+:5 Haxt Uy £=O

| -F/?_qCO+ ACOF C=0

5242« et co- - @

5224 —~( 4 29 () F z,f- D+t c=0

5-{'4ﬁu 2—F+g—

L A4y—2ftc==5_0

éRH-Z-F-—& c=—2 —
~ 6&’\'&"’ — 3 -—-«Q

byt2c=~% ()

Extract 11.2: A sample response from one of the candidates who did

computational errors when formulating equations.

2.12 Question 12: Statistics

In this question, the candidates were given the following table showing the
distribution of marks of students in mathematics class test at a certain

school.
Marks 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55
Frequency 1 3 8 16 40 26 5 2

The candidates were required to:
(@) use coding method with assumed mean A=37.5 to find mean and
standard deviation in two decimal places;
(b) interpret the relationship between the obtained mean and standard
deviation; and
(c) draw a cumulative frequency curve.

Analysis of data indicated that 277 (70.5%) candidates attempted the
question, of which 0.7 percent had good score of 9.0 marks and 5.1 percent
scored a zero mark. It was further noted that there were no candidate who
scored all 10 marks due to failure of all candidates to attempt part (b) of the
question correctly. Figure 12 presents a summary of candidates'
performance.
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Figure 12: The Candidates’ Performance on Question 12

As Figure 12 shows, 102 (36.8%) candidates scored marks ranging from 3.0
to 10. Therefore, the overall candidates' performance in this question was
average.

Candidates with good performance in this question used the given class
intervals to determine both class size(c) and class marks(x). Then, they

used the given assumed mean (A=37.5) and frequency (f) to develop a
general distribution table for part (a) and (c) by computing the values in

columns of u :X%A, fu, fu®, cumulative frequency (cf) and upper real

limits (URL). To answer part (a), these candidates extracted the required data

2
_ f f f
for the formulae x:A+cZ u and 5:c\/&—(&} from the

2f PRERON

table and evaluated correctly to get x=37.5 and & =6.19.

In part (c), the candidates drew horizontal and vertical axes labelled Upper
Real Limits and Cumulative frequency respectively. Thereafter, they plotted
the points using corresponding values read from the table and joined them
using a smooth line. Extract 12.1 illustrates a correct response for part (a) of
the question from one of the candidates.
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Extract 12.1
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Sbsx 1+ 23%

Sb:- 64186 = ¢119.

. e uhardard deviabyn 7Y 6085 & €192 d-places.

Extract 12.1: A sample response of candidate who computed mean and standard
deviation correctly using coding method.

On the other hand, 175 (63.2%) candidates scored marks ranging from 0 to
2.5. In part (a), most of the candidates applied inappropriate formulae

- Y - fd flx—x

x=z— or X= A+Z—and o= M . These formulae are
2. f 2. f 2f

correct but do not involve coding. Besides, the candidates' responses showed

that many candidates made computational errors indicating the weaknesses

in basic operations particularly those involving decimals.

In part (b), all candidates were unable to interpret the relationship between
the obtained mean and standard deviation. Majority skipped this part and
few candidates who responded had incorrect statements for the relationship.
For instance, some candidates wrote, "mean square equals to the standard
deviation". These candidates were supposed to explain, "since the standard
deviation is small compared to mean, it means there is a small degree of
dispersion, indicating that the observations are closer to the mean".

In part (c), several candidates indicated wrong upper class boundaries such
as 20.5, 25.5, 30.5, etc instead of 20, 25, 30, etc. Such candidates did not
realize that they were given class boundaries (real class limits) and not class
limits. Furthermore, there were candidates who used the given frequencies
instead of cumulative frequencies to draw cumulative frequency curve,
hence presented incorrect graph. Apart from this, a considerable number of
candidates connected the points using a straight line. With such
misconceptions, they presented polygon rather than curve. Extract 12.2 is a
sample of response from one of the candidates who performed poorly part
(c) of the question.
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Extract 12.2: A sample response of a candidate who presented incorrect upper
real limits.

2.13 Question 13: Logic
The question had three parts. Candidates were required to:
(@) use the laws of algebra to show that p—>gA~q—~ p is a tautology;
(b) construct the truth table of the proposition [(p —~q)A(r —g)ar]—~ p;

(c) test the validity of the argument; "If | like algebra, then I will study
Mathematics. Either | study Mathematics or | play dance music.
Therefore | play dance music which implies that I do not like algebra™.
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This question was attempted by 330 (84.0%) candidates. Out of 330
candidates, 97 (29.4%) candidates scored 2.5 marks or less and 233 (70.6%)
candidates scored marks ranging from 3.0 to 10. Therefore, overall
performance of candidates in this question was good. The summary of the
performance is shown in Figure 13.
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90
80
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50
40
30
20
10

0 . . .

0.0-2.5 30-6.0 6.5-10.0
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40.3
204 30.3

Percentage of Candicates

Figure 13: The Candidates’ Performance in Question 13
Analysis of candidates’ performance scores revealed that 100 (30.3%)
candidates attained good scores. In part (a), the candidates recalled the order
of precedence by starting to evaluate (qA~(Q) to get p— f —~ p using
negation law. Then, they used the definition p—>q=~pv(q to obtain
p—t and finally t using negation and identity laws. In part (b), the
candidates presented a truth table with columns p, q, r, ~p, ~(Q,
p—~q, r—q, (p >~ g)A(r—>a)ar and
[(p—>~q)A(r >g)Ar]>~p correctly. In part (c), the candidates
identified three simple propositions that are; | like Algebra (p), | study
Mathematics (q) and | play dance music (r). Thereafter, they wrote the
symbolic form of the given argument, [(p—q)A(qvr)]—(r—~ p).
Finally, they constructed a truth table for the argument that gave both truth-

values T and F in its column and concluded that the argument is not valid.
Extract 13.1 is an example of a correct response in this question.
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Extract 13.1
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Extract 13.1: A sample of candidate’s response showing correct truth tables of
compound proposition and argument.
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However, 25 (7.6%) candidates scored a zero mark. In part (a), the
candidates could not follow the order of precedence. They started to evaluate
p—q or ~p—>~q from p—>gAa~q—~p instead of qa~(q. The
candidates were supposed to adhere to the order of precedence; negation (~),
conjunction(A),  disjunction(v),  implication(—) and  double
implication (<»). Also, some candidates stated incorrect names of applied

laws. Furthermore, few candidates ignored the instruction of the question by
presenting truth tables instead of simplifying the proposition using laws.

In part (b), majority of the candidates presented incorrect truth tables. They
constructed the truth table with number of columns less than ten (10). This
indicates that the candidates had inadequate knowledge and skills on
determining propositions involved in a compound statement. Similarly,
some candidates had correct columns of truth table but could not determine
the correct truth-values for all rows.

In part (c), most of the candidates were unable to identify the simple
propositions from the given argument. For example, some candidates wrote,
"let r be | will play dance music or | will study Mathematics". Such
candidates did not understand that it is compound proposition whose simple
propositions are | play dance music and | study Mathematics. In a like
manner, several candidates presented incorrect symbolic form of the
argument due to failure to identify the premises and conclusion. In addition,
few candidates had correct symbolic form of the argument but could not
present a correct truth table whereby the incorrect truth-values were
frequently observed. Extract 13.2 is an incorrect response from one of the
candidates.

Extract 13.2
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Extract 13.2: A sample response of a candidate who could not follow
the order of precedence and could not identify premises and conclusion.

2.14 Question 14: Permutations, Combinations and Probability

The question had three parts (a), (b) and (c). In part (a), the candidates were
asked as follows;

(1) In how many ways can the letters of the word BARAZA be arranged?
(if) Find the number of ways of selecting a committee of 3 teachers and 2
students from 5 teachers and 15 students.

In part (b), the candidates were informed that; "A bag contains 5 red
counters and 7 black counters. A counter is drawn from the bag, the color is
noted and the counter is replaced. A second counter is then drawn". Then,
they were required to find the probability that the first counter is red and the
second counter is black.

In part (c), the candidates were also informed that; "The probability that
Husna and Ally will be selected for further studies are 0.4 and 0.7
respectively.” Then, they were required to calculate the probability that one
of them will be selected.

The question was attempted by 260 (66.2%) candidates. A total of 167
(64.2%) candidates scored marks ranging from 3.0 and 10 implying that the
candidates’ performance was good. Figure 14 shows the candidates'
performance in this question.
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Figureld: The Candidates’ Performance on Question 14

Analysis of data indicated that 20 (7.7%) candidates did the question
perfectly scoring 10 marks. In part (a) (i), the candidates realized that the
word BARAZA has 6 letters of which 3 letters (A) are alike. Therefore, they

I
computed % to get 120 ways. In part (a) (ii), the candidates identified the

two steps that complete the experiment of forming a committee. Firstly,
selecting 3 teachers from a group of 5 whose ways were given by °C, and
secondly, selecting 2 students from group of 15 whose ways is given by
*C, . Finally, the candidates applied the Fundamental Principle of Counting

to get °C,x"°C, =120ways.

In part (c), the candidates determined the probability of drawing first counter

that is red, P(R) :% and the probability of drawing the second counter that

is black, P(B):1—72 correctly. Thereafter, the candidates calculated the

probability that the first counter is red and the second counter is black,

P(RmB):E 1:E because the two events are independent. The

12712 144
candidates who answered part (c) correctly computed P(H')=0.6 from

P(H)=0.4 and P(A")=0.3 from P(A)=0.7. These candidates were aware

of the fact that, AUB=(ANB)U(BNA) for mutually exclusive events

and P(AnB)=P(A)xP(B) for independent events. The two facts enabled
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them to have P(HUA)=P(H)xP(A)+P(A)xP(H') and consequently
P(H U A)=0.54. Extract 14.1 shows a sample of correct response from one
of the candidates.

Extract 14.1
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Extract 14.1: A sample solution of candidate with correct understanding
on permutations, combinations and probability of independent events.

In contrast, 26 (10.0%) candidates scored a zero mark. In part (a) (i), several
candidates could not apply technique of permutations. Some of these
candidates presented tree diagram that distributed the six letters. Also, there

I
were few candidates who wrote inappropriate formula °PR, instead of % It

should

be noted that the formula "P. applies for arrangement of r objects

taken from n unlike objects but the word BARAZA has three letters (A)

which

are alike. In part (a) (ii), many candidates had incorrect solution

C,+%C, =115ways instead of °C,x°C,. These candidates were not

familiar with the Fundamental Principle of Counting. Further analysis of
candidates’ responses revealed that some candidates treated

n(S)

=5+15=20 and n(E)=5 to get P(E):%. Such candidates had not

only wrong approach but also did not adhere to the requirements of the
question.
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In part (b), majority of the candidates could not determine the number of
sample space when drawing the second counter. Most of them considered
number of sample space as 11 instead of 12 because the first counter was
replaced. This error resulted into wrong data on tree diagrams as well as
final answer, as shown in Extract 14.2. Further analysis of candidates'
responses showed that some candidates evaluated P(RB)+ P(BR) instead of

P(RB) only. These candidates did not adhere to the given condition that the
first counter is red and the second one is black.

In part (c), a common challenge to candidates was inability to identify that
the two events are mutually exclusive and independent. It was noted that
some candidates applied incorrect formula
P(AuB)=P(A)+P(B)-P(AnB) instead of
P(AUB)=P(AnB)+P(BNA), as seen in Extract 14.2. Moreover, there
were few candidates who applied the wrong formula
P(AuB) =P(A)xP(B) which led to incorrect answer.

Extract 14.2
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Extract 14.2: A sample response of a candidate who had incorrect data
in tree diagram and applied incorrect formula for mutually exclusive
events.

2.15 Question 15: Vectors, Matrices and Linear Transformation

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

find:

(@)

(b)
(©)

the relationship between x and 'y given that the vectors a=Xi+Yy ]
and b=2i+ j are perpendicular,
the vector %gxp if a=4i+2j+k and b=3i+4]+5k,

the image of 3x +4y+6 =0 under reflection on the line y=—X.

The question was attempted by 267 (67.9%) candidates. A total of 182
(68.2%) candidates scored marks ranging from 3.0 to 10, indicating that the
general performance of candidates in this question was good. Figure 15
summarizes the candidates' performance in this question.
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Figure 15: The Candidates’ Performance in Question 15

Analysis of data showed that 40 (15.0%) candidates scored all allotted marks
to this question. In part (a), the candidates were able to recall the condition

aeb=0 for two perpendicular vectors a and b and evaluated
(@=xi+yj)e(2i+j)=0 correctly to get the relation y=-2x. In part (b),
k

from a=4i+2j+k and

N N o

[

the candidates evaluated 153><§)=14 1
2 2

3 5

b=3i+4]j+5k correctly to get 3i —% j+5k as shown in Extract 15.1. In

part (c), the candidates were able to find the image of any two points lying

) ] X' cos2a sin2a \ X
on the line 3x+4y+6=0 using the formula | , |=| .
y sin2a  —cos2a \ 'y

X
where a=-45" or a=135and (y} is the point. Finally, they used the

: . 4 .
images of the two points to calculate the slope m:—§ and the required

equation which is 4x+3y—-6=0. A sample of good response from one of
the candidates is presented in Extract 15.1.
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Extract 15.1
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Extract 15.1: A sample of correct response from one of the candidates.

50




On the other hand, 85 (31.8%) candidates scored marks ranging from 0 to
2.5. In part (a), some candidates could not apply the condition aeb=0.
Instead, they attempted the question wrongly by computing the equation of a
straight line using the points (x, y) and (2,1) derived from the vectors
a=xi+yj and b=2i+ ] respectively. Some candidates approached the
question incorrectly by adding the two vectors a and b incorrectly to get
—Xi+Yy].

In part (b), many candidates correctly arranged the cross product as
i j k

1 1 . .17 .

E@xt_):E 4 2 1] but could not evaluate it to get 3I—?j+5k. Such

candidates made a number of computational errors that led to incorrect
answer. Apart from this, some candidates applied cross product incorrectly
by taking product of corresponding coefficients of i, j and k to get incorrect

answer 6i—4j+gk.

In part (c), several candidates approached the question wrongly by making
y the subject of 3x+4y+6=0 to get the equation of the reflected line

y:¥—g . Also, a notable number of candidates had correct procedures
at the beginning, though they were unable to operate matrices correctly.
Extract 15.2 is a sample of a poor response presented by one of the

candidates.
Extract 15.2
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Extract 15.2: A sample response of a candidate who multiplied the
corresponding coefficients of i, j and k.
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2.16 Question 16: Differentiation and Integration

The question instructed candidates to:

(@) find (i) [(x+INx+3dx (i) [tan’xsec’xdx by using the

substitution of k =tanx;
2
(b) determine the area of region bounded by the curve y =X? and the line

y =X; and

(c) find the volume of the solid of revolution formed by rotating the area
enclosed by the curve y =X+ x?, the x- axis and the coordinates x =2
and X =3 through about x- axis.

This was the most skipped question in this examination whereby only 85
(21.6%) candidates attempted it. Out of these candidates, 50 (58.8%)
candidates scored marks ranging from 3.0 to 9.5 signifying average
performance of the candidates. Figure 16 summarizes candidates'
performance in this question.
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Figure 16: The Candidates’ Performance in Question 16

In part (a), good performance was due to candidates' ability to use the
technique of changing the variables through substitution. In part (a) (i), the

candidates wrote Uu=+/X+3, the idea which enabled them to have
x=U”*-3 and dx=2udu. After substitution, J.(x+1}\/x+3dx changed to
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I(2u4—4u2)iu which led to éus—gu%rc. Finally, they got required

5 3
integral é(x+3)z —%(X+3)2+C after replacing u with +x+3 from

Zu5—£u3+C. Similarly, in part (a) (ii) the candidates got the integral

3
@°X ¢ after evaluating Itanzxsecz xdx by substituting k =tanx and

dk =sec? xdx.

In part (b), the candidates determined the limits x=0 and x=2 by either
2

solving y:X? and y=x simultaneously or drawing the graphs. Later on,

2
. X .
they correctly treated y =X as upper function and y :? as lower function

2

to obtain Areazfoz(x—x?jdx and finally Area:% square units.

In part (c), the candidates realized that Xx=2 and x=3 are the limits hence
they substituted y=X+X* into the formula V :ﬂJj y’dx to get

V :i—gﬂ' cubicunits as seen in Extract 16.1.

Extract 16.1
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Extract 16.1: A sample response of a candidate who managed to
compute volume of solid of revolution.

On the other hand, the analysis of data showed that no candidate who scored
all the allotted marks to this question. Analysis of candidates' responses
revealed that 9 (10.6%) candidates scored a zero mark. In part (a) (i), most
of the candidates wrote u=Xx+3, which was actually correct. However,
these candidates failed to evaluate the integral of terms involving radicals,

j(u—Z)\/Udu. They were supposed to write U=+/X+3 which eliminates

the radical sign after correct substitution.

The poor performance in part (a) (ii) for some candidates resulted from
failure to adhere to instruction of using k =tanx. For example, there were
candidates who used substitution u=sec? x, which did not lead to correct
solution. Also, majority of the candidates could not make a distinction
between the concepts of differentiation and integration as they got
du

~—~ =tanx from u=sec x.
dx

2
. . X
In part (b), several candidates could not consider both curves y=? and

y =X when calculating area of bounded region. Instead, they considered the

2 2
curve yzx? only that led to Area:_‘:%dx which resulted into wrong

answer, —
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In part (c), a notable number of candidates applied incorrect formula

\Y =j:ydx instead of V =7zj:y2dx. Such candidates obtained incorrect
answer, %3 Extract 16.2 is a response of a candidate who did the question
incorrectly.

Extract 16.2
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Extract 16.2: A sample response of a candidate who did not adhere to
the instruction of part (a) (ii) and applied incorrect formula in part (b).

3.0 CONCLUSION AND RECOMMENDATIONS

3.1 Conclusion

In general, the analysis of candidates' performance in each question showed
that 18 topics were examined. Candidates' performance in eight (8) topics
examined in questions 2, 5, 9, 13, 14 and 15 was good. These topics were:
Geometrical Constructions, Sets, Logic, Vectors, Matrices and Linear
Transformations, Locus, Permutations and Combinations and Probability.
Candidates' performance in the remaining ten (10) topics examined in
questions 1, 3, 4, 6, 7, 8, 10, 11, 12 and 16 was average. These topics
included; Trigonometry, Variations, Equations and Remainder Theorem,
Plan and Elevations, Differentiation, Integration, Algebra, Numbers,
Statistics and Coordinate Geometry. Furthermore, the analysis showed that
the overall performance in this examination was good because 70.48 percent
of the candidates passed.

Good performance in some topics was greatly contributed by ability of
candidates to use mathematical instruments, perform operations, use of
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3.2

correct mathematical facts/theorems/laws and formulae as well as adhering
to the instructions of the questions.

The weak performance for some candidates was partly attributed to:
candidates’ inability to recall and use correct mathematical
facts/theorems/laws and formulae; failure to adhere to the instructions of the
questions; incompetence in performing operations (on numbers, sets, logic
and vectors); insufficient knowledge and skills in solving equations and
using mathematical instruments to present information using diagrams and
graphs. A summary of analysis of the candidates' performance in each topic
Is shown in Appendix .

Recommendations

In order to improve the candidates' performance in the future, this report
presents the following recommendations:

(@) Students should do many exercises in order to improve their ability to
apply facts/theorems/laws and formulae in solving questions.

(b) Teachers and students should use mathematical instruments during
teaching and learning process to improve their competencies in
answering questions.

(c) Teachers should allocate enough time in discussing the correctness of
the various mathematical facts/theorems/laws/formula during teaching
and learning process.

(d) Teachers should employ mnemonics, teaching aids and examples that
reflect the daily life of the students for easier grasp of the concepts.

(e) Teachers should set revision questions and tests, which measure
competence of the students rather than content only. This will help the
students to be familiar with competence-based questions, which is an
important component in assessment of learners by the National
Examinations Council of Tanzania.

(f) The Government, through their education authorities, should strive to
improve the performance by making consultations with other education
stakeholders.
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Appendix

Analysis of Candidates’ Performance per Topic in Additional Mathematics 2018

S/N

Topic

Questions
Number

Percentage of | Remarks

Candidates

who Scored
an Average of
30% or Above

7 | Trigonometry 8 63.3 Average

8 | Variations 6 61.5 Average

9 Equations and Remainder 3 59.4 Average
Theorem

10 | Plan and Elevations 10 52.6 Average

g || RUTSETHER Al g 48.8 Average
Integration

12 | Algebra 4 40.3 Average

13 | Numbers 1 38.5 Average

14 | Statistics 12 36.8 Average

15 | Coordinate Geometry 11 31.3 Average
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