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3.1 MATHEMATICS ALT A (121)

In the year 2019 Mathematics Alternative A was tested in two papers. Paper 1 (121/1) and Paper 2
(121/2). Each paper consisted of two sections: Section 1 (50 marks) consisting of 16 compulsory short
answer questions of not more than four marks cach and Section [1 (50 marks), with eight questions of 10
marks cach where candidates answer any five. A

Paper 1 (121/1) tests mainly Forms 1 and 2 work while Paper 2 (121/2) tests mainly forms 3 and 4 work
of the syllabus.

This report is based on an analysis of performance of candidates who sat the vear 2019 KCSE Mathematics
AltA,

3.1.1 CANDIDATES’ GENERAL PERFORMANCE
The table below shows the performance of both papers in the last five vears.

fable 8 Candidates” Performance in Mathematics Alt A for the last five years, 2015 - 2018

Year Paper Candidature Ma,mmum Mean Score Ma[,tda_rd
Score Deviation
2015 T, 100 2553 20.39
2 520274 100 28.23 22.81
it B[ Overall : 200 53.76 _ 40.87
2016 1 100 23.74 21.24
2 570398 100 17.84 21.09
~ Overall L 200 41.56 41.20
2017 Ty 100 24 49 22.03
2 609525 100 26.47 22.43 '.
) Overall 200 50.95 43.46
2018 1 100 24.07 21.16
2 658904 100 28.82 20.85
e Okl ol 200 52.88 C e d
2019 1 694445 100 31 24.037
2 694347 100 23 20.904
Overall 200 55.08 43.91

From the table the following observations can be made:

1) There was an improvement of 6.96 marks in paper 121/1 compared to the previous year 2018, ;
However, n paper 121/2 there was a 5.82 drop in the mean as compared to the previous year 2018. ‘.

i) There was a 2.81 marks improvement in the overall mean.
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3.1.2 INDIVIDUAL QUESTION ANALYSIS

The following is a discussion of some of the questions in which the candidates had major weakness
in, as a result of which these questions were poorly performed. The discussion 1s based on comments
from the chief examiners reports and from analysis the students’ responses and scores from sampled
scripts.

3.1.3 Mathematics Paper 1 (121/1)

In section 1 of 121/1, questions 1, 3, 4, 5 and 10 were performed well by most of the candidates. In
Section 11, question 21 was performed well by the candidates who choose 1t.
In section II, questions 18 and 21 were the most popular among the candidates.

(Question 7
Three villages A, B and C are such that B is 53 km on a bearing of 295° from A and C is 75 km

east of B.

(a) Using a scale of 1 cm to represent 10 km, draw a diagram to show the relative positions of
villages A, B and C. (2 marks)

(b) Determine the distance, in km, of C from A. (2 marks)

The question tested on solving of problems involving bearing,.

Weaknesses

Inability to draw parallel northungs.

Expected response

(2)

()

AC = (3.5£0.1)cm
AC = (35+1)Km
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Adbvice to teachers g o2 —
Teachers need to emphasize on parallel northings at various locations in the scale drawing.

Question 9

(Given that sin 2x = cos {3x - l{}"}, find tan x, correct to 4 significant figures. {3 marks)

The question tested on use of the relationship of sine and cosine of complimentary angles.

Weaknesses
Most students did not know the relationship of sine and cosine of complementary angles.

Expected response

sin 2x = cos(3x—10)

2x+(3x~10)=90

3x=100
x=2{°
tan 20° = 0.3640

Advice to teachers

In addition to giving sufficient practice on the relationship of sine and cosine of complementary angles,
teachers need to emphasize to students on need to know the definitions of sine and cosine in a right
angled triangle and how the relationship can be derived from first principles. This will reduce reliance
on memory and rote learning.

(Juestion 12
Using a ruler and a pair of compass only, construct a rhombus PQRS such that PQ = 6 cmand
2 8PQ = 75°. Measure the length of PR. {4 marks)

The question tested on construction of a rhombus using a ruler and a pair of compasses only.

Weaknesses

Most candidates were unable to accurately construct an angle of 75° at P using a ruler and a pair of
compasscs only. Some candidates also had difficulties locating point R either by transferring the

angle of 75° or by using properties of a rhombus.
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Expected response

PRE=95+0.1cm
AAdvice to teachers

More practice in the use of a ruler and a pair of compasses only in the accurately construction of angles
whosc values are multiples of 7.5°.

Question 14

Given that A = (i i] ,B= [sz g and that AB is a singular matrix, find the value of x.
{3 marks)

The question tested on matrix multiplication and the application of the definition of a singular matrix.

Weaknesses
A number of candidates had problems multiplying the given matrices and also in the identification of
the unique property of a singular matrix. (Determinant of a singular Matrix = 0).
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L e

2x+6 11 0
4x+8 16|

16(2x+6)—-11(4x+8) = 0
32x+96—44x—88 = 0
32x-44x = 88-96

-12x = -8

x=E={].é
3

Advice to teachers

During introduction stage of subtopics in matrices, teachers need to emphasize on the definitions of
the various types of matrices and possible applications in problem solving.

Question 22

The figure below represents a triangular flower garden ABC in which AB =4 m, BC =5 m and

£ BCA = 30° Point D lies on AC such that BD =4 m and .~ BCD is obtuse.
A

4m
D
30°
B Sm C
Find, correct to 2 decimal places:
(a) £BDC; (3 marks)
(b) the length of AD; (3 marks)
(c) the length of DC; (2 marks)
(d) the area of the flower garden ABC. (2 marks)

The question tested on solution of triangles by use of the sine rule and cosine rules.

5
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Weaknesses B SO A

A number of candidates assumed that Z ABD was a right angle. Other could not apply the sine or
cosine rules.

Expected Response

(2) Let £ BDC = 0

Sin _ Sin 30°
5 4
G G2 54“13‘] = 0.625

Acute 0 = 38.68"
Obtuse § = 141.32°
(b) Length AD
Angle ABD = 180-38.68x2
= 102.64

AD? = 47 +4%-2x4x%4 cos 102.64

=:39
AD = 6.24m
(c) Length of DC

£ DBC = 180—-(30+141.32)
= 8.68°
Using sine rule

Sin 8.68 _ Sin30
DC 4

—
nc 2 Sin%.6R8
= 1.21m

1

(d) Area of ABC
. %x-‘-lx 5 Sin (8.68+102.64)



Advice to teachers

Teachers need to advise candidates to read the introduction part before a diagram as it describes the
diagram in details and not to make assumptions based on wrong eye judgments. The need to correctly
state and apply accurately both the sine and the cosine rules needs to be emphasized to the learners
when teaching. Candidates also need to be reminded of the unrestricted access to the formulas at the
back of the KNEC Mathematical tables in an exam setting.

Question 23

The shaded region on the graph below shows a piece of land ABCD earmarked for building a
sub-county hospital.
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(a) Write down the ordinates of curves AB and DC for x = 0, 200, 400, 600, 800, 1000 and
1200. (2 marks)

(b) Use trapezium rule, with 6 strips to estimate the area of the piece of land ABCD, in
hectares. (4 marks)

(c) Use mid-ordinate rule with 3 strips to estimate the area of the piece of land, in hectares.
(4 marks)

The question tested on application of the trapezium and the mid ordinate rules to estimate the areas
under curves.



Weaknesses

e Wrong interpretation of the vertical scale which caused the candidates to come up with wrong
ordinates.
Using the wrong strips leading to wrong ordinates.
Inability to apply the trapezium rule and the mid ordinate rule.

Expected Response
X 0 200 400 600 800 1000 1200
Ordinates along AB 200 240 280 300 280 240 200
1 = =
Ordinates along CD 400 500 580 600 580% 580 640

For ordinates along CD: At x = 800, accept580 = y = 590
(b) Area of piece of land ABCD using trapezium rule

Area under curve AB

= x200{(200-200) + 2(240+280+ 300+ 280+ 240)}

=100(400 +2680)

=308 000 m*

Area under curve CD

L ;><Zt}ﬂ{{ﬂl{}ﬂ+6¢[}]+2{ﬁml+58(}+ﬁﬂl}+58(} +580))

=100 (1040 + 5680)
=672 000

Area of land ABCD
= 672000 — 308000

= 364000 m*
364000
10000
- 36.4 ha




(c) Area using mid ordinate Rule:
= 400{(500+600 +580) (240 + 300+240)}
= 400=900
= 360000m*
_ 360000

10000
=36ha

Adyvice to teachers

Teachers need to revisit what a small square represents in diverse scales and on how to read an ordinate
accurately. More practice should be done in the correct application of trapezium and mid ordinate rule
especially when a graph is given,

3.1.3 Mathematics Paper 2 (121/2)
In section 1 of 121/2, questions 2, 3, 10 and 12 were performed well by most candidates while in

section II, questions 20 and 24 were performed well.
Questions 18 and 23 were popular among the candidates in Section I1.

Question 8§
OARB is a sector of a circle of radius r cm. Angle AOB = 60°. Find, in its simplest form, an
expression in terms of 7 and n for the perimeter of the sector. (2 marks)
A

24

B

The question tested on finding the perimeter of a sector of a circle.



Weaknesses
e A number of students tailed to include 2r in the perimeter.
e A number of students left the perimeter in terms of diameter d.

Expected response

: (314]
Perimeter of scctor = ——=x2xr + 2r
360

1
=2r + —xgr
Advice to teachers

Teachers need to spend more time on definition of perimeter to avoid cases where students capture
incomplete perimeter.

(Question 9

In a mathematics test, the scores obtained by 30 students were recorded as shown in the table

below.
= Lt 1 DAl Wi ; =
| Score (1) 56 | 61 ‘ 65 K 1 72 w 73 I 75
MNo. of students 2 3 [ A B 7 4 \ 2 ‘ 1 l
= 5 WG4 TN — 1 = 3 i

2
Nk

where d = x 69, and using an assumed mean ol 6Y, determine score K. (4 marks)

The score K with a frequency of 6 is not given. Given that

The question tested on calculation of mean using assumed mean mcthod. The candidate was
required to find an unknown score K.

Weaknesses

Most candidates could not connect the steps that could lead to the determination of the value of K.

10



Expected response

Score No. of "

2 students | 4 =x—69

59 2 -10 =20

61 3 -8 =24

65 5 -4 =20

k 6 k69 | 6(k-69)

71 7 2 14

T 4 3 12

73 2 4 g

-0 e 6 6

5f =30
if (x ~ A)
= A + Z—_
X N zd _ 6k - 438 .,
=69 + =12 = 67.8 = 30
Also, 6k = 402
L _ 1632 + 6k k =67
30
Therefore,
1632 + 6k 678
30
k=67

Advice to teachers

Teachers need to emphasize on the use of the assumed mean method to determine the mean of given
data.

(Question 13
i ; -3 (- 7
The position vectors of points A, B and C are OA = 4 b OB = | . and OC = 1
\2 2
Show that A, B and C are collinear. (3 marks)

The question tested on use of vector method to show collineanty.

11
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Weaknesses

When one vector can be expressed as a scalar multiple of another vector, then the two vectors are
parallel. Most candidates failed to make that conclusion.

Expected response

el Vo)

Thus
AB // AC and A is a common point.

= Points A, B and C are collinear.

Advice to teachers

Teachers need to emphasize that
(1) The scalar got should be confirmed in both the two ways.

(11) Reinforce that a vector being expressed as a scalar multiple of another vector is proof of
parallelism.
(111)The sharing of common point is the proof of collinearity.

Question 14
The vertices of a triangle PQR are P(—3,2), Q(0, —1) and R(2, —1). A transformation matrix M,
maps triangle POR onto triangle P'Q'R’ whose vertices are P'(-=7,2),Q'(2,—1)and R4, —1).
Find M., the transformation that maps P'Q'R"onto PQR. (4 marks)
The question tested on the determination of the inverse of a transformation.

Weaknesses

e A number of candidates obtained matrix M and failed to get M '
e Other candidates were unable to extract the correct simultaneous equations.

12
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Expected response

b
g [ﬂ 1
C

[El b 7 P RS (=% 0 ih|
e dlz -1 - |k R
~Ta + 2b - 3 Jo 4+ 28 = 2

L |
2a-b=0or b=2a| | 2¢-d lord=2c+1|

TJa + 2x2a = —3 TJe+ 2{2c + 1) = 2
Jag= =3 -3c =0
a=158=2 o | |

Therefore
|
M! = [ ‘i
L T

Advice to teachers

Teachers should expose students to the different methods of solving such questions and give
sufficient practice on the same.

Question 16

The length of a shadow of a mast was measured at intervals of 1 hour and recorded as shown n
the table below.

Time (h) | 0 1 2 3 ‘ 4 .
A 3 T ; b
Length (m) | 187 | 87 | 50 | 29 l L3 | 0

¥ []

(a) On the erid provided. draw the graph of length against time. (2 marks)

173



SEQ\EV\SID}‘»)'COM

_;llll—l—lli-b-l-—=

—
11O

A TR
BBESuIARNANANSEESSSAENNNNSESNE CHEEENRNNE USRS
T e e
111 1 | O HEEE 1.-_1. 111 A ER R __.t_.
_-— r——il r L CEL -l— ..: .]- [ —-I: 1 1 _} .;_
-"G L4 & g - | t <4 B3 T ‘, I....i_.
o | 1 : i L | i | iF T I i 5
BN i L1 O il
HHEHEH B R
' EEEE WEE !
T L‘:::- SN ISug ISEEe IR 3
= + 1 & -1+ T SESEEERE] b 1
= It * i I At & BaEw;
) SEREIE ] B EBES ) 4 U0 8 N 2 O 1
E ._;'_. L __f q_.. -1 i ; Ji-: |-!---_ L. E—l-1
AL il‘ i i e %'_'_::: t IBEEERE! HEaNNES _t'r_ _i_. i
-Ei:l GREEER L i | t 24 il e | S . | W W %
= 10k L 1_[_ & i 558 e S R EERREE i
« Htt I 0 O L G I AN B
] 35 A ] H e IHE AR ES e
| I IS I 1 i e N BT L L3 14
£ | S £ i i EEE
i | i 1 L
1§ i S BURNTEE B |
SRS s aisasaanassantensanh iRERUERIN 11 ERNEE
1 I +4 ..... .‘I '? i - o EE N
_E_L_t-_ll- 2 o B 0 B W RN E i. SN N }1:' j
f.T.I_. il -+
+‘f_J[ : 1 Lt | 2 8
o S R T P +

& 1 2 3 4 5
Time (hours)

(b) Determine the rate of change of the shadow length at t = 2. (2 marks)

The question tested on drawing of a curve given the table of values and also finding the rate of
change of length at me t.

Weaknesses

o Most candidates could not plot the points accurately.
e {uite a number of students could not draw the correct tangent to the curve at the given point.

Expected response
Acceptable tangent drawn at ¢ = 2; Tangent passes through points (2,5)and (2.5,3.5)

AL 35=5 =15
At 25-=2 D5

=_3.0m/s

Advice to teachers

Teachers need o give candidates sufficient practice on drawing of tangent to a curve at a point which
should be marked.

14
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Question 17 e

The first term of an Arithmetic Progression (AP} is equal to the first term of a Geometric
Progression (GP). The second term of the AP is equal to the fourth term of the GP while the tenth
term of the AP is equal to the seventh term of the GP.

(a) Given that a is the first term and d is the common difference of the AP while r is the
common ratio of the GP, write the two equations connecting the AP and the GP.

(2 marks)
(b) Find the value of » that satisfies the progressions, (4 marks)
(c) Griven that the tenth term of the GP is 5120, find the values of @ and 4. (2 marks)
(d) Calculate the sum of the first 20 terms of the AP. (2 marks)

The question tested on two sequences; An AP and a GP. Some terms in the two sequences were
related.

Weaknesses
A number of Candidates managed to form the equations in (a) but could not solve them

Expected response
(a)

ar’ =a +d

ar® = a + 94

(b)
From (a) above

d = ar’-a

a+9ar’ —a) = ar®
a+9ar’ —9a = ar’
ar®=9ar’+8a = 0

048 =0

(@ =1)r*-8) = 0

15



(c)

a+d = 10x2° = §0
sd = 80-10 = 70

(d)
Slu:%{2ﬂ+l?><?ﬂ}

=13500

Advice to teachers

Teachers are advised to expose students in more activities involving APs and GPs with terms that are
related.

Conclusion

Major weaknesses have been observed in some areas of the syllabus for Mathematics Alt A. These
areas include Geometry (Bearings and scale drawing and Construction), Area below a curve,
Graphical Methods, Sequences and Seris, Statistics 2, and Transformations.

Application of learned concepts to real life situations was observed to be a challenge to many

candidates. To help learners understand the concepts, it is necessary to have more applications relating
to real life simations in the course of the teaching and learning.
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