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Extract 9.2: A sample of incorrect response to part (c) of question 8

In Extract 9.2, the candidate applied the formula for calculating simple
interest instead of compound interest.
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Although the general performance in this question was weak, there were
1,364 (4.85%) candidates who obtained high marks, including 10 (0.04%)
candidates who scored all 10 marks. In part (a) (i), these candidates
presented the statements which excludes real numbers that make f(x)
undefined. Although they wrote different statements, all of them explained
the required conditions. Such statements include: a is not less than 0,
a0 and a=1; a>0 and a=1; and a is all positive real numbers
except 1. In part (a) (ii) the candidates realized that f(x+1)=a*" and they
applied the law of quotient of exponents as follows:
f(x+1) a** i
f(x) a*
substitution technique correctly. They let u=3x—-8 that gives u=1 when
x=3 and u=7 when x=5. They further differentiated u=3x—-8 to get

=a. In part (b), the candidates applied the

du =3dx and rearranged into dx =%du. After substituting, they changed
5¢du ., . 5 7 5
—dx into — o ielding =|Inju|| and consequently —In7.
3 (3x-8) 34 Y d 3[ | ”1 a Y 3

In part (c) (i) the candidates' responses demonstrated good understanding of
using the formula for calculating compound interest. The commonly

nt
observed formulae were A(t)= P(1+ Lj (taking rate, r=0.07125) and
n

nt
A(t):P[l+ﬁj (taking rate, r=7.125). Other parameters were P
n

that stands for principal and n that stands for the number of periods of
calculating compound interest in one year. Therefore, they substituted
P =2000 and n=12 into the formula, and they computed correctly to get

A(t) = 2000(1.0059375)* . In part (c) (ii), the candidates realized that if
initial investment doubles, then A(t)=4000. Therefore, they replaced A(t)
in A(t)=2000(1.0059375)"* with 4000 and computed correctly to get
t =9.75years, as Extract 9.3 shows.
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Extract 9.3: A sample of correct response to part (c) of question 9

In Extract 9.3, the candidate applied the laws of logarithms and correctly
evaluated the time for initial investment to double.

Question 10: Linear Programming

In this question, the candidates were given the following word problem: An
engineer wants to make at least 6 steel tables and 9 wooden tables every
day. He does not want to make more than 30 tables per day. A steel table
requires 3 units and a wooden table 2 unit of workshop space and there are
at least 54 units of workshop space available. The profit of making a steel
table is Tsh 5800 and wooden table is Tsh 3600.

(a) How many steel and wooden tables should be manufactured per day to
realize the maximum profit?

(b) What is maximum profit?

A total of 32,794 (93.76%) candidates attempted this question and their
performance is summarized in Figure 10.
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Figure 10: The candidates' performance in question 10

As Figure 10 shows, 26,029 (79.37%) candidates scored marks ranging
from 0 to 3.5, suggesting that the performance in this question was weak.
Although most of them started well by letting x for number of steel tables
and y for number of wooden tables, they failed to formulate correct

constraints. Most of the candidates misinterpreted the statements An
engineer wants to make at least 6 steel tables and 9 wooden tables every
day. He does not want to make more than 30 tables per day. They
translated the statements into one constraint as 6x+9y <30, instead of
three as x > 6 (for making at least 6 steel tables), y>9 (for making at least
9 wooden tables), and x+y <30 (for making not more than 30 tables).
Other candidates misinterpreted the conditional words. For example, some
candidates misinterpreted the word at least as less than or equal instead of
greater than or equal. They thus translated the statement A steel table
requires 3 units and wooden table 2 units of workshop space and there are
at least 54 wunits of workshop space available as 3x+2y<54.
Consequently, these candidates presented an incorrect graph, as illustrated

in Extract 10.1. A few candidates obtained correct constraints but drew
incorrect graphs.
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Extract 10.1: A sample of incorrect response to question 10

In Extract 10.1, the candidate obtained inappropriate feasible region and
consequently incorrect maximum profit as well as number of steel and
wooden tables.

On the other hand, 1,546 (4.71%) candidates answered the question
correctly scoring all 10 marks. They used x and y to represent number of

steel and wooden tables respectively. This enabled them to rewrite the
given word problem into mathematical model, whereby objective function
is  f(x,y)=5800x+3600y and the constraints are x+y<30,
3x+2y>54, x>6, y>9, x>0 and y>0. Then, they used graphical
method to determine corner points of feasible region, and they substituted
the points into objective function to optimize the problem (Extract 10.2).
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Extract 10.2: A sample of correct response for question 10

As Extract 10.2 shows, the candidate identified maximum profit correctly
and therefore, got correct number of steel and wooden tables.
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3.0

4.0
4.1

ANALYSIS OF CANDIDATES’ PERFORMANCE IN
EACH TOPIC

The 141 Basic Applied Mathematics examination of 2021 comprised ten
(10) questions constructed from 10 topics. The data reveal that three topics
had good performance. These topics included Probability with performance
by 78.52 percent, Calculating Devices by 72.31 percent and Functions with
performance by 60.40. Good performance in these topics proves that the
candidates were competent in determining sample space and identifying
event of experiments; using a scientific calculator to solve mathematical
problems; and finding range of linear function as well as turning point and
inverse of quadratic function. The data further indicates that Statistics had
an average performance of 51.38 percent.

The rest of the topics had weak performance, including Trigonometry
(26.71%), Differentiation (25.93%), Linear Programming (20.63%),
Integration (15.47%), Exponential and Logarithmic Functions (15.23%)
and Algebra (12.39%). The analysis of candidates' performance in different
topics is shown in Appendix | and the comparison of performance between
2020 and 2021 is shown in Appendix I1.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The data shows that 60.85 percent of the candidates passed the 141 Basic
Applied Mathematics examination in 2021, whereas 59.31 percent of the
candidates passed in 2020. Therefore, the performance has increased by
1.54 percent. This report has also presented in detail the strengths and
weaknesses observed in candidates' responses in each question.

The weak performance was due to failure of many candidates to find n™
term and sum of the first n terms of the geometrical progression; apply the
knowledge of perfect square to solve quadratic equation; relate derivatives
and integrals; apply knowledge of integration to find area of the region;
define exponential function; evaluate integral of the form —db a X; and
X+C
find compound interest. Furthermore, the weak performance on some topics
was due to inability of the candidates to write the mathematical model of
the word problem; find derivative of Cartesian and parametric expressions;
apply concepts of differentiation to solve real life problems; prove
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4.2

trigonometric identities; solve trigonometric equations; and apply cosine
rule.

Recommendations

Based on the analysis presented in this report, the following measures are
recommended so as to improve candidates' performance in future
examinations:

@) All cases which give different formulae for calculating sum of first
n terms of Geometric Progression should be well understood by the
students. Also, the knowledge of perfect square must be acquired
especially condition for quadratic equation to have equal roots as
well as its general solution.

(b) Students should be guided to identify distinctive features of
exponential function and its conditions. In addition, the students

must be knowledgeable on standard integral of and general

ax+b
equation for compound interest.

(© Students must be knowledgeable on relation of derivatives and anti-
derivatives. Also, they must clearly acquire knowledge of
identifying regions enclosed by curves and limitations of the
formula for calculating area between two curves.

(d) English and mathematical languages should be simultaneously
taught to the students. This will enhance ability of the students to
write various word problems into mathematical model.

(e Students must be guided to integrate mathematics with real life
situations so as to improve their ability of solving real-life
problems.
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Appendix |

Analysis of Candidates' Performance per Topic in 141 Basic Applied
Mathematics 2021

S/N

Topic

Questions
Number

Percentage
of
Candidates
who Scored | Remarks

an Average
of 35% or
Above

48



Appendix 11

Candidates’ Performance in each Topic for 2020 and 2021
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