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ITEM 1

A group of environmental scientists is developing a model to predict the concentration of a

pollutant in a lake over time. The behavior of the pollutant concentration is represented by ghe
function f(x) = ¥*6x + 5, where x represents time in days after a chemical treatment is
applied. The critical condition occurs when the pollutant concentration reaches zero, meanfig
the treatment has fully neutralized the pollutant. To begin their analysis, the scientists susp@ct
that the root of the function lies between x =1 and x = 4. They need to confirm whether thi
interval contains a root and then locate the exact times when the pollutant is fully neutralizgd
by graphing the function
TASK:
Help the scientists:
a) Verify that a root of the equation f{x}6x% 5 lies betweenx=1and x=4
b) Sketch or graph the function to accurately locate the roots.

(20 Marks)

ITEM 2

A construction company is setting up a simple lifting system to move building materials. Thg
system involves a rope with one end firmly attached to a beam. The rope passes under a
movable pulley (used to support a platform of tools), then over a fixed pulley, and is conneged
to a 5 kg cement bag at its free end. The movable pulley itself has a mass of 2 kg and can mgve
vertically. When the system is released from rest, the company wants to determine how thq

platform will move.

TASK:

Help the site engineer determine:

a) The tension in the rope during motion.

b} The acceleration of the movable pulley {platform) when the system is released
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(20 marks)

ITEM 3
A nursery school teacher wants 10 understand whether there is a relationship between her
pupils’ reading and writing abilities. She believes that pupils who perform well in reading m
also perform well in writing, but she wants to use data to confirm this before designing a
combined reading-writing support program. She records the following scores for seven pupjis:
"| Pupil | A B C D | E F G
' Reading Score 63 81 73 23| 33 41 23
"Writing Score 77| 69| 84| 61| 5§ 62 69

Task:
Help the teacher to:
a) Calculate the spearman’s rank correlation
b) Understand the relationship between reading and writing
(20 marks)
ITEM 4
A veterinary officer recorded the weights of animals brought to a community clinic over one
month. The animals were grouped by weight, and the number in each group was recorded s
shown below:
Mass (kg) 205

Frequency | 10

Task:
Help the veterinary officer to:
(a) Estimate the mass with the highest number of animals graphically.

(b) Determine the mean and™Mercentile for the above data

(20 marks
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a) Use the Trapezium Rule with 6 intervals to estimate the area under thewbdrvely =

fromx=0tox=6.

b} Suggest one way the engineer could improve the accuracy of the estimate.

(10 marks)

ITEM 7

The Geography Department at Elite high School is studying climate change trends in Ugandg As
part of their research, they collected temperature data from a rural weather station over a few
specific days in July. However, due to limited equipment, some data points were missed.

The recorded average daily temperatures were as follows:

Day (July) 3 10 15
Temperature ("c) 233 25.0 26.5

The students are required to estimate missing data points and make predictions using linea
interpolation and extrapolation, assuming temperature changes steadily over time.

TASKS:

a) Estimate the average temperature on July & using linear interpolation between July 5 ang
July 10.

b} Estimate the average temperature on July 12 using linear interpolation between July 10 gnd
July 15.

c) Predict the average temperature on July 18 using linear extrapolation based on the trend
between July 10 and July 15.

ITEM B8

A company is developing a new software algorithm to model the behavior of a chemical
process. The algorithm uses a function defined by the equationf#) + k*where x
represents the time in hours after the process starts. The team wants to determine the exa
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time x when the function output reaches zero, meaning the process reaches a specific targg
condition. To simplify their search, the engineers suspect the solution lies between x = 0.5

= 3.5, They need to confirm this by checking whether the function changes sign within this
interval.

TASK:

Help the engineering team
a) wverify that the root of the equation f{x}#x% 1 lies betweenx=05and x= 3.5

b) To locate the roots of the function on a graph

ITEMS

A civil engineer is designing a water channel with a curved cross-section. The shape of the b
of the channel, between x =0 m and x = 6 m, follows the cﬂx@y]ﬂ, where y is the

depth of the channel in meters at position x. To estimate the area of the cross-section, the
engineer decides to use the Trapezium Rule with 6 sub intervals. This estimation will help
determine how much concrete is needed to line the base of the channel.

TASKS:

a) Use the Trapezium Rule with & intervals to estimate the area under the curve
y=’+1)fromx=0tox=6.

b} Suggest one way the engineer could improve the accuracy of the estimate.

ITEM 10

A teacher wants to find out if there is a relationship between how students perform in Mat
and English. She collects test results from 10 children in her class, as shown below:

Child A|B C D B F G H I ]

Math Marks a3 15 18
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English Marks 14 20 3 e 14 (29

Task:

(a) Using a scatter diagram, help the teacher to understand the relationship between Math pnd
English marks.

(b) Estimate the Math mark of a student who scored 30 marks in English.

(c} Calculate the rank correlation coefficient to measure the relationship between the two
subjects and comment on your results

ITEM 11

The Ministry of Health is analyzing data on malaria cases across different districts in Ugandajfo
allocate resources effectively and plan intervention strategies.

Below is the data on monthly malaria cases reported in 12 Health Centers (HC) in northern
Uganda.

Health Centre Monthly Cases

HC1 145

HC2 187

HC3 203

HC4 168

HCS 227

HCG 192

HCY 254

HC3 176

HCY 219

HC10 238

HC11 182

HC12 209

Tasks

a) Organize the data into frequency distribution and represent it on a
histogram.
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b) Determine;
‘The mean number of cases

Median number of cases The coefficient

of variation

c) If resources are allocated proportionally to the number of cases, and the total of UGX 0
million is available, how much will be allocated to each category

ITEM 12

The National Agricultural Research Organization (MARO) is evaluating the performance of a gew
drought - resistant maize vary across different regions in Uganda. Below is the yield data
collected by Agricultural statisticians from 40 farms across the country in tons per hectare.
Yield (tons/ha) Number of Farms
2.0-25
2.5-30
3.0-35
3.5-4.0
4.0-4.5
4.5-5.10

a) lllustrate the data on an Ogive and use it to determine the median yield, the
interquartile range and thé"§@rcentile.

b) The standard maize variety has a mean yield of 3.2 tons/ha with a standard
deviation of 0.6 tons/ha. Compare the performance of the new variety with the standgard
variety using appropriate statistical measures.

c) If farms with yields in the top 20% are selected for seed multiplication, what
should be the minimum yield threshold?

ITEM 13
The Human Resource Manager of a cleaning company is in the process of searching for a jew
staff.

Age |years)
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Number of applicants % 12 r g 9 |0

The Human Resource Manager has failed to interprete the information to be able to mafje a
report to the administrative team of the company.

TASK:
a)Help the Manager to display the data graphically for easy interpretation.
b)From your graph, help the manager identify the modal age of the applicants.

c) By calculation or otherwise, identify the median age of the applicants.

ITEM 14

At a certain school, Eighty 5.5 students sat for their End of Term Ill Mathematics Examinatipns.
However, their performance in the previous End of Term || Mathematics Examinations wag no
satisfactory. The Headteacher warned that if their results did not show improvemeny in
comparison to Term I, he would call for a Parents-teachers” meeting to discuss the way fongard
before being promoted to 5.6. additionally, the Headteacher, promised to reward studgnts
whose pass mark was /5% and above. The performance statistics for End of Term || werg as
follows.

Average score 60.5

Minimum score 62.5

Below are the students' scores for the End of term (I

68, 64, 64, 75, 50, 53, 70, 67, 66, 63, 66, 72, 60, 59, 66, 62, 71, 55, 66, 61, 53, 58,55, 5 25
51, 66, 74, 76, 74, 64, 56, 75, 74, 59, 65, 76, 69, 58,57, 70, 69, 62, 58, 58, 60, 64, 51, 6 7
63, 75,51, 73,54, 62, 62,58, 76, 62, 72,67, 69, 72,66, 64, 65,51, 70,61, 52, 68, 50, 6

70, 52.

TASK:

a) Analyze the End of Term lll results using equal class widths of starting with a class of 5§ te
54. Based on your analysis, provide a recommendation to the headteacher on whethgr a
Parents-teachers’ meeting is necessary.

b) Based on graphical analysis, how many students qualify for the Headteachers reward 7§06
STUDENTS)
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ITEM 15

1. A-Z Photographers Limited specialize in printing and framing High - Quality photographsjThe
company produced 50 photo frames with a range of Heights (in inches). From the producgion
Manager’s records, the number of photo frames produced in a certain month were as follgws.

Height (inches)

Number of photo
frames

TASK:

a)Help the production manager to represent the above data on a suitable graph apd
estimate the popular height of the photo frames, correct to the nearest inch. (34 inches

b)Based on calculations, help the production manager to determine the standard deviafjon
of the heights of the photo frames produced in the manth. {9.2919 inches)

ITEM 16

In an experiment to demonstrate the effect of forces on a body, a teacher applied the follojving
farces on a solid metallic block; 5N and 13N forces acting vertically upwards, 11N force aqting
vertically downwards, 3N and 5N forces acting horizontally to the left and 14N force acfing
horizantally to the right.

The teacher asked the students to determine a single force resulting from the effect of tigese
six forces acting on the block.

In his further demonstration, he played a video that involved a monster truck at the centrg of
five (5) small cars, each connected to it using a strong cable. The cars pulled apart with fojices
of 30N, 60N, 100N, 7ON and 20N in the directions of 270°, 040°, 120°, 330°, and 2j5°
respectively. The teacher also asked the students to use the system of the above forcef to
determine a single force with which a monster truck will resultantly move and he directiof it'll
take.

TASK:
As a student of Mechanics, help students to accomplish the tasks in each of the cases aboge
(1ST CASE: 9.2195N, 49.40° & 2ND CASE: 26.6091N, 47.32%)
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ITEM 17

Amelia's heavy luggage which is at a point, O, is under the action of four forca3lNarid,2
3N acting in the directions given by the bearings 030" 270° 060" and 090° respectively. She wants
magnitude B3N but the other four forces couldn't achieve her aim.
TASK:

By writing each of the forces in a vector form, help Amelia achieve her aim by determiningjthe
magnitude and direction of the fifth force that can be applied on the luggage.

ITEM 18

In order to improve on the performance of Mathematics, the head of department laid dgwn
strategies, which included a test that was administered and the marks were distributed as s wn|
in the table below.

Marks

Cumulative
number of
learners

Other strategies included:

- A reward from administration to be given to the learner who scores not less than 85 majks -
Remedial lessons to be organized for those who score below average.

Those to get distinctions were limited to anly 16 learners.

The perfarmance is inconsistent if the measure of dispersion of all the marks away from fhe
average mark is more than 10 marks.

TASK:

a) Hel the Head of department to determine;
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i) The number of leaners who are to be rewarded ii) The number

of learners who are to attend remedial lessons iii) The minimum

mark of a distinction

b} Were the learners consistent in their performance?

ITEM 19

MTN Uganda has been tracking its mohile money subscribers over the past 5 years. The nunfber
of active users has been growing exponentially. The company started with 850,000 active usgrs
in 2020 and has experienced a constant annual growth rate. You are a data analyst at MTN
Uganda tasked with analyzing this growth to help the company plan for future infrastructurs
needs. In 2023, the number of active users was recorded as 1,309,500.

Tasks:

a) Utilizing the knowledge of logarithms, determine the annual growth rate of MTN moljle
maoney subscribers. Express your answer as a percentage to 1 decimal place.

b) Predict the number of active subscribers MTN Uganda will have in 2025.

c) How many years would it take for the number of subscribers to reach 5 million users:

d) how can exponential growth models can be used by telecommunications companies fir
planning resource allocation.

ITEM 20

Kiira Motors Corporation, Uganda's vehicle manufacturer, is designing components for theirfnew
electric vehicle model. The engineers need to calculate exact dimensions for specific comporfents
to ensure proper fitment.

You are an engineering intern at Kiira Motors working on the battery bracket design. The chi
engineer has given you measurements for a triangular mounting bracket that involves surd
The diagonal support brace of the bracket needs to be&éctly cm long. Two sides of the
triangular bracket &%+ 3V2)  cmdRd 2¥2)  cmlong.

Tasks:
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a) Express the length the bracket diagonal supportin the simpiiﬁwffurm
wherea andb are integers anklis not divisible by a perfect square.
b} Establish the exact length of material needed for both sides combined.

c) If the perimeter of the entire triangular bracket must be exactly 25 ¢cm, calculat
the length of the third side.

ITEM 21

A farmer in Mbarara has 800 square meters of land for growing beans and maize. Based on fpcal
market prices, she makes a profit of UGX 5,000 per square meter of beans and UGX 3,000 pgr
square meter of maize. Due to crop rotation requirements, she must plant at least 200 squafe
meters of beans and at least 300 square meters of maize. The farmer has approached you h
needs help of how he can maximize her profits while meeting all the constraints.

Tasks:

a) Help the farmer to represent all the constraints as inequalities including the tofal
profit

b) Determine the maximum possible profit and the corresponding areas of land tg
be allocated for each crop.

c} If the profit per square meter for maize increases to UGX 4,000, how would thi
change your recommendation? Show your workings.

ITEM 22

The National Water and Sewerage Corporation (NWSC) is designing a water distribution systgm
for three neighboring communities in Kampala. Each community has different water

requirements and infrastructure constraints. A consultant engineer working on this project
wants to determine the optimal flow rates for each community.

The water distribution system is modeled by the following equations
X+ X + 7= 2400 (Total available water supply in liters per minute)
2X+Y + 37 = 3900 (Pressure balancing equation)

3x + & + 2= 5100 (Flow optimization equation)
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Where X, Y and Z represent the flow rate in liters per minute in communities A, B and C
respectively

The polynomial equatiBfX) = X*— 7x* + 14¥ — 8 models the operational efficiency of the
pumping systems

Tasks

a) Help the engineer to determine the optimal flow for each community

b) If the community A's water requirements increase by 200 liters per minute. What
adjustments should be made to other communities’ supply to maintain the system
balance?

c) Determine all the possible vatuehere the efficiency of the pumping system is
Zero

ITEM 23

A small-scale manufacturer in Jinja produces handcrafted furniture. Their workshop makes
tables and chairs from |ocally sourced wood. Each table requires 5 hours of labor and 8 squaye
meters of wood, while each chair requires 3 hours of labor and 2 square meters of wood. ThHe
workshop has 60 hours of labor and 72 square meters of wood available per week.

Tasks

a) Obtain all the constraints as inequalities that can help the production manager jo
determine the optimal production strategy.

b) The profit is UGX 70,000 per table and UGX 25,000 per chair. Model the total
weekly profit as a function of the number of table and the number of chairs

c) lllustrate the feasible region defined by the constraints and use if to find the
optimal strategy that maximizes the profit.

ITEM 24

The Entebbe Municipal Council is planning to develop a new neighborhood with roads,
residential areas, and a community center. The planning department uses a coordinate systq
where each unit represents 100 meters. An urban planner, needs to design the road netwo
and determine optimal locations for key facilitiesdRoaidnned to connect poidiz, 3)
andpB{8,15) and another rofidvill connect poing¥d, 5) andx{12,9).
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Tasks

a) Help the urban planner to determine
1} The length of the roatin kilometers.
i1} The gradient of the roddind the equation that models the path of the road.

b) Establish whether the two roads A and B intersect, and if so, at what point and
the angle between the two roads to the nearest degree.

c) If a community center needs to be located at a point that is equidistant from
points A, B, and C. Find the coordinates of this point

ITEM 25

The Uganda National Roads Authority (UNRA) is studying traffic patterns on the Kampala-Jirga
highway. They've developed a mathematical model to predict traffic density at different timgs of
the day.

The traffic density function (vehicles per kilometer) shtime after 6:00 AM is given by;

D{ﬂ =2|:|zI + 30t + 15
(E+1)E+3)

Tasks

As a traffic engineer, you need to analyze this model to optimize traffic flow and plan future
road expansions.

a) Representing the function as a sum of partial fractions.
b) By partial fraction decomposition determine the time of day when traffic densi
is at its minimum

ITEM 26

A renewable energy company is installing solar panels on buildings in Tororo district. To
maximize energy collection, they need to determine optimal installation angles based on th
building's orientation and the sun's position throughout the year. The company engineer negds
to know the ideal mounting angles for a solar project at a school. He finds out that the amognt
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of solar energy collected by the panels is modeled by the fa{EGBI0siA — 200 sind +
100 wherd is the energy collected in watt-hours per square metiisdhd angle of the
panels from the horizontal in radians and the shadow

lengthl of a vertical pole of heigiat time hours after noon is given by ktan [ +7)
12t 4

Tasks

a) If the school building has a roof with a pitch of 35° facing south. If the optimal
angle for solar panels is 15° relative to the roof surface, determine the absolute anglgpf
the panels from the horizontal.

b) Establish the value gthat maximizes energy collection.

c) At what time will the shadow be equal to the height of the pole?

ITEM 27

In a certain pharmaceutical company a certain product is produced by using a process functiyn
which depends on the thickness ,t, of the tablet produced in mfft)ghéis &£+ 1. Ata

certain instant whefft) = 0, tablets of thickness V and U were produced. However the

company started facing a problem of varying the thickness tablets produced due to mechangal
problems in the production machine. However the company has no money to import a bettjir
machine but after analysis, it has been observed that tablets produced differ from the prevpus
ones by 2mm.

Your father is an process engineer in this company and he is stuck on what to do and has
approached you.

Task

As a student of s5 mathematics use mathematical concepts to come up with anew process
function that can be used by your father to continue tablet production using the available
machine.

ITEM 28

In a certain chemical processing company prifidaifirmed by combining reactants A, B and

C according to the reaction equation beldgwh B +Cc - X, Where a, b, and c are different

ratios that vary with time. The company produces product X in shifts morning , evening and
nights shifts .The table below shows how different shifts and how they combined reactants 4| B
and C to produce x on Friday.
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Shift Ratios used Quantity of X produced in gnims

A

Morning 3

Evening

Night

Your Aunt is working with the company and would like to know the quantities of each reactapts
used previous friday and has approached you for assistance.

Task

As a student of mathematics use your mathematical knowledge to help your Aunt to know te
amount of A, B and C used on that Friday.

ITEM 29
Kiira Motors Corporation, Uganda's Vehicle Manufacturer is designing components for their |
new electric vehicle model. The engineers need to calculate the exact dimensions for spegific |
components to ensure proper fitting.

You're an Engineering intern at Kiira Motors working on the bracket design. The chief engigeer
has given you the measurements for a triangular mounting bracket that involve

surds. The diagonal support brace of the bracket needs to hﬁEﬂﬂﬂE’TWG sides of

the triangular bracket are: {S\EB:FI'I and (#242) em.
TASKS:

a) Express the length of the bracket diagonal support in the simpliffedfbeme
a andp are integers andlis not divisible by a perfect square.

b) Establish the exact length of the material for both sides combined.

c) If the perimeter of the entire triangular bracket must be exactly 25cm, calculgte
the length of the third side.
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ITEM 30

MTN Uganda has been tracking its Mobile Money subscribers over the past five (5) years. fhe
number of active users has been growing exponentally. The company started with 850,000 agtive
users in 2020 and has experienced a constant annual growth rate.

You're a data analyst at MTN Uganda tasked with analyzing this growth to help the compgny
plan for future infrastructure needs. In 2023, the number of active users was recorded| as
1,309,500.

TASK:

a) Determine the annual growth rate of MTN Mobile Money subscribers. Write ydqur
answer as a percentage correct to only two decimal places.

b} Predict the number of active users MTN Uganda will have in 2025.

c) How many years would it take for the number of subscribers to reach 5 milliog?
Correct your answer to the nearest year.

d) Howcan the exponential growth model be used by telecommunication companfes
for planning resource allocation?

ITEM 31

A biologist is studying the relationship between the population of two bacterial species Xjpnd
Y, in a controlled environment. The population of this bacteria, denoted as x and y followgjthe
logarithmic relationships

1. The growth rate equation for species X

log{6— X} =log X
2. The interaction equation between species X anddX legogo¥ =
logoZ5and logX + logeY =1

The biologist wants to determine the population values x and y that satisfy these equatipns
TASK:

Help the biologist to get the value of x and y by forming simultaneous equations
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ITEM 32
As a senior five student, your Mathematics teacher chose you that you'll present the conce of

completing squares to $.3 students on His behalf since He won't be around next week, thatjpay.
TASK:

a)  InEssay format, write down the steps followed when completing squares, exactly the way
yeu're to explain to 5.3 students.

b)  Generate one equation and solve it for the students to understand what you'll have taked
zboutin a) above.

ITEM 33:
Bajjo Events is selling tickets for "PALLASO LIVE IN CONCERT". The price, P per ticket (in thousand
shillings) and the number of tickets, x sold by Bajjo Events is modelled by the equation;

P=-0.122+100x+50

Bajjo wants to accumulate a lot of money that would sustain him before staging another confjert.
However, He doesn't know at what price He should sell his tickets to accomplish his plan.

TASK:

Help Bajjo to determine at what price He should sell His tickets. And how much will He genefate?
ITEM 34

Jasan is a casual laborer at Community Cattle Ranch in Lyantonde. A week before the commgnity

dips caitle into Plunge dip tank, he has to be closely observing the levels of acaricides infthe
plunge dip tanks.

The depth of the water in the plunge dip tank is modelled by the equation;
H =13 +3cos(T) - sin(T)for0 <1 < 24

Midday

TASK

where t is the time in hours measured since

Help Jason to determine the:

a) the time of day to switch off the tap and the depth level of acaricide at that time
b) Times when the depth of the water in the tank is 12 metres,

ITEM 35
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Racheal is a Nuclear reactor operator in Koeberg Nuclear plant. She always monitors the pregsure
levels in the reactor vessel and containment building of a plant, to ease her work, she mod Iledf

an equation that relates the pressure,P with time t given as,

P =20+ 5.:.:-:[%1 N Izsﬁt{%}fﬂrﬂ <t <12

measured from Mid night.

where t is the time taken in hours

The reactor vessel is always turned on at midnight such that it generates sufficient pressure fhat
would be used for the rest of the day in the containment building. However, she has to alvays
power off the reactor vessel just before it bursts due to much pressure generated.

TASK:

a) Help Racheal to find the time when she's supposed to be switching off the Reactor Vessel dgily.
And at what pressure will it always be?

b)At what time(s) of the day will the pressure be 15 Units of pressure?

ITEM 36
Mosh passes through Kampala as he goes to Kalagala for work every day.

At time, t hours past 7:00AM, the distarlempof Mosh from Kampala to Kalagala is expressed

- i 2L
agX = dsint — Hcos [zJ"' 1_

"
It's well known that; one (1) degresas;  radians.

TASK:
Help Mosh determine the time when He's;

a. In Kampala
b. Two (02) km after Kampala
c. 4km behind Kampala distance

ITEM 37
Upon his arrival at work in Quatar, Bbosa plans to save for 60 months in order to raise engugh
funds to purchase a small house back in Uganda worth UGX 56M.

He wishes to start by saving $300 in Jan, 2026 and each two successive weeks thereafter, to fave
extra;

Plan A: 515
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Plan B: $25, compared to the previous two weeks.

Given that his annual work salary will be $25,000, and he's to work in Quatar for only 60 mghths
starting from 1st Jan, 2025, and his expected expenditure is as follows:

Item Status Cost
Food Monthly 570
Water Monthly S40
Mohile token Monthly 535
Rent Monthly 5130
Return Air ticket one time 5900

ra B
1I..l

Task:
Help Bbosa to determine;

a. How much he'll have saved by the end of August, 2027 using;
i. PlanA
ii. PlanB
b) How much will be his expenditure throughout his stay in Quatar.
c] The best saving plan to go for. And why?

Assume: 15=UGX. 3500

ITEM 38

Wedding halls in Mbarara town are designed in such a way that the ground floor accommodgates
90 seats, first floor accommodates 115 seats, second floor accommodates 140 seats and so gn. A
groom invited 4050 people to his wedding. The chairperson of the party has three potential palls
to hire as follows;

v A9 - storey hall.
v" A 10 - storey hall.
v A 13- storey hall.

As per the wedding chairperson's plan, two people are to occupy one seat during the functign.
Task:
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Help the chairperson to determine;

a) The storey hall to go for if the hall chosen has to be fully occupied.
b) Number of seats in the;
1. Fifth floor
il. Seventh floor
1ii. Ninth floor
c) How many more seats will be required if every two invited attendees come with their
one uninvited friend.

ITEM 39
On 1st birthday, Trebo was given UGX. 50,000 as a present by his godmother Maria. For efery
hirthday ever since, Cleo gave Trebo UGX. 16,000 more than how much he gave him orghis

previous birthday.
TASK:

Help Trebo and his Mom to determine;

a. how much his son will receive from his godmother on his;
1. Oth
Ii. 12th
lii. 23rd iv. 17th birthday
b. what his birthday will be if Trebo receives UGX.7.448M from godmother.
ITEM 40
A new Gym opened, and during its first trading month, 26 people joined its membership.
A business forecast for the Gym membership is drafted for the next twelve months.
TASK:

Help the group chairperson to predict the number of people that will;

a) join in the twelfth month,
b)have joined during the first twelve months, if extra 15 members join Gym's memberghip
every month.

The business plan foresees that in order for the business to succeed in long term, it needs a jotal
membership of 1500 during its first twelve months.
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Help Isiah’s parents to predict how much they'll in the program on Isiah's; a} 19th,

b) 12th,
c} 239
d) ogh,
e] 25"birthday

ITEM 44
Shivan is a fresh graduate from university. In a search for job, she ran into two job adverts wljose
jobs had the following information;

Job A

- Starting monthly salary: UGX. 850,000
- Effective working year: 1st Jan, 2025
-Salary increase annually; 6%

Job B

- Starting Annual salary: UGX. 9,000,000
- Effective working year: 1st Jan, 2025
-salary increase annually: 7%

Her plan is to be with atleast UGX. 57,000,000 in her bank account by the end of 2030 sincgishe
will be saving all the money from the job she'll take.

TASK
Help Shivan to

a) predict the amount of money she’s like to have earned by the end of; i. 2027,
ii. 2032, in each of the above jobs if taken.
b) choose the job she should apply for. And why?

ITEM 45

Joseph drops a ball from a point 100 metres above the ground. The ball rebounds to 80% of gach
of the heights its falling from.
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¢} What extra number of members should join monthly to have the target accomplished?

ITEM 41:
At Fort Lugard Museum, one of its buildings has a sloping shape with the roof tiles arranged ngatly
in horizontal rows.

There are 28 roof tiles in the top row and each row below the top row has an extra 4 tiles ghan
the row above it. The bottom row has 184 tiles.

TASK:
Help the Architectural tourist to know the number of tiles on the;

a) 13th row from the top
b) 16th row from the bottom
c] Sth row from the top

d) 21st row from the bottom
e)] On the roof of the building.

ITEM 42

Mr. Jk shared his Maths online resource to His three unique WhatsApp contacts at 1PM. Aftgr an
hour, each of the three WhatsApp contacts shared the same resource to other three unifjue
contacts. Then at 3PM, each of the contacts shared it with three other unique contacts, anj so
on.

TASK:
Help Mr. Jk to determine how many contacts received the resource by;

a) 06PM
b) 11PM
c) 08PM
d) 03PM

ITEM 43

Isiah’s parents want to invest in a University fund for Him. On his 1st birthday, they would |ife to
invest UGX. 200,000 and the Fund program promises them a 9% growth on it every year. Panents
will invest the same amount every year through his 25th birthday.

TASK:
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Task
As a Mathematician, help Joseph to predict;

a) how high his ball will rebound in the;

1) 5th rebound

u) 7threbound

m) 17th rebound

1v) 31st rebound

b) The total distance travelled by the ball in
i 20

ii. 4

iii. 5,

iv.  0b, rebounds vertically

ITEM 46

In a chemistry experiment, a teacher prepares a solution whose concentration is modelled
bx+4

as (x*=4)ix+2) where x is the number of test tubes used. To determine how each compongnt
affects the concentration, the fraction must be broken down as separate fractions.

Task
Simplify the task for the chemistry teacher
ITEM 47
_ @uira-iy? o 2
An alternating current (A.C) circuit has an impe%ié‘nce 1-5i and a carsent
Engineers are required to obtain the voltage V across the circuit using Ohm/ € lawd the

magnitude of this voltage. The current size supplied has to be increased if the voltage size igless
than 10.

Task

Finish the task, and find out whether the current supplied should be increased.

ITEM 48
A community council is organizing a function at the ssaza playground. The playground has

dimensions (12 +Jmetres by & V1% metres. They are planning to use tents which they are
hire from a private organization. Each tent occupies an by of and the company chagges
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*shs 15,000 per tent per day. However, the council is not sure about how many tents are th be
used and the total expenditure on the tents.

Task
Help the community council to determine the

(a) Total area of the playground to be used (b)
Number of tents needed for the function (c) Total
expenditure on the tents to be used.

ITEM 49

Your brother is planning to construct a children’s playground from his triangular piece of Ignd.
The two sides of the land are 100 metres and 150 metres long, and the angle they include ig60®.
He is to use a wire mesh to design the playground but he does not know the actual length of the
wire mesh needed.

Task

Help your brother know the actual length of the wire mesh needed, by clearly applying Wour
trigonometrical knowledge.

ITEM 50

You have participated in an annual math contest in which all schools within your district have to
take part by sending a single representative per school. In the group stages, each particigiant
randomly chooses three questions to answer from the box, selecting a gquestion after the ofher.
Qualified candidates move to the semi-finals, and at this stage, all competitors answer two sigilar
questions. The best two qualify for the final round which declares the winner of the contest

Task

(a)Suppose you qualified for the semi-finals, through picking and answering the questi§ns
below

GivencosZA—-cos2B=—pandsin2A-sin2B=gq.

1 03 a2
i) Prove thasedA + B) = 9 e
bi-el  gin[B-C)

ii}  Prove thatin any triangle ~ sia(8+c)
i) Show thalnG +6) — tan (5-0)=2t1an26

. Write your responses.

b) You were given the two guestions below at the semi finals
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*shs 15,000* per tent per day. However, the council is not sure about how many tents are tp be
used and the total expenditure on the tents.

Task
Help the community council to determine the

(a) Total area of the playground to be used (b)
Number of tents needed for the function (c) Total
expenditure on the tents to be used.

ITEM 49

Your brother is planning to construct a children’s playground from his triangular piece of Ignd.
The twao sides of the land are 100 metres and 150 metres long, and the angle they include ig60®.
He is to use a wire mesh to design the playground but he does not know the actual length of the
wire mesh needed.

Task

Help your brother know the actual length of the wire mesh needed, by clearly applying Wour
trigonometrical knowledge.

ITEM 50
¥You have participated in an annual math contest in which all schools within your district have to
take part by sending a single representative per school. In the group stages, each particigant

Qualified candidates move to the semi-finals, and at this stage, all competitors answer two signilar
questions. The best two qualify for the final round which declares the winner of the contest

Task

(a)Suppose you qualified for the semi-finals, through picking and answering the questigins
below

GivencosZA—-cos2B=-pandsin2Ad-sin2B=q.

12 Z
i) Prove thasedA+B) =4 g
b - sin[B-[)

ii}  Provethatin any triangle  sin(B+C)
i) Show thal¥G + )~ tan (5-0)=2t1an26

. Write your responses.

b) You were given the two guestions below at the semi finals
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“The equatioBaZ — 7x— 1 =0 has rootsc andg. Find the values af - 8) and

(cr4+ g4). Hence form a quadratic equation whose roots ag@i{andat+ g

Suppose you still qualified for the finals, write your responses.

¢) You emerged the winner of the competitions after correctly responding to the question bdjow.

Write your responses.
2 2+ _ 1 _3an?

Prove the idendfy® * e S

ITEM 51

In a school hall, chairs are arranged in rows. The first row has 10 chairs, the second row hag(12,

the third has 14 and so on. The class teacher needs to know the number of chairs in the 50th jjow,

and the total number of chairs in the 50 rows but it may be tedious to physically count therfand

has assigned this duty to you.

Task

Using mathematical evidence, help the class teacher out of the challenge.

ITEM 52
Alice, a farmer in Mbale district is planning to plant sorghum in parallel lines. The first prop sed
line is to pass through the earth coordinates (10, 50) and (30, 10), while the second line is to ass.f
through the earth coordinates (15, 60) and (25, 40}. However, she is not sure whether these|ines
are actually parallel to each other. To ensure access to sunlight a reasonable distance between
these lines is needed. The minimum distance needed between them is 100cm, but Alice doef not
know if the given coordinates do not meet this requirement. Task

Help Alice find

a) The equations of the first and second lines. Convince Alice that these lines are surly
parallel to each other.

b) Whether Alice should increase the distance between these lines.

ITEM 63

A textile manufacturing company has just bought a new technological system that prod{ces
curtains. The system was set to produce only the number of curtains (repeated) in the firstjand |
second run in a single command to ensure uniform production. The system operator comma edé

the ma-:h'tni.z' to produce blue and black curtains and the system displayed an operation in forfjn of
-x+1 _

an equation=-1 ~  where x represents the number of blue curtains and k represents §he
number of black curtains. The system operator wants to know the number of blue and Hack |
curtains that would be produced following the command.
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Task

Help the system operator know how many blue and black curtains that are most likely tq| be
produced by the command.

ITEM 64
Miriam accidentally left the tap not properly closed at 8:00am. She has found out that wateflhas|
been leaking since then. It is known that if the tap starts leaking, loses 1 litre, 1.5 litres and 2 jjtres
of water in the first, second and third minutes respectively and so on. She wants to know the gotal
volume of water lost by 11:.00am when she realizes this. However, she does not have ghe
mathematical knowledge to finish this task quickly.

Task

Help Miriam to know the total volume of water lost by the tap.

ITEM 65
The area of Kigezi is infested with tsetse flies and the government is planning to send drongs to
take aerial photographs in the area, since it is not safe to use vehicles. The drones take dear |
photographs if the argument of the flight path remains within 0° and 160° inclusive.
Two drones are sent and take different flight paths represented by the expressions:

Drone 1Z1=4 +4i

Drone 222= -3 +3\3i

The control panel wants to know the modulus and argument of each path for the drones, arjd to
ensure whether drones will take clear photographs.

Task

Help the panel members complete the task.

ITEM 66

In a school hall, chairs are arranged in rows. The first row has 10 chairs, the second row hag/12,
the third has 14 and so on. The class teacher needs to know the number of chaifsrimghe 50

and the total number of chairs in the 50 rows but it may be tedious to physically count themfand
has assigned this duty to you.

Task

Using mathematical evidence, help the class teacher out of the challenge.
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ITEM 67
There has been a terrorism threat in DRC in the recent months. To curb this problem, the Urjjted

stales government has dep'oyed two teams of soldiers; the Infantry and the Air force. The Inf§ntry

has been divided into two groups. One group is situated at an earth coordinate gifen
simultaneously aboglog x + 2 log ¥ = 4, logdx + y) = 1. The second group is situated at
coordinates given bggs4a? =low(3 - 22) andlog{6 - y) =log y.
At exactly 8:00PM, the Airforce noticed the terrorists are at a distanc
_7 [M]k , , , .
8.5 ilometers away from the main town, Goma. The Airforce is planning
attack them if they confirm terrorists are more than Skm away from the main town but havd not

yet confirmed.
Task

a) Calculate the coordinates for the location of each of the groups.
b)  How far are the two groups apart?

c) Based on calculations, show whether or not it is safe for the Airforce to attack the
terrorists given the stated conditions.

ITEM 68

Moses has a rectangular cardboard of dimensionstidm by (2 — 3)cm. This cardboard has
an area of 1200cm2. He wants to design a circular photo frame out of it. This frame is aimdl to
pass through the poingd, 10) 5(30,-20) and’{30,40) labelled on the cardboard. He has been

advised to reduce the radius of the photo frame if its radius is greater than 30cm. Howevef] he
has no mathematical knowledge to enable him make the decision.

Task
Help Moses to find the

(a) Dimensions of the rectangular cardboard.,

(b)Equation of the circular photo frame. Advise Moses on whether he should reduce the raliius
of the photo frame or not.

ITEM 69

Kwaga'a sells photographs at art fairs with small, medium and large sizes. She sells 3 more gmall
Photos than twice the difference between large from medium photos. It is also noted that vhen
she sells 2 times small photos and 3 times medium photos, their sum is equal to 11 minudithe

PR R sl
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number of large photos. She knows that small photos cost $10, medium $30and k Ld e
wants to determine how many of each size to sell to cover her booth rental cost of Hxuw.
Z {x+1)
Additionally, she monitors her stock by the eqﬂatiﬂﬁzﬂi , then considers the discrimingnt

of a suitable quadratic equation to determine the range of possible values of y which wouldjgive
real stock value of x.

Task
Help Kwagala determine;

a) How many of each size he should sell to cover her booth rental cost.
b) The range of possible values of y which would give real stock value of x.

ITEM 70

Mutebi a boda-boda rider in Kampala wants to buy land that is expected to be worth shs2 mflion
at the end of the year 2025. He has decided to start saving shs2,000 on day 1, increasingjthe
amount by shs 500 every day. However, he is not sure whether he will be ready to buy thisjand
by the end of 160 days. He wants to tighten his spending on food by this time, he will not begable
to fulfil his goal.

Task
Help Mutebi find
a) Whether his savings will be ready by the stated time.

b) Number of days needed to raise shs 12 million.

ITEM 71

A treasure map uses a coordinate grid to help adventures |locate hidden treasures in Kassanda
district. The grid is labelled with coordinates (x, y) where each point represents a specific locaion.
Two equations are used for safety of the treasures but the travelers have no knowledge of phow
to identify the coordinates. These equations'dre®'! = 3468 and»=5"-764

Task

Help them to identify the lacation.

ITEM 72
Your class teacher loses her phone after being stolen by thugs while coming to school. He degides
to go to police so that the phone can be tracked using GPS coordinates. The phone's locatigh at
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different times is recorded and the police are trying to find its movement pattern. The tragking
device uses alogical operation given simultaneouthy 8525 and 23— ¥'2= 23. When they

got so close to the phone, they could not tell the coordinates to locate the phone with ease iThe
coordinates are in meters and one point gives the position of those with the tracking devicel the
other point gives the position of those with the phone.

Task
(a)Help them find the coordinates.

(b)How far is the phone from the police tracking it?

ITEM 73
A robot arm moves such that the positions of its ends are described by
x=7+\3 cosh andy =5 + 7 sin8 whereg is the rotational angle. The robot operator needs

to determine the largest reflex angle of rotation of the robot arm if it is keeevgnethat
Task

(a)Show thatt9+¢ +3)2 =686x+30y-2329

(b)Help the robot operator get the required rotational angle.

ITEM 74

A pharmaceutical company produces tablets for treating a contagious disease. The comgany
510 83 C0o5 X-3In 6% C05 3%

tracks expenses using the funct—foﬁ t0s 2x 008 x-5ln 31 510 42 . It also tracks profits using thg
functiorP =tan2x They are adopting a better production technology when the expenses(E) afe
equal to the company profits(P).

Task

Basing on mathematical evidence, find out whether the company should adopt the rew
production technology.

ITEM 75

The number of items (y) produced by a company are modelled by the gouBtdn2 x—

5 cos2xwhere X represents number of production inputs needed for the company to maxingize
production.

Task

Help the company manager find out the smallest number of inputs{x) needed for the compangy to
maximize production.
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ITEM 76

A technology company is designing a satellite communication tower. The strength of the sighal 5

=F
received at a distance d from the tow is giu‘gn'hi,r . where P is the signal power emitteq

the tower. Due to environmental regulations, the company is required t o reduce power ugg

aver time. They decided to reduce the signal power P exponentially over timefech that
10002

To the tower a dish of curvature x meters has to be designed and installed and the costjof
designing the dishds= 2 - 12x+32 To optimize the cost, engineers seek the values of x for
which the cos t equals 21 dollars.

Task

a) Calculate the signal strength S at a fixed distanced 5 meters after 3 years.

b) Determine the time, t correct to 2 decimal places when the signal strength will be 1
at the same fixed distance in (a).

c) Solve for the possible values of x to determine the curvature of dishes designed. Whch

dish should be selected and why.

ITEM 77

Few months ago, your sister gave birth to a baby boy. As a result, the family Vs expenditure
on increasing for the first three days.

Day 1: The family spent shs 11000 to buy a kg of sugar, 4 jerry cans of water and 2 packets of $pap.
Day 2: The family spent shs 13500 to buy a kg of sugar, & jerry cans of water and 3 packets of gpap.
Day 3: The family spent shs [2000 to buy a kg of sugar, & jerry cans of water and 2 packets of $pap.

Currently their son is months old and his age satisfies the elpgtor 4 logsy = 4, The
husband is twice as old as the wife and the sum of their ages is 72.

Task

Determine the:

a) Unit price for each of the items that were bought.
b) Age of the son.
c]) Age of the wife and the husband.
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ITEM 78

Charles one of the poultry farmers in Mpondwe has been rearing local birds over years. He jas a
1

gate of which if a person wants to enter his poultry farm should first @egrate by first
using the knowledge of partial fractions before he/fshe is allowed to enter
his farm.

At one of his poultry houses, there is a ladder leaning against a vertical wall. The ladder i§ 10
meters long and makes an angle with the horizontal ground, angle 16 with the vertical walljThe
foot of the ladder is & meters from the base of the wall. He needs to the height of the walljthe
angle the makes with the horizontal. He is also not sure wheiherce#y? = 1 holds on this

kind of set up.

Task

a) As a S5 student of Mid Valley solve the problem so as you ca n be allowed to the enfler
Charles' poultry farm.

b) Help Charles to determine the angle the ladder makes with the horizontal.
c) Verify whether the relatiorf fir co$ 8 =1 holds or not.

ITEM 79

Your friend practices agriculture on piece of land with areawef BB@%and is of dimensions

3 x 571 by9 x 521 He al so has a wire of length 1 00m that he intends to cut into two p artj.
He is to use each of the parts to fence two square water reservoirs at different points in his gayden
respectively. The total area of two water reservoirsms. 385 needs to know the actual
dimensions of the land and length of the wires he will use to fence each of the water reservijirs.

Task

Help your friend to determine;

a) Actual dimensions of his land he uses for agriculture.
b) Length of the wires he will use to fence each of his water reservoirs.

ITEM 80
Akello is preparing for the new school term and plans to visit a bookshop to buy:

3 books, 6 pens and 1 mathematical set
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She has saved up 10,000 shillings for this shopping trip.

Before going, she consulted three of her friends who had recently bought school materials §rom
the same bookshop. They shared their purchase details as follows:

+ Joan bought 1 book, 1 pen, and 1 set and paid 5,500 shillings.

+  Mary bought 3 books, 2 pens, and 2 sets and paid 13,000 shillings.

- Tom bought 5 books, 4 pens, and 2 sets and paid 18,000 shillings.
Akello wants to go to the same bookshop but isn’t sure if her 10,000 shillings will be enoug
Task:

Conclude whether her budget of is enough for the 3 books, 6 pens, and 1 set

ITEM 81
In a research project conducted by the National Agricultural Research Institute, scientistsfjare |
studying whether there’s a relationship between soil fertility scores and crop yield on various jarm
plots.

Soil fertility is measured on a scale of 0 to 100, and crop yield is measured in kilograms pper |
hectare. A total of 12 sample plots were tested. The team believes that higher soil fertility stjpuld
result in higher yields, but wants statistical proof. They will take a conclusion if the correlatign of
the results is moderate or above.

Unfortunately, 2 of the plots had incomplete data due to equipment mdlfunction:
Plot 4 is missing a crop yield readingfand  Plot 9 is missing a soil fertility score.

Plot no. 1 2 3 4 5 3 o 0 11 12
Soilfernlity | 75| o0 83 90 5 b8 B8 62 |80 |66
Crop yield 78| 58| 092 54 4 2 90 ] £0 |85 |68

TASK.

Help the scientist
(a)find the missing values for sample from plot 4 and 9

(b)Can the institute reasonably conclude that higher soil fertility leads to higher yield?
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ITEM 83

In the village of Harmony Hill, community leaders are preparing for a major cultural festivgll by
forming a youth choir. A total of 5 boys and 7 girls have expressed interest in joining. Howgver,
due to space and budget constraints, the choir can only include 6 members.

To promote fair gender representation, the organizers are considering two possible seledyio
options:

(a)A choir made up of exactly 3 boys and 3 girls, or (b)

choir with at least 4 girls (c) a choir with at most 2

boys.The problem is they are unsure how many

different ways each option can be formed. To make the

selection process easier and more organized, they have

decided to go with the option that has the fewest

possible combinations, in order to avoid confusion and

potential conflict.

Task:
Help the organizers by:

+ Calculating the number of possible ways, the choir can be formed under each optign.
+ Determining which option should be selected based on the least number @f
combinations.

ITEM 84,
At the start of the school term, a Physical Education (P.E) teacher decided to record the welghts

common weight among the students. Additionally, if the common weight is above 51kgs jthe
teacher needs to find out how many students are above this common weight so that they cah be
put on morning jogging aimed at maintaining healthy body mass.

The weights (in kilograms) were grouped as follows:

Age 30-39( 40-49| 50-59
No. of patients 3 12 15
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Task:
help the teacher:

(a) find out if they need to introduce eggs on breakfast menu.
(b) if they need to put some students on morning jogging, if yes how many?

ITEM 85.
A local community in a rural area has a large water storage tank that supplies water to houseljolds
through two distribution pipes. The rate at which water flows out of the tank through these §ipes
depends on how full the tank is. After conducting measurements, the engineers model the jate
of water flow, R{x), with respect to time usi;g a gaﬁﬂnal function:
x+

R = G+ 3)x=3)1
Where R(x) is the rate of water flow (in litres per minute) and x is the number of hours aftefithe
start of the day. |
The engineers must first decompose it into partial fractions before they determine the volunge of
the tank.
TASK
By expressing the function as partial fractions, help the engineers to:
Simplify the integration process by expressing it into partial fraction.

ITEM 86
Mr. Mukasa and family organized a field tour to western Uganda, they hired a caravan for theflong
journey, they towed a caravan of massid60 the car of mass 820 by means of coupling
(light rigid tow bar).

On a straight level road, the car exerted a driving force pfald¥{ the resistances to the
forward motion of the car and caravan way 408 60 respectively.

At some point Mr. Mukasa encountered a hill while travellingjdtrdficlined at

S
51N e i ' - .
[mun] and plans to overcome it in 2minutes when the driving force and resistandgs
remain constant.

Task

Help Mr. Mukasa to determine his acceleration on the level road and distance covered onfthe
inclined road(hill).
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ITEM 87
ABC pharmacy has just opened a branch in Mitooma Town.

It wants to transport syrups in cubical containers packed in a large box.

The designing team has a rectangular material of dimef@ions; 50cm Equal sides ok
cmtare to be removed from each corner and the edges turned up to make a box gf volume,
cne,

They need your help since they want to transport as many syrups in a so formed box as posgble.
TASK:
a) Show thaty' =41%-2602+4000x

b) What should be the valuesf their plan is to be fulfilled?

¢} What will be the capacity of the box so formed? It's known that they want to transpprt
2,250 syrup cubical containers.

d) Of what dimensions should each cubical container be?

ITEM 88

Mukwano company has planned to design premium Hemispherical plates of aadius,
volume).

A worker in production team has magié ®rror in the volume of each plate manufactured for

a full week.

Each day, the company produces 160 plates, and for each plate errored, it costs a company [§GX.

16,000 of the error made in the surface area of the same plate, to modify it.
The team has approached you for help.

TASK:
Help the designing team to;

e) Know the percentage error made in the surface area of each plate.

f) Know how much the company must incur to modify the errored plates.
ITEM 89
During class discussion, Muteesi has been tasked to approximate thesiaiB82°F,

v sl
using small changes. She has been given a hinﬁh%?; vk by the teacher. She,
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however, needs your help to finish the task.

TASK:
Help Muteesi to;

a) Generate a small change in the outputagf. 2°

b) determine the value &y30. 2°. Hence, show thatin30.2 = :f}n{ m+3003)

1

ITEM 90
The profit madeg; (in ten thousands of UGX) witm hundreds of kg) sales by a local retail
shop in a day in Mukono town is givery byrnx—x2 —8 wheremis a constant.
On a random day, it makes a maximum profit of; UGX. 170,000.
TASK:
1} Find the value offt
1} What are total sales of the shop if it's to realize maximum profits?

k) How many kilograms are sold for a shop to break even?
Write your answers to the nearest kg.

ITEM 951
A fixed point, O lies on a straight road along which a car races.

A racing car moves on the road such that at a time, tha s fter passing through O, the
velocity of the caf,kmhr!is modelled as;
pel 1 2
p(t) = zu{ta at? + 15t
The driver starts racing at 08:00AM TASK:
Help the car driver to;

a) Determine the times of the day when He’s at instantaneous rest
b) Find the magnitude of acceleration wiehhr

c) Obtain the maximum speed he can race in the inbesdat 3. And at what time of
the day is it always?

ITEM 92
ABC pharmacy has just opened a branch in Mitooma Town.
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It wants to transport syrups in cubical containers packed in a large box. The designing team fas
a rectangular material of dimensiBfie;mx 50cm Equal sides ok cmare to be removed

from each corner and the edges turned up to make a box of Valmthd hey need your

help since they want to transport as many syrups in a soformed box as possible.

TASK:
a) Show thaty¥ =4 -2602+4000x

b) What should be the valuexff their plan is to be fulfilled?
c) What will be the capacity of the box so formed?

It's known that they want to transp@30 syrup cubical containers.

d) Of what dimensions should each cubical container be?

ITEM 93
Mukwano company has planned to design premium Hemispherical platesaimadius,
volume). A worker in production team has maié &rror in the volume of each plate
manufactured for a full week. Each day, the company produces 160 plates, and for each plage
errored, it costs a company UGX. 16,000 of the error made in the surface area of the same
plate, to modify it. The team has approached you for help.

TASK:

Help the designing team to;

e) Know the percentage error made in the surface area of each plate.
f) Know how much the company must incur to modify the errored plates.

ITEM 94

During class discussion, Muteesi has been tasked to approximate thesialG8288%using
small changes. She has been given a hintsira8® =1 by the teacher. She, however,
needs your help to finish the task.

TASK:
Help Muteesi to;

g) Generate a small change in the outpusinf30 20
h) determine the value gln302°. Hence, show that;
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5in302° = = (7 + 300V3)
1800

ITEM 93

The profit mads (in ten thousands of UGX) wi{in hundreds of kg) sales by a local retail
shop in a day in Mukono town is givembymx— 22— 8 wheremis a constant. On a
random day, it makes a maximum profit of; UGX. 170,000.
TASK:
i) Find the value oft
i) What are total sales of the shop if it's to realize maximum profits?
iii) How many kilograms are sold for a shop to break even? Write your answers to the
nearest kg.

ITEM 96

A fixed point, O lies on a straight road along which a car races.

A racing car moves on the road such that at a time, #Bdlyrsfter passing through O, the
velocity of the caV, kmhs1 is modelled as;

Vit) = {3~ BE+ 158

The driver starts racing at 08:00AM TASK:
Help the car driver to;

1) Determine the times of the day when He's at instantaneous rest
1} Find the magnitude of acceleration vikehhr

k) Obtain the maximum speed he can race in the infetdat3. And at what time of
the day is it always?

ITEM 97

The National Water and Sewerage Corporation (NW5C) is designing a water distribution sygem
for three neighboring communities in Mitooma district. Each community has different witer
requirements and infrastructure constraints. A consultant engineer working on this pragect
wants to determine the optimal flow rates for each community.
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The water distribution system is modelled by the following equations;

x+2y+z=2400(Total available water supply in litres per minute)
2x+y+3z=3900(Pressure balancing Equation)
3x+4y+22z=5100{Flow optimization Equation)

Where x, ¥ and z represent the flow rates in litres per minute in communities A, B and C. fhe
polynomial equatioP(x) = x3 - 728 + 14x— 8 models the operational efficiency of the
pumping systems to be used.

TASKS:
a)Help the Engineer to determine the optimal flow for each community.

b)If the community A's water requirements increase by 200 litres per minute, what
adjustments should be made to other communities to maintain the system balance?

c) Determine all the possible valuextiwhere the efficiency of the pumping system is zero

ITEM 98

The Entebbe Municipal Council is planning to develop a new neighborhood with rogds,
residential areas and community center. The planning department uses a coordinate sysgem
where each unit represents 100 metres. An urban planner needs to design road networkgnd
determine the optimal locations for key facilities. Road A is planned to connect points P(§.3)
and R(8,5) and another road B will connect points 5(4,5) and N(12,9) TASKS:

a) Help the planner to determine;
i.  Thelength of the road A in kilometers
ii. How steeproad A is and the linear equation that models the path of the road.

b) Establish whether the two roads A and B intersect, and if so, at what point, afa
the angle between the two roads? (Correct your angle to 1 decimal place)

c) If a community center needs to be located at a point that is equidistant from poijts
A, B and C, find the co-ordinates of this point.

ITEM 99

The Uganda National Roads Authority (UNRA) is studying traffic patterns on the Kampala}nja
highway. They've developed a mathematical model to predict traffic density at different tines
of the day.

COMPILED BY: TR. ASHRAF KASUMBA 0777872462/ 0752162001/ 0704750287 NEW EDITION ©203%

[40]




"

| o
A MUST HAVEREVEL MATHEMATICS ITEMS BANK BY TR. ASHRAF KASUMBA NEW EDITION

The traffic density function (Number of vehicles per kilometer) at time t hours after 6:00/8 is
given by:

2062 + 30t + 15
(L2 +1)(t+3)

D{t) =

TASKS:

As a traffic Engineer, you need to analyze this model to optimize traffic flow and plan for fufure
road extensions.

a) Represent the function as a sum of partial fractions.

b) By partial fraction decomposition, determine the time of the day when the traffic
intensity is at its minimum.

ITEM 100

A renewable Energy Company is installing solar panels on buildings in Budduda district} To
maximize energy collection, they need to determine optimal installation angles based onjthe
building's orientation and the sun's position through the year. The company engineer needs to
know the ideal mounting angles for solar project at school.

He finds out that the amount of solar energy collected by the panels is modelled by fhe
function;

E|0) =800sin8 200sin28 100where E is the energy collected in Watts-hours per square
metre and 8 is the angle of the panels from the horizontal in radians and the shadow lenggh L

13
of a vertical pole of height, h at time, t hours afternoon is gﬁi@rf‘tfﬂn(ﬁ *
T

+
TASKS:

a) If the school building has a roof with a pitch of 35° facing south, and the optinal
angle for solar panel is 15° relative to the roof surface, determine the absclute angly of
the panels from the horizontal.

b) Establish the maximum Energy that can be collected, and at what value of 87
c) At what time will the shadow be equal to the height of the pole?
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ITEM 101
A bus heading to Masaka passes through Mpigi town. At time, t hours, past noon, the distghce
of the bus from Mpigi to Masaka is modelled by the equat®int— 4 cost +2. It's

known that 1 degree’=rad.

TASK: Help:
a)The manager knows when the bus was in Mpigi. (Give your answer to 2 dps)
b)identify the time when the bus will be behind Mpigi by a distance of 5Kkm.
Ans (a) 0.25 hours, b) 0.8481 hours before noon)

ITEM 102
The chairperson of ward B who is suffering from blood pressure is given a sleeping pill. Thighas

caused an initial level of 4mg of a drug per litre of his blood. After hours, the number of mg per|
litre in the blood is N, whife 4{0. 76)%.

TASK:

a) Help the doctor to estimate the number of mg per litre after four (4) hours. (Correct ypur
answer to one (1) d.p)

b)The doctor also wants to know how long it'll take the amount of the drug per litre of bigod
to reduce to half its initial value?

c) If the mg per litre of blood increases to thrice the initial amount, the patient has to befput
on drip, advise the doctor, after how long can this happen?

Ans ( a) 1.3 mg per litre, b) After 2.5257 hours, c) After 4.0033 hours )

ITEM 103
John has applied for a job in a construction company and He has been selected among thoge to
sit for interviews. Among the areas to be considered, is how good one's knowledgey of
trigonometry is. John has tried the task below and failed.

Given thattand+ sin@=x andtan@- sinf=y, then; 42— 22 = 16xy
TASK:
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As a student who has done trigonometry, help John prepare for interview.

ITEM 104
Mr. Jookun is a farmer and his son has joined A' level this year offering Mathematics, Econ

work with correct solution will be given a punishment next day,

and the farmer's son is not good at all health-wise. Mr. Jookun is so much worried and jhas
contacted you to help his son solve the task below.
_ _ === log; 75
a)lflog x =nand logsx =mthen, prove that:m
Iﬂ&ﬂ-lﬂﬁlﬂﬂﬂ
b)Without using calculatars, find the valueef+log? —log49 give that

log2=0.30310

ITEM 105
The Director of EXODUS COLLEGE SCHOOL wants to procure school uniform for New studgnts
at the beginning of the Year but students' heights are still the issue. He has directed his Uni
Master to carry out an investigation to get the right picture about the student's height} 20
students whose average height is 160cm with standard deviation of 4cm and 30 girls w
average height is 155 cm with standard deviation of 3.5 cm were selected.

TASK:

As a student with knowledge of statistics, help the uniform master come up with the combned
mean and standard deviation for the whole group of 50 students so that the master can a
the Director on students’ heights before ardering for Uniforms of new students.

Ans (Combined mean=157 cm and Combined 5D=4.4441cm )

ITEM 106
The numbers of male and female candidates admitted at a certain university jn
a certain year to offer different courses A,B,C,D,E,F,G,H,| and ] were as follows:

Course| A B [ D E F G H | J
Male |66 | 54 | 60| 70| 62| 48 74 58 810 88
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Femalel 50 | 38| 54| 68 60 32 6 46 70 *19

Given the dean of students of this university has been asked to present the dta
showing the relationship of the male students {(x) and female(y) and commen

on the nature relationship of his report to the ministry of gender under Girl cRild
education empowerment.

a) Use a scatter diagram to help the dean of students show the relationshig.

b} Given that a new course that has been set up with a survey conduct
among the current students where only 40 males showed interest,
estimate using line of best fit to find the possible number of girls to
nearest whole number who would be interested

c) Determine the:
i) Spearman’s rank correlatioredficient
ii) Comment on the correlation obtained above

ITEM 107

In certain school beginning of term exams results for end of term were recordged
as shown in the table below by the class teacher showing the average of eac
student in all subjects and they were to be depended on to determine whethgr
the modal average mark is less than 50 they should have external facilitators §c
boost performance

Average marks| Number of students
Below 10 6

10 and under 2% 11

25 and under 35 17

35 and under 4% 28

45 and under 50 20

50 and under 6% 15
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65 and under 80 3

Task;
a) Determine whether the school should have external help to boast

learners’ performance using an histogram
b) Estimate the Average mark
c) Standard Deviation

ITEM 108
In a certain calendar printing factory, the length of each calendar made has

been organized into a cumulative frequency distribution as shown below

Length {cm) <20 | <30 <35 <40 <50 <60
Cumulative 4 20 32 42 48 50
frequency

From market research team, it has been duly determined that the commonggt
calendar length sold is the one with a median length. And the production tedm
will produce more of these.

Task:
Using a cumulative frequency curve help the production team determine the

a) median length they have to produce for the next output units.
b) 80" Percentile length
¢} Interquatile range

ITEM 109

A teacher at Exodus College School wants to investigate if there's a relationship between
the average number of hours students spend studying per week and their score on a rece
math test. Data for 7 students is collected:

Study Hours/WeeKTest
{x) Score (y)
5 b5
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65 and under 80 3

Task;
a) Determine whether the school should have external help to boast
learners’ performance using an histogram
b) Estimate the Average mark
c) Standard Deviation

ITEM 108
In a certain calendar printing factory, the length of each calendar made has
been organized into a cumulative frequency distribution as shown below

Length {cm) <20 | <30 <35 <40 <50 <60
Cumulative 4 20 32 42 48 50
frequency

From market research team, it has been duly determined that the commoneggt
calendar length sold is the one with a median length. And the production tedm
will produce more of these.

Task:
Using a cumulative frequency curve help the production team determine the
a) median length they have to produce for the next output units.
b) 80" Percentile length
¢} Interquatile range

ITEM 109

A teacher at Exodus College School wants to investigate if there's a relationship between
the average number of hours students spend studying per week and their score on a rece
math test. Data for 7 students is collected:

Study Hours/WeelTest
{x) Score [y}
5 65

COMPILED BY: TR. ASHRAF KASUMBA 0777872462/ 0752162001/ 0704750287 NEW EDITION ©2026

[45]




"ri f WS

A MUST HAVEBEVEL MATHEMATICS ITEMS BANK BY TR. ASHRAF KASUMBA NEW EDITION = -

‘ r "
3 75 L Jd
2 50
10 85
4 60
12 30
b 72

Tasks:
a) Help the teacher to represent this data on a scatter diagram.
b) Visually, draw a line of best fit through the points on your scatter diagram.
¢) Estimate the number of weeks for a student who scored 55
d) Calculate the rank correlation coefficient

ITEM 110

A treasure map uses a coordinate grid to help adventures locate hidden treasyres
in Mubende District. The grid is labelled with coordinates (x,y), where each pqjint
represents a specific location. Two equations are used for safety of the treasres
but the travellers have no knowledge of how to identify the coordinates. §he
equations are;

5¥*247Y*1=3468 and?’ ¥ -76
Task
Help them identify the location
ITEM 111

A health food company is creating a new herbal drink that requires an exjjct
measurement of a rare extract. The amount of extract needed for one-bottle]is

. {,{Jﬁ-zf —_{«34»2}1}

ByS milliliters To ensure precision in production, the machine
can only handle rational numbers. The company wants to produce 50 bottles.
Task

Help the company to find the total amount of extract needed.
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ITEM 112

A cinema sells snacks in Combo deals;

Combeo A includes 1 tin of popcorn, 1 drink and 1 chocolate bar all at a total cog of
UGX.26,250.

Combo B includes 2 tins of popcorn, 1 drink and 2 chocolate bars all at a
total cost of UGX.43,750.

ZCombo C includes 1tin of popcorn and 2 drinks all at a total cost of UGX.28,0p0.
Your friend wants to buy 3 tins of popcorn, 2 drinks and 1 chocolate bar for both of
you but not sure of how much to pay for all of them.

Task
Use your knowledge of mathematics to save your friend from being cheated.
ITEM 113

During your first term holiday in senior five you decide to visit your uncle in ghe
village having taken long not seeing him. He wishes to plant trees around his pldt of
land whose length is 2 metres longer than its width. The total area of the plot i35
square metres according to the land tittle .He plans to use a spacing of 1m frpm
each tree that but doesn’t know how much money he will spend aon buying the tjees

Hint; Each tree costs UGx 2,500
Task

Help your uncle to determine the total amount of money needed to be spentjon
buying trees.

ITEM 114

Your class teacher looses her phone after being stolen by thugs while coming to
school. She decides to go police so that the phone can be tracked using QPS
coordinates. The phone’s location at different times is recorded and the policefare
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trying to find its movement pattern. The tracking device uses a logical opera
given simultaneously as;

logz x 4+ 3084 ¥ = 4and xy = 16 when theygot so close to the phone but could
tell the coordinates to locate the phone with ease. The coordinates are in me
and one point gives the position of those with the tracking device, the other p
gives the position of the phone.

Task

(a) Help them find the coordinates.

(b)YWhat is the distance between the two points?
ITEM 115

Mr Otim plans t;put pavers in the diagonal path of his rectangular flower gar
that measures (3% ) m b'gm. He consults an engineer who tells him that the

whole path requires 1,000 pavers which makes Otim doubtful thinking that

engineer wants to cheat him. Mr Otim contacts you to come and help him clea
doubt by at least finding the number of pavers per metre.

Task

Help Mr. Otim to clear his doubt even though he asks you to only use a calcul
at the last step of the solution since he targets to avoid errors as much as pos
and wants the number of pavers rounded to the nearest whole number

ITEM 116

Toyota Motors Uganda limited have started a plant to manufacture electric vehicle models
Engineers need to calculate exact dimensions for specific components to ensure pro

fitment. The chief Engineer has given you measurements for a triangular mounting bracks

battery bracket design which involves surds. The diagonal support brace of the bracket

needs to be exactﬂa{'s;+ 398~ EM‘TZJ_Iﬂng.
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Two sides of the triangular bracketaeree + 3\5)cn andb = (9— 2\5)kmlong while the
third side iglcm long.

The Engineer was told that you are a good mathematician with deep understanding of s

logarithms and indices. He wishes to solve for the unknown variable, 5x§ in differgnt
mathematical equation models developed as shown below to produce more fitments.

Model onev¥x + 5+ vx + 21 = v6x + 40
Model two: 221 —5(2x) +1 =0

Model threelomx +6log3 =5 Task:
Help the Engineer:

a) Express the diagonal support length in thE:deHEnce state the value
b) Find the length of the third side nfthetnangular bracket d if the perimeter of the e

triangular bracket is 25 cm and Hence find the ualﬂ'&nf in simplified form.

level, to be 31° and the angle of elevation of the top of the sign postto be 42°. Point Pis 24
from the building. The design would look as that shown in the diagram below.
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Simon was told by the neighbors that the best angle, 8 of elevation from P of the top of thefsign
post could best be determined by solving the equation: BdtarsZ16ecl Hint: 0 0=
360° Task:

Use the understanding you have acquired in trigonometry to help Simon:

a) Know the height of the sign post to be made.

b) Solve for the possible values of 6 and suggest if they can provide the best elevation for
the desired height of at least 16meters of the sign post.

ITEM 118

A health practitioner wants to study about the growth of certain bacteria and find out how gheir
numbers vary with time. A colony of bacteria is grown in a dish starting from 3:00AM in khe
laboratory and it is found that their population doubles each hour that passes. He managef| to
get the machine that counts their numbers at 9:00AM, when he realized that at that time Jthe
population was one million.

TASK:
Help the health practiioner to determine the;

c] Population of the bacterial at:

i) Start of the
Growth
ii)  12:00 noon
iii)  11:30 AM
iv)  7.00 PM
iv)  8:15AM
d) Time at which the population was:
i) 32,000,000
i) About353553

ITEM 119
On his return from Japan, Moses came with a special and a beautiful design of a rectangfilar
foundation of a building know as "Golden design” using a special ratio known as "Golden rago"
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The "Golden ratio" = perimeter divided by twice the length and is to cover it with smaller ggjden
Vil

rectangular tiles each of widsh; metres.

He wishes to design his rectangular foundation of width 24m using this design

1445
He never got the ratio, but he was given a sample golden rectangle of dimensions; eires
by 1.0 metres to calculate the ratio.

TASK:
As an Architect, help Moses to determine the;

a. Golden ratio in its simplest form
b. Exact length of:
i. The foundation,

1i. Each tile, in its simplest form
c. Number of tiles to be used to cover the foundation

ITEM 120

A wheel chair ramp is to be constructed on a strayed building. Mr. Gashu, the owner of ghe
building wishes that the outer view of one side of the ramp is a right-angled triangle of bage; x
metres, height, y metres and area’8hd of angle of inclinatidfor safety.

TASK:

Help Mr. Gashu to;

28
a) Prove that; f = 18(secO +tanf andy = ~(sec® — N8 ., the grea required for
the side view of the ramp will be achieved.
b)Determine the base and height of the triangular side wiewAB1.

) Determine the length and angle of inclination of the ramp

ITEM 121

Imagine being a worker in a company determining workers payments by multiplying 52 onfthe |
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simply make him know the exact number of hours corresponding to the total payments which
was given to the three workers that day.

Task:

With evidence, respond to the general manager’s questions.

ITEM 122

A deadly virus attacked a certain country. The initial number of male and female people infegted
is 14 and 35 respectively. However, this initial number of sick people is thought to be incregsing
at a rate 30% and 69% per week. As the minister of health was addressing a live presentatiofj on
the YouTube social media handle, one individual asked through the comment section "Whagjwill
be the probability of finding a woman contracted by the virus over thousand patients?" Task

Kindly response to the question in the comment section.

ITEM 123

"Abbo lost her phone after being stolen by thugs on Her Way Home. She decided to go to pglice
so that Her phone can be tracked using GPS co-ordinates. The phone's location at different tjmes
is recorded and the police was trying to find its movement pattern. The tracking device usef the
logical operating system that uses simultaneous equations given by;"

J23y=243andlogx=2

When they got close to the phone, they could not tell the co-ordinates to easily locate the pHpne.
The co-ordinates are in metres and one point gives the position of those with the tracking dvice
while the other point gives the location of the phone.

TASK
Help the police to;

a) Determine the co-ordinates of where they were and the stolen phone
b) Know how far they were from the stolen phone.
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ITEM 124
Joan is a daughter to University Mathematics Lecturer, Dr. Ben. Joan was sent from school tojpick
school fees. On reaching Home, her mom informed that Her dad went for a business trip to Dgbai.
They thus had to WhatsApp call Her dad and see how to resolve the school fees issue. Due tq the
fact that Her dad is a good Mathematician, He told Joan that before He travelled, he putjHer
remaining school fees balance on the House's Grid satisfied by the following Equations,;

T4 and 27 U= 33rx 243
TASK:

Help Joan to locate Her school fees.

ITEM 125

Joram is a zoo Keeper at Entebbe Zoo. On a random day, He woke up and found that one ofithe
lions in the zoo had died. However, he tried to closely look at the lion, and it seemed to havejdied
that day. He had to contact officials from the Uganda National Wildlife Conservation Authgrity
(UNWCA). After two months, the manager of UNWCA came with his team to the zoo and they
weighed the dead lion before relocating it for Post-Mortem and its mass was 108kg.

At the Headquarters of UNWCA, the Wildlife Medical doctor had gone for a vacation in Dubgi so
they had to wait for him for further 3 months. When the Wildlife Medical doctor returned af the
Headquarters, He had to obtain the mass of the dead elephant as part of the Post-mortemfiand
the dead lion weighed 52 kg. However, Joram wanted to know the mass of the lion before itHied
from the medical team at the Headquarters but all they could send him was the abgve
information.

TASK:

a) Help the zoo Keeper to determine the mass of the lion before it died for proper recgrd
keeping.

b) What would be the mass of the dead lion if the Medical Examiner would have stayedjon
vacation for further;

c] After how many weeks was the dead lion weighing 42.7kg?

ITEM 126
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In Northern region of Uganda, a population Analyst; David Mwenda, has been closely analying
the patterns of village's population growth since 2019. At the start of his analysis, the regipn's
population was 2,000,000 people. After 3 years, it had increased to 6,750,000 people. fhe

government had promised the people of Mashe village to construct for them three Health Cgntre
IV's once the population reaches 34,171,875 people. However, to easily analyze the populgtion
growth statistics, Mwenda intend to develop a model that simply represents the populafion

growth but he couldn't.

TASK:

a) Help David Mwenda to come up with the population growth Model-Equation.

b) Determine the population of Mashe Village after;
(i)  4years
(ii) 5 years

c) Determine the year in which the region is likely to get three Health Centre |V's as promfged
by the Government.

ITEM 127

Upon their return from the church service on Sabbath day, Jonah, Britah, and Rhodah passeyl by
the shopping mall to purchase the school requirements i.e; books, pens and reams of paper gnce
the next day was the reporting day at their school.

Jonah purchased three books, three pens and three reams of paper and paid UGX.54600, Blitah
purchased four books, six pens and a ream of paper and paid UGX. 40,200 AND Rhoda purchigsed
five books, five pens and one more ream of paper than those purchased by Jonah and paid §GX.
84,000.

On their way home, they passed by the classmate’s home, showed her what they had purchpsed
from the mall and she picked the interest of also purchasing scholastic materials. she intengs to
purchase seven books and 4 reams of papers only and she is to use a bodaboda to and frofand
she she is to be charged UGX 4,000 from home to mall

TASK

Help Martha to know how much she's supposed to be having in her pockets for her plan tg go
through.

a) Form mathematical statements representing the given information.
b)Basing on the mathematical calculations, help the village Chairperson to know the exact
@er of tickets of Each type on a particular day.
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In Northern region of Uganda, a population Analyst; David Mwenda, has been closely anal\ing
the patterns of village's population growth since 2019. At the start of his analysis, the regipn's
population was 2,000,000 people. After 3 years, it had increased to 6,750,000 people. fhe

government had promised the people of Mashe village to construct for them three Health Cgntre
IV's once the population reaches 34,171,875 people. However, to easily analyze the populgtion
growth statistics, Mwenda intend to develop a model that simply represents the populagion
growth but he couldn't.

TASK:

a) Help David Mwenda to come up with the population growth Model-Equation.

b) Determine the population of Mashe Village after;
(i)  4years
(ii) 5years

c] Determine the year in which the region is likely to get three Health Centre |V's as promfged
by the Government.

ITEM 127

Upan their return from the church service on Sabbath day, Jonah, Britah, and Rhodah passgy by
the shopping mall to purchase the school requirements i.e; books, pens and reams of paper gnce
the next day was the reporting day at their school.

Jonah purchased three books, three pens and three reams of paper and paid UGX.54600, Blitah
purchased four books, six pens and a ream of paper and paid UGX. 40,200 AND Rhoda purchigsed
five books, five pens and one more ream of paper than those purchased by Jonah and paid §GX.
84,000.

On their way home, they passed by the classmate’s home, showed her what they had purchfjsed
from the mall and she picked the interest of also purchasing scholastic materials. she intengs to
purchase seven books and 4 reams of papers only and she is to use a bodaboda to and frofand
she she is to be charged UGX 4,000 from home to mall

TASK

Help Martha to know how much she's supposed to be having in her pockets for her plan t§ go
through.

a) Form mathematical statements representing the given information.

b)Basing on the mathematical calculations, help the village Chairperson to know the exact
total number of tickets of Each type on a particular day.
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