S.4 MATHEMATICS SCENARIO BASED DISCUSSION ITEMS
ALL ITEMS CARRY 20 SCORES

PLEASE ATTEMPT AS MANY ITEMS AS POSSIBLE
ITEM ONE:
A certain member of your family re-wrote each digit of his 4-digit ATM card pin
from number system ten (base ten) to another number system less than four. He
did this in fear of theft. Now he is sick in the hospital, he can neither talk nor write
but the money on his account is needed to finance hospital bills. Here is how he
wrote the pin: 12 20 22 10. Assuming that you have been able to encrypt the
ATM pin for the family and funds are available to take care of him. The hospital
has a nurse who takes checks on him after every two hours and a medical doctor
who checks on him after every four and half hours. Both medical personnel last
checked on him together at 9: 30am. He was treated well and discharged and
advised as follows. He was advised to spend three_eights of the day resting, one
sixth of the day eating, two thirds of the remainder having a healthy diet and the
rest of time of the day visiting the hospital for further checkup.

TASKS:
(@ (i)  Which number system do you think he used to re-write the pin

and why? (ii) Use the identified number system to help your
family members to regenerate the original pin.

(b) (i) Atwhat time did will both the nurse and medical doctor check on
him again at the same time.

(c) How many hours of the day in a week does he have spend on visiting
the  hospital.

ITEM TWO:

A produce wholesale dealer in Kalerwe Farmers Market has a broker who has
been helping him order for his produce on his half. However he has been
informed that his broker left for Saudi Arabia in quest for greener pastures, he is
much troubled yet he wants to order for 1200 bags of produce. He visited his
business books and noticed that in January, when he bought 300 bags, the cost
of transporting each bag was UGX4500 and in February when he bought 700
bags, the cost of transporting each bag was UGX8500. He has resorted to do
the ordering and buying by himself.

In preparation for Easter he went to Luuka Village to buy some produce with his

lorry. Unfortunately his Lorry broke down and opted for two vehicles a Pickup
and an Isuzu

Diana. The pickup can transport 18 bags while the Isuzu Diana can transport 30
bags.
The number of bags to be transported must exceed 120. Each trip the Pickup and

Isuzu Diana makes cost UGX240, 000 and UGX300,0 respectively yet he has
allocated UGX2, 400, 000 to cater for transport.



The number of trips made by the pickups should not exceed those made by the
Isuzu Diana by more than 2.

TASKS:

(@  Determine the cost the whole sale dealer will pay for the
1200 bags. (b) Help the dear obtain how many trips each
vehicle will make in orderto  minimize the cost of transport.

ITEM THREE:

There is a quarantine of all cattle and goats in some parts of Western Uganda
especially Mbarara District. The area honorable Member of Parliament (M.P)
wants to throw for his constituents a celebration party for the success of the
Parish Development Model (PDM) and he has invited a lot of guests. However
due t the quarantine he can not buy any animals from Mbarara and he has been
advised to go to Kayunga where cheap cattle and good Yoghurt can be found. He
moves from Mbarara to Masaka which is 160km North of Mbarara. From
Masaka he moves west wards 150km to Kampala. From Kampala he heads to
Mukono which is in the direction $752W which is 90km from Kampala. From
Kampala he heads to Kayunga which is 148km and south of Mukono.

When he reached Kayunga he bought 400 cows and each costs UGX850,0 per
cow. The farmer and owner of the cow first gives a 5% discount on each cow
plus an additional 10% discount for any number of cows bought in excess of
250.

In order to package the yoghurt, he bought two identical types of buckets. A
smaller bucket with a base radius of 30cm and a larger bucket with a base
radius of 50cm. He intends to use the buckets to keep the Yoghurt for his
guests. The capacity of the smaller bucket is 45 litres and he is to buy 4
smaller buckets and 2 larger buckets.

TASKS.
(@)  Direct the honorable MP on the shortest route he should take and the
shortest distance between Mbarara and Kayunga.

(b)  Find the total cost he incurred in purchasing the cows.
()  What is the maximum amount of Yoghurt be bought for his guests.

ITEM FOUR:

Holy Prayers Ministries International for a long time has been soliciting money
to construct a church which can congregate all the church members. The Senior
Pastor has a vision of a Hexagonal church which can fit exactly in the plot of
land available. He wants to know the actual cost of constructing the church. He
also has to buy a Sino Truck to transport all building materials and
requirements. The contractor informs him that the area of each triangle that can
be formed from the hexagonal church will cost him

UGX 128,000, 000.
He then proceeded to Nina Motors to buy the Sino truck. A brand new Sino
Truck costs four hundred eighty millions on cash. It can also be bought by paying



none of the schools has a school bus and they want to hire a bus for the one day
for the activity. The bus charges 25,000km per km moved. The three schools
through there Sports master agreed to share the cost of the bus equally amongst
them selves. One that day they hired a bus from your school in Gayaza and they
set off at 4: 30am and increased the speed gradually to 90km/hr reaching

Mpigi at 6: 45am. From there the bus driver maintained this same speed for 2%

hours reaching Masaka. From Masaka the he reduced slowly in speed reaching
Lyantonde at 9: 30am. The games started at 10: 00am sharp and each team
played six games.

School A won 3 games, drew 2 and lost 1 game. School B won 4 games and lost
2 games. School C won 2 games and drew 4 games. The organizers award three
points for a win, one point for a draw and no point for a loss. They declared
these schools the first three schools in order of their points they obtained from
the games. They were to receive the price money of sixteen millions five
hundred thousand shillings.

TASKS:
(@) Find how much each school paid for the bus.

(b)  Decide the cash prize for school.

ITEM SEVEN

A man intends to plant trees on the two sides of the road which leads to his land.
On one side of the road, he is to plant a tree every after 5m yet on the other side
he is to plant a tree every after 6m. at the start of the road, two trees are to be
planted directly opposite each other. In the first phase of planting trees, he will
plant trees, until another pair of tress is again directly opposite. His land has an
area of 500m2. He plans to use 25% of the land to plant maize, one fifth of the
land for beans and 205m?2 dor growing ground nuts.

Tasks:
(@) Help the man determine how many tree seedlings he needs to buy to just
plant this first phase.

(b) Determine in m2 the size of the land to be used for growing maize.
(c) Determine in m?2 the size of the land to be used for growing beans.
(d) Express the area to be used for growing ground nuts in standard form.
(e) Do you think he partitioned the entire land properly? Give a reason.

ITEM EIGHT

A mathematician gave your friend a carpenter a task of making a rectangular
ground floor of a rabbit house. The length of the house is to be (x + 3) and the
width is to ym. Its perimeter should be 25m and its area msut be 25m2. The
mathematician adds that he needs the work to be finished in one day but he has
ever contracted 3 men working at the same rate and they only managed to work
on 5mZ. To be given this contract, your friend is required to make a clear
diagram showing the numerical sizes of the length and width but fails to do so
and comes to you for help.



Tasks:
(@ (i) Determine the length and width of the floor to be occupied by the
house.

(if) Make a sketch of the floor your friend can present to the mathematician
to get the contract.

(b)  Determine the number of workers who are needed to complete the house
if they all  work at the same rate as the group the man has ever used.

ITEM NINE

A friend of yours wanted to participate in the National Ludo Champions
competitions. During his practice, he rolled a die several times and kept on taking
a picture of each occurrence. He needs to find out whether he will compete
favorably but he is unable to do so. He gives you the diagram below showing his

scores so that you can guide him.
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Tasks:

(@)  Use the information above and clearly show how to determine the score
with the highest chance of occurring on top. Which score is it?

(b)  Find the probability that an odd number occurred when the die was rolled.
(c) Present the information of the above scores on a statistical graph.
(d)  Will your friend compete favorably in the competitions? Give a reason.

ITEMTEN
An organization wants to build a school in a certain community. Below were the
reasons they identified as to why children were not schooling.



A =school is boring. B =no school fees. C =we want to work.
They carried out research on a sample of 50 children in that community to find out
which reason has the highest probability amongst the above and hence base on that
to either build the school or not. Children gave one reason, others gave two and the
others gave three as shown below.

A B,C B A,C A B,C B A,C AB,C B

C,B B B,C AB,C AC B C B C B

B AB,C BA A B A C,B AB B,A C

C A,C BA B C,B C C A B B,C

AC B A A C B, A C B A AC

Tasks:
(@) Present the data in such a way that the total responses for each reasons
A, B and C respectively are clearly shown
(b) (i)  Which reason has the highest probability?
(i)  What is the probability?
(ili)  Basing on the value of probability should they build the school or not?
Give a reason for your answer.

ITEM ELEVEN

A carpenter is re-known for crafting traditional wooden doors with elaborate
geometric patterns. The carpenter wishes to make a door with a circular design
at its center. The carpenter needs to ensure the design fits perfectly within the
rectangular frame of the door. The door frame available is rectangular with
dimensions 2. 5meters in height and 1. S5Smeters in width. The circular design
should be touching the two parallel sides of the door frame. Vanish is packed in
tins of a litre and the cost of one litre of vanish is

UGX 9, 000. It is known that one litre of vanish can be used to paint one square
meter.

Tasks:
(@ (i)  Help the carpenter determine how much of the door will be
covered by the circular design so that it fits perfectly within

the door frame.
(i)  Will one tin of vanish be enough for the circular design? Give

a reason for your response.
(b)  With areason(s), help the carpenter determine how much will be
spent to buy vanish that will paint the entire front face of the door.

ITEM TWELVE



You are an athlete and soon competing with someone. You wanted to test your
chances of winning the race by testing your speed and time in relation to that of
your competitor you started to run at 4: 50pm. From your home where you
started from, you ran a distance of 5km north—west to place P, then from P, you
turned south and ran 4km until you were at place Q that is west of your home and
then ran back and arrived at 5: 12pm. Your competitor ran the same distance
during training at a speed of 10m/s.

Tasks:
(@  What is the total distance that you ran?

(b)  What is the total time you took to run that distance?
(c) How fast were you?
(d) (i) Do you think you will win the race or not?
(i)  Why do you think that way?
ITEM THIRTEEN:
A school head teacher is thinking of how he can boost the mathematics
department of your school. He can either add another teacher or buy more books
or both. He has decided that he will do both if the average performance for this
\HDUYV SHUIRUPDQFH IRU WKH thd MeX@GHWQIWY LV ORZ

was64. +H DVNHG WKH GHSDUWPHQW WR JLYH D WHVW
marks.

86 30 26 64 87 47 49 26 43 25
45 38 44 56 59 52 76 27 89 46
90 57 73 48 58 89 o1 32 56 88
66 62 52 67 69 68 49 92 66 95
54 74 32 39 35 36 69 50 71 92
+H DOVR YLVLWHG WKH OLEUDU\ DQG IRXQG RXW Wi

ERRNV IRU WKHUH UHYLVLRQ /RQJKRUQ %DURTXH

records its is clear that all the candidates that did not use any book failed the

subject greatly. Out of the 35 candidates this year 13 used Longhorn, 20 used
Baroque and 17 used Maths Clinic.

9 used Longhorn and Maths Clinic, 3 used Longhorn and Baroque while 8 used
Baroque and Maths Clinic only. The records show that 2 used all the three books.
He observed that he should replace one book type of the three with Fountain
publisher since no student read it only alone.

TASKS:

(@ (i) Help the head teacher group the marks to make an informed
decision one the fate of the department and defend it.



(i)  Display the students marks in groups on a simple statistics
diagram.
(b) (i) Help the head teacher identify the book he should replace and
explain why?
(i)  Find the probability that a student selected from the class failed.

ITEM FOUTRTEEN
St. JULIAN is to transport its S. 4 students for fieldwork in Kasenyi. All the 400

students are to be transported using either coasters or buses. Each coaster can

carry 40 people while each bus can carry 80 people. The transport department
of the school has only 8 drivers on duty and up to four coasters. If the cost of

hiring a coaster is shs. 150,000 and that of hiring a bus is shs. 300,000.

KLOH LQ .DVHQ\L WKHLU JHRJUDSK\ WHDFKHU 0U .F
from which he found that three shirts and two trousers cost shs. 105,000 at Mr.
6HPEDW\DYfV VKRS 7ZR VKLUWY DQG ILYH WURXVHL
shop; Task:

(@ (i)  Write down the five inequalities representing the above information.
(i)  Represent the inequalities on a graph paper.
(ili)  Find the possible number of coasters and buses that can be used

and hence determine the minimum cost.

(b)  Find the cost of;
(i)  eachshirt and each trouser.

(i)  three items of each type at the shop.

ITEM FIFTEEN:
Simon is the district inspector of schools in Butambala district found that his

causal workers use one third of his farm for bananas, one quarter for coffee and
two fifth of the remainder for mixed farming. She still has some six acres of

unused land.

Buddo S.S has a student population of 1200 students. On a particular day Simon

invited the entire for a, 1/5 of the boys and 1 /4 of the girls went to



WAKISSHA resource centre for a sports meeting. If 936 students were left
behind.

7KH SULFH RI 6LPRQYV KRXVH ZDV YDOXHG DW
25% after the first year but in the second year, the value of the house depreciated
by 10%.

Task:

(@)  Find the size of his farm and clearly illustrate it on a diagram.
(b)  Find how many more boys than girls attended the meeting.

(c)  Find the value of her house at the end of the second (2") year.

ITEM SIXTEEN:
Kampala (K) and Arua (A) are about 450km apart. At 7:30 a.m, a bus starts

from Arua and moves towards Kampala (K) at a steady speed of 100km/hr while
a lorry starts from Kampala (K) an hour later moving at an average speed of
60km/hr to Arua (A). At 10.00

a.m, the bus is stopped at town C by police and ordered to reduce speed. After 30
minutes at C, it resumes its journey at a reduced average speed of 50km/hr until it
reaches Kampala (K).

Task:

(a)  State the difference in time when the two vehicles arrive at their
destinations.

(b) Determine when and at what distance from Arua the two vehicles meet.
(c)  Find the average speed of the bus.

ITEM SEVENTEEN:
You are only two children in the family and the chairperson of your village has

come to your home to register the details of you and your sibling. Unfortunately
both parents are not around and you he gives them a call to find your present
ages. The mother informs him that the two ages differ by 4. the father informs
him that the sum of the squares of your ages is 136.

Your neighbor makes a rectangular flower bed by taking two meters off its length
and adding three meters to its breadth. By so doing, he increases the area by 20
square meters. Moses is 1.5m tall and standing on top of a building 34mtall. In a

PL



straight line from where he is standing he can see a car and bicycle at angles of
depressions of 50° and 65° respectively.

A magician on Easter day organized a presentation in your village to entertain the
village. He had a bad that contains x red balls and (x - 8) white balls. If the

probability of drawing a red ball is 2
3

Tasks:
(@) Help the chairperson get the right ages of you and your sibling.

(b) What is its final area of the flower bed?
(¢) How far is the bicycle from the car?
(d)  Find the number of balls in the bag.

ITEM EIGHTEEN
The cost of manufacturing Blue band in a factory is determined by the

components milk x and flavor y. If the constraints for the production are3yd 2x
015,2x O3y O 5,x 01 andy 0 0. The factory has only chicken and goats. When the
manager counted the heads of the stock in the farm, the number totalled to 200.

When the number of legs was counted, the number totalled to 540.
Task

(a) Given that the cost function for the production of blue band is ¢ g x g 2y find
the;

(i)  Minimum cost
(i)  Maximum cost
(b) How many chickens were there on the farm?

ITEM NINETEEN

Your parents are organizing to celebrate your 18" birthday and want ot to be a
memeorable one. They went to Akamwesi mall which has a CINEMAX and it has
two tickets.

Tickets to a play cost 9 dollars for adults and 5 dollars for children. If the show
sold 180 tickets and earned 1380 dollars,

George your brother has neen planning for this birthday for three weeks. He buys
the following items in three weeks. Week one he buys 2 packets of tea, 2 tins of
margarine , 3 kg of sugar and 4 packets of biscuits. Week two he buys 2 tins

of margarine , 3 kg



of sugar and 4 packets of biscuits . Week three he buys 2 packet of tea, 2 kg
of sugar and 3 packets of biscuits. A packet of tea costs shs 1,000, a tin of
margarine costs shs 2,500, a kilogramme of sugar costs shs 3,500 and a packet
of biscuits costs shs 2000. Your parents then demarcated the land they are to
use for the party and plan to demarcate it. represented the plot of land he inherited

using the following inequalities. 40x0 60y0 480

« L 30,000xO 45,000y0 600,000« LL x012 « LLLyO2x« LY

He wants to fence it using poles(x) and barbed wire (y) and the cost function is
given by

CO 45000x0 30,000y
Task;

(@ how many of each type of tickets were sold?
(b)  Find his total expenditure in the three weeks.
(c) find the maximum cost.

ITEM TWENTY
The length of a rectangular plot of land exceeds the width by 7t and its area is

60sq. ft. Three business partners Wambusa, Aisha and Wekesa contributed Shs
300.000, 500.000 and 700.000 respectively to start a business. They decided that

3lof the profit was to be ploughed back to the business, 5lof the remainder would

be kept for emergencies and the rest to be shared in the ratio of their capital
contributions. In that year the profit realized was one and a quarter times that of

capital.

Task:
(@)  Find the dimensions of the rectangle

(b) Determine the amount received by each partner that year.



ITEM TWENTY ONE
A bucket is in shape of a frustrum with an open end of diameter 30cm and a

bottom diameter of 20cm. the bucket which is 42cm deep is used to fill an empty

cylindrical tank of diameter 1.8m and Height 1.2m

—

30cm

42cm

N 20em

Taking m =3.142.

Three hundred and sixty litres of a homogeneous paint is made by mixing three
paints A, B and C. The ratio by amount of point A to point B is 3:2 and that of B
to C is 1:2. Paint A costs shs 1800 per litre paint B costs shs 2400 per litre and
paint C shs 1,275 per litre

Task:
(@ (i) Determine the capacity of the bucket in litres correct to 3dp.

(i)  The capacity of the tank in litres correct to 2 dp.

(ili)  The number of bucket that must be drawn to fill the tank.
(b) (i) The amount of each paint in the mixture

(i)  The amount of money need to make 1 litre of the mixture

(ili)  The percentage profit made by selling the mixture at shs 2,210 per
litre.

ITEM TWENTY TWO
There are very few teachers who have three teaching subjects. A survey was done

in your school and it was found that the school has a teaching staff of 22 teachers 8
of them teach mathematics, 7 teach physics and 4 teach Chemistry. Three teach
both mathematics and Physics and one teaches Mathematics and Chemistry. No



teacher teaches all the three subjects. The number of teachers who teach Physics
and Chemistry is equal to that of those who teach Chemistry but not physics.

In the school staffroom there are two similar cans tha have different heights. One
6¢cm and the other one 9cm. If the surface area of the larger can is 840 cm?.

Task

(a) Find the number of teachers who teach none of the three subjects.

(b) Find the probability that a teacher picked at random teaches only one
subject.

(c) Find the surface area of the smaller can.

ITEM TWENTY THREE
The traffic police arrests all motorists travlelling along Kampala-Jinja highway

with a speed greater than 80km/hr. A motorist travelled the first 90 km at an

average speed of 60 km/hr and for the next 3% hours he travelled at an average

speed of 80 km/hr. On a certain day a car travelling at s km/hr can be stopped

within a distance ¢ metres

2 . .
where d = ZSE + % The table below gives some values of d against s.

s |0 10 |20 |30 |40 |50 |60 |70 |80 |90 |100

d |0 7.5 31.5 60

(a) Find out if the motorist will be arrested.
(b) Find the stopping distance for a car moving at 46 km/hr and at 85 km/hr.
Also find the speed at which a car is moving if its stopping distance is 35

metres.

ITEM TWENTY FOUR

In a survey 100 people were asked which form of transport they used. 46 people
only used bicycles (M). 21 people only used buses (N). 11 people only used
motor bikes (P). 5 people used buses and bicycles but not motor bikes. 3 people
used buses and motor bikes. 6 people used bicycles and motor bikes. 9 people
declined to respond. Customs duty and purchase tax are levied on certain
imported goods as Customs duty = 35% of the value of the good.

Purchase tax= 15% of (value +duty)

Task
(@) Find the;



(i)  number of people who used all the three forms of transport.

(i)  percentage of people who used only two forms of transport.
(b) Find the total amount levied on a disco deck valued at 1.7millions.

ITEM TWENTY FIVE
The figure below shows a net of a right pyramid with a rectangular base ABCD.

If V is the vertex of the pyramid VABCD above the base ABCD, ABp16cm, BCgl2cm,
and the slant sides of each triangle measure 26¢cm.

a) Draw the right pyramid showing clearly points VABCD,
b) Find the height of the pyramid.
¢) Find the area of plane VAB
d) Find the angle between; (i) Edge VA and the base
(i) Face VAB and the base.

ITEM TWENTY SIX

Mr kyeswa is buying a conatiner to start a hardware in Kisooba Village to sell
bags of cement. Each bag occupies an area of 0.8cubic meters. The container is
ABCDEFGH with AB = 12m, BC = 9m, ADEF is a square and O is the point of
intersection of AC and BD.



F
G
_________________ (—‘r
D
e ()
0.9
4 1.2m B
(@) Find the distances;
() BE,
(i) OH.

(b)  Determine the angle formed between;
(i)  line BE and the base,
(i) plane BDH and the base.

(c) Calculate the capacity of the cuboid above in litres and how many bags can be
accommodated.

ITEM TWENTY SEVEN
Pamungu bought a car in January 2017 from his friend at shs. 12,500,000. If the
car depreciates at a rate of 10% perannum &DOFXODWH WKH YDOXH RI

by January 2020.
A Ugandan tourist left Germany for Uganda through Switzerland. While in

Switzerland he bought a watch worth 54 Deutsche Marks (Germany currency).
1 Swiss Franc = 1.28 Deutsche Marks

1 Swiss Franc = 1,350 Ugandan Shillings

A secondary school teacher as a requirement by the government pays PAYE every
month according to the tax structure below.

Income (shs) per month Tax rate(%o)
01-50,000 5%
50,001 - 100,000 9.5%
100,001 - 180,000 15%
180,001 - 300,000 18%
300,001 - 400,000 23%




400,001 - 500,000 30%
Above 500,000 35%

The teacher earns Shs.760,000 and his allowances include

Marriage allowance - shs.50,000 per month
Water and electricity - shs.60,000 per month
Housing allowance - shs 150,000 per month
Medical allowance - shs.300,000 per annum
Transport allowance - shs.3,000 per day
Paying for insurance and relief - shs.180,000 per annum

Family allowance for only three children. For children in the age bracket
0 to 10 years, shs 12,000 per

child, Between 10-15 years shs.

9000 per child 15 years and

above shs 5000.

Given that the employee has five children, two of whom are aged between 0 and
10, the other two aged between 10 and 15 while the other 18 years. (A month has
30 days

(a) Find the value of the
watch in; (i) Swiss
Francs
(if) Ugandan Shillings.
@ "HWHUPLQH WKHnddMdDFKHUYV 1HW

(b) Determine the percentage of his gross income that goes to tax.
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SECTION A
Answer all items in this section.
Item 1. (20 scores)

Number plates, also known as license plates or registration plates are typically
manufactured using a combination of digital printing technology and specialized
equipment. Your guardian has three taxis that travel along Kampala-Gulu high
way registered UBA 443T, UBB 223R and UBD 132V, the numerical digits on
the number plates were found to be in quinary base and he is interested in knowing
which vehicle has digits which are a multiple of three so that he can paint that
vehicle with a red color for easy identification.

All the three taxis leave Namayiba taxi park at 6: 00am for their first route to
different destinations, however they enter the after at different time intervals. The
first taxi enters the taxi at 8: 30am, the second taxi at 9: 00am and the third one
enters at 9: 15am. The fuel consumption rate for all the three taxis is the same
and it was observed that when any of the taxi had covered 60km, the fuel
consumed costed UGX160,000 and when the taxi had travelled 15km, the fuel
consumed was UGX 40,000.

Task:

(@) Help your guardian know which taxi he will paint the red colour.

(b) At what time will the three taxis enter Namayiba taxi park all at the same
time. (c)  What is the estimate cost on fuel consumption if the taxi
plans to take your school for a tour to Jinja which is approximately
90km from Namayiba taxi park.

Item 2. (20 scores)

A family of your friend agreed to have family planning so that they can effectively
plan for their children. They agreed to have a child spacing of two years so that
their business of drinks (water and soda) can pick up with time. They had their
first born in 2020.

At their drinks shop they sell two types of water bottles, type A and type B and
they make the water bottles by themselves. The same equipment can be used to
make either water bottle. In making type A water bottles, one man can supervise
10 machines and this batch will give them a profit of UGX 50,0 per day. Type B
water bottles yield a profit of UGX 250,0 a day using 25 machines and 8 men.
There are 200 machines and 40 men available.

The produced water is parked in cartoons and your school had a thanksgiving
function and budgeted for 5 boxes of water typeA and 4 boxes of water type Bat a
cost of UGX 92, 500. However, the boda boda man that was sent to buy the water
brought 4 boxes of water type Aand 5 boxes of water type Band was given a
demand note of UGX 4000 as balance remaining to be paid for what he bought.

Task.



@ ,Q ZKLFK \HDU GR \RX WKLQN \RXU IULHQGTYV IDF
(b) (i) Show the feasible region of the relation on a Cartesian plane.
(i) +HOS \RXU IULHQGYV IDPLO\ GHWHUPLQH WK

receive from the sale of the water bottles.
(c) What do you think is the actual price of each carton of each water type.
SECTION B
This section has two parts; | and |1
Part |
Answer one item from this part
Task 3. (20 scores)

Your school demonstration farm holds monthly sales of cattle on the first Saturday
of every month. How the farm care taker has noticed that there is a trend of the
same animals remaining un sold every month because the farm attendants just
select the animals which are near, and so he wants to obtain the average weight of
all animals at the farm. He has agreed that this month all animals with a weight
greater than the average weight of the animals be sold each at UGX 890,000 per
animal. The data in kg of the weights of the animals is given in the table below.

868 56 59 67 62 63 50 91 62
5627 50 54 80 61 52 52 16 28
6646 55 58 56 77 26 40 42 51
3545 68 51 49 40 93 84 79 63
5253 25 93 27 /1 66 52 30 12

Additionally he is going to sell 15 goats, 25 sheep and 10 ducks each at
UGX140,0 per goat, UGX215,000 per sheep and UGX 36,000 per duck
respectively.

Task

(a) Giving a reason based on calculations, using the data collected, suggest the
most minimum mass that can be accepted to be sold on this first Saturday
this month.

(b) How many cattle will be sold on this first Saturday this month.
(c)  Help the farm care taker know how much money he expects to get from the

sales this month.

Item 4. (20 scores)

Malaria is a life threatening disease spread through mosquitoes that feed on
humans, with symptoms such as high fevers and shaking chills. As one of the top
diseases impacting Ugandans, it is at a risk to cover 90% of the Ugandan



Population and is a leading cause of sickness and death especially in children. The
mosquitoes breed easily in bushy areas and in stagnant water and in order to
prevent it, health official have advised that we sleep under a mosquito net, slash all
the bush around us and remove all stagnant water around us. In a bid to curb the
disease, health officials from your district visited your village to distribute
mosquito nets, however they found that some homes were harboring mosquitos
around us.

Fifty twohomes were visited in your village, it was found that only four homes
had mosquito nets, had cleared all the bushes around and had no stagnant water
around and thus had managed to control malaria, the other homes had problems of
malaria. It was found that equal humbeof homes had neither mosquito nets nor
had slashed their bushes, of which twelvehomes had no mosquito nets and had not
slashed their bushes round them, thus harboring mosquitoes. Twenty fouhomes
all together had stagnant water available in their soak pits and open manholes, of
whom elevenrhad neither mosquito nets nor removed the stagnant water. Thirteen
homes had bushes around and also had stagnant water present in their homes.
Eighthomes had no single mosquito net, had huge bushes around and had stagnant
water in their homes.

Task:
(@) Determine the number of mosquito nets to be distributed, if each home that

lacked a mosquito net was to be given exactly four nets.

(b)  Calculate the probability that a home visited needed also to have their

bushes slashed.

(c) Display the data on a statistical diagram.
(d)  Advise the district officials with reason based on calculations to come up

with control measures for malaria.

Part |1

Answer one item from this part
Item 5. (20 scores)

National Medical Stores (NMS) is a government parastatal mandated to procure,
store and distribute essential medicines and medical supplies to all public health
facilities in the country. It uses trucks and lorries to do the distribution. However
there is concern about delay of the trucks to return to the parking lot in
Wandegeya. On a particular day a lorry and a truck are sent to deliver drugs to
Hoima Regional referral hospital and Kiryandongo hospital respectively. They
were expected to return to the parking lot in Wandegeya which is exactly half way
between Hoima and Kiryandongo. Both vehicles drive at a steady speed of
80km/hr and set off at 3: 00am from the NMS offices in Entebbe. From the
point of setting off the lorry turns in the direction of 060° and drives with a steady



speed reaching Hoima at 6: 00am. The lorry sets off from NMS offices and
moves to Kiryandongo whish is 330km the offices in the direction of 200°. each
spends averagely two and half hours off loading the drugs.

Task.
(@) Help the manager record the time each vehicle is expected to return to the

parking lot in Wandegeya.

(b)  What is shortest distance between Entebbe and Wandegeya.
(¢) Inyour view how can the health system be improved in your area.
Item 6. (20 scores)

Your is starting a poultry farm after getting funds from the parish development
model PDM. Your neighbor borrowed UGX 48. 52 millions from PDM to be
returned after one and half years at a rate of 0. 5% per month simple interest a so
he has ordered for chicken drinkers from Biyinzika Poultry Farmers with the shape
ABCDin which ABCDis a rectangle and ADE is a semi-circle of diameter AD. BC
= 20cm, AB= 10cm and CH = 50cm.




Biyinzika Poultry farmers sells the each drinker at UGX 21,500, but offers a
discount of 10 percentage on the total cost for every fifty drinkers and an
additional 5% on the total cost on any excess of 50 drinkers bought. Because
your neighbor is buying five hundred birds, he intends to buy 80 drinkers but
does not know the capacity of each drinker which will help him buy water tank to
harvest the water for the business.

Task:
(@) Help your neighbor estimate how much money he will return to the PDM

after the one and half years.

(b) How much will he spend on buying the drinkers.
(c) Estimate the capacity of each drinker and advise your neighbor, with

reasons on the capacity of the tank to buy.

END
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INSTRUCTIONS
Attempt all questions
SECTION A
1. In Salimaw country, they count in base 7. When | visited Salimaw  the
head of the community gave me a gift voucher written on 1225
dollars. How much money was | given in dollars in a country where
they count in ordinally numbers. (4mks)
1
2. Robert went to Dubai and bought 5 tones of rice, he packed the 1 rice
in bags of tones.
12
(@) How many bags did he get (2mks)
1
(b) If he sold each bag at 5@ million shillings, how much money
did he make.
(2mks)
3. Lines A and B are parallel. Line B crosses line D at 130° and line C

crosses line D at 110°. Line C crosses line A at an angle Q.

Determine angle Q (4mks)
NS / :

130°

X




4.  On the same axes, plot the following points A(4, 10), B (-2, -40), C (3,
0), D (0, 30), E (-3,15) and F (0, -20).
(Use a scale of 1cm to represent 1 unit on the x- axis and 1cm to
represent 5 units on the y- axis) (4mks)

5.  The rate at which Ebola virus disease is spreading in a given area is
approximately 8.16666€ persons per day. Express the rate in oform of a-

and state the values of a, b and c. (4mks)

6. Imagine you are a Town Council Roads Engineer. You intend to open a
straight road linking the town council offices to other parts of the town.
From the information collected, a trader at (-1,-3), a home at (1,3) and a
school at (3,9) are affected.

Form the equation of a line that can be used to ascertain other
units which are affected. (4mks)

SECTION B

7.  From Johannesburg, an aero plane moves at a bearing of 090° to Botswana
a distance of 200km. It then moves at a bearing of 020° a distance of
300km to town A. At town, it rested for two hours and then moves a
distance of 500km at 170°to Kigali from town A.

(If 1cmrepresents 50km.) (12mks)

(a) Calculate the time spent, if the plane travelled at a constant speed of
80kmh-1.

(b) Draw a diagram to show the journey of the aero plane.
(c) Determine: -

(i)  the distance between Johannesburg and Kigali in
centimeters.

(i)  the bearing of Johannesburg from Kigali.

8. During orientation of new students in a given stream, Mr. Tusiime,
DHM welfare, interviewed S1 students to know the fruits they like
most. 8% liked mangoes, 22% liked oranges, 20% liked apples, 30% liked
watermelon and the rest liked pineapples.

(17mks)
(@) What percentage likes pineapples?
(b)  If there are 500 students in the class, find the number of

students who liked mangoes, oranges, apples, watermelons
and pineapples.



(©)

Represent the information above on a pie chart. (Angles
should be rounded to the nearest whole number.)

9. Using a ruler, a pair of compasses and a pencil only, construct

quadrilateral PQRS with P@ = 8cm, PS = 5¢m, QR = 7cm, Angle

SPQ =112.5° and angle PQR=75°  (12mks)

(@)
(b)

(€)

Find the length™ SR
Point T is equidistant from points P and R, show the locus of
T on your diagram.

If T is close to S and angle PTR = 90°, show the exact position of T
on your diagram and find the length of TR

END
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INSTRUCTIONS: ATTEMPT ALL QUESTIONS IN SECTION A AND
ONLY FOURIN  SECTION B

TIME: 2HRS

SECTION A(40MARKYS)

1. On 22" March 2020, Uganda reported its 1% case of covid-19 and the was as shown in
the first and the second level below.

An infected person is likely to infect two people as illustrated above.
, ] \RXfUH D PHPEHU RI 1DPDOLJBeYLOODJH KHDOWK

Government to predict the number of infected people at the 20™ and
25" level.

ajdoad

oMy 5103)L
) uBned

o

2. 6W ODU\TV 666 KDV WHDFKHUV DUH IHPDOH RQH ILIWK RI V
third of female putonglasses. )LQG WKH QXPEHU RI WHDFKHUV LQ WKLV VFKR
put on glasses.

3. Akena, a saloon owner in Bembe wants to design his saloon such
that it looks very nice. He plans to put his mirror such that if a
customer sits at position (-2, 5), he\she should be able to see his\her



Image at position (5, -5). As an interior designer, use a graph to
show Akena the rightful position to put his mirror.

(05 marks)

4. UMEME is planning to construct an electric transmission line.
According to the surveyor, the transmission line will pass through
VRPH RI WKH IROORZLQJ SODFHV 6W ODU\YV 666 L

points (2, 3) and (4, 7) respectively. Find the linear equation of this
transmission line.

(05 marks)

5. During a mathematics discussion between you and John, he asked
\RX WR KHOS KLP ILQG WKH YDOX#HY RI DY DQG E
1233 = % With clear steps, show how you helped John to solve this

problem.




(5marks)

6. In an argument between Martha and Johnpaul, Martha claimed that
in simplification
13-(85+23)

= ——— the answer is — 2 while Johnpaul claimed the answer to be
1zof(1,+1%5) 49

—g . workout the solution to find out who made the correct conclusion.

Brackets o
BODMAS [ { } ]

Rule X+ -

7. Kanyange, Atidrii and Carol are running a 10,000-meter race.
Kanyange completes her first round after 60 seconds, Carol
completes her first round after 75 seconds and Atidrii completes his
after 90 seconds, when will they all be at the starting point together
again? (Assuming they maintain constant speed while running)

(5 marks)

8. Travor was trying to answer his home work during second term
holiday where he landed on the question about angle properties of
regular polygons, the question required him to find the size of an
interior angle of a regular heptagon. He approached you for help,
workout the solution you offered to your friend Travor.



A

TRIANGLE W=, ~ QUADRILATERAL

.< -------- \:T

PENTAGON HEXAGON

OCTAGON

SECTION B (60MARKYS):
ATTEMPT ONLY FOUR QUESTIONS

9. Uganda National Road Authority is planning to construct a
roundabout at mile 20 along Kampala-Gulu Road. The area
identified has a triangular flower garden with a base of 10m and
other two sides making an angle of 60° and 45° with the base. By
constructing a roundabout, the flower garden must not be destroyed.
HK a

Construction company charges 1,000,000 per meter constructed, as an

engineer help UNRA to know how much money it should prepare for the

company to complete this work. (Hint: The roundabout should not go
beyond the vertices of the flower garden)

.

(15 marks)

10.Four towns R, T, K and G are such that T is 84 km directly to the
North of R. K is at a distance of 60 km and on a bearing of 295°
from R. G is at a distance of 30 km and on a bearing of 340° from
K.
a. Using a scale of 1 cm to represent 10 km, make an accurate
drawing to show the positions of the four towns.
b. Find the distance and the bearing of G from T.
c. A vehicle takes 2 hours to move directly from G to T. Calculate
the average speed of the vehicle.



11.( A) The table below shows the times of the high and
low tides

day 1%thigh | 1% low 2" high 2" Jow tide
tide tide tide

Monday 0030 0609 1312 1835

Tuesday 0130 0720 1422 1952

Wednesday | 0243 0836 1537 2106

Thursday | 0358 0941 1644 2207

Friday 0500 1035 1737 2258

i) Write down the time of the 2" high tide on
Wednesday using 12-hour clock ii) The lunch

time starts 11 /2 hours before the high tide on Tuesday
afternoon. Write down the lunch starting time in 12-
hour clock.

B) 23" February is a Tuesday. What will be the date on the
next Tuesday if:

i) itisaleap year.
i) it is not a leap year.
(15marks)

12. A school admits students in S.1, S.2, S.3, S.4 and
S.5 following the following guidelines:
S.2 should have 5 students less than those in S.1
S.3 should have 15 students less than those in S.1
S.4 should have a half of the students in S.1
S.5 should have one-fourth of the students in S.1



"XULQJ DGPLVVLRQ WLPH WKH KHDGWHDFKHU GRHYV
number of students to admit for different classes.

The current school enrolment from S.1 to S.4 is 680 students.
TASK:

a. Help the headteacher to determine the number of
students to admit for each class.

b. Many people claimed that senior five has less
number of students compared to other classes
because of school dropout, give five major causes
of school dropout in Uganda today.

13.Harriet a newspaper vendor earns a commission of 10%
on every newspaper sold. She sells each newspaper for New
Vision and Monitor at UGX 2,000, Bukedde at UGX 1,000
and Sunrise at UGX 2,500. On a good day, she sells 50
copies of New Vision and Monitor, 40 copies of Bukedde
and 15 copies of Sunrise.

a..Find the total commission earned by Harriet on the good day.
b.Find the total commission she earns weekly, monthly, and annually
(assume a month has 4 weeks and all are good days).

TR HE s
- = W g

BAMW

END
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SECTION A

Answer all items in this section.
Item 1

Five girls whose homes when marked on a grid make a trapezium, wanted to buy
clothes. They realized that if they buy them in a bunch, it will be cheaper. So they
mobilized themselves and each person contributed as follows:

Girl 1: Contributed one hundred thirty-three thousand two hundred fifty shillings.
Girl 2: Contributed 20% more than that of girl 1
Girl 3: Contributed 11 2 of the amount girl 1 contributed.

Girl 4: Contributed a fraction that is 1 5 less than the fraction of girl 3 of the
amount of girl 1 Girl 5: She contributed the balance required to make the
Shs.800, 000 required.

TASK:
a) Locate the homes of the girls on a grid while labeling their coordinates.

b) What amount did each girl contribute?

¢) In which other way could they contribute the amount required fairly and
according to that way, how much would each contribute?

Item 2

You have a piece of wood that is 12cm in length and 12cm in width. You to use it

to make a simple money bank that is in shape of a cube and you use it to save your

coins. YouwanttR PDNH LW LQ VXFK D zD\ WKDW WR UHPR®
break it but rather you unfold it and then fold it back. You plan to start making it

on 27th November 2023 and you want it to be done in one week!

TASK
a) Accurately illustrate how many pieces of wood you would cut out of the piece
of wood you have for your money bank clearly showing their width and length.

b) Show how you will arrange them on the floor such that when you start folding
them, they form the shape you want.

¢) What space will your money bank occupy?

d) On which date will your money bank be ready for use?



SECTION B

Part | Answer one item from
this part.

Item 3

<RX DUH D VWRUHYV PDQDJHU LQ \RXU VFKRRO EDN
school due to an emergence. On returning, you found out that the total wheat used

in the two the two days was 24 packets. You want to find out the exact amount of

wheat used on those two respective days but the student who was getting the

ZKHDW IURP WKH VWR U$b yauwsnts thos®inthé/groQu@io FKRR O
department and they told you that all they know is that the packets of wheat used

they on day two multiplied that of day one by the same number.

TASK

a) Use the information you have gathered at the moment, to find out the
amount of wheat used on day one and day two respectively.

b)  The number of new students who enroll in the school each term is about 40.
, I FXUUHQWO\ \RXJUH LQ WHUP WKUHH DQG WKH QX
students will the school have by term three of the following year?

Item 4

You are going to host some friends for a movie night. You have four options you
can choose from: C= comedy, A= animation, M= musical, R= romance. You
decided to ask them which one they would love to watch so that you choose one
that is preferred by most of them. Below where their preferences:

C A ARRMMZC M
R CR R MAA R M A
A R AR R
TASK:
a) Summarize your data.
b) Represent your data.

c) Which movie will you choose to show your friends?

Part |1
Answer one item from this part.

ITEM5

At school you are requested to use a piece of wood to create a rectangular photo
frame with a circular space in it where the photo will be put. Your parents have no
money to buy you a new piece of wood but you have a piece of wood that is in
shape of a parallelogram. Two of its angles are made up of an obtuse angle and



two of them are made up of an acute angle. One of the sides is 6cm and the other
4cm.

TASK:

Illustrate accurately how you will cut the piece of wood you have to create what
the teacher assigned you to do clearly showing and labelling the:

a) Obtuse and acute angles of the piece of wood you have.

b) The length and width of the rectangular piece of wood you will be able to cut
out of the wood.

¢) The circular space.

Item 6

Your facilitator gathered information on the ages of some few learners in the
school from different classes. Below are his records:

14 15 16 17 18 21 18 17 15 16 21
21 17 14 18 15 17 17 15 16 21 18
18 21 17 15 14 21 16 17 16 21 16
15 16 21 17 18 16 17 21 18 15 17

TASK:

a) In which other way can the facilitator record the information above such that
even another person looking at it can easily tell the number of learners in each
age group?

b) Hlustrate your suggestion in (a) above.

c¢) State which age are the majority of the learners in the school.

d) Your facilitator wants to sell either cartoon stickers or stickers for different
singers in the school. According to the above records, which stickers do you
think will be suitable?

END
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SECTIONA

Answeallitemsinthissection.
lteml.

(@) A certain member of your family rewrote each digit of his 4-digit visa cardpin
from number system 10 (base 10) to another number system less than 4.He
did this in fear of theft. Now he is sick in the hospital he can neither talknor
write but the money on his account is needed to finance hospital bills.Here is
how he wrote the pin 12 20 22 10. Assuming that you have been
toencryptthevisapin forthefamilyand fans areavailableto careofhim.

Task:
()  Whichnumbersystemdoyouthinkheusedtorewritethepinandwhy?
(i)  Usetheidentifiednumbersystemtohelpyourfamilynumberstoregen

eratethe originalpin.

(b) In mathematics contest of 2023, a student pressed a number in a calculatorand
got 3.3737... as his answer and then rounded off his answer to 3.37which made
him loss the final mark because the answer was not. He wasadvised to
alwaysexpresssuch answersinfractionform.

Task:
Byclearlyshowingthesteps,helpthestudenttoexpressthenumberinfraction.

ltem2.

Inacertain RTfOHYHOVFKRRO WKHVWXGHQWVZHUHGLVWULE
ndBlueasfollows;

Senior One, 65 in yellow, 55 in green and 60 in

blueSenior two, 70 in yellow, 60 in green and 55 in

blueSenior three, 50 in blue, 80 in yellow and 62 in

greenSeniorfour,65 ingreen,68 inyellowand 57inblue

Task:
(a)

(i)  Writedowna4x3matrixtoshowthisinformation



(if)

Eachstudenthadtocontributesomemoneyfortherunningofcolouraffairs
asshowninthetablebelow,

Class Contribution

S1 2000

S2 2500

S3 3000

S4 4000

Writethisas alx4matrix.

(b) Bymatrixmultiplication,calculatehowmuchmoneyeachcolourcollected.
(c)  1f45.6%of
theseniorfourcontributionsisfortheirfarewellparty,andthisisonlyasaquarterof
whatthepartytakes,howmuchmoredotheyneedtoraisefromelsewhere?
SECTIONB
ThisSectionhastwoPartsndl |
Partl
Answebpneitemfromthispart
Item3.

Due to poor performance in S.4 class, the class teacher was requested by
theacademiccommitteetodoananalysistobepresentedtotheboardofgovernorsofthescho
olgiventhe following results.

Marks |10-19 [20-29 |[30-39 [40-49 [50-59 6069 |70-79 | 80-89
No. 18 34 58 42 24 10 6 8
ofstude

nts

Task:

Yourclassteacherhasrequestedyoutohelphertoanalyzethedatawithclearexplanation by;-

(@  Findingthemeanandmodalmark.

(b) Displayingthestudentsmarksonacumulativefrequencycurveanduseittoestimat
ethe;-
(i)  median
(i)  numberofstudents whopassedifthepassmark was50.




Item4.

The geography department of your school is organizing a study tour of S.4

FODVV %DVLQJRQODVW\HDUVFRPSODLQVGXHWRSRR
interview students of this year to find out the number of students that would liketoeat
Matooke(M),Posho (P)orRice(R).Theycame up withthefollowing:

19 liked matooke, 24 liked posho, 25 liked Rice, 3 liked matooke and Rice only,

2liked posho and Rice only. None of the students like matooke and posho only,

4students dislike allthe foods

Task:
Draw a plantohelpthegeographydepartmenttopreparemeals forallthe55
studentsanduseyourplantofindhowmanyconsumedallthethreefoodtypes.

Partll

Answebpneitemfromthispart

Itemb.

A certain island has been having a serious problem of poor network for a
longperiodoftime. Thegovernmentwiththenetworkprovidersareplanningtoestablish a
mast with a frequency that can cover the whole highland. The highlandis in the shape
of the triangle ABC with AB = 10km as the main landing site. SideBC=8kmandAC
=6km.

Task:
(@) By scale drawing, help the government to come up with an
accuratedrawing oftheisland.
(1)  FindtheangleABC
(i)  Given that the mast must be established where two perpendicular bi —
sectorsmeet,establishwithpointM,wherethemastmustbeandfinditsperp
endiculardistancefromthemainlandingsite.
(ii1)  Itisknownthatthefrequencymustcoverthehighland,drawthelocus ofthe
frequencyandmeasureits radius.

(b)  Two points P and Q are 1000metres apart. The angle of elevation of the topof
the mast from points P and Q are 60%nd 30°respectively. Calculate
theheightof the mastif;

(i)  Thepoints areon thesamesideofthemast



(i)  Thepointsare ontheoppositesideofthemast

Iteme6.

Due to land wrangles in the community, an old lady was advised to hire a landsurveyor
in order to measure her land and fence it to avoid intruders. The land is arectangular and
after measurement the surveyor discovered that the length is arectangular area of the land
Is 10 feet longer than its width and the overall area is240 square feet.

Task:
Helpherknowthedimensionsofthelandforproperplanningwhilefencing.

END
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SECTION A
Answer all items in this section.
Item 1. (20 scores)

A census enumerator has been sent to count people in your village. He has been given an i_
pad that is fully charged for the exercise. Unfortunately, there is a small note of the PIN to help
you access the software for the exercise. The note indicates that the pin number is a two digit
number in base ten. This number is equal to five times the sum of the digit. It is also nine less
than the number formed by interchanging the digits. The enumerator comes to your home and
seeks assistance to to help him find the PIN for the i_pad.

The census in Uganda is held every after 10 years. It was last held in 2014 and then
previously 2004. The census in 2024 has revealed that there are 14, 400 people in your
village. This has increased by 60% as revealed by the census in 2014 having been previously
increased by by 80% earlier in 2004,

The enumerator claims for transport refund every after four days, for the 4-day journey made
in the exercise. He travels a certain amount on the first day, then half of that on the second
day, third of that the third day and finally a quarter of that on the fourth day. The enumerator
travelled a total distance of 50km during the four-day exercise. Each kilometer travelled is
paid UGX28,000 Task:

(@) Help the enumerator encrypt the PIN.

(b) How many people were in the village in 2004.

(c) How much did she receive on each day.

(d)  Inyour view why do you think the National Census is necessary.

Item 2. (20 scores)

Your family is designing a parking lot for day and night parking of motorcycles using the
piece of land that has been just been bought in the middle of the city centre. The land is
rectangular in shape with a length of 3m longer than the width and the area of this portion is
108mz2.

The other portion of the land is a car park that will have only taxi and bus. Taxis are allowed
100m2 and buses are allowed 200m? and there is only 500m? of parking space available.
Not more than 40 vehicles are allowed at a time. There are always both types of vehicles and
at most 15 taxis are allowed at a time. The parking fee for taxis is UGX5, 000 and that of a
bus is UGX8, 000.

Each bus carries 78 passengers when full. The bus has a total of 30 seats, some of the seats
are for 3 passengers and others are for 2 passengers.

Sentamu Geofrey@Maths Clinic:0787762458 42



Task:

(@) Find the dimensions of the portion of the parking space for the motorcycles.

(b) How many vehicles of each type should be parked in the parking lot to maximize
income?

(c) Determine the number of seats for the three passengers and for the two
passengers.

(d) Inyour view what precautions should be taken when putting in place the parking lot.

SECTION B
This section has two parts; | and |1
Part |
Answer one item from this part
Item 3. (20 scores)

In your class, there are boys and girls. There are 20 boys whose average weight is 50kg
while the average weight of the entire class of 50 students is 56kg.

Every student in your class offers agriculture and as project for the class, each student was
tasked to plant a coffee seedling in February term one. At the beginning of March, they
measured the heights of the seedlings in (cm) and recorded there heights in there reports to
their agriculture teacher as shown below.

47 27 23 46 37 28 29 36

49 39 45 34 42 35 17 11 20

37 33 38 38 18 31 36 41 14

16 21 28 26 33 40

32 43 35 24 44 41 29 32
The teacher was interested in knowing the average height of the seedlings.
The class teacher grouped the students and gave the students a mind game of finding out the
hidden discs. The game was intended in testing the students ability to discover and explore
hidden ideas in scenario questions. The discs were of four colours of white, green, red and
orange. Three groups X, Y and Z. group X found out 6 white, 9 green and 4 red discs, group
Y found out 6 green, 9 red 4 oranges and 4 white discs while group Z found out 3 orange, 3
white, 4 red and 10 red discs. 12 points are awarded for each white disc, while green, red and
orange discs are awarded 6, 5 and 7 points respectively.

Task.

(@) Onaverage, are girls heavier than boys; explain your answer.

(b)  What is average height of the seedlings.
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(c)  What is the minimum height of a viable seedling if only ten seedlings are viable?

(d) Arrange the information above properly and determine which group won the
game.

Item 4. (20 scores)

Your neighbor has a cup board of twenty identical cups of which eight are red, seven re white
and the rest are black. She has received some visitors from the village who have come to
celebrate the graduation of her daughter at night and is planning to give them a cup of tea at
night. She is told that only two of the visitors like tea and so goes to the cupboard to pick the
two cups. Unfortunately, power goes off and she barely seeing anything. She outs her hand
carefully in the cupboard and picks the two cups one after the other, each cup she picks the
colour is noted and she puts tea for the visitors.

The following day on the graduation party day of her first daughter, she received a total of
fourty guests and availed them with three types of drinks, Novida(N), Fanta(F) and Mountain
Dew(M). a total of 17 guests took Novida and this was the same number of guests that took
Mountain Dew, while nineteen guests took Fanta. She noted that two guests wanted Nivana
mineral water, 5 guests took Novida and Fanta, 6 took Novida and Mountain Dew while
seven took Mountain Dew and Fanta.

Task:
(@ What is the probability that both cups picked had the same color?

(b)  What is the chance that a guest picked at random preferred only one drink?
Part Il
Answer one item from this part
Item 5. (20 scores)

A tourist planning to travel to Uganda from the United Kingdom establishes from google map
that Jinja is 80km due East and 40km due north of Kampala and Luwero is 40km due East
and 80km due North of Kampala. He also notes a straight road connecting Luwero to Jinja
and confirms that Kayunga along this route is midway Jinja and Luwero. On the straight
Kampala-Jinja highway, he takes note of a small town called Mukono midway the journey.
On his tourist visit, he plans to fly from Kampala to Jinja and travelled by road to Luwero
making a stopover at Kayunga where he will drop his colleague who plans to connect from
Kayunga to Kampala so he can see the beautiful Kalerwe Market. A Uber taxi from Kayunga
to Kampala usually charges UGX10, 000 per km for locals but the fee doubles for tourists.

Task:

(@) Determine the displacement of Jinja from Luwero hence determine the distance
between the two towns.
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(b)  Atan exchange rate of UGX4800 per UK pound, how many pounds will the
tourist part with to connect to Kampala from Kayunga using Uber taxi.

(c) Identify some of the tourist attractions that tourists can come and see in any of the
areas mentioned.

Taxi 6. (20 scores)

Paul is a man in your village who fetches water to earn a living. He uses his bucket of height
63cm. the bucket has a top diameter of 30cm and a bottom diameter of 48cm as shown
below. Your family is organizing your eighteenth birthday and Paul has been contacted to
fetch water for the party and he has to fill a 500 litres tank. He is payed UGX500 per bucket.

As he was slopping down the well to fetch the water, he observes a crested crane at the top of
the tree of height 20m at an elevated angle of 30°, when he moved closer towards the tree to
observe it clearly, the elevated angle increased by 12° and he was able to see the bird clearly.
Paul has a height of 1. 2m.

(@) How much was Paul paid for the task.
(b) How close did he move to see the bird clearly?

END
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SAMLING KICHWAMBA PEAS HIGH SCHOOL
456 MATHEMATICS
SENIOR THREE
MID-TERM TWO EXAMINATION, 2023
2 HOURS
INSTRUCTIONS TO LEARNERS
x  Answer all questions in section A and only two questions in section B.
x Each question in section A carries 4 marks and each question in section B. carries 20
marks.
x Show all the working and explanation on the answer sheets provided.
x Any additional question(s) answered will not be marked.

SECTION A (40 MARKS)

1. Draw an abacus and illustrate this expression 5*74+3*72+5*7% on it. (4 marks)

V3—v2
values of a,b and c. (4 marks)

3. A flower garden in the form of a square has an area of x? — 6x + 9

a. Workout the length of the side. (2 marks)

b. If the flower garden has an area of 100 square meters. Workout the value of x and
hence show that the side of the flower garden is 10m. (2 marks)

4. A right pyramid with a rectangular base of 12m by 9m, has a capacity of 360m?.

Find the height of the pyramid. (4 marks)

Convert the following;

30mm?3 to m? (2 marks)

20m? to cm? (2 marks)

Cuboid A has a volume of 810mm?3 and cuboid A is an image of A under an

enlargement of scale factor % Find the height of the cuboid At if its length and

width are 5mm and 4mm respectively. (4 marks)

7. A translation described by vector T transforms a point A (3,-2) to At (5, 2).
a. What is the vector translation T? (2 marks)

b. Use the translation obtained in (a) above to work out the coordinates of the
image of point B (2, 4). (2 marks)

8. A man walked around a circular field, which has a diameter of a 100m, twice. How
long did he walk? (4 marks)

9. The sum of two numbers is at least 20. If one number is three times the other, find
the least possible values of the two numbers. (4 marks)

2. Rationalize and give your answer in the form of a + bVc. Identify the

oo g
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10.A woman was given a drum which is in form of a cylinder if this drum has a
diameter of 10m and height 25m. Calculate the total surface area (T.S.A) of the
drum. (4 marks)

SECTION B. (40 MARKYS)

11.(a) Murungi Charles is a student of mountains of the moon university in his second
year of study and he is struggling financially. He wishes to construct his room of
dimensions length, breadth, height, are given by 20m, 48cm, and 6m respectively.
His personal Engineer Advised him to either use bricks or blocks while constructing
but not lime stones. The dimensions of a brick length, width and height are 0.1m,
0.06m and 4cm respectively, and those of a block are 0.24m by 0.12m by 0.08m.
The cost of a brick is UgShs. 100 and the cost of a block is UgShs. 1000. The
dimensions length, breadth, and height of a block are in the ratio 5:3:2 respectively,
if the capacity of the block is 240m?.

Task

a. As a student of Samling Kichwamba PEAS High School, doing Mathematics, Advise
Murungi Charles on the material to buy between bricks and blocks so as to minimize the
costs of construction. (15 marks)
(b) Find the dimensions of the block in meters.
12. In order to improve on the livelihood among the community, the government of
Uganda embarked on distribution of improved seeds to boost the yields of agricultural
products in Kalangala District which has 4 wards. The wards are A, B, C, and D,
basing on the size of land in each ward for every 100 packets of seed. Ward A gets 30
packets, ward B gets 20 packets, ward C gets 40 packets and ward D gets 10 packets.
The Government has procured 45,000 packets which are all to be shared equitably
according to the community.
Task

a) By using a statistical pie-chart help the local leaders to distribute these seeds to
the community in wards. (15 marks)

b) If the Government spent UgShs 31,500,000 to procure packets of seed for ward
B, How much did the Government spend to procure 45,000 packets of seed for
the whole district?

13. (a) Teacher Charles wrote points A(2,4), B(6,4),and C(4,-2) LQ -RKQTfV PI
after checking his homework about rotation

Task

(i)  Plot points A(2,4), B(6,4), and C(4,-2)
(if).  Join points A, B, C to form a triangle ABC
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(if)
()

Task

Rotate triangle ABC about the point P (-1, 0) through -60°. Find the image triangle
AB!C! and state its coordinates. (15 marks)

A learner was given a task of plotting the points of object and image on the same pair
of axes and find the center and angle of rotation. Given that points of the object are
X(1,-3), Y(1,-8), and Z(3,-8) and points of image are X%(3,1), Y*(8,1), and Z1(8,3).

As a student of Samling Kichwamba PEAS High School in S.3, doing mathematics, help this
learner to plot the points, and find the center and angle of rotation. (5 marks)

14. (a). Given that set A= {all even numbers between 5 and 20} and B= {all multiples
of 3 between 2 and 20}.
Task
a. Find AnB and Show this on the Venn diagram. (5 marks)
(b). At class party, learners were asked what drink each preferred Novida (N), or Water
(W). 15 preferred both, while 35 preferred Novida. Each learner preferred at least a
drink, if the class has 45 learners.
Task
Find how many learners preferred water. (5 marks)
(c). A number of communities are often threatened by malaria, cholera, and typhoid. A
survey was conducted by Village Health Teams (VHTS) in these communities and they
found out that 50, 50, and 40 respondents were more worried about malaria, cholera,
and typhoid respectively. 10 respondents were worried about all the three diseases, 15
about malaria and cholera, 20 about cholera and typhoid, 15 about malaria and typhoid,
while 5 were not worried by any of the three diseases.
Task
(a). Using a Venn diagram, determine the number of respondents who were worried
about;

I. Malaria only

ii.  Cholera only
iii.  Typhoid only

(b). Find the total number of respondents in the survey. (10 marks)
° FNNC KTBJ»

Sentamu Geofrey@Maths Clinic:0787762458 48



456/1

MATHEMATICS Paper 1
2024

2% hours

35 R “‘ hki

UGANDA NATIONXL EXAMINATIONS BOARD
Uganda Certificate of Education

MATHEMATICS
Paper 1

2 hours 15 minutes

INSTRUCTIONS TOCANDIDATES:
This paper consiststafo sectionsA andB. It hassix examinatiortens.

SectiomA hastwo compulsorytems.

SectiorB hastwo parts I andll. Answewone item from each part.

Answeilfour examination items in all.

Any additional item(s) answered nalt be scored.
All answersnust be written in the Answer lb&let(s) provided.

Graph Paper is provided.

Silent, noRprogrammable scientific calculators and mathematiebalés with a listof
formulae may be used.

Sentamu Geofrey@Maths Clinic:0787762458 49



© 2024 Uganda National Examinations Board
SECTION A

Answerall items in this section.

Item 1.
Your guardian has a budget of Shs700,000 for your school expenses. To get to the school
where your guardian wishes to take you for A-level, your guardian drove 4 km east from your
home to the stage and then 8 km north to reach there. However, you realized later that there
was a direct route from home to school your guardian could have used.

On reaching the school, you found out that, the school fees, admission fees and uniform fees
are Shs900,000, Shs100,000 and Shs350,000 respectively. The school also offers a bursary
of; 60% off school fees, free admission and eighty-seven thousand five hundred shillings off
uniform fees to those who got first grade and according to your results, you qualify for this
bursary.

It also has two payment plans on school fees that the guardians can choose from and they
are:

- Paying in two instalments that is to say; two thirds of the school fees at the beginning
of the term and the balance at either visitation day or end of term.

- Paying in three equal instalments; at the beginning of the term, on visitation day and
end of term respectively.

Task:
(@ How far is it from your home to school if you travel through the direct route?
(b) (i)  Since you qualify for the bursary, how much will you pay?

(it) Will your guardian afford the school expenses according to his budget?

(c) (1) How much will those who are to pay school fees of Shs900,000, pay per
instalment, according to each of the payment plans?

(i) Which payment plan would you recommend for them and why?
Item 2.
You have friends who rear cows and goats. During the festive season, they want to sell at
most 10 of their cows and at least 8 of their goats. They also want to ensure that the number
of goats they sell are less than twice the number of cows. They also do not want to sell more
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than 20 animals all together. They wish to maximise sales by selling each goat at

Shs200,000/= and each cow at Shs1.5 millions but they do not know the number of goats and
cows to sell to fulfil their wish.

Task:

(@)  write mathematical statements that show the relation between the cows and goats.

(b)  Show the feasible region of the relation on the Cartesian plane.

(c)  Help your friends to determine the maximum amount of money they will possibly
make from the sale of cows and goats.

SECTION B

This Section has two Partsand |1

Part |

Answerone item fram this part
Item 3.

A day school holds a weekly assembly every Monday starting at 8:00 AM. The Head teacher
has noticed a trend of learners arriving late for assembly. Since the school gates are opened at
7:30 AM, he decided to collect data from a sample of learners on their arrival times in

minutes past 7:30 AM to make an informed decision about the assembly's start time. The
collected data was as follows:

15, 18, 20, 22, 17, 25, 23, 28, 26, 21
30, 33, 35, 32, 36, 39, 42,37, 41, 28
45, 48, 29, 31, 26, 27, 30,33, 34, 31
28, 35, 40, 42, 37, 39, 36, 38, 29, 43
46, 47, 30, 32, 31, 45, 27, 44, 46, 49

52, 53, 55, 51, 50, 56, 57, 58, 59, 51
Task:

(@) Giving a reason, based on calculations using the data collected, suggest the time
the assembly should always start.
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(b)  The deputy Head teacher advised the Head teacher to always start the assembly
when at least 75% of the students are present. Based on the advise, determine the
time the assembly should start.

(c) If you were the Head teacher, which of the two suggested assembly start times
from (a) and (b) would you consider more appropriate and why?

Item 4.
The Ministry of Health in Uganda is conducting a survey about the existence of malaria in
three districts: A, B and C. The ministry will then come up with control measures if the
chance of a person testing positive having visited at least one of the districts is above 50%.
The Ministry has intentionally selected a sample of people who visited the three districts and
tested them for malaria. The test results have revealed that 50 people who visited district A,
60 people who visited district B and 40 people who visited district C tested positive for
malaria. Additionally, 20 people who visited both districts A and B, 10 people who visited
districts A and C, and 15 people who visited districts B and C tested positive for malaria. The
Ministry has also discovered that 20 people who only visited district C tested positive for
malaria and 40 people who visited the three districts tested negative for malaria.

Task:

(@) Determine the number of people that were tested for malaria by the ministry
of health.

(b)  Calculate the probability of a person testing positive having visited at least one of
the three districts.

(c)  Advise the Ministry of health, with a reason based on calculation, whether to come
up with control measures or not.

Part |1
Answerone item from this part.
Item 5.
Your uncle has offered to drive you to your friend's birthday party. He normally drives his car
at an average speed of 50 km/h, so he requests you to get directions to the party reception and
the time you are supposed to be there so that you decide on when you can leave home to
reach on time. You were informed that the party will start at 2:00 PM and the directions are:

From your home, take the north eastern direction and reach the supermarket that is 20
km away.

Then take the road that is south of the supermarket and it will take you 45 minutes to
reach the junction.
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From the junction, take the southwestern road and drive 25 km to reach the party
reception.

On reaching the party reception using the given directions, your friend remembers that there
Is a direct route from your home to the reception that you could have used but does not know
how long it is. Task:

(@) (i) Describe the direction of your home from the party reception.
(if) How far is the party reception from your home using the direct route?

(b)  What time would you have to leave home for you to reach the party reception on
time, if you used the direct route?
Item 6.
Your neighbour has a building structure that is at a roofing stage with the roof frame installed
as shown below:
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The roof frame has a rectangular base with dimensions of 20 m by 6 m and the ridge board of
14 m centrally placed. The triangular faces are equilateral.

She wants to use iron sheets that are available in two types; type A and type B. The iron sheet
of type A costs Shs33,000 each and that of type B costs Shs42,000. Each iron sheet has a
length of 10ft and usable width of 2.623 ft. (1ft = 0.3m)

The hardware shop from which she wants to buy the iron sheets gives a discount of 6% on the
total cost of every fifty (50) iron sheets of type A bought and a discount of 10% on the total
cost of every seventy (70) iron sheets of type B bought.

She intends to borrow money from a bank to buy the iron sheets but she is not so sure of the
amount to borrow.

Task:
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(@ Help your neighbour to estimate the amount of money to be borrowed from the
bank for either type of iron sheets.

(b)  Give your neighbour advice, with reason(s), on the type of iron sheets to
buy END
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1(a) Distance from home to school using the direct route.

School

18K m

Home 4Km Stage
(Direct distance? = 4%+82

Direct distance = v/(42+8?)
=V(16 + 64)

=V(80)
=8.94km

(b)(i) school fees = === x 900,000/=

=22 % 900,000/=
100

= 360,000/=
Uniform = 350,000 —87,500
= 262,500/=
Total amount to be paid = 360,000+ 262,500

=622,500/=

(b)(i1) Conclusion: yes, the guardian will afford the school since the total amount to be paid is
less than the 700,000/= s/he has budgeted for school expenses.
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(c)(i) Payment plan 1

First instalment = % x 900,000/=
= 600,000/=

Second instalment =900,000 —600,000

= 300,000/=
Payment plan 2
Each instalment =§ X 900,000/=
=300,000/=

(c)(it) Recommended payment plan:

Reason:

2. Let x be the number of cows to be sold and y the number of goats to be sold.
| \

[\ Vool
Sales =1,500,000x + 200,000y
Fory =2x
X 0 1
y 0 2
Forx+y=20
X 0 20
y 20 |0

A graph showing the feasible region
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Optimal points (X,y) Sales =1,500,000x + 200,000y
(10,10) 17,000,000
(9,11) 15,700,000
(8,12) 14,000,000
(7,13) 13,100,000

(any other point(s) within the feasible region)

Conclusion: Chooses a combination that maximises sales (a combination that gives the
highest amount of money).

That is,they should sell ten cows and ten goats to maximise sales and they will make
17,000,000/=.

OR

Accept any other correct method.
tn3.

Time(Min) Tallies Freq (f) Cumm Class Mid-point X

freq boundary (x)
15-19 1 3 3 14.5-19.5 17 51
20-24 1 4 7 19.5-24.5 22 88
25-29 i HH 10 17 24.5-29.5 27 270
30-34 | HH Hi 11 28 29.5-34.5 32 352
35-39 HH T 9 37 34.5-39.5 37 333
40-44 Hi 6 43 39.5-44.5 42 252
45-49 H T 7 50 44.5-49.5 47 329
50-54 Hif 5 55 49.5-54.5 52 260
55-59 Hif 5 60 54.5-59.5 S7 285
> =60 > fx=2220

(a) Mean time =2 _ 2220_ 37 minutes
¥ 60

The assemble start time should be 37 minutes from 7:30AM since the average time of arrival of the
students after 7:30 AM is 37 minutes. That is, the assembly should start at 8:07 AM.

Note: Accept calculation of any measure of central tendency followed by a relevant/appropriate
explanation.

(b) EITHER

75% = 75t percentile, given by (:TSO x N)" position of cumulative frequency.
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= (17_(;"0 x 60)t" position of cumulative frequency

= 45 position of cumulative frequency
From the Ogive, 75™ percentile = 46 minutes. (see Ogive)

The assemble start time should be 46 minutes from 7:30AM since the arrival time of 75% of the students
after 7:30AM is 46 minutes. That is, the assembly should start at 8:16AM.

(=)
(=

W
(=]

S
(=]

Cummulative frequency

W
(=]

20

10

14.5 19.5 24.5 29:5 34.5 39:5 44.546 49.5 54.5 59.5

Class boundary

OR

Note: Accept calculation of the 751" percentile using a formula.

Question 4
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SOLUTION EITHER

n- " Q$ Q % Q & Q $@% Q $@& ay=20Q QOB && Q &
Q $@WF20-X, Q $@R=10-X, Q % @&15- X, n(A)only="?,n(B)only="?, N(AUBUC) =40.
OR
n(e)=?
n(C)=40
40

Using the people who visited district C and tested positive gives; x+ 15- x+

10-x+20 =40

45-x=40x=5

Therefore, 5 people who had visited all the three districts tested positive for malaria.

The number of people who visited district A only and tested positive is given by;

50- (x + 20- x + 10- x) = 50- 30 + x = 20+5 =25

The number of people who visited district B only and tested positive is given by; 60- (x + 20- x +
15- X) = 60- 35 + x = 25+5 =30

The number of people who visited at least one district and tested positive is given by; 60+ 25+ (10-X)
+20 =115- x=115-5=110
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Therefore the chance of testing positive for malaria having visited at least one district is given by; P(positive
having visited at least one district)= %220.733:73.3%

The ministry should come up with interventions since the chance of testing positive having visited at least
one district is high (73.3%).

5. Sketch drawing
I‘\E Super Market

9_180O

A

}

225%
Junction
Reception
Distance (D) from super market to junction?
Speed =50km/h  Time = 45minutes = g hours or
Time= % hours or Time= 0.75hours D = Speed x Time

D=50x0.75
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D = 37.5km
Accurate drawing

N
4 Super Market

}1800

7.5cm

225°

Reception

(a)(i) State the bearing of the Home from the Reception.

(a)(i1)Direct route distance= 8.1 cm
= (8.1x5) km

=40.5 km
(i) Distance = 40.5 km
Speed =50 km/h

Time — Distance
Speed
. 40.5
Time = —

50
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Time = 0.81hours

Time = (0.81x60) minutes
Time = 48.6 minutes
Time ~ 49minutes

We will leave home 49 minutes to 2:00 PM to reach the party venue on time.
OR

We will leave home at 1:11PM =(2:00PM —49 Minute) to reach the party venue on time.

QUESTION 6

Area of the triangular sides
HeiJKW K RI WKH WUB3B®HIXODU VLGH ¥
= 5.196m or (\27)mor (3V3)m

6m
Area of one triangular side =% x base x height
- % x 6 x 5.196

= 15.588m?

Area of the two triangular sides = 2x 15.588
=31.176m?
Note: Accept any method of finding the area of the triangular side.

Area of the trapezium sides
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14m

3m 3m

i
Y
A

20m

Height(h)of the trapezium ¥ 2- 3?)

= 5.196m or (N27)mor (3vV3)m
Area of one trapezium side =% x h(a+Db)
= % x 5.196 (14 + 20)

= 88.332m?
Area of the two trapezium sides = 2x 88.332
= 176.664m?
Total area of the roof = 31.176 + 176.664
= 207.84m?
Usable area of each iron sheet = (10x0.3)%(2.623x0.3)
= 2.3607m?

Number of iron sheets =

oboooooob oo bobbb bbob oogoo

_207.84
2.3607

= 88.042
§
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Cost of iron sheets

Type A Type B
A discount of 6% on every 50 iron A discount of 10% on every 70 iron sheets
sheets

(22=2 x 33,000x50) + (89-50)x33,000 | (-2 x 42,000x70) + (89-70)x42,000

100 100

=2,838,000/= =3,444,000/=

Advise: My neighbour should buy Type A iron sheets.
Reason: They are cheaper and she will minimise costs.

OR
Advise: My neighbour should buy Type B iron sheets.

Reason: Since they are expensive, they are likely to be of a better quality than Type A.
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SCORE

1 TOTAL AREA OF
THE ROOF
(a) Area of the triangular Subtotal- 04
side
0] Height 01
(i) Substitution for Area 01
(iii) Area value 01
unit 01
(b) Area of the trapezium Subtotal-04
side
Height 02
Area Use of formula 01
Value 01
(©) Total area of the roof | operation 01
Correct value 01
2 Usable area of the Correct Value 01
iron sheet
3 Conversion of units Correct value 01
4 Number of iron sheets | operation 01
Correct value 01
Actual number 01
5 Cost of the iron sheets Subtotal-03
Correct total cost 01
without discount
Discounted cost operation 01
Correct value (for 01
either)
Subtotal-02
6 Advice/Justification Type of iron sheet 01
Reason 01
TOTAL SCORE 20
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