UGANDA NATIONAL EXAMINATIONS BOARD
Uganda Certificate of Education

PHYSICS

Paper 1
(Theory)

2 hours 30 minutes

INSTRUCTIONS TO CANDIDATES:

This paper consists of two sections; A and B. It has a total of seven examination
items.
Section A has three compulsory items.

Section B has two Parts; 1 and 11. Answer one item from each part.

Answer five items in all.
Any additional items answered will not be scored.

Answers to all items must be written in the answer booklet(s) provided.

Graph paper is provided.
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SECTION A
Answer all the items in this section.

Item 1.

In a classroom activity, senior three students of your school are presented with the
learning aids shown in figures 1(a), 1(b) and 1(c).

Radiation type Radio Microwave Infrared Visible Ultraviolet Xeray Gamma
Fig. 1(b)
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Fig. 1(c): 4 trace of a wave on a CRO, generated Jrom a loud speaker
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The students are required to:

(@ (i)  describe th :
oliss c fO‘I'matlon of the phenom . .
room setting. enon shown in figure 1(a) in a

(ii)  explain wh :
1(a) and w}):yt }:te i}S)}-]ySICal rainbow appears curved as shown in figure
In the position opposite to where the sun is.

(b) (i) stat
¢ the general name of the waves shown in figure 1(b)

(if)  explain the
effect of the tw iati
1(b)ona phOtOgraphicep]a t(; -radlatlons at the extreme ends of figure

. '
Eoll)) explain the usefulness of visible radiation
v c : '
xplain the pattern of the waves shown in figure 1(b).

(c) wuse figure 1(c) to determine the:
(1) amplitude of the sound waves,
(if)  frequency of the sound waves.

The senior three students
are unable to do the classroom activity due to |
knowledge and have approached you for help. ’ o leckcol

Task:
Assist the senior three students do the classroom activity.

(Hint: Velocity of sound in air is 330 ms.)

Item 2.
A patient has been taken by relatives to a hospital, complaining of severe pain in the
dmitted the patient in an isolated room and decided to examine

neck. A doctor has a
the functioning of the thyroid gland. In the process of the examination, a radioactive
isotope has been injected into the patient to be used to diagnose the thyroid disorder.

The activity of the radioactive isotope from the thyroid gland is detected and

recorded as shown in table 1.

Table 1
| Activity (counts per minute) 480 | 280 | 170 | 100 | 60 35
.T_imwis)..—--—-—-'— 0 10 20 30 40 50

k on him in the isolated room, the

ves of the patient want to chec

o wait for the right time (when the activity is equal to the

Whenever the relati

doctor tells them t

background count rate of 40).
f the right time for them to check

nformed the relatives that i
ons in the isolated room.

The doctor has also i
they must observe precauti

on the patient comes,
Turn O"er
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The relatives have demanded to know the period they should wait before they can
check on their patient but no one answers them. They have also been left wondering
what the precautions are and why they should observe them.

You have heard the doctor talking to the relatives and they have contacted you to
address their concerns.

Task:

(@) (i)  Use the datain Table 1 to determine how long the relatives should
wait before they are allowed to check on their patient.

(ii)  Explain to the relatives why they need to wait for that time bcfm;e they
enter the isolated room. -

(b) ()  State the precautions the relatives have to observe inside the isolated
room.

(i1)  Explain why the relatives should observe the precautions when inside
the isolated room.

Item 3.

Some regions in Uganda are affected by the changes in seasons that sometimes may
lead to famine. Accordingly, the people in Uganda have been demanding for
solutions from the government to ensure that famine does not occur any more.

In November 2022, the government launched a satellite into the lower Earth orbit
through the support of the International Space Station (ISS). A number of people
criticised the move by the government to launch the satellite into space, claiming that
the satellite will not solve the problem of famine in Uganda.

Task: .
As a student of physics;

(a)  help the public to understand the occurrence of seasons.

(b)  make the people understand and appreciate the reason why the
government of Uganda took the move.
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SECTION B

Part 1
Answer one item from this part.

Item 4

(gggrn::)sr[lfirn:;egzsnho:in e for work at 7:20 a.m. and as a must carries tea in a flask.
cnter she had in th et;] ed to prepare the tea she carries but remembered that the only
e house was 5 litres in a sauce pan of 0.2 kg in a deep freezer.

On rc(;n.ovmg bthc sauce pan from the decp freezer, she realised that all the water had
turned 1nto a lock of ice. It was 7:00 a.m. and she was worried about leaving home
late, but decided to heat the sauce pan containing the block of ice with her heater
rated 4.22 kW, until all the ice turned into water and the water boiled ready for tea.

Hint:
Specific heat capacity of the saucepan =900] kg'K!

Specific heat capacity of water = 4,200 J kg 'K!
Specific latent heat of fusion of ice = 336,000 J kg™
Density of water =1000 kg m?
Boiling point of water =100 °C

=0°C

Temperature of ice in the sauce pan

Task:
how long it took your sister to boil the tea.

(a) Determine
er or not your sister was able to leave home for work at

(b)  Explain wheth
7:20 a.m.

Item 5
the whole family to the village but is not sure of

Your father has hired a taxi to take

the total distance from your home to the village. The taxi driver has informed your
father that he charges Shs2,500 per km moved and. tha.t your fat.her should not
worry about the distance since he installed machine in his taxi that shows the
motion of the taxi in form of a velocity time graph.

Turn Over
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The taxi has set off from your home to the village and the velocity time graph for
the whole journey is as shown in figure 2.

V (knv/h) [T TR L
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Fig. 2
On reaching the village, the taxi driver has requested for his payment. However, your
father has refused to pay until he is helped to understand how the graph drawn by the
machine is related to the distance travelled.
Task:
Help your father to;

(@)  understand the motion of the taxi from your home to the village.
(b)  determine the amount of money he has to pay to the taxi driver,

Part 11

Answer one item from this part.
Item 6.
The school scouts planned to go for a camp where they would stay for seven days.
The tent they were to use had no electrical wiring. The camp site was near a meter

box from which they could access electric power which they would pay for. They
intended to wire the tent so as to have clectricity.

They planned to carry along with them components which they would use to make
an clectromagnetic device for alerting members of the different activities,

The scouts intended to use a bulb rated 240 V,5Wfo
electric kettle rated 240 V, 2 kW for 3 minutes
of departure, the leag scout they were relying on t
tent, design the electromagnetic device, as well
money to pay for using the bulb anq kettle, could n

r five hours every day and an
a day. However, on the day
0 draw the wiring plan for the

as to determine the amount of
ot be accessed.

One of the scouts is your friend anq has approached you for help.
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Task:

Perform the duties of the lead scout.
(Hint: each unit of electric power costs Shs1000.)

Item. 7

rive screws when making furniture.
working. He took the drill to a
d.c. motor had got burnt and

Your friend, a carpenter, uses an electric drill to d
One day the drill he was using suddenly stopped
technician who informed him that the coil in the
therefore the motor had to be repaired.

The technician assured your friend that he could repair the motor and make it even
more efficient if your friend bought the required materials. However, your friend
could not understand what the technician was saying and has therefore approached
you for more information about the structure, mode of operation of the electric motor

and how it can be made more efficient.

Task:
Provide the information needed by your friend.
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535/1 Scoring Guidelines with Weighted scor
es

ITEM | ELEMENT OF BASIS | DESCRIPTOR
CONSTRUCT CODES
1, Understands IR1(1)

how waves are

generated,
propagated and
their effects on
matter in
everyday life

Explains physics concepts and theories
laws and principles in the ’
generation/propagation/properties of
waves, its effects on matter and their

applications in everyday life.

MC1

Interprets accurately and correctly uses
numerical formulae with appropriate
applications, assumptions and conclusions.

Understands
the structure of
atoms, nuclear
processes and

bt AT o i ol e s ok

11R2(2)

i s D R O e SR A e
’v,‘.._--a,“l..‘ -

theories,

—— B e

Explains clearly phys1cs c:)ncepts ,
laws and principles, in the nuclear
processes and their effects in everyday life

\

|

their IR2(1) | Explains physics concepts, laws and
applications in principles, in the nuclear processes and
everyday life their effects in everyday life.

MC2 | Presents accurate and precise numerical 5
formulae with appropriate applications,
assumptions and conclusions.

R B s S T T R
Understands IR3(2) | Explains clearly physics concepts, theories,
galaxies, laws_and principles in identifying methods,
satellites, digital distinguishes between processes in earth
communication and space physics and their relevancy in
and their use in everyday life.
everyday life \ j

IR3(1) | Explains physics concepts theories, laws 2
and principles in identifying some
methods, distinguishes vetween processes
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1n earth ar}d space physics and their
relevancy in everyday life.

Understands
the effect of
force and heat

on properties of
matter in
everyday life

MC3(1)

IR4(2)

Presents accurate and precise numerical

formulae: with appropriate applications,
assumptions and conclusions.

Explains clearly physics concepts theories,
laws and principles in identifying complex
methods and effects , distinguishes
between similar effects of force and heat on
properties of matter in everyday life.

6

IR4(1)

Explains simple methods simple methods
ar.ld.effects of physics concepts,
distinguishes between effects of force and

heat on properties of matter in everyday
life.

MC4

formulae with appropriate applications,
assumptions and conclusions.

Presents accurate and precise numerical \

|

Appreciates
electricity and
magnetism in
everyday life

IR5(2)

Explains clearly physics concepts theories ,
laws and principles in identifying complex
methods, effects, distinguishes between
processes in electricity and magnetism and
their applications in everyday life.

IR5(1)

MC5(2)

MC5(1)

Explains physics concepts, laws and
principles on simple methods, effects,
distinguishes between processes in
electricity and magnetism and their

applications in everyday life.

Presents accurate and precise numerical

formulae with appropriate applications,
assumptions and conclusions.

Presents accurate and precise numerical

formulae with appropriate applications,
assumptions and conclusions.

\
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UCE 535/2 2024
Item 1

Your school wishes to buy glass blocks of refractive indices between 1.4 and 1.6
inclusive, to be used during Physics practical lessons. The Director of Studies (DOS)
has received samples of glass blocks from a supplier who claims that they are of the
required range of refractive indices.

The DOS wants to confirm the supplicr’s claim but lacks the knowledge, yet both
the teacher of Physics and Laboratory technician are absent.

You have been provided with the sample of the glass block that was delivered to
the DOS.

Task

Help the DOS to verify what the supplier says and advise the school on whether or
not to buy the glass blocks.

Item 2

You have visited your friend Sarah who repairs weighing scales and expressed
interest in working with her at her workshop. A weighing scale has been brought to
her workshop for repair. On examining the scale, she notices that the spring in the
scale is faulty and needs replacement. The spring needed for the weighing scale
should be of force constant between 20 Nm™! and 40 Nm'! inclusive.

As part of your interview, Sarah has provided you with a spring whose force
constant is unknown and wants you to determine whether or not it can be used to
repair the weighing scale.

Task

Determine whether or not the spring provided to you can be used to repair the
weighing scale.

WYy 2!



PHYSICS PRACTICAL 535/2 SCORING GUIDE 2024

BASIC CODE | DESCRIPTOR WEIGHT
A Aim and purpose correctly stated 6
Aim or purpose correctly stated 2
No or wrong aim and purpose 0
VAR Independent variables Key points
Dependent variables {4-6} =5
Controlled variables {2-3} =4
{1}y =2
{o} =0
H Statement with or without purpose correctly written 6
No or wrong statement or purpose written 0
P Half and above total key points {6-13}=3
One to less than half of total key points {1-5} =2
No key point {0} =0
EP One error + one precaution related to the experiment 3
Only an error or precaution or none written 0
PD At least one set of values (dependent + independent variable) | 2
No set of values written 0
RDA Values outside table (eg P,) Atleast3=3
Accuracy of three experimental values {1-2}y =2
Trend {0} =0
Unit (Any one)
Calculated values (Any one)
DAI Tittle {6-12} =4
Drawing axes {3-5} =3
Labelling axis {1-2} =2
Uniform scale {0} =0
Plots (any one)
Best straight line (through 3 points)
Methode of finding slope
Reading coordinates accurately
Substitution
Arithmetic
Answer
Unit
CAD Conclusion and advise related to hypothesis + aim + data 6
Either conclusion or advise related to hypothesis + aim + data | 5
None written 0

A—-Aim VAR - Variable
EP — Error and precaution

RDA — Results and data analysis

H — Hypothesis
PD — Procedure + Diagram

DAI — Data analysis and evaluation

CAD — Conclusion and advise

P — Procedure




