\s Jaded 1sed wn |N2 111N2 MauU 8 .1au pPeo |[UMOP ued NOA WOD "8uU | |UOO INU MWW WO 1} papeo |[umog

O-LEVEL PHYSICS SEMINAR SLATED FOR 21ST JUNE 2025 AT

ST JOSEPH OF NAZARETH HIGH SCHOOL KAVULE-~-KATENDE-MPIGI

IN CONJUCTION WITH SEPTA

ELEMENTS OF CONSTRUCT AND THEIR CHAPTER BREAK DOWN
1. Physics 535/1 (Theory paper)

Construct: Appreciates physics in everyday life

o)

Item Element of construct Topics covered
SECTION A: Compulsory
Item one | Understands how waves are| [ Nature of lig@‘ﬂection of light
generated, propagated and at plane surfaé&,
their application in everyday| [ Reﬂecti%‘of light at curved
life surfaces Oy
] Re{x@izm, dispersion, and color
O /{;@kés and optical instruments
) @;@'eneral wave properties
kS [ Sound waves
Item Understands the struc f| O Atomic models
Two atoms, nuclear proce, d ] Nuclear processes
their application i% ryday
life. .
Item Understands\’solar  system,| [ The solar system
Three ggl?_mes tars, s_ate!htes & 7 Stars and galaxies
digital ( communication in . —
e&%ia : [J Satellites and communication
ev y life - :
® [] Digital electronics
SECTION B
PART I
Item D |Understands effect of force| L[| Measurements in Physics
%and and heat on properties of ] States of matter
ive

matter

] Effects of forces

[J Work, energy, and power

[J Turning effect of forces,
center of gravity, and
stability

] Pressure in solids and fluids

1 Mechanical properties  of

Materials and Hooke’s law

] Linear and non-linear motion
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] Temperature measurements

'] Heat transfer

] Expansion of solids, liquids, and
Qases

[J Heat quantities and vapors

PART II
Appreciates electricity and ] Magnets and magnetic fields
magnetism in everyday life [J Electromagnetic effects (\q:\o
Item '] Electrostatics )
Six ] Introduction to c@{@l’[ electricity
and [1 Voltage, resiz&{zbgand Ohm’s law
Seven [J Electric @@?gy distribution and
consun{;@&

NOTE: @®

» Section A will comprise of three co Isory items
» Section B comprises of Part I and II each having two questions and a
learner answers one question fgo each part.

> In total five questions must empted by the learner.
» The paper is for 2 hours inutes

. . oy
2. Physics practical 5% /3

Construct: Appr t&s scientific investigation in physics
pp A‘%‘ 2 phy:

Item Element of Sections
Construct
Item Ong_{Xppreciates ] Mechanics

Physics

or ’1\580“ Scientific
& Investigation in [J Light

] Electricity

NOTE:

The exam duration is 2 hours.

There are two examination items in this paper.

Students select one item from the options provided.

The two items can cover either Mechanics and Electricity, Electricity and
light or Mechanics and light.

YV VY
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» Learners are encouraged to practice all three sections: Mechanics, Heat,

Electricity, and Light.
» Avoid focusing solely on specific themes as any item may come from any
where
SEMINAR ITEMS
SECTION A
ITEM 1

Learners of S.4 visited Kasenyi landing site and made critical observzgti@s
which seemed unusual to them without valid scientific reasmq)QThey
observed the following; (E)/

e A magical pool of water along the way to the landin&@ on a tarmac
road.

e The fish in the water appeared nearer and bi RYhan when outside.

e A stand-by computerized system hous n the lake shores for
recording the nature of waves on the so as to alert the fishermen
whether the lake was safe for fishigss

e A radar that emits radio waves tQa d in search and rescue of vessels in

distress. «2»
<5

Aarnplitude (cm)

/\ X (cm)
& 0 o 135 J2.0 Ws.o <
-1

(
Ov

({lﬁ figure above shows a wave form from a computerized system
H%t:

e The frequency of the computerized system was, f = 180 Hz, and fishing

[

would only continue if the velocity of the water waves in the lake was

less than 7.2 kmh™1!.

Task: As a learner of physics; assume that the learners have approached you

for help with the above information;
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(a) Explain to the learners to understand the observations above.
(b) Establish whether fishing was possible on that day.
(c) Explain the properties and applications of the electromagnetic waves

used by the radar.

ITEM 2

One weekend during a premier league match, parents observed that thej ?pn
always watched the matches on a plasma TV at a close range only. T 'Qnade
the parents concerned about their son’s sight and they vis'%’ medical
personnel who recommended that the student should wear asses with
power in the range of (5D-10D). While in hospital hall, thééheard sounds of
crying patients from the next room which was with c %I door and this left
them wondering how they sound was able to ree@m.

Task: As a learner of physics help the stude@y;

(a) Explain the cause of such a si Ag» arrangement and the possible
measures taken to correct the siation.

(b) Explain how sound Wave&%e able to reach them despite crying
patients being in a clos or.

(c) Establish if the studﬁ@ sight was restored if he was given an eye lens
of focal length, %B%m

ITEM 3
Residents fronq%y nearby village complained of too bright laser light from a
night club@'ch was situated about 8 miles away, they claimed that laser
light c be dangerous to their eye. In response, the management of the
cl s}d the normal bulbs had been replaced by laser lights which produce
l@t of wave length 532nm which is safe to use. Inside the hall, disco lights
flashing red and blue light were used and the performers were putting on
costumes made of white T-shirts and yellow hats on their heads. The
appearance of the costumes kept on changing in presence of disco lights and
this surprised the audience and they wondered how such incidence can

happen.
Hint; 1nm = 1 x10°m.
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The use of lasers above 7.5 X 104 Hz is not acceptable.
Task; Use your knowledge of physics to;

a) Determine if the light from the newly installed lights were dangerous.

b) Explain why light from the lasers could reach further than that from the
normal bulbs.

c) Explain why the appearance of costumes kept on changing.

\o
ITEM 4 Qq’

A girl was in her father's car going for a Family-Day-Out in Jinja. The weather
was hot and the sky was clear. She bought a curved mirror a hawker
who was passing by to see if her makeup was still on, anql%@ surprised by
the big-size and the nature of her ear ring when the min%}'as further moved
closer to herself. She tried relating the incidence t %’driving mirrors fixed
onto the car but she got confused more becaus@

& appearance of the images. Along the way, itched on the car radio but

e difference in the size

the signal of frequency 93.3MHz was n A@ear. At night, on their way back
home she again switched on the radile this time the signal was very clear.

When she reached home, she i iately called her friend to share her

experiences. é)
HINT: (\;’
?»

e Velocity of radio Waves is v = 3.0x108ms~

e Hawker’s c@ed mirror had focal length of ,f = 15 cm

1

e The gi]Q r ring was of height, 2 cm placed 9 cm in front of a hawker’s

cu @mirror.
2

Task:bs a learner of physics help the girl to;

Cv?a) Identify the type of mirror fixed on her father’s car & show how it forms
its images.
(b) Use the information provided above to come up with a scale ray diagram
to determine the distance of the image of the ear ring from the mirror.
(c) What advice can you give the girl so that she can clearly see herself
irrespective of the position of the mirror.

(d) (i) Explain the behavior of the radio signals during her travel.
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(ii) Know the suitable wavelength at which the radio was broadcasting.

ITEM 5

In a bid to obtain alternative sources of energy, world-wide a number of
nuclear plants have been constructed to provide a cheap source of electricity.
One evening a woman was watching international news on BBC and the news

reporter said that nuclear plants use radioactive substances such as Ura&f@n

%Q)
U+ Z > X o+ 3% + 20n @
The woman could not tell how; how it was possible to gfectricity from

Uranium. %

Task; As a student of Physics, help the woman tO"\%

as the fuel and it reacted as shown below;

(a) Identify Z in the reaction and establisé%)%}lether an element '3W was
an isotope of element X. ‘{,
(b) Establish how such cheap electh would be obtained (Explain using

a well labelled diagram).

how they can be ha

ITEM 6 %V»

Natives of a certab@’ea complained of severe fever, sudden loss of hair and

(c) Identify the dangers agﬁjated with such radioactive substances and

headaches w worried their leaders. The local authority of the area
contacted overnment and a team of scientists were sent to make a study
about t ea. After the study, they reported that the back ground radiation

int e}rea was 200 counts per hour. Their report also indicated that the area
(iiined radioactive uranium that had an activity of 6600 counts per
hour inclusive of background radiation and half-life of 2 days. On receiving
the report fr om the scientists, the government ordered the locals to vacate
their area and instructed them to return when the radiation levels from

uranium falls below the background radiation.

Hint: The area was being utilized as a Uranium mining site.

Task: As a student of physics,
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(a) Help the natives know the time they will have to wait before returning
to their home area.
(b) Suggest the possible sources of background radiation

(c) State the environmental effects of Uranium-mining.

ITEM 7
At a national referral hospital, radioactive iodine, I-131 is used as the first
treatment of thyroid cancer. For the first treatment to commence the radiation

level from the machine should be equal to 250 counts per minute q)

The data as monitored and displayed on the radiation detector magcivines is

Activity (counts per min) 1000 | 800 | 640 |5 lO\WO 330 | 260 | 200
Pa s 8
Time (hours) 0 2 4 | 8 10 | 12 14

shown below;

)
Ater the treatment the patients are iilgned that the second treatment
(Therapy) will be done using a machi at produces x rays radiations but
this worried the patients that the ¢ tions could be dangerous. The hospital

counsellor told them not wor @ they are not convinced.

Task: As a student of Phye(@;V

(a) Explain how %Z% iations used in the therapy are produced.

(b) Explain to @
place tél ure safety of patients during treatment.

atients the measures that the hospital staff puts into

(c) Es‘u(g?@; the time the patient has to wait before commencing the
S@ ment

Ag electrician was contacted to construct an automatic switch for a home fan

and he presented his construction model as illustrated below:
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HOT =1 Temperature

CcCOLD =0 sensor S ] ON =1
A ' :' OFF =0
1 ' .
- C ' Relay Main Fan
' L}
! CONTROL
» ' SYSTEM :
BRIGHT = 1 Light D e
DARK =0 sensor
B

Fig. 2 shows a control system from the electrician

e

time of construction of the control system called her mother who %
ystem

Her elder son with some knowledge of Logic gates who was at home b

Switzerland using his mobile phone to inform her that the con
had been improperly installed, stressing that it should havgs@e‘ following

combination of logic gates which was slightly different fyfgm ¥hat the

electrician had used in the control system. %?’
N
Ao E
Bo——| D

o
N
Fig. 3 shows a co l'system from the son
Task: As a student of physics;
(@) Under what circums s would the home fan operate after
installation by the e &ﬁcian.
(b) Identify instrume everyday life where such gates are applied.
(c) Construct a tru ble for the logic circuit presented by the;
(i) The e ician

ITEM 9(ii) Q‘

Studentsé,p ysics were availed with data collected over a certain period of
time al d the globe and they noticed the following.

Q ome places having day time other places were having night time.
Various places were having different weather seasons throughout
the year
e that the earth is about 149,600,000km from the sun and it takes 365
days to complete one revolution
During the lesson, they were informed that the relative motion of the planets
leads to occurrences of these events. At the end of the lesson, they were left
with an assignment to list all the planets in the solar system in their order
and explain how the relative motions lead to the occurrence of events above.
However, your friend missed the lesson and had no idea on how to attempt the
assignment

TASK: As a physics learner use your knowledge of physics to;
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a) Help your friend to attempt the assignment clearly explaining the
causes of the trends in the data that was collected.

b) Explain to your friend to estimate the average speed of the earth
stating any assumptions made.

ITEM 10

A group of tourists visited temporal Nasa station organized for public viewing
of solar eclipse in different parts of North America that happened recently.
They wondered how people at NASA use satellites to study weather patterns
and such events are predicted to occur.

They were cautioned to use solar glasses to be able to view the eclipse sﬁgy
since it shinning bright. At night, they were happy to see a numbe ars
in the sky that appeared with different colours and shone differ% 7 Given

the high temperatures of the sun during the day, one of the tourists
was curious to know how the sun produced such energy an y stars have
different colours and appear to twinkle. 6

Task %’

a) Explain how this particular type of ecrlgﬁcurs.

b) Explain what determines the colour a ightness of the star and why

they appear to twinkle. «2\

c) Explain the source of energy f%e stars such as the sun and explain
why solar glasses were necsé%}y
d) Explain how people arou@ he world are able to view eclipse in real

Use your knowledge of Physics to

time. Y’
ITEM 11 Yir\)
During bicycle co titions in a forested and mountainous areas, one of the

riders lost his a@ut. Fortunately, he had a smartphone and called one of
his friends %

him to tL(% n the GPS on his phone. The GPS instantly gave him his exact
locati%Qnd the exit routes and this surprised him.

uld not give the exact location to the friend. The friend told

\Kﬂéy& they came back to the camp, during a movie night, they all observed
rising and falling water levels on the TV. That same night, the moon was very
bright and at the same time, so many stars were shinning in the sky which
surprised them. One of them had no knowledge about earth and space

physics was confused and could not understand those occurrences.

Hint: The GPS receiver is at a distance of 35786km from geostationary orbit

and the signals travel at the speed of light.
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Task: As a learner of Physics, explain;

(a) How GPS was able to locate his position and how long the signals take
to reach the receiver.

(b) How communication between him and his friend was possible.

(c) State other uses of satellites in our daily lives.

(d) How variation in water levels is brought about and their importance to
mankind.

(e) Explain the origin of shining stars observed in the night sky? QC{:D

Y
SECTION B @5
@

PART I (MECHANICS & HEAT) {,Q

<&

ITEM 12 X>
Two hunters A and B supply meat to a certain b ﬁry on daily basis. They
use a uniform wooden pole of length 2m and @t SON to carry their meat.
On a particular day they had to supply 5&}{ of meat to a nearby butchery
and it was tied at S0cm mark from on of the pole. The hunters felt great
tension at their shoulders as they Q%vied it and they wondered why the pole
didn't break despite the heavy }@ hich was being carried using it for some
time. When they reached , the butcher had sent a complaint that they
delayed the supply ané@f

However, they were

had to deliver the meat in the next 30minutes.
ry and one of then urged that 10 minutes are enough
to move from hor@to the butchery, so they agreed to first prepared part of
the meat usi electric air-frier rated 750W and eat. If the heat capacity of

meat bei @oked is 16.5kJK-! and the meat will get ready if its temperature
raise 120°C

'Ka:';}: As a physics student help the hunters to:
(a) Know why the wooden pole did not break.
(b) Determine the forces that caused pain at their shoulders.

(c) Establish whether the hunters will able to deliver the meat in time if they

consider eating first.

ITEM 13
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Two tourists from America visited Uganda and went for Mountain climbing.
Before climbing they were briefed that they should be aware of nose bleeding
if they climbed beyond 43000 cm height. The barometric reading at sea level
is 76cmHg and at the top of the mountain is 72.12cmHg. When at the top
they decided to make some tea and cook some food however they faced
difficult getting the food cooked.

Given that 294kJ of energy was supplied to boil 1litre of water initially at
26%c, the Specific heat capacity of water is 4200 Jkg~K !, Density of air

is1.2kgm~3 and Density of mercury 13600kgm™3.

e

Task: As a physics student; help the tourists to; QQ)

(a) Know whether they will bleed at the peak of the mountaig;,jd ing the
mathematical approach and explain why?

(b) Determine the temperature at which the water boi@)‘che top of the

%ﬂing.

asure the pressure of

mountain and explain the implication of this o

(c) Design an instrument that could be used t
the atmosphere to be used by climber to the eventualities as they
approach the top of the mountain. (A ble apparatus; Trough, one-

meter-long glass tube, and merc

ITEM 14 Q

A certain driver set-off from his k place with a uniform speed of 20 kmh™?!
for 1.0 hours. As he appro ‘%d the traffic light, he decelerated to 15kmh™!
for 0.5 hours after whi accelerated to 30kmh™! for 1.0 hours. To his
surprise, the car star to decelerate uniformly to rest in 0.5 hours due to
lack of fuel and %1

on top of its $ rack which greatly affects its stability. He attributed this
mess of %1@1 t stopping to the petrol station attendant who might have

i\

cheat§@

m ic came to inspect the car, it was found out that the tyres were hot

ly loaded mini-bus by passed him with lots of luggage

yet he paid him money for full tank re-filling. However, when the

acrh almost at the verge of bursting if the journey was to be continued.
Hint:

e Capacity of the car’s fuel tank was 20 litres.

e Car consumed i litres of fuel per km.

Task: As a learner of Physics;

(a) Prove whether the driver was cheated by the fuel attendant.
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(b) Explain how the stability of the by-passing vehicle can be improved.
(c) Explain using Kinetic theory, why the car tyre would burst if the journey

was continued.

&

ITEM 15 /q)

A lorry of mass 3.5 tonnes collided head on with another stati salon car
of mass 1.5 tonnes which was parked by the roadside. Neaig@raffic officers
rushed to the scene & found out that; the lorry had w@, ut tyres and hot
engine surface in one of the engine components. T &gine was dissipating
heat to the surrounding at a rate of 10 kW tha@ld cause a temperature
raise of 30° C per 1.05 minutes. The driver @g)ignorant about the amount
and a particular kind of liquid to be add the engine component to cool it
down. They also found out from the s@ﬁiecting camera that the lorry and

1

the salon car moved at a speed c& s and 15 ms™! respectively after the

impact but they could not ret '@the initial speed of the lorry to determine if
it was over speeding or no;\)Y"
Hint: ?‘r
e SHC of 1iquid§4 00 Jkg~*K1
e Speed li 'th 60 kmh~! along the road.
Task: As a er of Physics;
(@) E to the driver the type of liquid that he needs to use to cool the
GB%) Help the driver to determine the amount of liquid that he needs to put
in the radiator so as to maintain good temperature conditions of the
engine
(c) Help the traffic officers to determine if the loaded lorry was over
speeding hence identify the type of collision between the lorry and the

car.

PART II (ELECTROMAGNETISM & ELECTRICITY)
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ITEM 16

Various Physics projects were displayed on V.D and; Group I members,
displayed & demonstrated a project of domestic house wiring (circuit) on a big
soft board with different electrical components and colored wires. Group II
members, displayed and demonstrated a project of making an electromagnetic
device for carrying metal scrap in recycling plants using 1 pair of fresh dry
cells connected in series in a cell holder, an iron rod and connecting wires of
resistance 2(). The device malfunctioned after a short period of time duéjo
short life span of cells. But parents did not have scientific knowled Q out
the learners’ projects, and one parent tried to explain why the bul@é{ed but
his explanation was not clear.

&@

Task; As a student of Physics help the parents to;

(@) Understand the color codes, main features of Yfft displayed and their
relevancy in the circuit. (Include a clearly %belled diagram)

(b) Design the device and how its strengt be improved.

(c) How best can the cells be arrang ? as to prolong their life span if,
the current is greater than 0. 70Q

Hint: Emf of each cell = 1.5@ , and internal resistance = 0.1Q

ITEM 17 <§)
Your brother went to the ﬂ;ﬁ to trim hair, and he noticed that; there was a
new electric fan and, s box, had markings (75W, 240V) when he looked

ld ensure its efficiency.

up it was fixed in ceiling of the salon and it had rotating plastic rods. He
wondered wh € figures meant and how the rods are able to rotate swiftly.
On his way,, %k home, dark clouds gathered, a thunderstorm suddenly broke
out whij (%:hildren were playing under the trees. The thunder roared and an
ele{% discharge flashed across the sky. Suddenly, it struck a tree near

sy

but everyone was frightened.

s the road, causing fire, panic and shock. Fortunately, no one was hurt,

Task: As a student of Physics help your brother to;
(a) Identify the electromagnetic device that supports the “rods” and how it
operates.
(b) Explain the of the labels on the electric fan box.
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(c) Assist the community to understand how such a phenomenon occurs
and how their property can be protected from it.
(d) Suggest other safety measures (precautions) the people in the

community can undertake to limit the effects of such an occurrence.

ITEM 18

Nahya received gifts from her USA donor which included a radio with an
input label of 3A, 360W. She was advised that the radio could not con
directly from her socket connected to the 240V mains in Uganda and @ ired
to use a device that would help step down the voltage, which planned
to make with consultations. Nahya contacted the technici d got a soft
iron core that would hold a coil with a maximum of 80 t % ahya planned
to use the radio in for 45minutes per day for the two eeks she would be
in holidays as well as three, 7W bulbs for 5 hour day for the two weeks
but does not know whether the electric ener%}x has will be enough since
her submeter (yaka-meter) only reads 5. 651& .

Task: As a learner of physics;

(a) Use a labelled diagram, help ({%\hya understand the operation of the

required device. @
(b) Guide Nahya more on t, %ssible distribution of the turns in both coils

of the device. §?~,
t

(c) With clear mat ical computation, help Nahya know whether that
prepaid eleig@ energy will be sufficient.

(d) As a lea f energy consumption and distribution, advise Nahya on the

pret@ﬁ;j ns and good saving practices of the energy in use above.

S
1653 19

During a physics lesson, a group of learners were given the following
apparatus and required to use them to ascertain the best circuit that would
give the highest current flow in regards to the arrangement of resistors and
also use them to verify ohms law. connecting wires, a voltameter, an ammeter,

a 9V battery and two resistors of 3Q and 4Q, a switch, a rheostat.
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When one of the learners connected to form a circuit, the ammeter deflected
in opposite direction and also the nearby compass needle deflected when a
bicycle spoke was connected in the circuit and placed near it. This confused
them more since they couldn’t get a scientific explanation. They continued

trying in vain until lunch time when an electromagnetic device was sounded.
Task: As a student of physics; Help the group

(a) With reasons, design for them a working circuit and clearly explair:QS)
them how to use it to prove the required law. Q

(b) Appreciate the different ways they would arrange those resistors and
which of them would give much current. @

(c) Why the ammeter deflected in that direction. &@

(d) Know the cause for the deflection of the comp@s needle and any
possible application for such phenomenon. ?’

() Know the operation of the device that Wa%s@ded during lunch.
S
&
S
N
Y’ APER 2 & 3
?{,\’PRACTICAL ITEMS

ITEM 20 §$

An investor ow sQactory that manufactures gum boots. He buys
rubber at sh@per kilogram. A girl collects 1000 rubber bungs
whose ma are in the range 50 g — 100g inclusive as required by
the inv %} The girl would like to know how much she can earn
from @ale of one rubber bung but has no weighing scale to
megsure its mass.

Task:

As a student of physics, carry out a scientific investigation to help
the girl determine how much she can get from the sale of one rubber
bung.

ITEM 21

A student had a problem of seeing near objects clearly. When he went to an
optician he was told to buy spectacles to aid his vision. Unfortunately, the
glasses fell down and the lens in the glass broke. he decided to visit the nearby
eye clinic but did not know the focal length of the lens in his broken spectacles
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The broken spectacles had a lens whose focal length was in the range 9.0cm
— 11.0cm. You have been provided with a lens similar to the one that got
broken in the student’s spectacles.

Task:

As a learner of physics, carry out a scientific investigation to determine
whether the lens bought can be used to replace the broken one.

ITEM 22

A wholesaler dealing in dry cells checks their quality by considering t)&ir
internal resistance to be 0.5Q after manufacturing for a good quality ot 1se
they are of poor quality. The wholesaler receives the consignmen the

person in charge of checking their internal resistance is aw@g’and the
wholesaler is challenged whether the cells are of good quality.

Task: As a learner of physics, help the wholesaler to knqﬁ\&v{ﬁ{ether the dry
cells delivered are of good quality.

HINT: {Include the following in your report: Air@*iables
(Independent, dependent and controlled), hyp & sis, Procedure,

Errors anticipated, Precautions to mitigate rrors, Present data
accurately (at least 5 sets), Analyse data (gj' g graph) and
advice/recommend }. «

SECONDARY PHYSICS TEACQ%h’S ASSOCIATION(SEPTA)
EXTENDS GREAT THANK THE PHYSICS DEPARTMENT
TEAM OF ST JOSEP NAZARETH HIGH SCHOOL

o)
NAME \ 2 CONTACT

R
Ouma IS%R“' 0705-134-080
Nakaba@iAhnet 0784-246-460
Kivaz'?gma Samuel 0752-456-368
@aﬁyi Ambrose 0705-425-596

N\
b\-)Nandwa Wycliff 0788-834-781
&

& Ejangu Benard Eric 0706-466-049
Wabuteya Kevin 0759-395-254
Arinaitwe Julius 0773-184-646
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