SECTIONA
Respond 1o alf jtems in this SEEHon

frem 1
A team of doctors arrives at a regional hospital t0 attend 4 Pelients wip, ...

where two elements are considered for treatment PAPoses.  Cgpyy, ;r
Cesium — 137, of half-lives 21 hours and 2 days- Students Aitending the aﬂﬂ(r- h
1sked to use this information to determine which element is mop, appropr
ireatment.  They are also required 1o state whether 5Uch elemenys have i

applications and give at least an example.

o for

The doctors wanted 10 determine the level of ionizing radiation fropm samples 1o b
used for the treatment of cancer in order to ensure that they are sate o Use.
The students were asked to identify the devices that could be used this
investigation and explain how it is used.

During the same session, hospital engineers demonstrated on automatic Jight
control system used around the hospital compound. The system contains a
photosensitive surface. Different sources of varying frequencies such as red light
and ultraviolet radiation were directed into the sensor. It was observed that
ultraviolet light successfully activated the control circuit causing lights to‘swixch
on, while bright red light failed to activate the system even when its intensity was
increased The students were asked to explain these observations. given that the
work function of the photosensitive surface is 2.28eY.

Support material:

Frequency of red light = 4.3 X 10 NHZ

Frequency of UV light = 8.0 X 10 4 HZ

Task:
As a learner of Physics; ital
(a) Analyze the information and address the concerns raised in the hospff‘”‘r‘m it
(b)Identify the device that could be used in the investigation and explet
is used to achjeve the desired purpose.
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Recently,
VEtrory,

In the fi - : : .
; final momentq of a haskc‘h“" game, & play,, of ma

A ] A i > " " ‘gr § . . .
rom one end of the court when 4.0 seconds remajy o ' B0kg begins sprinting

Mt.‘ mf"‘ player aceelerateg yniformty in @ strajgh, “n? :’r’,‘iime clock, ‘Smﬂiﬂ&é'f("f
th!? 15 14m horizontalyy from the hoop, and immtdiat“wardﬂ the centre line,
reaching that point, The i;all enters the hoop after (. buz ely releases the ball on
basket should coun, (he referee consults the Videq assisi;m‘ Unsure whether the
replay captures the instant the player starts Sprim-mg il lhm 'referee (VAR). The\
the hoop, but not the instant the ball leaves the p) ¢ instant the ball enters

ayer’s hangs i hows
that the ball entereq the hoop 5.25 after the spring began. Th;a :;T ::;i: Oresleased

from a height of 2 41y and passed through the hoop at 5 T,
m.

During the final sprint, some players argued that the count surface was slippery
due to sweat. The referee therefore wondered whethey the friction b;twecn the
player’s shoes and the court surface was sufficient to allow the layer to accelerate
without slipping while running towards the centre line. .

At the closing ceremony, Michael, a former professional basketball player advised
the players to focus on proper jump shot technique where the player jumps
vertically and releases the ball while monetary stable in the air. He also
emphasized a smooth follow through, where a player releases the ball by fully
extending the arms in the direction of the target (hoop).

Support Material:

o The basketball was released at an angle of 46° to the horizontal with a
velocity of 12 ms™.

e The basket counts only if the ball is released before the buzzer.

o Air resistance is negligible.

o Coefficient of friction between the player’s shoes and the court = 0.5
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Task:
As a learner of Physic,.
(a) Determine whety,
4 Qr 1 "
e, ® SCorg 4 valid, analyze and explain the motion of the

(b)Explain Michae|'g ., .
closing r
& Tfemarks.

SECTION B

PARTI

R :
Item 3 eSpond to one item from this part.

At a certain secondary school, learpe
to provide hot water for laboratory u;
surface diameter 2.4 m g concentr
containing water.

s are developing a solar water heating system
e. The system uses a large concave mirror of
ate sunlight onto a blackened metal container
S 6000131\(ssumc? that tl?e sun radiator as a perfect black body at a

P and is at a distance of 1,5 X 10" m from the earth. Due to

losses in the system only 65% of the power reflected by the mirror reaches the
blackened metal container,

During the first trial, the water became only slightly warm. The learners suspected

that the blackened metal container had not been placed at the position where the
reflected sunlight is most concentrated.

However, they did not know how to determine this position. After correctly
positioning the container, the learners placed 5kg of ice at -5°C into the container
for the solar system to be considered efficient, the ice should completely melt and
the resulting water should attain a temperature of at least 80°C within a time not
exceeding one lesson period. The teacher then asked the learners to identify the
device uses to measure the final temperature of the water and described how it is

used.

One of the learners thercafter inquired from the teacher whether concave mirrors

have other real-life applications. The teacher explained that concave mirrors are

also used by dentists during the examinations of teeth. The learner was challenged

1o carryout research and explain how concave mirrors are used in dental

examinations.
Support Material:
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Support Material:
o Refractive index of the ¢qre
. " "“v ng " £9
o Refractive index of clagqip, vy
L R TIg )y =
o Refractive index of gir, y, - 10 -
Task:
As a learner of Physics;
You have been selected, analy; - ; : s i A
‘ ‘ » analyze the information given in the scenario and fully
address the claims and concerns.

PART Il
Respond to one item from this part
Item 5

At a regional hospital, Joy, a medical intern is updating patient records using a

tablet a sensitive touch screen, while working, she notices that tiny dust particles
r move ¢lose o it She suspects

are attracted towards the screen whenever her finge
To investigate her

that the screen has become electrically charged during use.
y technician provides her with a device consisting of two
Joy is required to explain how the device
is charged and how the dust particles

observation a laborator
thin metal foils enclosed in a glass far.
can be used to test whether the tablet screen

were attracted towards the screen.

Joy notices that the copper charging cable 13
and what to understand this confusing effect.
standard values of the temperature coelficient

While the tablet is charging,
becoming warm which confused her
This prompts her to look up for the |
and the resistivity of a good conducting wire.

t of 0.004k" and

should have temperature coefficien
5 suitable, she

She finds that a good wire . . )
verify whethe! the charging cable |

resistivity 1.7 X 10 Qm, 1o

2020
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this §
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Task:
As a .Iearner of Physics;
(a) Analyze the information in the scenario and i
of a wire she has and the value of energy to i elp Joy fing out about this Kin®
(b)Help Joy identify the device, give the re‘:ﬁud; In the report.
uired explanation and to also

understand the confusing effect.

Item 6
Peter retumed

After finishin

g Master’s degree in UK in medicine and surgery
| g
e hospital dealing in treating all

back to Uganda and constructed a very big privat
kinds of diseases. For accuracy reasons he installed cameras everywhere in and
outside the building. Each camera has a 4uF capacitor within for powering camera
flash gun of average power output AKW every two minutes.
functions accurately if the average current
¥ 102A. However, Peter could not verify
ding. The capacitor inside each camera
current supplied the device constant

explained more h ot
o but still Pet and

he technicians, a camera
capacitor is at least 3
era installed his buil
y to maintain the
nician. The can be
rging a capacito

According to't
provided by the
this for each cam
ges automatical]
g 10 the tech
nd time for cha

1o
by the variation grap

char

ali(;g:tina or does not underst
c
anything about this.

f the hospital wards 1S arranged in serie

S with a

Every bulb connected in each o
thermistor a5 shown in the circuit helow.

- nﬁ[
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Switch

=Y

=

-
=

Thermistor

Whenever the switch ¢

brightness of the bulb jj,

explanation on what bring . th This left peger wondering 2nd happy 1y, Rt s
is.

put on,

visited Peter’s hospital tq ¢, Anections the eam from the Ministry of Health
Check oyt whether it qualifies for 2 license, (, entern,
g

one of the labs, all electr,
y al connecti , one stro : -
charge all over its sphericaj g, o onczs are served by ng device having
P.

The team leader from the Ministry
. VAIIISTTY wanted ¢t firm whether the ¢h
spherical surface of the device i 0o arges on the

$ working normally.

Peter did not know how to confirm this to the team of health inspectors. However
he responded to them that the spherical surface has a diameter of 4 m and '-E-rmina,l
p.d of the machine Is operating at 5 X 10 %. This again gave the team leader more
inquiries which included the energy stored and electric potential gradient at the
surface of the sphere. Peter had nothing to say about this.

Task:
(a) Analyze the given data 10 address the concemns raised.

(b) With illustration, describe how charge supplied by the electric device i

generated.
End

Pl o e
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