JUNIOR LYCEUM ANNUAL EXAMINATIONS 2010
Directorate for Quality and Standards in Education
Educational Assessment Unit

FORM 4 PHYSICS
Name: Class:
Answer ALL questions in the spaces provided on thExam Paper.
All working must be shown. The use of a calculatois allowed.
Where necessary take the acceleration due to grayjtg = 10 m/s.
Equations for Annual Exam Physics
Density m=pV
Pressure P="mg P = FIA
Energy and Work PE = mgh KE = %2m¥
E(orw) = Pt W (orWD) = Fs
Force F=ma W =mg
Motion average total distance V=u+at
speed <  total time
s :_(u+2v)t s = %at
momentum = myv h=1gt
Electricity Q =1t W =QV
V = IR R=R+R+R
_ _ p2p - V?
P_IV_IR_E R a length
are:
Electromagnetism N; Vg
N2 = Va2
Heat H = mcA0
Waves and Optics cC =

m _ h _image distance
h, ~ object distance

Marks Grid: For the Examiners’ use ONLY
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Section A. This Section cas 40 ma

1.

Maria drives her car at 4 m/s in a straight lind arcreases the speed with
constant acceleration @& m/< for 5's. She then applies the brake
and the car comes steadily to rest in a furthes.10

It can be concluded that the:
I. initial velocity of the car =

ii. acceleration of the car =

ii.  final velocity of the car 10 s after Maria appltee brakes = m/s 1

Calculate the:
I. velocity of the car after accelerating for 5 s.

ii.  deceleration of the car during the final 10 st®fourney.

During a football game, Nigel is chosen to kickaipenalty for his team
He kicks the ball weighing 4N so that it moveswith a velocity of
2 m/s at the end of the impact, which lasts fo6&0

Calculate the:
I. mass of the football in kg.

1
ii. ~ momentum of the ball in kgmyjsst after Nigel kicks it in.

1
iii. acceleration in mfof the ballduring impact.

2
iv. force in N acting on the bailuring impact.

2

State what happens to the size of the force dumpgct with Nigel's shoes if Nigel’s kick
on the ball lasts longer than 0.05 s.
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Alex, the goalkeeper of Nigel's opposing team casckhe ball with his ha
resistance acting against the motion of the balt &svels towards the goalk
Calculate the impact force in N acting on the gosleands.

a. Underline thecorrect bold word in each of the following statements:
I A charged polythene strip hasre / lesselectrons than protons.

ii.  When rubbed with a duster, a cellulose acetaie lsétcomes 1
positively / negativelycharged.

iii.  Neutral [or uncharged] objects aepelled / attracted by both positively and
negatively charged objects. 1

iv. Charge is measured aoulombs / amperes 1

Complete the following:
The size of the force of attraction or repulsi@tveen two charged objects depends on:

. their total amount of charge

1
Two metal spheres X and Y on insulating standsqtally and oppositely charged as
shown.

X Y
L L

State what happems terms of electron flowwhen:
I sphere X is connected to earth?

1
ii.  sphereY is connected to earth?

1
iii. sphere X is connected to sphere Y?

1
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4. The figure represents a number of electrical coraptsset up in a circuit.

)

a. MeterM is the measuring total curremtifig through the
circuit. 1
ii.  MeterM;is the measuring the potentiadrdifice across
resistorR;. 1
iii. Electrical component®; andR; are connected in . 1

b.  The electric current flowing through the circuiti§5 A. Calculate the:

I. potential difference across resistdR; in volts,

1
ii.  potential differenceacross the electrical componé&ttin volts,

1
ii. resistanceof electrical componerR; in Q,

1
iv. power generated by the battettyrough the circuit in Watts.

2
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a. Complete

temperature to places of lower temperature wittamyt movement [or flow] of the mate

itself. 1

The diagram below shows the experimental set wonapare the conductivity of different

metals.
As the wax melts, the plastic ring slides downrtietal rod.

rubber

— plastic

<> ring
L —

copper

iron aluminium brass
Complete the table below by placing the five condigin the above diagram in order of

conductivity putting the best conductor first.

| Order of conductivity | Conductor |

1

g | W N
[ N = = =

I.  Your neighboumants to order a barbeque metal fork. He has a&elad three metals,
copper, brass or iron. Which metal would you aéVion to choose for the fork?

ii.  Give areason for your answer.
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Section B. This section cés 45 marks
6.

a.

This question is about motion under the influene of the pull of gravity

When requiredhelicopters are used to drop medicines, food, ajuipenent in areas hit b
earthquakes, floods and landslides. Gregg, admkr pilot and his crew drop a heavy
strong specially packed crate containing tinnextifand bottled water from a height of 45 m.
Calculate the:

I.  time taken in seconds for the crate to reach thengl.

2
ii.  final velocity of the crate in m/s,
2
The table below shows how Gregg's velocity chardigeg the first 16 s after dropping
from his helicopter as part of an exercise.
velocity v / m/s 0 20 40 50 55 57 58 58 5%
time t /s 0 2 4 6 8 10 12 14 16
I. Plot a graph of velocity v (y-axis) against thedi(x-axis).
4
ii.  From the graph or otherwise calculate Gregg’s acagbn during the first 4 s
of his fall.
1
iii.  From your graph, determine the time taken for Giepgrachute to open up.
1
iv. Calculate the height in m fallen by Gregg before plarachute opens up.
2
v. Gregg's acceleration between the"1and the 18 second of his fall is m/s
1
vi. Gregg's constant velocity between thé'Ehd the 16 second of his fall is
referred to as velocity duringctvithe resultant force acting
on Gregg is N. 2
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7.

This question is about specific heat capacity drheat energy transfer.

The diagram below shows a large water heater (geyseniging a large amo
water.

T T L T Tkt Rt

hot water outlet

metal tank

water

electric heating element

The geyser contains 250 kg of water at 20°C. Waie:
I. the change in temperature if this mass of watee&ed from 20°C to 45°C,

1
ii.  the heat energy in J required to heat this masgatér from 20°C to 45 °C given that
the specific heat capacity of water is 4200J8d4200J/kg K),

iii. the time taken in seconds for the 250 kg of waidrdat up from 20°C to 45°C
given that the power of the heating elemenOBOEW.

2

In practice the timéaken for 250 kg of water in the water heater shalwove to heat up from
20°C to 45°C is actually around 5 minutes (300 sjerthan that calculated in question a. iii.
Give a reason for this.

1
i.  Would you use the above geyser to provide hot watér to wash a few dishes in the
kitchen?
1
ii.  Give areason for your answer.
1
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I. Name the process through which heat energy isfeard from the hea
the water.

ii.  Name the procedbrough which heat energy from the heating elensetrinsferred
that all the water throughout the geyser becorsaselal.

1
iii.  What is the purpose of the lagging material arcinecheating tank?

1
iv.  Shouldthe lagging material be made up of: a conductangulator?

1
v.  Give areason for your choice.

1
I.  What colour would you expect the inside of the wédek to be?

1
ii.  Give areason for your answer.

1

This question is about the design of an experimeon Ohm’s Law.

Georg Simon Ohm(1789 —1854) was a German Physicist and a highas¢bacher.
Using equipment of his own creation, Ohm discovetteel direct proportionality!
between the potential difference applied acrossractor and the resulting electr
current flow. This is now referred to as Ohm's.law

Complete: Ohm’s law states that an electric flowing through a metallic
conductor maintained at constant direéstly proportional to the potential
difference across its ends. 2

You are required to investigate whether a filanlentp obeys Ohm’s Law. You are provided
with the following apparatus: battery, switch, isbite resistor, ammeter, voltmeter, a
filament lamp and connecting wire.

Describe how you would carry out the investigation

Your answer should include:

I. a circuit diagram of the experimental set-up,

ii.  abrief account of how you would carry out the experiment,
iii. atable of results to record the list of obsenraimade,

iv. the result you expect from your investigation,

v. asketch of an appropriate graph showing the eéggdeesults,
vi. one precaution in order to obtain a reliable cosicn.
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Vi.

Circuit diagram

Method

Table of results

Result expected

Expected graph

One precaution

1 /A

p.d./V
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