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Answer all Questions.
You arerequested to show your working and to write the unitswhere necessary.
When necessary, take g, acceler ation due to gravity, as 10m/s’.

Density m=pV
Pressure F=pA p=pgh
M oments Moment= Fx perpendiclar distance
PE=m gh KE:Emvz W = Fs
Energy and Work 2
Work Done=energy converted E=Pt
m a=unbalancedorce W=mg v=u+at
. averagapeed: totaldistance S=(U+V) t
Force and Motion totaltime 2
vZ=u?+ 2as s=ut+%at2 momenturm= m v
speedf lightin air v=fA

n= speedf light in medium

Waves n= realdepth Magnificaion = |m§ged!stance
apparentepth objectdistance
Magnificafon :—lmf;\gehellght T:1
objectheight f
Q=1It V=IR E=QV
P=IV RO 1 E=IVt
Electricity - A N
1 1 1
Ria = R1 +R; +R; R_ R R
total 1 2
N p Vp
Electromagnetism —_—=— Vp 'p =Vglg
NC VC
Heat Q=mcAb
Radioactivity A=Z+N
. 1 . 1
Areaof atrlangle—E bh Areaof atrapezmm:E (a+b) h

Other equations

Areaof acircle= m I

© The MATSEC Examinations Board reserves all rigitishe examination questions in all examinatiopegpa set by the said Board.
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------------------------------------- Do not writein the above space --------------
1. Jane bought a bag of coffee beans and placedattable.
a. Mark on the picture below the forces present.

[2]

b. The total mass of the coffee beans is 200 gul=k the weight of the coffee beans.

[2]

c. Jane used a coffee grinder, like the one imptbieire below. She put the
beans in the coffee grinder and started to grintulying the handle.

i. Mention the two factors which determine the tngneffect of the
force.

[2]

ii. Work out the moment of the force if Jane exerferce of 210 N at the edge of the
handle.

[3]

iii.Give a reason why Jane found it more diffiowhen she rotated the handle from a
point closer to the centre.

[1]

10
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------------------------------------- Do not writein the above space --------------
2. The graph below represents the motion of an atidegging along a road.
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a. Describe the motion of the athlete between the &Wds40 s mark.

[1]
b. What is the total distance travelled in the 40@ghon the graph?

[2]

c. From the graph calculate the acceleration of thket for the first 20 s.

[3]
d. The athlete came to a crossroad. A car stoppelasadhte athlete can cross the road.
i. Continue the statement below:

Stopping Distance = distance + distance.

[2]

il. Mention two factors that may have an effect ongdtogping distance.

[2]
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3. Sir Humphry Davy devised a safety lamp in 1816¢ used in coal mines.

The lamp indicated to the miners if there was a p@eel of oxygen inside
the mine. If unusual levels of carbon dioxide weresent, the lamp flame
would be extinguished.

a. Carbon dioxide is denser than air. State and exptahe miners should
place the Davy lamp close to the ceiling or clasthe ground of the mine.

[2]

b. If flammable gas mixtures were present, the flafda® Davy lamp turned blue from

yellow. A blue flame indicates that the flame hdsgher temperature.

i. State the relationship between the internal enefdlye gas and its temperature for a
fixed volume of gas.

[1]

ii. Explain, what happens to the gas particlekéftemperature of the gas increases.

internal energy;

temperature.

C.

[1]

iii. State the units of:

[2]
During a science lesson, a teacher gave therstsi a 500 ciclosed container filled
with carbon dioxide gas.
i. Given that the density of carbon dioxide is A8@/cn? calculate the mass of the gas
in the containerGive your answer in kg.

[3]

ii. The teacher gave the students an identicabd@®ntainer with no air inside. Explain

how the students can now check that the answéetoalculation above is correct.

10

[1]
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4. Computers, electrical devices and appliances oasyain many electrical conductors,
semiconductors and insulators.

a. With reference to atoms and electrons briefiyl&r how conductors are different from
insulators.

[2]

b. i. Using the circuit components illustrated velin the space provided draw a circuit to
check whether component X is a conductor or insulaabel each component.

[2]

ii. How can one find whether component X is a cartduwhen using this circuit?

[1]

c. Giveone example of a commonly used solid:

i. conductor;

ii. semiconductor;

iil.insulator.

[3]

d. Two sets of charged balloons hang as shown b&oaw the charge on each balloon.

s :

[2]
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5.

--------------------------------- Do not writein the above space --------------

Charles and Mary performed an experiment terdahe the mass of a metre ruler using

the principle of moments. A 2 kg mass was suspeffrded a point at a distandefrom
edge A. The height of clamp B was adjusted sottieatuler was horizontal. The reading
of the Forcer, was read from the spring balance. The mass veasrtioved at different
distances from A, each time making the ruler hariab For each distandethe values
of ForceF, were recorded in the table below.

stand and clamp
stand and clamp— | B

spring balance

spring %I,

Al ] metre ruler

2 kg mass £

1

I/m 0.085 0.185 0.285 0.385 0.485 0.585

F/IN 1.8 3.8 5.8 7.8 9.8 11.8

a.

Plot a graph of F/N agairlém. (Start both axis from the origin). [4]

What would be the reading on the spring baahthe 2 kg mass was placed 0.35 m
away from end A?

[1]
Calculate the gradient of the graph.

[2]

What is the value of F/N when | = 0 m?

1] ——
If the value obtained in part (d) above is kiadf weight of the ruler, what is the mass of
the ruler in grams?

10

[2]
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------------------------------------- Do not writein the above space --------------
6. A number of students were given an assignmetiiintbways of reducing the energy
consumption in a house. They came up with thefoilg suggestions:

i - ter shiny surf
a. using expanded polystyrene in roofs and outer shiny surface

painting the roof with shiny silver paint; --‘__E/;:’ expanded polystyrene

State and explain how thes&o measures.__
will decrease the energy consumption of %
house.

concrete surface

[4]

b. changing filament bulbs to energy saving bulbs.
The following values in the table below show typialues of the two types of bulbs.

Energy Saving Filament
Voltage (V) 230 230
Current (A) 0.17
Power (W) 8
Energy used in 1 minute (J)
i. Complete the table by filling the missing values. [2]

ii. Suggest one reason why the filament bulb is consitlas inefficient.

[2]

c. Suggest two other ways of reducing furtherethergy consumption in a house.

21 | 10
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------------------------------------- Do not writein the above space --------------
7. The movement of the Earth’s crust has been dedoon a seismometer (data recorder) at
the University of Malta since the beginning of thwentieth century.
a. The following displacement-time graph is an eglenof the recorded data.
-~
displacemen

(m)

0 2 4 6
time (s)

i. On the above diagram label one position of atongth a letter C’ and a trough with
a letter T". (2]

ii. Mark clearly on the above graph, the amplitadi¢he wave. [1]

iii. Calculate the frequency of the wave.

[2]

iv. As the wave travels away from the source, iphltude decreases. Explain why.

[1]

b. A student investigates the movement of wateresawn a ripple tank. Complete the

diagrams below. [4]
deep water shallow water barrier
SRR
10
—
wavefronts wavefronts

Page 9 of 12



SEC24/1.2012M
SEC PHYSICS

------------------------------------- Do not writein the above space --------------
8. The smoke detector shown
uses an alpha radioactiv control Gircui —
source to ionise the air withir \I . 1
the chamber. The ionisation of L
air by the radioactive particles
causes a very small flow of
electrical current. When smoki gipha  sourc
from a fire enters the chambe!
its presence causes a reduction
in the -current's flow. The
circuit senses the reduced flow
of current and sets off the
alarm.

alarm

s .
ionisation chamber opening for smoke

a. What is meant by ionisation?

[2]
b. Apart from being more penetrating and dangenay,is gamma radiation not used in
such a smoke detector?

[1]

c. Should the alpha radiation source, have a sindang half-life? Explain.

[2]
d. These smoke detectors are attached to theg.e8iate whether they should not be
considered as dangerous to human beings. Explain.

[2]
e. Atypical alpha source is the isotope AmericRdi (o Am).

i. Circle the isotope of Americium 241from the l=low. —_——
X X X
[1]
ii. What is the number of protons and neutron8nmericium 2417 10
Protons : Neutrons : -

[2]
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9.  Sir Isaac Newton is well known for his Laws obtibn. Even though centuries have
passed, we still make use of them today.

a. State Newton’s second law of motion.

[2]

b. A quad bike is a vehicle with four wheels.

i. What is the value of the acceleration of thedjbge when the resultant force acting
on it is zero?

[1]
il. The mass of the quad bike is 300 kg and thesnwdghe driver is 70 kg. The quad
bike is moving with a velocity of 25 km/hr, whattieetotal momentum in kg m/s?

[3]

iii. Calculate the resultant force acting, where ¢uad bike accelerates at 2.25m/s

[2]
c. i. What is the value of the upward reactiontwd seat on the driver? (Assume that the
seat is in a horizontal position)

[1] ‘
il. What principle did you use to come to the abowenclusion?
1 | 10
—
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------------------------------------- Do not writein the above space --------------
10. Lodestone is a naturally magnetized materiathvivas discovered and used
by ancient people. One of its uses was as a magtipass.

a. Explain how one could identify the poles of lodesto

[3]
b. One method of producing a magnet requires a magmetierial.
i. State the type of material needed to produce ageent magnet using this method?

[1]
ii. With the help of a simple sketch or otherwise, slmmw a bar magnet may be used to
turn a piece of magnetic material into a magnet.

[2]

iii. Briefly explain why the bar magnet is requirgdthis method.

[2]

c. Inthe space below, draw the magnetic field arcabdr magnet. Mark clearly the
magnetic poles and the direction of the field.

10

[2]
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Answer all Questions.
You arerequested to show your working and to write the units where necessary.
When necessary, take g, acceleration due to gravity, as 10m/s”.

Density m=pV
Pressure F=pA p=pgh
Moments Moment= Fx perpendiclar distance
PE:mgh KE:lrnv2 W = Fs
Energy and Work 2
Work Done=energy converted E=Pt
m a=unbalancedforce W=mg v=u+at
_ averagepeed: totaldistance s=(U+V) t
Force and M otion totaltime 2
vZ=u?+ 2as s:ut+%at2 momentunE m v
speedf lightin air v=f A

n= speedf lightin medium

realdepth — imagedistance
Waves =— Magnificaifon=————
apparentiepth objectdistance
Magnificaton :w T :l
objectheight f
Q=It V=IR E=QV
P=1V RO 1 E=I1Vt
Electricity A
1 1 1
Roa=R{+*R, +R =—+—
total 1 2 3 R ol R N R )
N p Vp
Electromagnetism —=— Vp |p =Vglg
Ne Ve
Heat Q=mcA6
Radioactivity A=Z+N
. 1 . 1
Areaof atnangle:E bh Areaof atrape2|um=5 (a+b) h

Other equations

Areaof acircle = m I?

© The MATSEC Examinations Board reserves all rigittgshe examination questions in all examinatiopgpa set by the said Board.
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------------------------------------- Do not writein the above space
1. Thisquestion isabout the resistance of electrical conductors.

a. An electrician connected the circuit of an electooker directly to the mains supply
using theshortest possible length of athick wire. Explain in terms of resistance and
current why:

i. the shortest possible length of wire was used,;

[1]

ii. a thick wire was used.

[1]
b. Roberta and James set up an electric circufigrschool laboratory. It consists of three
resistors connected as shown in the diagram beldviney then close the switch in the
circuit. 12V

Calculate:

I. the total resistance of the resistors conneictgarallel;

[2]

ii. the total current flowing in the circuit;

[2]

iii.the power dissipated by the IDresistor;

[2]

iv. the current flowing through the X3 resistor.

[2]
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------------------------------------- Do not writein the above space
c. Roberta and James then investigated how thetaase of a coil made from copper wire
varies with temperature. They set up the appasitas/n below.

digital

thermometer
]
ol — |
— |l
[ coil of
water wire
. @@/

I. Complete the diagram by PEjﬁraatwing the electricadwt required to perform the
investigation. [2]

ii. The values of current and voltage at a certamperature were 5 A and 2 V. Calculate
the energy dissipated in 1 minute.

2]

iii. Give a brief description of the method used#ory out the investigation.

[3]

iv. Draw a table required to present the results.

[1]

v. Name one precaution required to obtain reliagseilts.

[1]
vi.Predict how the resistance of the copper wirdl whange with an increase in
temperature.

e

[1]

20
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------------------------------------- Do not writein the above space
2. Thisquestion isabout light rays.

a. The diagram below represents an object in frort pane mirror.

object

P

i. Complete the above ray diagram to show the jposibf the image. Mark the image
with the letter ‘I". [2]

ii. State whether the image is real or virtual.p&n.

A A A A A A

[2]
lii. The image obtained isterally inverted. Explain the term in bold.

[1]
iv. On the above diagram mark an angle of incidearc&’ and an angle of reflection as
r. [2]
v. Comment about the object and the image distaonog the mirror.

[1]

b. Sketch in the space below ray diagrams to desthie action on a parallel beam of light
when it passes through:

I a thin converging lens; il. a thin divergirenk.

[2]
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------ --- Do not writein the above space _
c. Zacharias Janssen, a Dutch spectacle maker, is evepiece lens —
considered as the inventor of the compound
microscope, around the year 1590. A compound
microscope uses an eyepiece and an objective lens
together with light to enlarge the object and paaa
visible image. Both lenses aenverging lenses. objective lens

An object O is 1.2 cm high and stands 4.0 cm frben t
centre of the objective lens of focal length 2.5 cAn
image | is produced.

\
u({—)

—

i. In the space provided above, draw a ray diagtars¢ale, to show how the image 1 is

formed. (3]
ii. Use your diagram to calculate the magnificatodrthe objective lens.

[2]

iii. Give three characteristics to describe feaduwethe image obtained.

[3]
iv. The image produced in the objective lens becthe object for the eyepiece lens.
This object is positioned between the focal poind éhe eyepiece lens. Give two
characteristics of the final image produced.

[2]

20
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3. Thisquestion is about pressure.

a. Mr. Galea, an art teacher decided to hang the dgsnof his students or
the corridor notice board. He exerted a force oN1&n a drawing pin’s
circular head of diameter 0.8 cm. By doing so theawhg pin is pushed
through the paper and the board.

i. Define pressure.

[2]

ii. Calculate the area of the pin’s head.

[2]

lii. Calculate the pressure between the thumb heditawing pin.

[2]

iv. What is the advantage of having a drawing pitin\a& pointed end rather than a flat
one?

[2]

b. The hydraulic press shown was given to a secgrstdnool so that waste paper could be
compressed into bales. Angelo and Raymond werealdekerite a report for their school
science magazine about it. The press uses a onealgy/ which lets the fluid to pass in
one direction only.

compressed waste
paper bale
lever _
| large piston
small piston one way valve
valve release valve

oil supply tank

Page 6 of 11



SEC24/1IA. 12m
SEC PHYSICS

------------------------------------- Do not writein the above space
i. Write the points that Angelo and Raymond should tioenin their report to explain
how the waste paper is compressed using this hiydaess.

[4]

ii. What is the function of the release valve ir ttydraulic press?

[2]

iii. Calculate the force exerted on the waste paperforce of 30 N is exerted on the
small piston of area 7 x Tam? .The area of the large piston is 0.36 m

[3]

iv. State one advantage of having such a system.

[2]

v. Some air was trapped in the oil between thepstExplain what effect this will have
on the hydraulic press.

[1]

Page 7 of 11
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------------------------------------- Do not writein the above space :
4. Thisquestion is about energy. 1

a. Students were asked to investigate two models ofl wirbines
for their efficiency to generate electricity. Apdrom the two
turbines shown in the diagram, they were supplig¢td & small
generator, some wires and other equipment.

i. State any piece of additional apparatus theesttdrequire
to perform this investigation.

[2]
ii. Describe how the students investigate whichetyg turbine is better to generate
electricity.

[4]

ilii. State any two precautions the students neadke.

[2]

b. Sephora and David play with a tennis ball. Shewirthe ball vertically upwards and
David catches it when it falls.

i. If the ball has a mass of 55 g and rises 8 m, vilhdhe maximum gravitational
potential energy of the ball?

[2]
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ii. Calculate the velocity of the ball when it is hatty down its fall.

[2]

lii. What are the values of the gravitational potergrargy and kinetic energy of the ball
just beforeit hits the ground?

[2]

Iv. State the principle which you used to work questions (ii) and (iii).

[2]

c. The use of renewable sources of energy is isorgawhile the use of non-renewable
sources of energy is discouraged.

I. Distinguish between renewable and non-renewablecgswf energy.

[2]

ii. State one example of a renewable source and armibesf a non-renewable source
of energy and for each give an advantage for using

T
Page 9 of 11
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5. Thisquestion ison electromagnetism.

Heinrich Lenz, also called Emil Khristianovich (480865) was a Russian physicist mostly
remembered for Lenz’'s Law.
a. State Lenz’s Law.

[2]
b. A magnet is placed close to a N ‘r U
coil which is connected to aslié —— / f.i :J,f )\ (37 71— bwmame
centre zero meter as shown in ‘ WAVAWADARE ~=
the diagram. Briefly explain . ’
what happens if the magnet is: ‘
. . . lL'" centrs z=ro meter
I. pushed into the coil;
[1]

ii. left inside the coil;

[1]
iii. pulled out of the coil;

[1]
Iv. pushed into the coil at a iaster rate.

[1]

c. The diagram shows a simplified cross sectiomrdia of a part of an electric guitar.
Small bar magnets are placed under the steel stahgn electric guitar, as shown. Each
magnet is placed inside a coil.

= . string
Elmtarcase m— permanent magnet
S|deV|a/V coil — [——{> to amphifier
<

i. Explain why the strings of an electric guitapald be made of steel and not nylon.

[1]

ii. Briefly describe how a current is induced i ttoil when a string is plucked.

[2]
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iii. State whether the current induced is alterrgabr direct.

[1]

d. A step down transformer of 1200 turns on the prin@uil connected to a 240 V source
will produce 2 V in the secondary coil.

primary coil secondary coil

- core

I. On the diagram draw the magnetic field patteérargy instant when the transformer is
switched on. [2]

ii. Explain why the transformer will not work withd.c. supply.

[2]

lii.Suggest a suitable material for the core oftilamsformer.

[1]

Iv. Calculate the number of turns in the secondary.

[2]

e. In practice the transformer was found to be @iéient.
I. Calculate the power output if the current ie grimary coil 0.5 A.

[2]

ii. Give one reason why the transformer is never 10fizient.

[1]

Page 11 of 11
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Answer all Questions.
You arerequested to show your working and to write the units wher e necessary.
When necessary, take g, acceler ation due to gravity, as 10m/s”.

Density m=pV
Pressure F=pA p=pgh
M oments Moment= Fx perpendiclar distance
PE:mgh KE:lr‘nV2 W = Fs
Energy and Work 2
Work Done=energy converted E=Pt
m a=unbalancedforce W=mg v=u+at
_ averagepeed: totaldistance s=(U+v) t
Forceand Motion totaltime 2
vZ=u?+ 2as s:ut+%at2 momentuneE mv
speedf lightin air v=f A

- speedf lightin medium

realdepth . imagedistance
Waves n=———— Magnificaion = —————
apparentlepth objectdistance
Magnificaton :w T :1
objectheight f
Q=It V=IR E=QV
P=IV RO 1 E=IVt
Electricity A
R R,+R, +R 1 -1 +i
total 1 2 3 R wotal R L R 5
ND VD
Electromagnetism L Vp Ip=Vsls
Ne Ve
Heat Q=mcA6
Radioactivity A=Z+N
. 1 . 1
Areaof atriangle== bh Areaof atrapezium==(a+b) h
Other equations 2 2

Areaof acircle = 7 I?

© The MATSEC Examinations Board reserves all rigittgshe examination questions in all examinatiopgpa set by the said Board.
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------------------------------------- Do not write in the above space ----------------=------m-memmmmeo
1. Thisquestion isabout the resistance of electrical conductors.

a. An electrician sets up the circuit of an electric cooker. The electrician u
wires ofleast resistance to connect this cooker to the mains supply.

i. Should the electrician use a thin or a thick electric wire?

[1]

ii. Give onereason for your answer.

[1]
iii. The current in the electric cooker is 28 A. Circle a suitable fuse value from the list
below.

28 A 25 A 30 A 45 A
[1]

iv. Give one reason for your answer.

[1]

v. What is the relationship between the resistance and the flow of current in an electric
wire?

[2]
b. Roberta and James set up an electric circuit in the school
laboratory. They connect three resistors as shown in the

diagram below. — | I
i. State how the two 30 resistors are connected. ‘

3000
[1] 9() ]
When the switch is closed, the total resistance of the tw@ 30
resistors is 1%). Calculate:
ii. the total resistance in the circuit; ]

[1]

iii.the current flowing in the circuit;

[2]

Page 2 of 1



SEC24/11B.2012M

SEC PHYSICS

------------------------------------- Do not write in the above space ----------------=------mcmem oo
iv. the potential difference across th@9esistor;

[2]

v. the potential difference across the other two resistors.

[1]

Roberta and James investigate how the resistance of a coil of copper wire varies with

temperature. They set up the apparatus shown below.

i. A battery, a switch and an

ammeter are connected iqheflffﬁ'aer

series with the coil of
wire. A voltmeter is
connected across the coil
of wire. Using these
electrical components,
draw the electrical circuit
required to perform the
investigation.

ai

coil of

wire

Theat

[2]

ii. The readings of the voltmeter and the ammeter are used to calculate the resistance of
the copper wire. Explain how this is done.

[2]

iii.Insert the correct units for current and voltage in the table below.

Temperature (°C )

Current ( ) Voltage ( )

[1]

iv. Nameone precaution required to obtain reliable results.

[1]

v. Predict how the resistance of the copper wire will change with an increase in

temperature.

[1]

20
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2. Thisquestion isabout light rays.

a. The diagram represents an object O in front o
plane mirror. o

i. Label on the diagram,
e the mirror

» the position of the object ‘O’
» the position of the image ‘I'.

(i i i iiiiiiy

[3]

ii. State whether the imagerigal orvirtual. Explain.

[2]
iii.Draw arrows on the diagram to show the direction of the light rays. Label an incident
ray and a reflected ray.
[2]

iv. An object stands 14 cm in front of the mirror. How far behind the mirror does the
image stand?

[1]

b. Complete the ray diagrams to show how a parallel beam of light will pass through
different types of lenses.

YYyYyY e

YyvYy v

[2]
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Zacharias Janssen, a Dutch spectacle maker, is considered as the i~ " epepiace ens
of the compound microscope, around the year 1590. A compt

enlarge the object and produce a visible image.
An object O is 1.2 cm high and stands 4.0 cm from the centre of a le
focal length 2.5 cm.

On the graph below complete the diagram by drawing two rays from
the top of the object. Label the image formed as ‘I'.

[3]

ii. Use your diagram to calculate the magnification of the lens.

[2]

iii. Circle the correct property of the image in each of the following.

upright or inverted magnified or diminished

| | | . o (3]

iv. State two properties of the image obtained if the object is placed closer to the lens,
between the lens and the focal point.

real or virtual

[2]
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------------------------------------- Do not write in the above space ----------------=------m-memmmmeo
3. Thisquestion is about pressure.

a. Mr. Galea, the art teacher decided to hang the drawings of his students
corridor notice board. To do this, he exerted a force of 15 N on each pin’s he
radius 0.004 m to push them through the paper and the board.

(Area of a circle zur?)
i.  Fill in with the correct words.

Pressure is defined as the per unit

The S.1. unit if pressure is : [3]

il. Calculate the area of the pin’s head.

[2]

iii. Calculate the pressure exerted by the thumb on the drawing pin.

[2]
iv. Circle the correct word in the brackets.
The pin is easily pushed in if the pressur@asge/small). This is created if the area of the
point touching the notice board idarge/small) and the force pushing the pin is
(large/small). [3]
b.

compressed waste
paper bale

lever

! large piston
small piston one way valve
valve release valve
oil supply tank —— ||

The hydraulic press shown was given to a secondary school so that waste papers could be
compressed into bales. Angelo and Raymond were asked to write how this hydraulic press
works.
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i. What happens to the small piston as the lever is pushed down?

[1]

i. Angelo exerts a force of 30N on the small piston of area 7%m® Find the
pressure at A.

[2]

iii. Comment on the size of the pressure at A and B. Explain.

[2]

iv. If the area of the large piston is 0.38, walculate the force exerted by the large piston
on the waste paper.

[2]

v. Explain what happens to the large piston as the small piston is pushed downwards.

[1]

vi. Calculate the amount of times the force is magnified in this hydraulic press.

[1]
vii.Some air bubbles were trapped in the oil between the pistons. State why the small
piston has to be pushed further in to compress the paper.

[1]
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4. Thisquestion isabout energy.

a. Students were asked to investigate two models of wind turbine .
their efficiency to generate electricity. Apart from the two turbir 1,

shown in the diagram, they were supplied with a small gener: /;Q; __
some wires, a fan and other equipment. 4N
‘\
I. Write down the proper sequence of steps taken by wri |
down the step number in the right hand column. [5]

Step taken No.

Place the set up opposite the switched on fan and measure the gurrent
every 1 minute for 5 minutes.

The one which gives the highest average current should be used.

Replace the turbine with the other type and repeat the experiment.

Calculate the average current.

Connect one type of turbine to the generator and ammeter.

ii. State any two precautions the students need to take.

[2]
b. Sephora and David play with a tennis ball. She throws the ball vertically upwards and
David catches it when it falls.

i. If the ball has a mass of 55 g and rises 8 m, calculate the gravitational potential
energy of the ball at this height.

[2]
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ii. What is the gravitational potential energy of the ball 4 m above the ground?

[2]

iii. What is the kinetic energy of the ball 4 m above the ground?

[2]

iv. What happens to the energy when the ball hits the ground?

[2]
c. Maltese power stations use fossil fuels to generate electricity.
i. State whether fossil fuels are a renewable or a non-renewable source of energy.

[1]

ii. Mention two advantages of using fossil fuels to generate electricity.

[2]

iii. Sikka I-bajda was one of the proposed locations for an offshore (away from the coast)

wind farm. State two disadvantages if this source of energy had to be used.

[2]
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Do not write in the above
5. Thisquestion ison eectromagnetism.

space

Heinrich Lenz (1804-1865) was a Russian physicist mostly remembered for Lenz’s Law.

[2]

a. Lenz’s law states that the induced occurs in such a way that it
will try to what is causing it.
b. A magnet is placed close to a coil which is connected to an electric meter as shown in the
diagram below. In each case explain what happens to the pointer of the meter.
III ..-:.l{ .-l-.’.):'l,— ;\{.ll'.-;.','l a'l..:)l‘;—_.-.r...\ ,-.I':__.. llll“
L ,'i [/ :l."'.!:c;’ b Dt
wire T
A l . L"‘ centre zerp meter
ACTION REACTION OF POINTER
1 | Magnet is pushed into the coil
2 | Magnet is pushed into the coil at a faster speed
3 | Magnet is left inside the coill
4 | Magnet is pulled out of the coll
[4]
c. The diagram shows a simplified cross section diagram of a part of an electric guitar.

Small bar magnets are placed under the steel strings of an electric guitar, as shown. Each

~
[

magnet is placed inside

=

=% — sting

coil.

gUitarcase — -

SideView

coll —

i. Explain why the strings of an electric guitar sho

m— penmanent magnet
— N

— ‘> to amplifier

i

uld be made of steel and not nylon.
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ii. State theéwo requirements to induce a current in the coil.

[2]

iii. State whether the induced current is alternating or direct.

[1]

d. A step down transformer of 1200 turns on the primary coil connected to a 240V will
produce 2V in the secondary coil.

primary coll secondary coill

—— Core

i. On the diagram draw the magnetic field pattern when the transformer is switched on.
The direction of the field is not required. [2]

ii. State whether the current in the primary should be direct or alternating.

[1]

iii. Calculate the number of turns in the secondary.

[3]

e. |If the transformer is 100% efficient calculate the power output if the current in the
primary coil 0.5 A.

[2]

i. Give two possible reasons why in practice the transformer is never 100% efficient.

r_\

20
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