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1. Which of the following is NOT a base unit?

A ampere B kelvin
C metre D newton

2. The diagram.shows part of a micrometer scfew gauge.

0 1 2 3
Ll L
! | { L
mm :
What is the reading shown?
A 3.08mm B 3.12mm C 3.58 mm D 3.62mm

3. VWhich of the following graph cannof be used to describe the motion of a car?

A distance B displacement
4} ‘ A

time : ’ + time

C  speed D velocity
+ &

<

4. Alorry moves at a constant velocity of 5 ms™ for 3 s:and then accelerates-to 10 mis™ in
2s.

Y

time

v

What Is the total distance travelled by the lorry?

A 5m 8 15m ¢ 30m D 45m

FMS(S) Sec 4 Exp Preiminary Examination 2014 T 2
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5. The diagram shows a section of tape pulled through a 50 Hz ticker timer.

>

® ¢ o ¢ @ 0 ¢ 6 ¢ & 0 ¢ 5 o

What is the speed at which the tape is being pulled?

A 0.727 ms™ B 0.800 ms" C 40 ms™ D 80ms?

6. Arifie with a mass of 5 kg was fired and it recoiled with an acceleration of 10 ms™.
What is the acceleration of the bullet which has a mass of 10 g?
A 5ms? B 10ms? - C 500 ms? D 5000 ms?

7. Alift and three men inside have a total mass of 550 kg and the fift moves upwards with
an acceleration of 2.0 ms™,
What is the tension in the cable of the lift?
A 1100N B 4950N C 5500N D 6600N

8. In an experiment to determine the density of a ceitain type of wood, some students
measured the masses and volumes of different sized samples of wood.

Which graph shows their résulis?

A mass B mass
F § - 4
—+ volume » volume
C  mass D mass
1L &
+
— volume = - volume
FM§(S§:Sec_4£xp Preliminary Exahﬁn’aﬁonzoﬁ L ] ' . . : 3
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9. An object K floats in liquid L but sinks in liquid M,
Which of the following statements is correct?
A Liquid Lis less dense.than object K,
B Liquid Mis denser than object K.

C Liquid Mis less dense than liquid L.
D Liguid Mis denser than liquid L.

10. The diagram below shows a force applied in several different directions at the point P
on a hinged beam.

In which direction will the same force produce the smallest moment about the hinge?

N 8§,
N A

N

P

7 P

N

11. Aload of 6.0 N is-placed on a light rod which Is suspended from two Newton meters R
and S as shown in the figure, The length of the rod is 1.0 m.

Il s

40.0 om

[ eow

What are the readings on the Newton meters?

Reading of R Reading of S
A 24N 38N
B 30N 30N
c 36N 24N
D 60N 60N

FMS{(S) Sec 4 Exp Praliminary Examination 2014 ~ — y
Physics (Paper 1) X . . .
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12. A sealed U-tube contains nitrogen in one arm and. helium at pressure P in the other
arm. The gases are separated by mercury of density 0. The acceleration of free fali is g.

helium at
pressure P

nitrogen — |

F R 1~ =, R

mercury

R A L X

What is the pressure exerted by nitrogen?

AP

B P-xpg
C P+xpg
D xpg

13. Which of the following best describes the useful energy change that takes place inside a
mobile phone when sound is being produced?

electrical energy — sound energy

chemical energy — electrical energy —- thermal energy

chemical energy — thermal energy — electrical energy + sound energy
chemical energy — electrical energy — sound energy

oW

14. An electric motor is required fo haul an object of weight 600 N up a vertical height of
100 min 2.0 minutes.

What will be the electrical power required if the overall efficiency of the motor is 80%7
A 400W B 625W C 24KW D 37.5kwW
15. Smoke particles suspended in the air are viewed through a microscope and are
observed to move about in a random motion.
. What caused the smoke parficles to mova in this manner?
A Air molecules coliiding with one another.
B Air molecules coliidirig with smoke particles.

C Convection currents in'the air.
D Small changes in the temperature of the air.

FIS(S) Secd Exp Preliminary Examination 2014 v | —
Physics (Paper 1) ) ) . . ; :
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16. Copper is often chosen as the material to make cooking utensils.
Which of the following explanation(s) is / are correct?

I Copper has a low melting point.
i Copper has a low specific heat capacity.
Il Copper is a good conductor of thermal energy.
T&H
L&
& m
i only

OQOwWP

17. Aliquid in a thermometer is used {o measure a change in temperature.

Which of the following is true of thie change in properties of the liquid?

mass volume density
A change change change
B  change constant constant ‘
C  constant change change
D constant change constant

18. A sample of & material is heated at‘a constant rate from solid state: untif it reaches the
gaseous state and a graph of temperature against energy is shown below,

i
Temperature/°C
4
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0 3 4 6 8 10 Time/hours

Which of the foliowing can be deduced from the graph?

A The heat capacity of the material increases with femperature.

B The specific heaf capatity of the material is' smiallest when in the liquid state.

C The specific latent heat of fusion is farger than the specific heatcapacily.

D The spéciiic latent heat of fasion is twice the' spemﬁs latent heat of vaperisation.

FMS(S) Sec 4 Exp Prefiminary Exammaﬁon 2014 ) . 8-
Phy&cs (Paper 1) .
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19. The diagram shows paraliel water wave travelling in a ripple tank. The wavefront at X
travelsto Y in 5.0s.

20 cm

| —

v

X Y
What is the frequency of the water wave?

A 0.008 Hz B 08Hz C 10Hz D 80Hz

20. The diagram shows light rays from the object passing through the diverging lens. Two
light rays are drawn incorrectly.

Which two light rays are drawn incorrectly?

A land il
B landV
C lland I
D lland IV

21, A marn attempts to read small prints from & book using a magnifying glass. The focal
length of the lens is 4.0 cm.

How close can he hold the book to the magnifying. glass?

A between 4.0t0 8.0cm
B exactly at4.0cm

C greater than 4.0 cm

D lessthan 4.0cm

FMS(S}Sec4 Exp Preliminary Examinatlon 2014 . ’ A
_ Physics (Paper 1) T o ) :
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22. Which of the following is a possible value for the wavelength of X-rays given than the
wavelength of red light is 700 nm?

A §x10m
B 5x107'm
C 5x10°m
D 55102 m

23. Which statement(s) is/are true at the centre of a rarefaction of a sound wave travelling
through the air?

"1 the air particle is momentarily at rest,
- I the pressure of the air is the lowest.
" il the displacement of the air particle is the greatest.

A llonly
B Hionly
C (and il only

D 1 and Nl only

24. Which of the following shows a sound that is loudest and of the highest pitch?

A displacement / cm B di Sp!acemeﬁt fem

» fime/s /\ /\ » tima/s
\/1 V \/2

C  displacement/cm D dispiacemerit/ cm

3 A
107, 10TA

time{ s

25. A positively charged rod is brought near but not touching. an earthed spherical
condugtor.

Which statement about the conductor is cofrect?

A it wifl be charged negatweiy by. electrons beingattraded from the earth,
B lt will be. charged negatweiy by protons bemg repéied to the earth.

D itwill notbg charged since.ltis earthed

FMS(S) Sec 4 EXp Prefiminary Examination 2014 o B B,
Physics (Papsr 1)
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26. The diagram shows two uncharged metal spheres suspended by insulating threads and
separated by a plastic sheet. A positively charged rod is brought near to the spheres.

Which diagram shows the correct resulting cﬁarge distribution on the spheres?

kel

27. What is the amount of charge that passes through @ point in a conductor if 20 mA flows
pass the pointin § minutes?

A 0.004C B 01C Cc 6C D 100C

28. The vollage—current graphs for four electrical devices:are shawn below.

Which graph shows the resistance increasing as the current increaseés?

A Voltage - B Voltage

& 1;

Sy Current

+ Current
€ Voltage D Voftage
Y }
-., » Current » Current
FMS(S) Sec 4 Exp Prefiminary Exammauon 2014 ' T - g

Pbyuts (Paper 1)



Name: ' () Class:

29. The diagram shows part of a circuit in which all the switches are open.

40Q

200 [::] S
p Q
P | 400 |
S, S

Which of the following combinations will result in a resistance of 2.0 Q between P an
Q? i

A Closed |  Closed Cl

B Closed Opened Closed
c | Opened Closed ___Closed _
D _Opensd Opened Closed

30. In which of the circuifs below will the bulb glow more: brightly when iéss light shines ¢
the clreuit?

FMS(S) Sec 4 Exp Prelimifiary Examination 2014 ' T T
Physics (Paper 1) )
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31

32,

33.

The circuit shows a coil of resistance wire PQ. The sliding contact J is slowly moved

—1] 1|

What is the effect on the brightness of the lamps Ly and Lp?

A Both become brighter.
B Both become dimmer.
C L,becomes brighter and L, becomes dimmer.
D L,becomes dimmer and L, becomes brighter.

Two heatets of rating “1 kW, 220 V" and “3 kW, 220V" respectively are connected in
serles to a 220 V supply.

What is the total power consumed by the heaters?

A 0.75KW
B 1.5kwW
C 2.5kW
D 4KkW

Which of the following best gives the reason why the earth wire is a necessity for many
household appliances?

A To complete the circuit in order for the device to work.

B To protect the device against damage by preventing the excess current from flowing
through the device,

C To protect the fuse in the electric plug.

D To protect the user against slectrocution if the appliance biecomes faulty.

FMS(S) Sec 4 Exp Preliminary Examination 2014 RS TR
Physics (Paper 1} : : . o C :
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34, Which diagram ¢orrectly shows the directions of the plomng compasses placed around
a bar magnet?

v TASTT -
N girta ”';"’rfz S
o e dBrpbiitlee )

g

¥
i

TN

{ &

i

35. In which of the following devices should a.permanent magnet be used?

A electric bell

B electric motor

C filamentlight bulb

D step-up voltage transformer

FMS(S) Sec4 Exp Prefiminary Examination 2014 o V 12
Ph¥§}¢s (Peper 1) : . :
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36. Which diagramt correctly shows the direction of the plotting compasses when current
flows from X0 Y?

B
A l)( ;X
."‘4\ - ,:::\
e 4 ~ - .,
I O
T NO
\\\\ ,f""/f
IY fY

37. The diagram shows the voltage trace obtained whén a souice is connected o a c.i.0.
The voltage gain is 2 V/div and the time base is § ms/div.

.-

-u.'-.-_%
[}

(]

[

4

P s g
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Q.
z v
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[}
[}
[}
1]
]
¢
I
]
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R I S

s
13 ] STy T
. g
.
!

-.-J;q.-—bg;v-- ce--«}----.‘-‘.o.
\ 3
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38. A bar magnet is dropped into a coil connected to a galvanometer. When the magnet

approaches the top of the coil, the galvanometer pointer deflects momentarily to the left
from the zero paosition.

How will the galvanometer pointer behave when the south pole of the magnet drops out
from the bottormn of the coll?

A deflects to the left and then to the right

B deflects to the left and then to the zero position
C deflects to the right and then to the left

D defiects to theright and then to the zero position

39. A simple a.c. generator produces. a voltage that varies with time as shawn.
Voltage/V.
A

4-~su

e
T L

> Timels

—4 4

femmeca e m e e
wn
- an—ﬁfM-iﬁL—ﬁJ—m—-———--—

B et -

[}
1
1]
1
1
i
1
)
1

How will the period and. maximum induced voltage change if the- speed of rofation of
the coil in the generator is doubled?

FMS(S) Sec 4 Exp Preliminary Examination 2014 — BEYE
Physics (Paper 1)
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40. The coil of an a.c generator rotates at a constant rate in a magnetic field Z as shown.

P i

Which of the following shows the correct graph of induced emf against position?

A ' Q
Induced R T Position
e |p _ \\___/
s .
B l
P R T
missd [N /TN 7 peten
emf{  \N__/ A4 L
Q S
c P : T
duced | Q@ S Positicn
= .
D
mdiced /7N TNS T pgion
emf 1P \/R \_/ '
"~ End of paper 1 -
L]
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Section A (50 marks)
Answer au :

Fig. 1.1 ©Fige 4.2

a) Explain why the velocity of the ball decreases after t =06s. - o [2]

AR

2

s
o
&
Q
£
o)
0]
—
b
[}
Q.
D
Q
8
Y
e
Q
=
o,
=
)
(0]
o
[
'\
-
=
[¢a]
5
=
1]

RS

T

A

ISR

¢). The ball reaches the bottom of the tube att = 0.8 s. Calculaté this height of the oil in
the tube. S 2

! FMS(S) Sec 4 Exp Prefiminary Examination 2014 ' 2
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2. Fig. 2.1 shows a ball of mass 1 kg hanging from a string that is pulled sideways by
another rope exérting a horizontal force, P, on it, The figure is not drawn to scale.

Fig 2.1

a) Draw, using an appropriate scale, a suitable vector diagram showing the forces
acting on the ball and use your diagram to determine P and the tension, T, in the
rope. : [4]

e v ot et o 2

b) The horizontal rope is then cut to allow the ball to swing.

Calculate the acceleration of the ball at the point of release. f21

- FMS(S) Sec 4 Exp Preliminary Examination 2014 - ) ) -3
Physics (Paper2) ) . . - :
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3. Fig 3.1 shows a ball of diameter 20 cm placed against a step of height 10 cm.

F

Fig 3.1
The ball has a mass of 5 kg and it is to be moved up the step.

Calculate the minimum force, F, that needs to be applied at the point shown in the figure
to move the ball up the step. 23

4. A mercury barometer was set up to measure atmospheric pressure. Due to an error in
setup, some air was trapped at the top of the mercury column, as shown in Fig 4.1.

'—j/ air

A

Fig 4.1

a) Given atmosphenc pressure to be 1.01 x 10° Pa and the denssty of mercury to be
13 600 kg/m’, calculate the pressure exerted by the air in the space above the
mercury column. Leave your answer in Pa. . 21

FMS(S) Sec 4 Exp Prehmlnary Examination 2014 - 4
Physics (Paper 2) .



Name: { ) Class:

b) The tube was pushed further down into the trough and the difference in mercury level
was observed to decrease to 725 mim.

Using the kinetic model of matter, explain what has happened to the pressure
exerted by the air in the space above the mercury column. 2]

CesNsemccearcsanreamconacsrssrevareas

5. Fig. 5.1 shows block P of mass 5 kg on a smooth slope. P is released from rest at the
top of the slope and travels beyond B, the base of the slope.

Take the value of g to be 10 m s and ignore air resistance.

<
-«

Fig. 5.1 B d

a) Calculate the potential energy possessed by P at the top of the slope. [2]

b) Block P travels on rough ground after passing B. The frictional force acting on P is
20 N on the rough dground. Block P travels a distance d m before coming to a stop.

Calculate the distance d travelled by the block. 2

. FMS(S) Sec 4 Exp Preliminary Examination 2014 5
Physics (Paper '2)' )
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6. Fig. 6.1°shows a hot water tank fitted with an immersion heater.

lagging

water

immersion heater
Fig. 6.1
a) Explain why foam is suitable as a lagging for the tank. [2]

................................................................................................................

b) Which colour, white or black, would you want to paint on the exterior of the water
tank? Explain your answer. [2]

FMS(S) Sec 4 Exp Preliminary Examination 2014 6
Physics (Paper 2)
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7. The expériment set-up shown in Fig. 7.1 is used to measure the specific latent heat of
vaporization of water. Water in a beaker is kept boiling by an immersion heater which is
connected to the main supply through a kilowatt-hour meter.

kilowatt-hour meter

power supply

imimersion heater

water

electronic balance

Fig. 7.1

“The following data is obtained from the experiment:
Energy consumed by the heater = 0.128 kWh
Initial reading of the electronic balanc;e =0.864 kg
Final reading of the electronic balance =0.712 kg

a) Calculate the specific latent heat of vaporization of water in JKkg using the data
provided. : [31

b) Temperature of water remains constant when the water is boiling although the
immersion heater continues to deliver energy to the water. Explain why the
temperature remains constant. [2]

. FMS(S) Sec 4 Exp Preliminary Examination 2014 T ) ’ 7
Physics (Paper 2) ) : . . :
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8. For proper eye sight, the cornea and the lens must properly focus light rays on the retina
as shown in Fig. 8.1

object
&

/

comea

Fig. 8.1 proper eye sight retina

If the length or shape of the lens is not ideal, the light rays may get focused in front of the
lens (see Fig. 8.2 for short-sightedness) or behind the retina (see Fig. 8.3 for long-
sightedness) resulting in.a blurred image on the retina.

object

Fig. 8.2 short-sightedness

comea retina

object

Fig. 8.3 long-sightedness .
cormea retina

Corrective glasses are used to focus light rays properly on the retina.

a) State whether converging or diverging lens is used for people suffering from

i) short-sightedness {1
i) long-sightedness. {1}

FMS(S) Sec 4 Exp Preliminary Examination 2014 ] 8 -
Physics (Paper 2) . )
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b) Complete the ray diagram to show fiow the lens to correct short-sightedness affects
the twe light rays which aré: striking the lens. 21

\

PraSw B

c) s the image formed by the lens in the eye real or virtual? Explain. 2]

9. Fig. 9.1 shows an incomplete lighting and power circuit in a house.

a) Complete the diagram by drawing wires to join

i) the lighting circuit to the distribution box, i2]
ity the power socket to the ring circuit. ' 1]
i Tt T T T T T n
E—— 4 - |
N 1 B é | Distribution
L | : ' | Box
| 30A ﬂ] 5A l
S Y e '
O
5 o N \
= - . 40W, 240V 60 W, 240V
powsr socket power Grout ." .
{ring circult) D
lighting clrcuit
Fig. 9.1
b) Explain why the fuse and switch must be placed on the live wire of a circuit. [2]
FMS(S) Sec 4 Exp Preliminary Exammatlon 2014 - I '

Physucs (Paper2)
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10. A mixture of piashc and foam beads.is released from a plastic nozzle. The beads fall
down into a region of tiniform magnetic field as shown in Fig. 10.1. Three containers X, Y
and Z are placed below the magnetic field. It is observed that, after passing through the

ragnetic field, the plastic.beads landed in Y and the foam beads landed in Z.

* —— magnetic field

X X .X X X% Intothe paper
X X X X X ’
X X X X X
X X X X X
) g
X Y zZ
Fig. 10.1

b) Explain why the foam beads land in Z.

c) ‘Suggest one method such that the foam beads will fall into X instead of Z.

R L R R R R e L LR I T R D T L L A A

FMS(S) Sec 4 Exp Preliminary Examination 2014 -
Physics (Paper 2)
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11.. A student produces wavefronts using a dipperin a npp!e tank to demonstrate refraction,
as:showr in Fig. 11.1. He places a glass sheet under the water on the left-hand side of

the tank, The arrows. show the direction of movements of the wavefronts. The dipper
produces waves at a constant rate.

edge of
wavefront ripple tank
mioving to. ‘ .

the right - /

A

glass sheet under the
suface of the water

Fig. 11.1

State what happens to each of the following quantities as the wavefronts change

direction.
a) Frequency
............................................................................................................ {1 ;
b) Speed
- . -1 ‘
c) Wavelength
. . -]

- End of section A -

FMS(S)Sec4ExpPrehm|nary Examlna’uon 2014 . . -, . . -1
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Section B (30 marks)
Answer all the questions from this section.
Answer only one of the two alternative questions in Question 14.

12. Fig. 12.1 shows a coal power station. Coal is burnt in the boiler and makes water boil.

The steam is then used to turn a steam turbine that is connected to a generator. The
steam is then cooled down back to water in a condenser.

Stack §

Boiler | Condéenser Electricity

Fig. 12.1

a) State the principal energy conversions starting from the coal to output from
generator. 11

b) State two advantages of a hydroelectric power station over a coal power station. [2]

c) Fig. 12.2 shows the generation and transmission of power from the generating
station to the households. Table 12.3 shows the corresponding data.

Substafion
Step Down .
Transformer R
transmission line S
-240 kv ‘
Generaling Station / =4 households
/% 4 SESnel 240V
; ¥ al
Generati L
StepUp .
Transformer )
Fig. 12.2
FMS(S) Sec 4 Exp Preliminary Examination 2014 12
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Electrical power output of generator ie before step-up { 1000 kW
transformier
Efficiency of generating step-up transformer at power station 80 %
Trarismission voltage 240 kV
Transmission line resistance 0.0056Qm™
Transmission line distance 100 m
"Efficiency of step-down transformer at substation 80%

Mains voltage at households. 240V

Table 12.3

i)  Caleulate the electrical power transmitted along the transmission lines.

i)y  Calculate the power loss in the transmission line.

iii)  Calculate the final power availablé to households.

iv)  Explain why thick cable is used in the transmission lines.

g

(31

2

)

...........................................................................................................

FMS(S) Sec 4 Exp Prehmmary Exammabon 2014
Physucs (Paper 2 -
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... Class: _

ch has
nd the

R/ O 110

I7A 0.94

1
T~

a) Complete Table 13.2 by filling in the values for -

b) Plot a graph of Ii against R.

1
A (1

[2

L.

R

i
. &,
-
1.
3
BB
= K E & 3 4
3 2 3 =
T
o i Gf e ol oo o3 :
3 ppi
H 0 7
: :
i 1
1
- —
1 i
+ +
H .
1
H t

.~ FMS(S) Sec 4 Exp Preliminary Examination 2014
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c) Calculate the gradient of the graph. Hence determine the e.m.f E;.. 12

df i) Determine the potential difference across the variable resistor R when the
resistance is equalto 25 Q. 21

ii) Explain why the value obtained in (d)(i) is different from the e.m.f of the battery. {1}

F S T T T T LE L L L R TR T TR R D PO R orY raases deessasvissasnscca cenn

e) The circuit is now re-wired such that a fixed resistor of 50 Q is in series with the
variable resistor. The variable resistor is adjusted to a resistance of 10 Q.

50 Q

Calculate the potential difference across the fixed resistor of 50 Q. Ignore the
internal resistance of the battery. 2

_ FMS(S) Sec 4 Exp Prehmmary Examlnabon 2014 - _ : 15
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14. EITHER

Fig. 14.1 shows a d.c. motor.

magnet magnet _

%c}arbon

brush
current A4  carbon
brush - split ring
commutator
e
Fig. 14.1

a) On Fig. 14.1, indicate the direction of movement of side AB and of side CD when the
current is in the direction given in the diagram. [11

A b) Explain why there is no force acting on the sides BC and AD. [1]

¢) The middle of BC is the pivot and BC measures 0.500 m.

If the maximum moment generated by the coil is 100 Nm, calculate thé maximum
force acting on side AB of the. coil. [2]

FMS(S) Sec 4 Exp Preliminary Examination 2014 e 16
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d) Explain why:

i) ‘eadh’carbon brush must not be aliowed to touch both halves’ of the split-ring at
the same time; {2]

" iiy sometimes the motor does niot start when swifched on. {21

P R R R R L L LR R L R L R R L LR R R R R R R S R e R )

l) e eeestecmaeec actsoecsees ottt enuestatoten e etesatt oottt neata rroctansoosoot it ertrsasssernsrsnara
- . oo
e _
et ! N
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14.0R

In an experiment to study sound waves, a tuning fork is struck and placéd near a
microphone.

a) Explain how the sound waves are transmitted from the tuning fork to the microphone.

2

b) The microphone converts the sound into electrical signal which is input into a

cathode ray oscilloscope. Fig. 14.1 shows the trace obtained on the screen of the
CRO when the input signal is applied to it.

The time-base of the CRO is set at 2 ms/div.

"“-.f b N

ldiv#A I
Fig. 14.1

i)  Calculate the frequency of the sound waves produced by the tuning fork. [2]

i)y  Calculate the wavelength of the sound waves, given that the speed of sound in
airis 340 ms™. [1]

i)  State and explain the effect on the trace on the screen when the tuning fork is
moved further away from the microphone. [2]

............................................................................................................
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c) In a ‘second experiment, the tuning fork is replaced by a device which emits an

ultrasound.
i)’ Explainthe term ultrasound. 1
i)  State the effect on the trace on the screen when the ultrasound is input into the
- CRO. ’ 11
iiiy  State one practical application of ultrasound. [1]
- End of section B -
FMS(S) Sec 4 Exp Preliminary Examination 2014 - . : : 19 .
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ANSWER
1 2 3 4 5 6 7 8 9 10
D C A C C D D B C A
11 12 13. 14 (16 16 17 18 19 20
[+] o] D | B B c | € B | B C
21 22 23 {24, 128 26 27 . 128 29 130
D A A c A cC | ¢ | € A D
31 32 33 34 35 36 . 37 38 |39 |40
D A D A B D B D B C
Paper 2 Section A
1a After t=0.6s, the upward resistive force from the oil is greater than the | {
downward w_e_ig,h_t_of the bearing.
Resultant force is riegative or acts upwards, hence object decelerates. i
(mention relate 1o resultant force and dece|eranon)
1b deceleration = (6:— 3) I 0.2 1
. =15 mils® 1
1c Ballenters ol at = 06 &
hieight of oil = area under graph
' = 0.5 X (6+3) X 0.2 1
=0.9m . 1.
2a Veclor diagram
- Shape 1
Scalefecm 1 N 1
P=58N (+10%) 1
T=11.6 N.(x10%) 1
2b F=ma .
56=1xa 1
| 4= 5.6 mis? _ 1
3 Fx01=5x10x 0.1 |
F=50N ) 1
4a 3(,"'073)(13600)(10 1.01x 107 1
PL1 720 Pa } 1
ab miolee 1
coll A nd by the moletules.on the wall of the | 1
séute ig forceé per ¢ , the pressure incréases,
jMUST express uaderstand’ ing that pressure is.force per unit-area)
5& Ep=5x10x5 1
) =250 J , 1
sh Work done against friction = efiergy possessed by box at bottom of siope
20xd=250 . 1
d=125m 1
Ba Foam contains pockets ofaw, S 1
1 Sincé air is & poor conduclor. of thermal énergy, it reduces. the loss of | 1
thermal energy dué to canduction. I
&b Whife 1
White surfaces are: poor efi tiers: of radiaﬁon This would reduge !hemaal 1




energy loss from the heater,

7a

Energy consumed by water=m|,
0,128 X 1000 X 60 X 60  ={0.864 - 0.712) |,
f, =3031579
=3 X 10° J/kg
(must convert KWh fo J, no answer mark i students do not leave: answer
using standard form)

7b

The energy absorbed from the immersion heater ls used to o vercgme the

forces_of attiaction. Qetween the. oamcles and. {o Qush back agginst th

atmosphere, Thefe j§ ho change in Kine
temperature remains constant

Bail

diverging lens

Bail

converging lens.

8b

{no error carry forward)

1 for
each
ray

A
2

B¢

The image is real. , _
As the image is formed by. the intersection of light rays or can be captured
on 4 screen — refina

“9ai

correct connection to live wife , ié swutches must be on live wwe
corréct connectivn t6 neutral wirg

{must be a parallel circuit).

9afi »

correct connection of each pin:ta ring Circult:

Sh.

- When: switch is: off -or when fuse. Is bre
disconnected from the sidins live:wire/

This prevents the possibility of getting..an electric shock when soieonie }

“{0a

Kon. , the: swt:ch and. fuse. will be~
it potential, .

accidentally gouchgg me liv wirerhigh patehﬁal
Plastic beads are ot charge

g[ , but only grav:taﬁonai fdrce.
Thus it lands:in Y.

106

| (must refate tothe ma agnetic field)
“The Yoam beads are chafued pos

Using Fleming's Left Hand Rule; the Indeéx points ite. the paper for
magnetic field, the thumb points o the. ﬁght for force on foam, leaving the

| middle ﬁnger dcwn for miotion of positive chafae




(must use Fleming’'s LHR to explain how conclusion that beads must be
positive charge)

10¢ Reverse the direction of the magnetic field such that it points out of the | 1
paper _
i1a | Constant/same 1
11b Faster / increases 1
11¢ Increases 1
Paper 2 Section B
12a chemical potential energy -> therma! energy ->kinetic energy ->electrical | 1
energy
(accept if student write chemical energy instead of chemical pofential
energy) _
12b | hydroelectric power station provides : 2
- Clean gjvergy
- Renewable energy
- Pollutior free
- Susfainable energy
: {any two)
12cl | Electrical power transmltted along the. transmisston lings.
= power output of generator X efficiency-of step-up transformer
= 1000 X 0.8
= 800 kW 1
12cii | transmission line resustance =0.005 X 100 = 050 1
Current in transmtss:on llne tfransmitted power / tranSmlsmon voltage 1
= B0O / 240
=333A
Power loss in transmission line= PR
=3.332X 0.5 =554 W or = (800/240)°X0.5
. =55886W 1
12¢iil | Power available fo households = power 0utput after step-down transformer
= (800 - 5.56/1000). X 0.8 1
=B840W 1
12¢lv | Thick cable ls used in the transmission Imes as thick cable has !ower 1
fesistance and that helps 10 reduce the power. loss in the cabie,
13a 1
RIQ 10 20 30 . 140 50
ITA 0.94  0.52 0.38 0.28. 0.22
17757 1]14 1.9 28 3.6 4.5
&, A—1 N
(ali correct, theri receive one mark. No haif mark)
13b. | All points correctly plotted 1
.| Best fit straightling . 1
13¢c | Gradient = (5.3=2.8) [{60~30} . t




=0.0833

Gradient = 1 f{/ X R)
=1/E,

Emf Eo = 1/gradient=1/0.0833=12V -

{To both marks awarded are answer marks).

13di | Student must use the graph fo find the value of current 1
whenR=250Q, 11=235 1
=} XR
-(1/235)X25-‘106V 1
| {answer based on student's graph) -
13dil | Battery has an Internal resistance, so.there wﬂl bea pofenttal drop across ; 1
A the.Internal resistarica too, . . ‘
13e | potential difference across fi fxed resxstor = 50/(50+10) X Eo 1
= 10V 11
Or
| = Eo/ (50+10) = 0.2 A 1
potential across fixed resistor = 0.2 X 50= 10V _ R
14 gither
a AB downwards, CO upWards 1.1
b Sides' BC and. AD experience no force as cufrent flowing Ifi them’ are | 1
parallel to the direction of thie field Tines,
c Max moment=F X d
100 =2.xF x.0:25 1
{F =200N t1
di If the carbon brush tcuches both halves of the spbi—rmg, theré Wil be & 1
- short. clrcult across the spiit-fing
] and the motorwill not run 1
dii | The carbon brush is at the gap between the $plitring 1
's0.¢Urrent does not flow into tha coil -1
éi & il | Réverse the direction of tfie battery, 1
Reverse the dirgction of the magnet 1
14__|Or ' -
a The vibrating tunmg ’fork cdusesa-series of ¢compressions. and B
farefactions of the air particies.
The air parficles themseives just vibrate. back and forth about their t
___Lorigingl positions, transferring energy fo-the neighbouring paticies.
bi T= 5x2x10"’— 10mis 1
1
T - =100Hz
_,‘ /= 2’ Gx10% !
bil v JAS 3301008 A= 4 =330 e
"bill | The frace will have smaller ampiitude, 1
As the sound wavesiravel through-a longer. distance, energy-is kA




dispersed in all direction.

cl

Ultrasound are sound waves that have a frequency of greater than 20 kHz.

cli

The trace shown on the screen will have a very small period of less than
0.05 ms

ciil

« Ultra sound can be used in ultrasound scanning to examine internal
tissues and organs of a patient/ detect abnormal growths (e.g. liver
canner) in a patient’s body.

» it can be used In ultrasound scanning to check the development of
foetuses in pregnant women..

« It can be used in ultrasound flow meter fo measure the speed of blood
flow in the body; _

+ It can be used In a technique known as shock wave lithotripsy to break.
kidney-stones into-small pieces. .

» It can be used in Sonar to locate underwater objects / determine the
depth of the seabed,

Anyone of e above & any other redsonable answer:

y
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