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2 The photograph shows the International Space Station (ISS) in orbit around the Earth.
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(Source: © Dima Zel/Shutterstock) &
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(@) The ISS orbits the Earth in a circular orbit. g
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(b) Which of these forces causes the ISS to orbit the Earth?
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(c) The ISS completes one orbit of the Earth in a time period of 93 minutes.

(i) The orbital radius of the ISS is 6.8 x 10*km.

U <
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g 5;‘ Calculate the orbital speed of the ISS in km/s.
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orbital speed = ... .. km/s
(i) Show that the ISS completes approximately 15 orbits of the Earth each day.
(2)
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3 A model electric motor is used to lift a load through a vertical height.

electric motor \

= SAN IR joulemeter

power supply

load \g

(@) The load has a mass of 400g and gains 3.2J of energy in its gravitational store
when lifted.

(i) State the formula linking gravitational potential energy, mass,
gravitational field strength (g) and height.

(i) Calculate the height the load is lifted.

(iii) State the amount of useful work done on the load by the motor when the
load is lifted through this height.

workdone= . ... J
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(b) The load is lifted at a constant speed.
Diagram 1 shows the lifting force acting on the load as it is lifted.
Draw a labelled arrow on diagram 1 to show the other force acting on the load.

Ignore the effects of air resistance.

lifting force
A

load

Diagram 1
(c) A joulemeter measures the amount of energy transferred electrically to the motor
as the motor lifts the load.

The joulemeter displays a reading of 11.0J when the load has gained 3.2J of
energy in its gravitational store.

(i) Calculate the efficiency of the motor.

efficiency = ..
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(i) Justify why 7.8J of energy must be dissipated into the thermal store of the

surroundings as the load is lifted.

thealevelphysicstutor.com

Om .

(i) Diagram 2 is an incomplete Sankey diagram.

Complete the Sankey diagram to show the energy transferred by the motor.

input

energy

wasted output
energy

Diagram 2

(Total for Question 3 = 15 marks)
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.
( )
6 A student investigates how the current in a 60 Q resistor varies with the voltage
across the resistor.
_ g = (@) The student has access to this equipment
3 L
5 % « 12V battery
S = « ammeter and voltmeter
g —
> B «  60Q resistor
é E « variable resistor
(@)
5 .
o g « switch
B 0
55 ' « connecting wires
s Draw a circuit diagram to show how the student could connect this equipment to
s carry out the investigation.
(4)
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(b) Describe a suitable method the student could use for this investigation.
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(c) (i) Complete the current-voltage graph by drawing a line that shows the
expected results of the investigation.
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(ii) The student repeats their investigation with a 120 Q resistor.

Explain how a current-voltage graph for a 120 Q resistor compares with the
current-voltage graph for the 60 Q resistor.

DO NOTWRITE IN THIS AREA

(Total for Question 6 = 14 marks)
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7

A student investigates the voltage-current characteristics of an unknown
component, X.

(@) The student is given this equipment to investigate component X.
« battery
- variable resistor
« ammeter
« voltmeter
« connecting wires

The diagram shows an incomplete circuit containing the battery and
component X.

Complete the diagram by drawing a circuit the student could use for
their investigation.
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( )
(b) The graph shows the results of the investigation.
4 —
X
3 X
& X
Current x
in mA X
AAREEE 3
X
1 X
0 | | | | | |
0 1 2 3 4 5 6
Voltage inV
(i) Draw a line of best fit on the graph.
(1)
(i) Calculate the resistance of component X when the voltage is 4.2V.
Give the unit.
(5)
resistancCe = ... UNIt o
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(iii) Which of these is equivalent to 4.2V?
(1)

4.2 coulombs per second (C/5s)
4.2 seconds per joule (s/J)

4.2 joules per second (J/s)

0o o o
O N w »

L] 4.2 joules per coulomb (J/C)

(iv) The student concludes that component X is a filament lamp.

Comment on the student’s conclusion.
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( )

10 Diagram 1 shows a generator inside a small wind turbine. The generator is connected
to a lamp and the windmill blades.

windmill
blades

coil rotates
in direction

_ 7\ of arrow
7/
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Diagram 1
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(@) When the coil rotates in the direction of the arrow, the ammeter displays a
small current.
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Explain how the generator produces a current.
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(b) The generator in the wind turbine acts as an alternating current (a.c.)
power supply.

Diagram 2 shows an electric circuit containing the generator being used to
charge a mobile phone battery.

generator
O v O
| | mobile phone
| | battery
Diagram 2

(i) Direct current (d.c.) is needed to charge the battery.

Explain why there is a diode in the circuit.
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(c) The mean voltage across the battery is 7.2V. %
The battery gains 14 kJ of energy in 8400 seconds. g9 ,;::-:
i ﬁ
Calculate the mean current in the battery. 5 SR
: :r-'n X S
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Mean CUrrent = ..., A i £
(Total for Question 10 = 9 marks)
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2 This question is about electric current.

(a) State what is meant by the term electric current.
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E g (b) Give the name of the particles that flow if there is an electric current in a wire.
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(c) An electric heater contains wires that heat up when there is a current in the wires.
The electric heater has a power of 1.4 kW when connected to a mains voltage of 230V.
(i) State the formula linking power, current and voltage.
2 3
z
91 2] (ii) Calculate the current in the wires.
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(i) Explain why the current in the wires causes the temperature of the wires to increase.
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g 8 (Total for Question 2 = 8 marks)
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11 The diagram shows a circuit that includes a battery, an ammeter, a voltmeter and
three different resistors.

35mA
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(@) (i) Give the voltmeter reading. e
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(i) State the formula linking voltage, current and resistance.

(iii) Calculate the resistance of resistor X.
(3)
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(b) (i) Give the reason why the reading on the ammeter would be 16 mA.

(1)
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S e
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: s E ....................................................................................................................................................................................................................................................................................
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i G (ii) Calculate the resistance of resistor Y.
2 E (4)
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;{“—l E (c) Resistor X and the voltmeter are removed from the circuit, leaving a break in this
/g S part of the circuit.
S / & m
Lo ¢ E : Explain how the current in the battery changes when these components
s g , are removed.
& o (2)
=

(Total for Question 11 = 12 marks)
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3 A 12V battery is connected to a component, X, and a fixed resistor, R, as shown.

— N —
*)

R
— |

9

W
X

@)

(@) (i) State the name of component X.

(ii) Draw a voltmeter on the circuit diagram connected to show the voltage of
component X.

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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(b) The voltage across component X is 12V.
The resistor R has a value of 840 Q.
Show that the currentin ammeter A, is approximately 0.01 A.

Use the equation
voltage = current X resistance

() When the circuit is placed in daylight, the currentin A_is 0.011A.

(i) Calculate the value of the current through A,

CUMTENT = oo A

(ii) Explain what happens to the current through A, when the circuit is placed in a
darkened room.

(Total for Question 3 = 8 marks)
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7 The circuit shows a car battery charging from an alternating current (a.c.) supply.

a.c.
supply ~

(@) Sketch a graph to show what is meant by a.c.

(b) State the reason why the circuit contains a diode.

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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(c) The 12V car battery is connected to two identical filament lamps so that the
voltage across each lamp is 6.0V.

() Draw the circuit diagram.

(ii) State the equation relating power, current and voltage.

(i) The power of each lamp is 330 mW.

Calculate the current in a lamp.

CUMTENT = oo A

(Total for Question 7 = 8 marks)
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2 (a) (i) State the relationship between power, current and voltage. \;tgt
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(i) Alamp with a power of 6.5 W is connected to a 230V supply. ce
i :3:1
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Calculate the current in the lamp. T
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(b) Three switches, S1, S2 and S3, are used to control a lamp in a large room.
Each switch can be up or down, and each switch can turn the lamp on or off.
230Va.c.
R—R—
" T "~
O O O O
S1 up S2 up S3 up
230Va.c.
R
O O
~ > —
S1 down S2 down S3 down
When all three switches are up, the lamp is on.
When all three switches are down, the lamp is off.
Complete the table by giving the missing information.
(3)
S1 S2 S3 Lamp
up up up on
down down down off
up up down
down up off
up down on
(Total for Question 2 = 7 marks)
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( N\ s
7 The photograph shows an electrical appliance plug containing a step-down transformer. Lo
g =
z g
ZOZZ m X
=i i
-l b i
= £
B =
e B o
B
L2 E
= =
W 8
= 2
m o
RS =
(a) Compare the number of turns on the primary coil of a step-down transformer with R
the number of turns on its secondary coil. L
(1)
(b) This transformer is designed to reduce the voltage from 230V to 5.5V.
The secondary current is 1.0A.
(i) State the equation linking primary voltage, primary current, secondary voltage
and secondary current for a transformer.
(m
(i) Calculate the primary current in the transformer.
[assume the transformer is 100% efficient]
(2)
primary current = A
4 y,
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(c) A student notices that the electrical applicance plug becomes warm when the

Noa

f;iff‘ appliance is working.
g
g Suggest how this will affect the input to the transformer.
----- e
91 . g - [secondary voltage and secondary current do not changel]
BRI w (2)
= =
=, =
B
- IR E
e B ; .
=z Z
B0 |
RS

(Total for Question 7 = 6 marks)
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7 The diagram shows part of a device used to demonstrate electrostatic charge.
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(a) Negatively charged water droplets fall into bucket A.

Describe how bucket A becomes negatively charged.
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X (c) (i) A droplet hits bucket A with a speed of 3.8m/s.
Calculate the kinetic energy of the droplet when it hits bucket A.

[mass of droplet = 6.2 x 10°kg]
(3)
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Sl ii) The total ch din bucket Ais —1.1x 107 C
S S (ii) The total charge stored in bucket Ais 1.1 x .
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R Calculate the mean current between the buckets.
KO

(3)

Yo%
<

%
X

9

<
CSO
Sy

<5

9.0
AKX
A
A

<
~
=Y

0
L

MEAN CUITENT = e A

(iii) The spark transfers a charge of -1.1 x 107"° C.
The mean voltage between the buckets is 1.7 kV.

Calculate the energy transferred by the spark.
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S5 (Total for Question 7 = 13 marks)
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