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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.

1 Figure 1 shows an electrical circuit.

Figure 1

(a) Draw a circuit diagram of the electrical circuit in Figure 1 in the space below.
(4)
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PMT

(b) When the current in alamp is 0.15 A, the resistance of the lamp is 40 Q.
Calculate the voltage across the lamp.

Use the equation

V=IxR
(2)

VOItage = .. Vv

(c) Figure 2 shows an ammeter that can read up to 5A.
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Figure 2

State the value of the current shown on the ammeter in Figure 2.
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2

(@) Figure 3 shows some objects and words describing these objects.

Draw one line from each object to its description.

object

nail in a
current-carrying coil

wooden ruler

Figure 3

description

® non-magnetic

o Permanent
magnet

o temporary
magnet

(2)
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(b) Figure 4 shows a wire passing through a piece of card.
The wire carries an electric current.

wire carrying current

|
Y

card
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Figure 4

(i) Draw one magnetic field line on Figure 4, to show the shape of the magnetic
field produced by the current.
(1)

(ii) Draw one arrow on the field line you have drawn to show the direction of the
magnetic field.
(1)
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(c) A student measures the strength of the magnetic field at several distances from
the wire in Figure 4.
Figure 5 shows most of the student’s results.

10

strength of
magnetic field
inmT

distance from wire in cm

Figure 5

Figure 6 shows two extra sets of results.
mT is a unit of strength of a magnetic field.

distance from wire in cm = strength of magnetic field in mT

1.0 8.1

2.0 3.9

Figure 6

(i) Plot the two extra points on Figure 5.

(ii) Draw a best fit curve on the graph in Figure 5.

(2)

(1)
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PMT

(i) Use the graph in Figure 5 to calculate the change in strength of magnetic field
when the distance from the wire changes from 4cm to 8cm.

(2)

change in strength of magnetic field = ... mT
(iv) The distance from the wire affects the strength of the magnetic field.

State one other factor that affects the strength of the magnetic field.

(Total for Question 2 = 10 marks)
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3 This question is about using the mains electricity supply. 58

(@) (i) An electric kettle is used to boil some water. SO
The mains supply voltage is 230 V. X
The power supplied to the kettle is 1.9 kW. S

Calculate the current in the kettle. K
s

Use the equation s

I
<|vo

(2)
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current supplied tothe kettle = ... A | s
(i) A coffee machine takes 120s to heat some water. s

Mains supply voltage = 230V g
Current in this coffee machine = 7.4 A >
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Calculate the energy transferred to the coffee machine in 120s. g
e

Use an equation selected from the list of equations at the end of the paper.
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(b) Figure 7 shows the inside of a mains plug.
The neutral wire is labelled.
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(i) State the name of wire X and the name of wire Y.
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(ii) State the name of component Z.

COMPONENTZ o

(c) A transformer is used to connect a laptop computer to the mains electricity supply.
The input voltage to the transformer is 230V.
The output current from the transformer is 2.37 A.
The transformer has an output voltage of 19.0V.
The transformer used is 100% efficient.
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Use the equation

input current X input voltage = output current x output voltage
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4 This question is about energy changes.

(a) Figure 8 shows a water slide.
A person travels from the top to the bottom of the water slide.

Figure 8

(i) The mass of the person, m = 72 kg.
The change in vertical height, h=7.0m
Gravitational field strength, g =10 N/kg

Calculate the change in gravitational potential energy for the person.

[939~e:
s

Use the equation s

change in gravitational potential energy=m x g xh
(2)

change in gravitational potential energy = ..., J
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(ii) The person comes to rest after the end of the water slide.
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Explain what happens to the energy as the person comes to rest after the end
of the water slide.
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(b) Figure 9 shows a person pushing a box from the bottom of a slope to the top of
the slope.

slope
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Figure 9

Explain which one of the three distances shown in Figure 9 should be used to
calculate the work done against the force of friction between the box and the slope.
(2)

<
RS
és

o
XXX AIN
CEXRKEERLAINRESS
SIKRKIERKKERS

0
23K
9%
bosatetes
RRLLRS

%

o
<X

X
R

hasese

Qgeset
Segotedes
5
35

<>
DO NI

SEFEIIN
505 XY

&
5%

SRS
SREKS
SEELES
RS
SROKLIES
SHLKES
SRR
Q&%”v
KRLLES
RS
SRKLKIS
SRS
SRR
Q&%”v
IRLLLES
RS
SRKLIS
$oRSE
(0,000 02

1
Turn over »
P 6 6 6 3.0 A 0 1 1 2 0 urnove



(c) Calculate the kinetic energy of a tennis ball travelling at 28 m/s.
The mass of the tennis ball = 58g.

Use the equation

1
KE=— xmxV?
2

(3)

kineticenergy = ...

(Total for Question 4 = 9 marks)
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5 (a) Figure 10 shows two different types of the same circuit component.
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(b) Which row in the table describes the way that ammeters and voltmeters should
be connected with a component in a circuit?
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(c) Figure 11 shows the results from an experiment where the potential difference
(voltage) across a filament lamp was varied.

The current and voltage were measured.

60

55 —

50
/
45 -

40
35 /
current 30 //
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15
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10
1/

0

in mA

0.0 1.0 2.0 3.0 4.0 5.0 6.0
voltage inV

Figure 11

(i) Describe the relationship between the current and the voltage as shown in
the graph in Figure 11.
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(i) Use the values of the voltage and current at point P and at point Q on the
graph in Figure 11 to complete the table in Figure 12.
(2)

voltage inV current in mA

point P

point Q

Figure 12

(iii) Calculate the resistance of the filament lamp when the voltage is 4.5V and the
current is 51 mA.
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(iv) Explain why the resistance of the filament lamp changes as the voltage across
it increases.
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6

(a) Describe, in terms of particles, two differences between a solid and a liquid of the
same substance.

(b) Figure 13 shows the dimensions of a solid block of concrete.

1.5m 1.0m

/N

Figure 13

Density of concrete, p, =2100kg/ m?.

Calculate the mass of the concrete block.

Use the equation:

m=pxV

mass of concrete block =

0.20m

7/

(3)
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(c) Figure 14 shows a shed made mostly of concrete blocks.

Figure 14

State two practical ways to reduce heat loss from this shed.
(2)
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*(d) A student has two metal strips and a ruler, as shown in Figure 15. K88

A teacher tells the student that B
« one metal strip is made of aluminium i o
+ the other metal strip is made of stainless steel. S

The student looks up data in a reference book, finding some density values: B

SRS
oo

density of aluminium = 2710kg/m? e

density of stainless steel = 7850kg/m?

The student has access to more of the same metal strips, if needed, and may ask
for any extra measuring devices.

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 SIS
S
|HHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJHHhHJ éﬁﬁag

Do toteteres
SRS
RIS
KL,
SRR
ELLAS:

. §S9% <% 5%
Figure 15 ot
e

LR
Boss(& Jos¢

Plan how the student could confirm the teacher’s statements, by determining the SIS
density of each of the strips as accurately as possible. >
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Equations

(final velocity)? - (initial velocity)? = 2 x acceleration x distance

VZ-ur=2xaxx

energy transferred = current x potential difference x time

E=IxVxt

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

V xI =V x|
p p s s

change in thermal energy = mass x specific heat capacity x change in temperature

AQ=m x c x A8

thermal energy for a change of state = mass x specific latent heat

Q=mx1L

to calculate pressure or volume for gases of fixed mass at constant temperature

P1‘/1::FB V;

energy transferred in stretching = 0.5 x spring constant x (extension)?

E=" x k x x*
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