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17 (a) Usewords from the box to complete the sentences about nuclear fission of
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A neutron hits a nucleus of U-235 and causes the nucleus to ... .

Each fission releases energy, two daughter nuclei and some .

In a nuclear reactor, one fission can set off a controlled ... reaction.

(b) Both U-235 and oil can be used as energy sources for generating electricity.
1kg of natural uranium can result in the generation of 45000 units of electricity.

1kg of oil can result in the generation of 5.0 units of electricity.

, Calculate the mass of oil needed to generate the same amount of electricity as
S 1kg of natural uranium.
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(c) Both using nuclear fuel and burning oil produce harmful waste products.

State one harmful waste product from each process.
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*(d) Figure 14 shows a household smoke alarm that uses radioactivity to detect smoke.
Courtesy NASA/JPL-Caltech
Figure 14
The radioactive source in the smoke detector is americium-241.
The table in Figure 15 shows some information about americium-241 and two
other radioactive sources.
radioactive source type of radiation half-life
americium-241 alpha 433 years
K50
2%
actinium-225 alpha 10 days S
X
cobalt-60 gamma 5.27 years
Figure 15
. .. . . . %
Explain why americium-241 is the best of these three sources to use in this ;:;
o w0
smoke detector. e &8
. . . - s &
Use information from Figure 15 and your own knowledge about radiation. S &
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9 This question is about radioactivity.
(@) Alpha (a), beta () and gamma (y) are three types of radioactive emissions.

Which statement describes all of these radioactive emissions?
(1)

ionising and emitted by stable nuclei
ionising and emitted by unstable nuclei

neutral and emitted by stable nuclei

O o o o
O N @ »

neutral and emitted by unstable nuclei

(b) Fluorine-19 is a stable isotope of the element fluorine.
The element fluorine also has several radioactive isotopes.

Describe one similarity and one difference between the numbers of particles in
one nucleus of fluorine-19 and one nucleus of a radioactive isotope of fluorine.

(2)

similarity ..
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(c) Figure 14 shows a Geiger-Muller (G-M) tube attached to a counter.
The G-M tube is used to measure the activity of a source of beta () radiation.
There is an aluminium sheet between the beta source and the G-M tube.
The counter is switched on and after 1 minute shows a count of 268.

counter
beta source

source holder
G-M tube

aluminium sheet
Figure 14

(i) The aluminium sheet is taken away.
The counter is reset to zero and then switched on again.
A new count is taken for 1 minute.

Explain why the new count is greater than 268.
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(i) The beta source is then also taken away.
The counter is reset to zero and switched on again.
A new count is taken for 1 minute.

Give a reason why there would now be a reading on the counter.

(i

i) State the Sl unit for the activity of a radioactive source.

¥(d) Exposing people to radioactive sources can be dangerous.

Describe the dangers of exposure to radioactive sources and what can be done to
protect hospital staff when they are working with radioactive sources.

(Total for Question 9 = 13 marks)
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( ) SR
8 (a) Which of these is a scalar quantity?
(1)
— L] A acceleration
— [J B distance
E— |:| C force
(b) A student has some cupcake cases. s
S
One cupcake case is shown in Figure 14. SR
e
. (959 ove%
(Source: © Anton Starikov/Shutterstock) Kt
. L
Figure 14 .
%
'0’0
. . Y
The student drops a stack of cupcake cases with the base facing downwards, A
as shown in Figure 15. =
?:'i,o,o
(Source: © Elena Schweitzer/Shutterstock)
Figure 15 5
<
5
S S
The speed of the falling stack of cupcake cases depends on the number of 3 5
. < 2R
cupcake cases in the stack. B
1% ,"10
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(i) The student also has a stop clock and a metre rule.
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Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in the stack.
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(i) A stack of cupcake cases has a mass of 0.005 kg.
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Calculate the weight, in newtons, of the stack of cupcake cases.

Gravitational field strength = T0N/kg

(2)

Use the equation
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Figure 16 shows a cupcake case that is falling at a constant velocity.

cupcake case

weight

Figure 16

(i

ii) Draw an arrow on Figure 16 to show the force due to air resistance on the
cupcake case.

(iv) State the value of the acceleration of the cupcake case when it is falling at a
constant velocity

(c) A car travels along a straight road.
The car accelerates at 3m/s” for a time of 7s.
Calculate the change in velocity of the car.
Use the equation

change in velocity = acceleration X time taken

(1)

(2)

change in velocity = ... m/s

(Total for Question 8 = 11 marks)
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-
6 (a) Figure 12 shows a graph of current against potential difference for an electrical component.
current (A) A
0 >
0 potential difference
Figure 12
Which electrical component will show this variation of current with potential difference?
(1)
[0 A thermistor
[J B low value resistor at constant temperature
[J € high value resistor at constant temperature
[0 D diode
(b) A lamp is connected to a potential difference of 0.24V.
The current in the lamp is 0.12A.
(i) Calculate the power of the lamp.
Use the equation
P=1IxV
(2)
power of thelamp = ...
\
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o L
R )
. (i) The potential difference is changed to 0.30V.
The current in the lamp is now 0.13 A.
g
O The lamp is switched on for 35s.
3
9| Calculate the energy that is transferred in this time.
ffizéuff Select an equation from the list of equations at the end of this paper.
::;f:: (2)
o
-
=
B
ol
S
>
energy transferred = ... J
(i) The current in the lamp stays at 0.13 A.
Calculate the charge that flows through the lamp in 35s.
Use the equation
Q=1Ixt
(2)
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(c) A student measures the current in the lamp for several values of potential R
difference across the lamp. i i
_ g =
Figure 13 shows the student’s results. O B
<~ o
9w
potential difference across current through the lamp = E
the lamp in volts (V) in amps (A) B R
e S
0.06 0.05 2 B
L g
0.12 0.08 z =
7, SR ]6
0.18 0.10 B2
X Al
mo O
0.24 0.12 e
0.30 0.13
0.36 0.13
Figure 13
The student uses the results in Figure 13 to write this conclusion.
'As the potential difference across the lamp increases, the current in
the lamp increases and the relationship is directly proportional.’
Comment on the student’s conclusion.
(3)
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(Total for Question 6 = 10 marks)
\

16

- AR O 0 D0 O
P 6 0 4 6 7 A 0 1 6 3 2



Edexcel GCS

E - Paper 2 1PhO0 2 - June 2018 - Questions

r

10 (a) A student rubs a plastic comb with a dry cloth to give the comb a positive electric charge.

Figure 19 shows the charged plastic comb picking up small pieces of paper.

(Source © GIPhotoStock/SCIENCE PHOTO LIBRARY)

Figure 19

(i) Explain how rubbing the comb with a dry cloth gives the comb a positive electric charge.

(3)

(3)
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o ——
. r )
- (b) Which of these diagrams shows the shape and direction of the electric field
g p
o around a positive point charge?
;;855 (1)
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|
( S
(c) Figure 20 shows two metal spheres. : 5
Metal sphere A is fixed to a table. 9 &
Metal sphere B can be moved. O B
Metal sphere B is placed at a short distance from metal sphere A. ;3;333;3; %
% l—
sphere A fixed sphere B can be moved g5 &
S
2
| | z 3
insulator insulator ST
D SRS, S
S L
Figure 20
Both spheres are insulated from the table and given a negative charge.
The force between the charged spheres is measured.
(i) Explain, in terms of electric fields, why a force is exerted on sphere B.
(2)
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(i) Sphere B is moved and the force between the spheres is measured at several
different distances.

Figure 21 is a graph of force on sphere B against distance between the centres
of the spheres.

20

15 X\
force on sphere B \
. 10
in mN \
>
> \\
T
0 M-
0 2 4 6 8 10 12 14 16 18 20

VAWV SIHLNIZLEMIONOG

distance between centres of spheres in cm

Figure 21

Describe how the force on sphere B varies with the distance between the
centres of the spheres.
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(Total for Question 10 = 11 marks)
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(b) Figure 13 shows part of a cloud, above the ground.
The base of the cloud is negatively charged.

Figure 13

Explain how lightning is produced between the cloud and the Earth.
Your answer should refer to induced charges.
You may add to the diagram in Figure 13 to help your answer.
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*(c) Figure 14 shows fuel being transferred to an aeroplane.
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Figure 14

55555 Explain why transferring fuel can be dangerous and how the use of metal wires
o%
5553 makes the process much safer.
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r

9 (a) Which of these symbols is used to represent a thermistor in an electrical circuit?
(1)
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(b) A student investigates how the current in a lamp changes with the potential
difference across the lamp.
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The student uses the results to calculate the resistance of the lamp.

The results are shown in the table in Figure 17.
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2.0 0.14 14

3.0 0.18 17

4.0 0.22 18

5.0 0.26

6.0 0.30 20

Figure 17

(i) One value of resistance is missing from the table in Figure 17.

Calculate the value of resistance that is missing from the table.
(3)
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(ii) The student writes this conclusion:

‘The resistance of the lamp is directly proportional to the potential difference.

Comment on the student’s conclusion.
Use information from Figure 17 in your answer.

(3)
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*(c) Figure 18 shows a battery connected to a filament lamp.
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Figure 18

Explain, in terms of the movement of charged particles, how energy is transferred
from the battery, through the lamp, to the surroundings.
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-
2 (a) Figure 4 shows the inside of a mains plug.
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Figure 4

The mains plug has three safety features.
One of these safety features has been ticked in the table.

Put two more ticks in the table to show the other two safety features.
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o (
(c) The transformer in another battery charger has a primary coil and a secondary coil.
The voltage across the primary coil = 230V.
The voltage across the secondary coil = 15V.
The current in the secondary coil is 3.1 A.
Calculate the current in the primary coil.
Use the equation
primary current = secondary vol'?age X secondary current
primary voltage
(2)
CUITENT =
(Total for Question 2 = 7 marks)
\
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6 A student investigates resistors connected in series in an electrical circuit.
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The student has
® a3.0Vbattery
® 3220 resistor
® aresistor marked X.

The student does not know the value of the resistor marked X. s
The student decides to measure the potential difference (voltage) across resistor X.

Figure 15 shows the circuit that the student connected.

220 X

3.0V

OIUIRRY
TN
QI

Re 9,
SO

<

Figure 15
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(@) The circuit is connected incorrectly.
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S ,
S S (b) The student corrects the mistake.

s . .
9 e The voltage across resistor X is 2.1 V.
X IR
S The circuit is connected to a 3V battery.
oo e
Sas o , .
=2 (i) State the value of the voltage across the 22 Q resistor.
SR
= (1)

oo

SATTS
X
S
S

voltage across 22 Q) resistor =.

(ii) The currentin resistor X is 0.041 A.
The voltage across resistor X is 2.1V.
Show that the resistance of resistor X must be about 50 ohmes.

Use the equation

V=IxR

(2)

e
SIS
L
DO 0y

(iii) Calculate the power in resistor X when the voltage across X is 2.1V and the
current in resistor X is 0.041A.

(2)
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power =

(iv) Calculate the overall resistance of the 22 ohm resistor and resistor X.
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(v) The current in the circuit is 0.041 A.
The voltage across the battery is 3.0V.

Calculate the energy transferred in 2 minutes.

i o vk
Use the equation §§§g’;:':§

E=IxVxt
(2)

ENEIGY =

(Total for Question 6 = 11 marks)
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5 This question is about using the mains electricity supply.
(@) (i) An electric kettle is used to boil some water.
The mains supply voltage is 230 V.
The power supplied to the kettle is 1.9 kW.
Calculate the current in the kettle. =<
H < KA
Use the equation ks S
5
K5
| P
v
(2) 0:: :::
o
T
05
SHRER:
L5
SRR
S5
detodedoteds
. S
current supplied tothekettle= ... A SRS
R
.. . K
(ii) A coffee machine takes 120 to heat some water. S
. 9000 %
Mains supply voltage = 230V P
Current in this coffee machine =7.4A
K50
%
. . XX
Calculate the energy transferred to the coffee machine in 120s. 5
=
i H : K
Use an equation selected from the list of equations at the end of the paper. =3
B 5S
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0N
S5
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(b) Figure 10 shows the inside of a mains plug.
The neutral wire is labelled.
X
neutral
cable grip
outer insulation
Figure 10
(i) State the name of wire X and the name of wire Y.
(2)
WIFe X e
WIF€ Y e
(ii) State the name of component Z.
(1)
component Z
(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.
Calculate the input current to the transformer.
Use the equation
input current X input voltage = output current X output voltage
(3)
iNPUt current = .. A
(Total for Question 5 = 10 marks)
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8 (a) Figure 17 shows two different types of the same circuit component.
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it
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KT Figure 17
S5
poosssssoedt
K
B . . . .
LK What is the name of this circuit component?
S8
s (1)
SREKE
SR [ A diode
o
K . .
o [1 B light dependent resistor e —
0%0‘::
1 .
s [J € thermistor —
[0 D variable resistor —
$0L070 008 . . .
s (b) Which row in the table describes the way that ammeters and voltmeters should
< "V,. B . . .
Lo be connected with a component in a circuit?
CX I
o (1)
ammeter voltmeter
L A in parallel in parallel ——
J B in parallel in series ——
] ¢ in series in parallel —
[0 D in series in series —
B e
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(c) Figure 18 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 5, //
25
20
15
10
5

0

in mA

0.0 1.0 2.0 3.0 4.0 5.0 6.0
voltage inV

Figure 18

(i) Describe the relationship between the current and the voltage as shown in
the graph in Figure 18.
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2 (a) Figure 2 shows four items of equipment that can be used in investigations.

In which of these does a force cause rotation?

@/

spring balance plotting compass thermometer variable resistor
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(b) Figure 3 shows a force, F, acting on a ruler.
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The ruler has a pivot at one end.
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Calculate the moment of the force, F, around the pivot.
Give your answer in units of Nm.
Use the equation

moment of a force = force x distance from pivot
(2)
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(c) A 20cm ruler has a pivot at its centre.
The ruler is balanced when no forces act on the ruler.

Figure 4 shows two forces, Y and Z, acting on the ruler.

Y=3.0N Z=6.0N

cm

1 2 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18 19

pivot

Figure 4

Use the principle of moments to show that the ruler in Figure 4 is balanced.
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(d) Figure 5 shows an arrangement of three gears, P, Q and R.
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P and R have the same number of teeth.

P rotates in the direction shown.
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(Total for Question 2 = 7 marks)

< 4l
CRSOTRS
(SRR

w
SeTeeere’e

CRICIIK
RIS

%
-
e
oo
S
IR,

0%
2
&
%

%
<

o =
?’ ‘??f%Q

X Y

&

% S5 S

) v

X5 05! % "%

1%

"% o>

JoSess LS

KR KKK,

88 BB

KRR KKK,

RRRRR SR,

KR KKK,

SRS SRS

\ / %gggg %§§§§
<L [920,0.0:0,

- R0 O 0 A
Ol
P 7 0 8 0 7 A 0 6 4 0



Edexcel GCSE - Paper 2 1PhO 2 - June 2022 - Questions thealevelphysicstutor.com

|
( A
85
%
5 (a) An electric water pump is powered by the 230 V mains supply. §§§
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Figure 12 shows the inside of the plug on the cable to the pump. S
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(i) One wire in the plug is the earth wire. 858
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— [J A live and negative S
K5
SO0,
— [J B live and neutral
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X (b) The 230V mains supply transfers 9000 J of energy to the pump motor in 1 minute.
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5 Calculate the current in the pump motor.
T
Dos T £
»v‘.:
- Use the equation
et
X
: Y
; 4.9%
paseteile! o3 St
e X E
%% 1o TET00
o % S _
KBRS L e —
SIS passtatise! =
om0 KR V
i ¢ KX Xt
- s oz
S otet
L (3)
pesianzetolt
N
<0
Bosess
R
Ko
ooyt
SEX
R %
possee.
K
Ko
o
e
B
0
s
K
CRKLLKS
CERERKS
SRERRK:
LA
CRKLLKS
Jessteseseset
SRERRK:
LA = A
SIS current = ...,
CXRRRKS
SRERRR
IRLLLES
CRKLLK
SRR
SRERIK,
SRLLLES
CRKLLK
RRL
SRR
SKLLL
orosesesess
hous
X
4?
o
&
o
hoet
S
botes
A
LY
DoSe re o]
b
5
SABRS
o
BeSoI%e%%e
B3 il
6 K
U ® N
% ““A‘A’“
SRR SRS
OISR SR
SR 3
STk S
RS Jolons-4
Jol — i PN
9507 = S
SRETIRK, SRR
KR SRS
SRS SRS
RS SRS
2oRKS 2oRKS
oK SoRRKS
S RS
IRRAHE L
SRS SRS
CORRLK LRRLe
% SRRRKS
0 fofolotese s
S SER
o5 QRS
Joseess
-
%
35
%
-
%
35
%
-
%
35
%
00
£
<o
5
o
%
S
T8
o5
z {058
%
%8S
o
-
S
5
38 .t
K e
AT
LS Jodel 2
5 095t e
% ST
= oo
s S
5 R
PSSR eS: ~ <09t
X B0
% O vl
[0 XX
& BT
j93n-aqlel QSRS
S Josorinesy
SRR
KWL KOYS
DTSSR 4 S0
355 0030
o B o
o262t %
0% o 8 K
a4 2 )¢ =
boaritses
g4l
SPS
959 508
0% 3
<
N
TS
RS
2oRKS
SRR
S
R
505
SRS
SRS
2ORRS
RIS
SR
R
505
SRS
KRS
oSS
SR
R
505
S SR
ogetotoos g NG >

N A0 0 0000 O e
(. Turn over »
P 7 0 8 0 7 A 0 1 5 4 0



Edexcel GCSE - Paper 2 1PhO 2 - June 2022 - Questions thealevelphysicstutor.com

XA
SR

XXX
KL

(c) The system transfers 8400)J of useful kinetic energy to the water passing through
the pump in 1T minute.

Figure 13 shows a diagram of the energy transfers.

useful energy not to scale
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the pump 8400

total energy
supplied to the
pump 9000)J
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(i) Explain why the useful energy transferred to the water is different from the
total energy supplied to the pump.

R RICIERICIEIRIIARIRIKICA

OIS
bt

oo

0%
RS LIRRSLALRSLLRSLALL

KRR RIICHK RIS ARIRICHKR

5
ogoselets
0%
3%

XL

QLY
%
o
X
ot

|
'y
AVavadads Ve
DK
ZRLRHRRIRRLKS:

3
4

KRR

e,

(KIS
%609

)
<
CR

(i) Calculate the efficiency of the pump.
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7 (a) Which of the following shows the electric field around a point charge?
(1)
LI A 1 B
@ @
1 ¢ I D
(b) State one way of giving a plastic rod a static electric charge.
(1)
(c) A cleaning company uses an electric sprayer to produce a cloud of disinfectant
inside a bus.
The sprayer gives a negative electric charge to each droplet in the cloud
of disinfectant.
(i) The droplets in the cloud of disinfectant have a negative charge because
the sprayer
1
[J A adds electrons to the droplets .
[ B adds protons to the droplets
[0 € removes electrons from the droplets
[ D removes protons from the droplets
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(ii) Figure 16 shows the shape of the clouds of droplets in the disinfectant from &
%
two sprayers. §§§
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cloud from sprayer 1 cloud from sprayer 2
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Sprayer 1 gives a negative charge to each droplet. KK
SIS
KRR,
Sprayer 2 does not give any charge to the droplets. SR
B
- i i SRS
Explain the difference in the shape of the two clouds. KoK
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(i

if) Figure 17 shows a cloud of disinfectant, containing charged droplets, moving
towards a seat in the bus.

Figure 17

Explain how charging the droplets in the cloud of disinfectant makes sure that
every part of the seat is disinfected.
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*(d) Figure 18 shows an aeroplane being refuelled.

The fuel passes through a pipe into fuel tanks in the wings.

The fuel is very flammable.
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A build-up of static electric charge can be dangerous while the aeroplane is being 2 Ok
refuelled. =5 K
e
:
Explain B
oo

QAN
0.:0:.:
10 g: A
oo 0%
0L

«  why the build-up of static electric charge would be dangerous
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( ) -
(b) Another identical lamp is added to the circuit, as shown in Figure 20.
d.c. power supply
Figure 20

The power supply provides the same potential difference as it provided in the

circuit in Figure 19.

State and explain the difference between the brightness of the lamp in Figure 19

and the brightness of a lamp in Figure 20.

(3)
\ y,
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(c) Astudent is given a low voltage power supply and 1 m of resistance wire.

The student uses these and other pieces of equipment to measure the resistance
of just 50 cm of the resistance wire.

Draw a diagram of the circuit that the student should use.

Your circuit diagram should identify the pieces of equipment that the
student uses.
(3)

(d) Describe the difference between direct current (d.c.) and alternating current (a.c.)
in electrical circuits.

(2)

(Total for Question 8 = 11 marks)
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(

2

(@) Figure 3 shows the parts in an electrical circuit.

switch

connector
resistor

connector
Figure 3

Draw the circuit diagram of this electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you.

circuit diagram

9V battery

(4)

| battery
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(b) Figure 4 shows the current flowing into and out of point P in part of a circuit.
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(c) (i) Thereisa current of 0.46A in a lamp.
Calculate the total charge that flows through the lamp in 30 seconds.

Use the equation

charge = current x time in seconds

(2)
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OmC .

T 4 )
(ii) The voltage across the lamp is 6.0V.
The current in the lamp is 0.46 A.
Calculate the energy transferred to the lamp in one minute.
Use the equation
energy transferred = current x voltage x time in seconds
(2)
energy transferred = ... J
(Total for Question 2 = 9 marks)
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5 Figure 11 shows part of the UK National Grid system for the supply of electricity
to homes.
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(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations.

(2)
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(c) Figure 12 shows details of a transformer.
iron core
e ) .
primary coil — </) secondary coil
80000 turns of wire IT/—— +— 1600 turns of wire
E‘_‘: (/)
rimary voltage = 12000V secondary voltage = 240V
P y 9 y g g
SR
primary current = 0.64 A secondary current = 32A Coas
00{_(0
5~
Figure 12
(i) Calculate the power in the primary coil.
Use the equation
P=VxlI
(2)
e
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power in the primary coil =
(i) Calculate the following for the transformer in Figure 12.
number of turns in secondary coil
number of turns in primary coil
(2) 3
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ii) For the transformer in Figure 12, evaluate, in its simplest form, the ratio
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8 (a) The voltage (potential difference) across a length of wire is 1.5V.
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A charge of 0.042 C flows through the wire.
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Use the equation

E=QxV
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(b) Figure 20 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire.

connector iron wire connector

-~

variable resistor battery
Figure 20

Add connecting wires, a voltmeter and an ammeter to complete the circuit
in Figure 20 so that the students can determine the resistance of the piece of
iron wire.

(2)

(c) The students extend the investigation to determine how the resistance of the
iron wire changes with its length.

(i) Give the name of one additional piece of apparatus the students would need.
(1)
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45A.
Calculate the resistance of this piece of wire.

Use the equation

V=IxR

resistance =

(2)

(Total for Question 8 = 11 marks)
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(c) Aluminium has a melting point of 660 °C.
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(i) Calculate the melting point of aluminium in kelvin.
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(i) Describe the motion of particles in liquid aluminium (above 660 °C).
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*(d) The table shows some properties of two materials used as thermal insulation.
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The higher the R-value, the better the thermal insulating properties of
the material.

material R-value fire resistance

fibreglass, made from sand R-3.3 non-flammable

polystyrene, made from petroleum oil R-4.0 | melts at 270°C and spreads fire very quickly

Assess which of these materials may be the more suitable to use as thermal
insulation in a building.
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Your answer should compare the properties of fibreglass and polystyrene given in
the table.
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3 A student rubs two balloons with a dry cloth.

The balloons become positively charged.
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The student hangs the charged balloons using strings, as shown in Figure 5.
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(b) One of the charged balloons is moved so it nearly touches a wall, as shown in
Figure 6.
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The balloon then sticks to the wall.

00
<
X\~

Explain why the balloon sticks to the wall.
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You may add to the diagram to help your answer.
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(c) Figure 7 shows a positively charged metal sphere above the ground.
metal sphere
1% o= %%
SR
_— ground KA
0% %%
Figure 7
The metal sphere can be discharged by connecting the sphere to the ground with
a metal wire.
Explain how this would discharge the sphere.
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6 Figure 14 shows a saucepan of milk being heated on an electric cooker.
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(a) Figure 15 is a table of data about the milk being heated.
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final temperature of milk 40 °C

change in thermal energy of milk 96 000 J

Figure 15
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S . (i) Using data from the table in Figure 15, calculate the increase in temperature
3 of the milk.
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(i) Using data from the table in Figure 15, calculate the specific heat capacity of
the milk.

S

x>
KR
250K
0200
S5
LSS

b9

X
<

55

R
&

0
K
o
%8
XA KA

%

Use the equation

<>
X%
20K
25
o2l

RE
Ao
= etetetete!
N
RS

change in thermal energy

specific heat capacity = - -
mass x increase in temperature 2)

OB
S
(R mm_r
§%5§§
3%&#%;
LSBT,
o
5
5
TR &
SRPK 4
oSoteledes %,
1958, S3008
00 e e
gl S M
200w v 1508 .
R e
STTAXS %0
% %% Ko
<M K SO av
080 - KL
y

4% %%
LS KRS
S KRS
KRR RRLRKS
S KRS
SRS KRS
SRR IS ific heat ity = J/kqg °C
SR SRS SPECITIC NEAT CAPACITY = ...
o9% o2 o9%
SRS SRS
3&%@? %ggﬁz \ /
09,00, [0,0:0.0:¢. 02

NN A0 V) OO OO A e
| [ Turn over »
P 7 4 4 8 8 A 0 1 5 3 6



Edexcel GCSE - Paper 2 1PhO 2 - June 2024 - Questions

thealevelphysicstutor.com

|
( h 525
(b) The cooker supplies 130000 J of energy in a time of 87 s.
(i) Calculate the power supplied by the cooker.
Use the equation
E
P==
t
Give your answer to 2 significant figures.
(3)
ISR
POWEN = e W
(i) The cooker supplies 130 000 J of energy but only 96 000 J of this energy is
used to heat the milk.
e
. . . . . . SR
Calculate the efficiency of heating the milk using this cooker. 5 Kagps
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(c) The wiring for the cooker has safety features.
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(i) Which of these wires would help to protect a person from getting an electric
shock if a fault developed in the cooker?
(1)
earth
live

negative

O o o o
O N w »

positive

090
(09,9000
LK
KN

KX
SR
0%
o
S

5
%
L

55

(ii) Explain how a fuse can prevent overheating of the wiring for the cooker.
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(Total for Question 6 = 11 marks)
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8 (a) Figure 20 is a circuit diagram.
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(b) Some students investigate resistors in parallel.
The students set up a circuit containing four identical resistors.
The circuit used is shown in Figure 21.
power supply
A
—1
—
—
—
Figure 21
The students measure the current from the power supply and the voltage (p.d.)
across the resistors.
(i) On Figure 21, draw a voltmeter connected to measure the voltage (p.d.) across
the resistors.
(1)
The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit.
They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.
Figure 22 is a table of their results.
num'ber of current in mA voltage inV
resistors
4 6.00
3 27.3 6.00
2 18.2 6.00
1 9.1 6.00
Figure 22
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(i) Using data from the table in Figure 22, predict the current from the power
supply when there are 4 resistors in the circuit.
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(1)

CUMTENT = oo mA

(i

ii) Using data from the table in Figure 22, calculate the resistance of
only 1 resistor.

(3)
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(iv) Using data from the table in Figure 22, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.

(3)
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(c) An electric fire is connected to a 230 V mains supply.
A current of 9.0 A is supplied to the fire.
Calculate the power supplied to the fire.
Use the equation

power = current x voltage
(2)

(Total for Question 8 = 11 marks)
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