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5	 (a)	 A student uses the apparatus in Figure 8 to determine the specific heat capacity 
of water.

thermometer

polystyrene 
cup

water

12 V 
power supply

joulemeter (measures energy supplied)

immersion 
heater

Figure 8

		  (i)	 State the measurements needed to calculate the specific heat capacity of water.
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		  (ii)	 State two ways that the apparatus could be adapted to improve the procedure.
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	 (b)	 The student decides to measure the temperature of the water every minute while 
it is being heated. 

		  Figure 9 shows a graph of the student’s results.
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Figure 9

		  Predict the temperature of the water if the heating continues up to 8 minutes.
(1)

temperature of the water = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  °C
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*P60473A01620*

	 (c)	 Another student decides to melt some ice. 

		  The student melts 380 g of ice at 0 °C. 

		  The specific latent heat of fusion of ice is 3.34  ×  105 J/kg.

		  Calculate the thermal energy needed to melt the ice.

		  Select an equation from the list of equations at the end of this paper.
(2)

thermal energy needed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

	 (d)	 The volume of 380 g of ice is 410 cm3.

		  Calculate the density of the ice in g/cm3.  
(2)

density = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g/cm3 

(Total for Question 5 = 11 marks)
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*P60250A0820*

	

	

4	 (a)	 Solid, liquid and gas are states of matter.

		  Which process describes the change from a solid to a liquid?
(1)

		  A	 melting

		  B	 freezing 

		  C	 evaporation

		  D	 condensation

	 (b)	 A student determines the density of a liquid.

		  The student puts an empty measuring cylinder on a balance (Figure 5a).   
The student then adds liquid to the measuring cylinder (Figure 5b).

measuring 
cylinder

liquid
balance

201 g 230 g

cm3 cm3

50

40

30

20

10

50

40

30

20

10

Figure 5a Figure 5b

		  Calculate the mass of liquid added and the volume of liquid added. 

		  Use the information in Figures 5a and 5b.

		  (i)	 mass of liquid added = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g
(1)

		  (ii)	 volume of liquid added = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3      
(1)

		  (iii)	Which equation should the student use to calculate the density of the liquid?
(1)

			   A	 density  =  mass  +  volume

			   B	 density  =  mass  −  volume

			   C	 density  =  mass  ×  volume

			   D	 density  = 
mass

volume

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2019 · thealevelphysicstutor.comQuestions
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		  (iv)	State two improvements the student could make to this investigation.
(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 (i)	 Figure 6 shows an electric kettle.

on-off switch

heating element

water

Figure 6

			   The kettle contains 1.5 kg of water.

			   The kettle is switched on.

			   Calculate the energy needed to raise the temperature of the water by 50 °C. 

			   Specific heat capacity of water = 4200 J/kg °C

			   Use the equation 

ΔQ  =  m  ×  c  × Δθ
(2)

energy needed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2019 · thealevelphysicstutor.comQuestions
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		  (ii)	 The amount of energy, E, needed to bring the water to boiling point is 670 000 J. 

			   The kettle has a power of 3500 W.

			   Calculate the time, t, it takes to bring the water to boiling point.

			   Use the equation

P  = 
E
t (3)

time to bring the water to boiling point = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

(Total for Question 4 = 11 marks)
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17

*P62101A01728* Turn over     

	

	

5	 (a)	 Figure 9 shows a small piece of copper about 3 cm high.

© David J. Green/Alamy Stock Photo

Figure 9

		  A student wants to determine the density of copper.

		  The student uses a balance to measure the mass of the piece of copper.

		  (i)	 Explain how the student could measure the volume of the piece of copper.
(3)
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		  (ii)	 The mass of the piece of copper is 0.058 kg.

			   The volume of the piece of copper is 6.5 × 10–6 m3.

			   Calculate the density of copper.
(2)

density of copper = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg/m3
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	 (b)	 A student wants to determine the specific heat capacity of copper.

		  Figure 10 shows a piece of copper, with a thread tied around it, in a glass beaker 
of boiling water.

thread

boiling water

Bunsen burner

Figure 10

		  The student leaves the piece of copper in the boiling water so that the copper 
reaches a temperature of 100 °C.

		  The student uses the thread to take the piece of copper out of the boiling water.

		  The student puts the hot piece of copper into a different beaker of cold water at 20 °C.

		  The apparatus is shown in Figure 11.

thermometer

glass beaker
water

piece of copper

Figure 11

		  The student assumes that the thermal energy gained by the water equals the 
thermal energy lost by the piece of copper.

		  The water and copper both reach a temperature of 22 °C.

		  The cold water gains 1050 J of energy.

		  The mass of the piece of copper is 0.058 kg.
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		  (i)	 Calculate a value for the specific heat capacity of copper, using these results.

			   Use the equation

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

ΔQ = m × c × Δθ
(2)

specific heat capacity of copper from these results = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J/kg °C

		  (ii)	 The value for the specific heat capacity of copper obtained from the student’s 
results is lower than the correct value.

			   State two ways that the experiment could be improved to give a value that is 
closer to the correct value.

(2)
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	 (c)	 A long piece of wire is made into a coil as shown in Figure 12.

Figure 12

		  The coil is connected to a low voltage power supply.

		  Describe how this coil could be used instead of the Bunsen burner in Figure 10.
(2)
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(Total for Question 5 = 11 marks)
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6	 (a)	 Describe, in terms of particles, two differences between a solid and a liquid of the 
same substance. 

(2)
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2.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

1.0 m1.5 m

0.20 m

Figure 13

		  Density of concrete, ρ, = 2100 kg / m3.

		  Calculate the mass of the concrete block.

		  Use the equation: 

m = ρ × V
(3)

mass of concrete block = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg
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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.

		  A teacher tells the student that
•	 one metal strip is made of aluminium
•	 the other metal strip is made of stainless steel.

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

		  density of aluminium =  2710 kg / m3

		  density of stainless steel = 7850 kg / m3

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

4 5 6 70 1 2 3 8 9 10 11 12 13 14 15 16 17 18 19 20

Figure 15

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

(6)
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  

6	 (a)	 When water boils and turns into steam, there are changes in the arrangement of 
particles and the density.

		  Which of these shows the changes?
(1)

	 A	

	 B	

	 C	

	 D	

space between 
particles in steam density of steam

bigger than in water greater than water

bigger than in water less than water

smaller than in water greater than water

smaller than in water less than water

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2022 · thealevelphysicstutor.comQuestions
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  

	 (b)	 Figure 11 shows some water in a measuring cylinder and a lump of iron.

100
200
300
400
500
600
700
800
900
1000

cm3

measuring 
cylinder

lump 
of iron

Figure 11

		  The lump of iron is lowered fully into the water.

		  The water level in the measuring cylinder rises to 530 cm3. 

		  The density of iron is 7.9 g / cm3.

		  Calculate the mass of the lump of iron.

		  Use the equation 

density = 
mass

volume

		  Give your answer to 2 significant figures.
(4)

mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2022 · thealevelphysicstutor.comQuestions
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  

	 (c)	 A piece of wood has a similar shape and volume to the lump of iron.

		  The density of the wood is 0.82 g / cm3.

		  The density of water is 1.00 g / cm3

		  Explain why the method used in part (b) cannot be used to determine the mass of 
the piece of wood.

(2)
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  

	  *(d)	 A student needs to determine the specific heat capacity of water.

		  Figure 12 shows some of the equipment the student uses.

low voltage heater

beaker of water

Figure 12

		  Describe the method the student should use to determine the specific heat 
capacity of water.

		  Your description should include, with reasons,

•	 any other equipment needed

•	 the measurements needed.

		  You may draw a diagram if it helps your answer.
(6)

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2022 · thealevelphysicstutor.comQuestions



*P69473A02124*
21

	

	

  
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6	 (a)	 Which of these means changing state from solid directly to gas?
(1)

	 A	 condensing

	 B	 freezing

	 C	 melting

	 D	 sublimating

	 (b)	 An object has a mass of 7.22 × 10–2 kg and a volume of 2.69 × 10–5 m3.

		  Calculate the density, ρ, of the object.

		  Use the equation

ρ = 
m
V

(3)

		  State the unit.

density = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Aluminium has a melting point of 660 °C.

		  The absolute zero of temperature is –273 °C.

		  (i)	 Calculate the melting point of aluminium in kelvin.
(1)

melting point of aluminium = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K
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  

		  (ii)	 Describe the motion of particles in liquid aluminium (above 660 °C).
(2)

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

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

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

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2023 · thealevelphysicstutor.comQuestions



*P72564A02324* 23

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

	 *(d)	 The table shows some properties of two materials used as thermal insulation.

		  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.

		  Your answer should compare the properties of fibreglass and polystyrene given in 
the table.

(6)
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4	 Figure 8 shows a saucepan of milk being heated on an electric cooker.

© Por Fabian Ponce Garcia/Shutterstock 

Figure 8

	 (a)	 Figure 9 is a table of data about the milk being heated.

mass of milk 0.82 kg

starting temperature of milk 10 °C

final temperature of milk 40 °C

change in thermal energy of milk 96 000 J

Figure 9

		  (i)	 Using data from the table in Figure 9, calculate the increase in temperature of 
the milk.

(1)

� increase in temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  °C

		  (ii)	 Using data from the table in Figure 9, calculate the specific heat capacity of 
the milk.

			   Use the equation

	 specific heat capacity = 
change in thermal energy

mass  in× ccrease in temperature (2)

� specific heat capacity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J/kg °C
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  

	 (b)	 The cooker supplies 130 000 J of energy in a time of 87 s.

		  (i)	 Calculate the power supplied by the cooker.

			   Use the equation

	 P
E
t

=

			   Give your answer to 2 significant figures.
(3)

� power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

		  (ii)	 The cooker supplies 130 000 J of energy but only 96 000 J of this energy is 
used to heat the milk.

			   Calculate the efficiency of heating the milk using this cooker.

			   Use the equation

	 efficiency = 
useful energy transferred

total energy suppliedd (2)

� efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

thealevelphysicstutor.comEdexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 20Edexcel Combined Science GCSE · Paper Physics 2 1Sc0 2P · June 2024 · thealevelphysicstutor.comQuestions



*P74482A01124* Turn over      

11

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

	 (c)	 The wiring for the cooker has safety features.

		  (i)	 Which of these wires would help to protect a person from getting an electric 
shock if a fault developed in the cooker?

(1)

	 A	 earth

	 B	 live

	 C	 negative

	 D	 positive

		  (ii)	 Explain how a fuse can prevent overheating of the wiring for the cooker.
(2)
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(Total for Question 4 = 11 marks)
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  

6	 (a)	 A coil of copper wire has a mass of 14.1 g.

		  The density, ρ, of copper is 8.96 g/cm3.

		  Calculate the volume of the copper wire.

		  Use the equation

	 ρ �
m
V (3)

� volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3
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	 (b)	 Figure 13 gives information about the density of aluminium.

density in g/cm3

solid aluminium 2.70

liquid aluminium 2.38

Figure 13

		  Explain the difference between the density of solid aluminium and the density of 
liquid aluminium in terms of the arrangement of particles.

(2)
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	 (c)	 A student boils some water.

		  Calculate the amount of thermal energy needed to change 60.0 g of water to 
steam at its boiling point.

		  The specific latent heat of vaporisation of water, L, is 2.26 × 106 J/kg.

		  Use the equation

	 Q m L� �
(2)

� amount of thermal energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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  

	 *(d)	 A student is investigating the melting of ice.

		  The student has some crushed ice in a beaker at a temperature of −20 °C.

		  The student heats the beaker and its contents for 20 minutes. 

		  Figure 14 is a graph of the student’s results.

40

0

20

 −20

 −40

80

120

60

100

5 10 15

time in minutes

temperature 
in °C

200

Figure 14

		  Using information from the graph, describe the changes that take place in the  
20 minutes shown on the graph.

		  Your answer should refer to

•	 data from the graph

•	 the state (solid, liquid or gas) of the contents of the beaker.
(6)

Answer lines for this question start on page 21
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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