
Mark schemes

(a)  polarity of the potential difference doesn't change
allow direction of the potential difference doesn't change

1

1.

(b)  E = QV
1

(c)  5010 = Q × 12
1

1

Q = 417.5 (C)

allow 418 (C)
1

(d)  5010 = 0.015 × L
1

1

L = 334 000 (J/kg)
1

(e)  Level 3: Relevant points (reasons / causes) are identified, given in detail and logically
linked to form a clear account.

5-6

Level 2: Relevant points (reasons / causes) are identified, and there are attempts at
logical linking. The resulting account is not fully clear.

3-4

Level 1: Points are identified and stated simply, but their relevance is not clear and
there is no attempt at logical linking.

1-2

No relevant content
0
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Indicative content

•   particles in a solid are in a regular pattern
•   particles in a liquid are in a random arrangement

•   particles in a solid are vibrating about fixed positions
•   particles in a liquid are moving freely

•   as the ice changes to water the temperature remains constant
•   because as the ice changes to water the potential energy of the particles

increases

•   as the water warms the particles move faster
•   so the kinetic energy of the particles increases

•   internal energy is the total kinetic and potential energy of all the particles

ignore any references to density of ice vs liquid water
ignore any references to spacing of particles

[14]

(a)  balance
12.

(b)  control variable
1

(c)  use tongs / gloves
or
use a heatproof mat

allow other sensible methods of avoiding contact with hot beaker eg
using a cloth

allow wait for the beaker (and hot water) to cool down
1

(d)  25 200 = 0.0090 L
1

 
1

L = 2 800 000
or
L = 2.8 × 106

1

J/kg
1
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(e)  the transfer of thermal energy from the water to the surroundings
1

[8]

(a)  measuring cylinder
allow burette

allow beaker with scale / graduations
1

3.

(b)  boiling water
1

(c)  change in mass = 0.009 (kg)
1

25 200 = 0.009 L

allow a correct substitution using an incorrectly calculated value of
m

1

 

allow a correct rearrangement using an incorrectly calculated value
of m

1

L = 2.8 × 106

or
L = 2 800 000

allow a correctly calculated answer using an incorrectly calculated
value of m

1

J/kg

if a unit other than J/kg is given it must match the numerical answer
1

(d)  less energy (than 25 200 J) was transferred to the water
1

(so) student’s value of L is too high

2nd mark conditional on scoring 1st mark
1

(e)  the measured change in mass is too high (for the energy supplied)
allow a smaller mass of water actually changed state at boiling point

1

(so) student’s value of L is too low

2nd mark conditional on scoring 1st mark
1

[11]
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(a)

 

2 marks for all correct

1 mark for 1 or 2 correct
2

4.

(b)  B
1

(c)  D
1

(d)  the kinetic energy of the particles
1

(e)  E = 0.250 × 334 000
1

E = 83 500 (J)
1

(f)  sublimates
1

[8]

(a)  the gradient for ice is steeper than the gradient for water (liquid)
allow the temperature of the ice increased faster than
the temperature of the water

1

which means that less energy is needed to increase the temperature by a fixed
amount

1

5.

(b)  water took more time to vaporise than the ice took to melt
1

which means that less energy is needed to change the state from solid to liquid (than
from liquid to vapour)

1
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(c)  any two from:

•   ice/water would take more time to increase in temperature
allow gradients would be less steep

•   ice/water would take more time to change state
•   the change in temperature with time would not be linear

allow horizontal lines would be longer
2

(d)  E = 69 000 (J)
1

69 000 = 0.030 × L

allow a correct substitution of an incorrectly/not
converted value of E

1

allow a correct rearrangement using an incorrectly/not
converted value of E

1

L = 2 300 000
or
L = 2.3 × 106

allow a correct calculation using an incorrectly/not
converted value of E

1

J/kg

allow a unit consistent with their numerical answer

eg 2300 kJ/kg
1

[11]

(a)  kg
allow kilogram

1

°C

allow degrees Celsius
1

6.

(b)

1
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(c)  P = 122 × 15
1

P = 2160 (W)
1

(d)  The heating element in the kettle takes time to heat up
1

(e)  Level 3: The method would lead to the production of a valid outcome. All key steps
are identified and logically sequenced.

5−6

Level 2: The method would not necessarily lead to a valid outcome. Most steps are
identified, but the method is not fully logically sequenced 3–4

3−4

Level 1: The method would not lead to a valid outcome. Some relevant steps are
identified, but links are not made clear.

1−2

No relevant content
0

Indicative content:

•   measure the mass of water using a balance
or
measure the volume of water using a measuring cylinder

•   measure the initial temperature of the water
•   pour the water into the kettle
•   put temperature probe in the water

or
put a thermometer in the water

•   switch kettle on
•   record temperature
•   measure time with a stopclock
•   use an interval of 5 seconds

(f)  Δϴ = 80 (°C)
1

E = 0.50 × 4200 × 80

allow E = 0.50 × 4200 × their value of Δϴ
1

E = 168 000 (J)

allow an answer consistent with their value of Δϴ
1
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(g)  m = 0.005 (kg)
1

E = 0.005 × 2 260 000

this mark may score if m is not/incorrectly converted
1

E = 11 300 (J)

allow an answer consistent with their value of m
1

[18]

(a)  greater than
1

less than
1

in this order only

7.

(b)  boiling

ignore evaporation
1

temperature is constant

allow temperature remains the same
1

(c)

a correct answer that rounds to 140 000 (J) scores 2 marks

E = 0.063 × 2 260 000
1

E = 140 000 (J)

allow 142 380 (J)
1

(d)
an answer of 0.6 scores 2 marks

1

density = 0.6
1

kg / m3

1

[9]

(a)  Initial temperature was a control variable
18.
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(b)  copper
1

greater change in mass (than the other metals)

this mark is dependent on scoring the first mark

allow more ice melted (than the other metals)

allow the ice melted faster (than the other metals)
1

(c)  variation in initial mass of ice cube
allow variation in initial volume of ice cube

or

surface area of the ice cube touching the metal

allow melting of ice while handling

allow variation in room temperature

allow initial temperature of metal block
1

(d)

an answer of 0.016 (kg) scores 5 marks

E = m × 2100 × 15
1

E = m × 334 000
1

5848 = 31 500 m + 334 000 m

or

5848 = 365 500 m
1

 

or

 

1

m = 0.016 (kg)

allow 2 marks for an answer that rounds to 0.186 or
0.0175

if no other mark scored allow 1 mark for either
5848 = m × 2100 × 15
or
5848 = m × 334 000

1

[9]
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(a)  the (mean) kinetic energy of the particles increases
allow the (mean) speed of the particles increases

‘kinetic energy increases’ is insufficient by itself

do not accept particles vibrating
1

which increases the (internal) energy of the water
ignore description of evaporation

1

9.

(b)  Particles in a gas have more potential energy than particles in a liquid.
1

(c)  Energy given to water E = mL with quantities defined
1

 

allow  with quantities defined

1

 

allow E = Pt equated with E = mL or stated in words
or

 with quantities defined

1

time should be converted to seconds
or
use a time of 300 seconds

1

[7]

(a)  
1

10.

(b)  E = 13 × 230
1

E = 2990 (J)
1

an answer 2990 (J) scores 2 marks

(c)  charge flow = current × time
allow Q = It

1
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(d)  1.52 = I × 0.40
1

 
1

I = 3.8 (A)
1

an answer of 3.8 (A) scores 3 marks

(e)  E = 0.00175 × 205 000
1

E = 359 (J)

allow an answer that rounds to 360 (J) for 2 marks
1

an answer of 359 (J) scores 2 marks

[9]

(a)     Student A’s measurements had a higher resolution
111.

Student B was more likely to misread the temperature
1

(b)     a random error
1

(c)     8.4 °C
1

(d)     740 (seconds)

allow answers in the range 730 – 780
1

(e)     0.40 × 199 000
1

79 600 (J)
1

accept 79 600 (J) with no working shown for 2 marks

(f)     stearic acid has a higher temperature than the surroundings

accept stearic acid is hotter than the surroundings
1

temperature will decrease until stearic acid is the same as the room temperature /
surroundings

1

[9]

(a)     solid
particles vibrate about fixed positions

1

12.
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closely packed

accept regular
1

gas
particles move randomly

accept particles move faster

accept freely for randomly
1

far apart
1

(b)     amount of energy required to change the state of a substance from liquid to gas
(vapour)

1

unit mass / 1 kg

dependent on first marking point
1

(c)     41000 or 4.1 × 104 (J)

accept

41400 or 4.14 × 104

correct substitution of

0.018 × 2.3 × 106 gains 1 mark
2

(d)     AB
changing state from solid to liquid / melting

1

at steady temperature

dependent on first AB mark
1

BC
temperature of liquid rises

1

until it reaches boiling point

dependent on first BC mark
1

[12]
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