
Mark schemes

(a)  hot water / beaker
or
heater

ignore descriptions of risk

allow spilt water

allow broken glass / beaker
1

1.

(b)  Level 3: The method would lead to the production of a valid outcome. The 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

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 the empty beaker on the balance
•   fill the beaker with water and measure the total mass of beaker and water
•   mass of water = total mass – mass of beaker
•   turn power supply on so heater increases the temperature of the water
•   measure temperature change / increase with thermometer
•   use joulemeter to measure energy transferred to water
•   calculate SHC using E = mcΔθ

a level 3 answer must have a clear method of how the mass of water is
determined

(c)  insulate the beaker of water

or

add a lid

allow named insulation

allow use an insulating cup

eg plastic cup
1
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(d)  difference = 4410 – 4200

or

difference = 210

or

1

% difference = 5 (%)

do not accept 4.76 (%)
1

[10]

(a)  so the thermometer temperature was the same as the temperature of the iron block
12.

(b)  Δθ = (54 - 28) = 26 (°C)
1

26 000 = 2.0 × c × 26

allow a correct substitution using an incorrect value of
Δθ obtained from the graph

1

allow a correct rearrangement using an incorrect value
of Δθ obtained from the graph

1

c = 500 (J/kg °C)

allow an answer consistent with their value of Δθ
obtained from the graph

1

(c)  the calculated specific heat capacity will be more accurate
1

the iron block will transfer thermal energy to the surroundings at a lower rate
1

[7]

(a)  kg
allow kilogram

1

°C

allow degrees Celsius
1

3.
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(b)

1

(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]
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