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Mark schemes

(a)     78 (°C)

allow 2 marks for correct temperature change ie 22 °C

allow 1 mark for correct substitution

ie 46 200 = 0.5 × 4200 x θ
or

 
3

(b)     6.4 (W)

allow 2 marks for an answer that rounds to 6.4

allow 1 mark for correct substitution

ie 46 200 = P × 7200

an answer of 23 000 or 23 100 or 385 gains 1 mark
2

[5]

1.

(a)     (i)      coal
12.

(ii)     any two from:

ignore coal, oil, natural gas, nuclear, hydroelectricity and wind

•        tidal

•        wave

•        biofuel / biomass

allow waste incineration / burning

allow named biomass eg wood

•        solar

ignore Sun

•        geothermal

ignore water
2

(b)     Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response. Examiners
should apply a “best-fit' approach to the marking.

0 marks
No relevant content.

Page 2 of 10
www.examqa.com



(1–2 marks)
A brief description of an advantage of the chosen energy resource or a disadvantage
of the rejected energy resource has been given.

There is little scientific terminology used.

(3–4 marks)
A clear description of either advantages and / or disadvantages have been described
Some scientific terminology is used

(5–6 marks)
A detailed description of advantages of the chosen energy resource and
disadvantages for the rejected energy resource have been described.
Scientific terminology is used accurately.

Physics responses

ignore circling of nuclear / wind ignore references to any other
energy resources

Nuclear:

advantage:

•        large amount of energy released (per kg of fuel)

•        large fuel reserves

allow there is a lot of uranium (in the ground)

•        reliable electricity supply
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disadvantage:

•        radioactive waste

allow waste is harmful / dangerous ignore nuclear waste

•         waste remains radioactive for many years

accept waste has a long half-life allow dangerous / harmful for
radioactive

•         waste has to be stored (for many years)

allow difficult to dispose of

•        non-renewable

allow unsustainable or will (eventually) run out

•        high decommissioning cost

•        high commissioning cost

allow cost more to build

•        long time needed to build

•        long start-up time

•        risk of meltdown / large scale disaster

allow named disaster eg Chernobyl, Fukushima, Japan

ignore visual pollution / eyesore for both energy resources

•        (fuel) has to be mined

ignore air pollution / greenhouse gases / carbon dioxide for both
energy resources

ignore cost of electricity for both resources

Wind:

ignore the UK is very windy

advantage:

•        renewable

•        land still useable beneath turbines

allow sustainable or won’t run out

•        no fuel cost

allow wind is free

•        short start-up time

•        short time needed to build

•        set up cost is low er
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disadvantage:

•        unreliable (wind / electricity)

•        very large number of turbines needed (1000s)

•        high set up cost (for many turbines)

•        connection to National Grid is difficult / expensive

•        (single turbine has) low output

allow kills birds

allow noisy / noise pollution

ignore causes headaches / migraines

ignore visual pollution / eyesore for both energy resources

ignore air pollution / green house gases / carbon dioxide for both
energy resources

ignore cost of electricity for both resources
6

[9]

(a)     (i)      150
13.

(ii)     transferred to the surroundings by heating

reference to sound negates mark
1

(iii)    0.75

450 / 600 gains 1 mark

accept 75% for 2 marks

maximum of 1 mark awarded if a unit is given
2

(iv)    20 (s)

correct answer with or without working gains 2 marks

correct substitution of 600 / 30 gains 1 mark
2

(b)     (i)      to avoid bias
1

(ii)     use less power and last longer
1

1 LED costs £16, 40 filament bulbs cost £80

or

filament costs (5 times) more in energy consumption
1
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(iii)    any one from:

•        availability of bulbs
•        colour output
•        temperature of bulb surface

1

[10]

(a)     (i)      high levels of infrared radiation (from the Sun)

allow lots of (solar) energy (available)

do not accept ‘heat’ for infrared

‘it is hot’ is insufficient
‘lots of sunlight’ is insufficient

1

(ii)     reflected
1

(iii)    boiler

correct order only
1

turbine
1

transformer
1

4.

(b)     2 100 000 (kWh)

allow 1 mark for correct substitution i.e. 140 000 × 15 provided no
subsequent step

2

(c)     (i)      only 1 wind turbine was considered

accept only one location is considered
1

or
other wind turbines may have generated more electricity

accept insufficient sample size

only 1 week’s weather was reported on
or
wind speed varies from one week to another

‘wind speed varies’ is insufficient
1

(ii)     any one from:
•        wind speed is too high / low

allow no wind
allow too windy

•        wind is unreliable.

allow wind is variable
1
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(iii)    any one from:
•        wind is a renewable energy source
•        do not use fuel
•        energy source is free
•        do not release carbon dioxide
•        do not release greenhouse gases
•        do not release sulfur dioxide
•        do not cause acid rain
•        do not cause climate change
•        do not cause global warming
•        do not cause global dimming.

answer must be an advantage of wind, converse answers in terms
of fossil fuels are insufficient

accept do not release pollutant gases

‘no pollution’ is insufficient
1

[11]

(a)     (i)      70

accept ± half a square
(69.8 to 70.2)

1

5.

(ii)     15

accept 14.6 to 15.4 for 2 marks

allow for 1 mark 70 − 55
ecf from (b)(i) ± half a square

2

(iii)    C
1

biggest drop in temperature during a given time

accept it has the steepest gradient this is a dependent
1

(iv)    starting at 70 °C and below graph for C
must be a curve up to at least 8 minutes

1

(v)     because 20 °C is room temperature

accept same temperature as surroundings
1

(b)     (i)      6720

correct answer with or without working gains 3 marks

6 720 000 gains 2 marks

correct substitution of E = 0.2 × 4200 × 8 gains 2 marks

correct substitution of E = 200 × 4200 × 8 gains 1 mark
3
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(ii)     the fastest particles have enough energy

accept molecules for particles
1

to escape from the surface of the water
1

therefore the mean energy of the remaining particles decreases

accept speed for energy
1

the lower the mean energy of particles the lower the temperature (of the water)

accept speed for energy
1

[14]

(a)     kinetic energy = 0.5 × mass × (speed)2

allow  

1

6.

(b)     0.5 × 9000 × 302

1

4 050 000
1

4050 (kJ)

an answer of 4050 (kJ) scores 3 marks

an answer of 4 050 000 scores 2 marks
1

(c)     efficiency =

 

1

(d)      

allow ecf from (b)
1

(useful output energy transfer =) 0.80 × 4 050
1

= 3240 (kJ)

an answer of 3240 (kJ) scores 3 marks
1
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(e)    

Level 2: Scientifically relevant features are identified;
the way(s) in which they are similar/different is made
clear and (where appropriate) the magnitude of the
similarity/difference is noted.

3-4

Level 1: Relevant features are identified and differences
noted.

1-2

No relevant content 0

Indicative content

advantages of both methods:

•   both renewable sources of energy

•   both have no fuel (cost)

•   no carbon dioxide produced

advantages of wind

•   higher average power output

advantages of hydroelectric

•   constant / reliable power (output)

•   lower (installation) cost

disadvantages of wind

•   higher (installation) cost

•   variable / unreliable power output

disadvantages of hydroelectric

•   lower power output

disadvantages of both methods

•   (may be) noisy

•   visual pollution

 

4

[12]

(a)  x-axis labelled and suitable scale
1

points plotted correctly

allow 5 correctly plotted for 2 marks, 3−4 correctly
plotted for 1 mark
allow ± ½ square

2

line of best fit
1

7.
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(b)  

allow ecf from line of best fit in part (a)
1

0.075 (°C/s)
1

an answer of 0.075 (°C/s) scores 2 marks

(c)  Δθ = 11.5 (°C)

a calculation using an incorrect temperature scores max
3 marks

1

ΔE = 1.50 × 900 × 11.5
1

ΔE = 15 525 (J)
1

ΔE = 15.525 (kJ)
1

an answer of 15.525 (kJ) or 15.53 (kJ) or 15.5 (kJ)
scores 4 marks

an answer of 15 525 (kJ) scores 3 marks

(d)  any two from:
•   mass of block*
•   size / dimensions of block*
•   material of block*

*allow same block for 1 mark

•   current through heater
allow power of heater

•   thickness of insulation*
•   material of insulation*

*allow same insulation for 1 mark

•   time interval

•   starting temperature (of block / heater)
2

[12]

Page 10 of 10
www.examqa.com




