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Mark Schemes

Q1.
Question | Answer Additional Guidance Mark
Number:
(i) a description to include: (4)
AO 12

(measurement of) the
mass of water (1)

(measurement of) the
temperature (rise/change)

(1)

(measurement of) the
energy supplied / from
heater (1)

detail of any of the above

(1)

accept volume / weight of
water
ignore amount

accept (take) thermometer
reading

accept (take) reading of the
joulemeter

ignore ‘change in thermal
energy’ (from equation)

e.g. measure temp at the
start and end

or

measure mass of empty cup
or

start and end readings on the
meter
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Question | Answer Additional Guidance Mark
Number:
(ii) any two improvements both marks can be scored in | (2)
from: one answer space AO 3 3b
ignore repeating readings
ignore increase voltage /
power / energy
ignore use of clamp to hold
thermometer / heater
add lid /cover (1)
add lagging / insulation accept use better insulator or
(1) better insulated / thicker cup
accept use calorimeter
ignore use glass beaker
unless cup is inside it
ignore different type of cup
add a stirrer (1) accept use digital / electric
thermometer / data logger
use a more sensitive
thermometer (1)
ensure heater fully
submerged (1)
Question | Answer Additional Mark
number guidance
(i) Rearrangement (and substitution) (2)
(1)
(c) =1050 c=A0Q

0.058 x 78 m X A8

award 1 mark if 78
seen

evaluation (1)
230 (J/kg °C) accept 232(3/kg °C)

award full marks
for correct answer
without working.
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Question | Answer Additional guidance | Mark
number
(ii) [ any two of the following ignore more accurate | (2)
measurements e.q.
thermometer, halance
etc.
ignore taking repeats
reduce heat loss from
water/insulate heaker/add
cover (1)
make the temperature rise start with colder water
larger/use a larger piece of
copper/ use a smaller amount
of water (1)
(use) a stirrer (1)
account for heat gained by
glass beaker (1)
transfer the hot copper faster
(1)
use a different heating method
(1)
measure the temperature of
the hoiling water (1)
Question | Answer Additional guidance Mark
number
(i) | 933 (1) do not accept -933 (1)
AO2
ignore K
ignore degrees
ignore °
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Question | Answer Additional guidance Mark
number

(ii) A description to include any (2)
two from: AO1
(motion is) random (1) move freely / move

in any direction /
move around

various {speeds / velocities / different speeds
kinetic energies} (1) range of speeds

bump into each other / collide slide over / past each
(1) other / touch each
other / in contact
with each other

fast(er than solid) (1) more kinetic energy
(than in solid)

ignore bulk properties
of liquids e.g. take
shape of container.
ignore vibrate

“random speeds” on
its own scores 1 mark
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Q4.

Question | Answer Additional guidance Mark
number
i rearrangement and (2) AO2.1
substitution (1)
(A9= ).210.(&1.03). (A9=)2]Q[}§]Q3]
5.8 x 860 4988
evaluation (1)
42 (°C) accept any value which rounds to 42
e.g.42.10
award full marks for the correct
answer without working
4.2 to any other power of 10 scores 1
mark
Question | Answer Additional guidance Mark
number
i an explanation linking any two from | ignore: (2)
eenergy is lost / wasted, AO2.1

unqualified

e not 100% efficient

e arguments about sound
energy

accept heat for energy
throughout

not all the energy supplied goesto | |ess (thermal) energy given

the brick (1)

to brick

not all the energy supplied staysin | energy transfers from the

the brick (1)

energy transferred to the storage

heater parts (1)

brick
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energy transferred to the

surroundings (1) energy dissipated
argument linking A6 to AQ using from the equation, if energy
A8 =—L(1) supplied to the block is

smaller the change of
temperature will be smaller

‘brick transfers (thermal)
energy to the surroundings’
scores 2 marks
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