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[bookmark: _Toc96543258]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).


[bookmark: _Toc96543259]Revise Revision Guide content coverage
The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022.
The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Combined Science Higher Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision.
	Topic
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page reference

	Topic 1: Key concepts of physics
	166

	Topic 2: Motion and forces
	167 – 181

	Topic 3: Conservation of energy
	182 – 187

	Topic 4: Waves
	188 – 193
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	Topic 8: Energy – forces doing work
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	237 – 239 

	Topic 14: Particle model
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NB Topics 7 & 11 are found in GCSE Physics only, and not in GCSE Combined Science (Physics).
Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification.
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*(b) This question is about determining the specific heat capacity of aluminium.
An aluminium block is placed in boiling water as shown in Figure 10.

piece of string tied to
the aluminium block

beaker of
cold water

beaker of
boiling water

Figure 10
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The piece of string is tied to the aluminium block so the block can be transferred
from the boiling water to the cold water.
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Describe how a student could use this apparatus, and any additional items
needed, to determine the specific heat capacity of aluminium.

Your answer should include how the student would

« obtain the necessary measurements

« use the measurements to calculate the specific heat capacity of aluminium.
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1 (a) Figure 1 shows a small piece of copper about 3 cm high.

© David J. Green/Alamy Stock Photo

Figure 1
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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.
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(if) The mass of the piece of copper is 0.058 kg.
The volume of the piece of copper is 6.5 x 10°m?.

Calculate the density of copper.

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

Figure 2 shows a piece of copper, with a thread tied around it, in a glass beaker of
boiling water.

thread
A

Bunsen burner
7 g:

Figure 2

boiling water
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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 3.

thermometer

glass beaker
water

piece of copper

Figure 3
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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 1050J of energy.

The mass of the piece of copper is 0.058kg.
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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 x specific heat capacity x change in temperature

AQ=mxcx Al
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specific heat capacity of copper from these results = J/kgeC





image15.png
(i) 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.

(Total for Question 1 = 9 marks)
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4 (a) Astudent measures the density of glass.
The student has
— abag of marbles, all made from the same type of glass
— aweighing balance
— aplastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used
for the marbles.
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(iii) The graph in Figure 6 shows how the volume of 1kg of water changes with
temperature.
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Describe how the density of water changes with temperature over the range
of temperature shown in Figure 6.

Calculations are not required.
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1 (a) Astudent uses the apparatus in Figure 1 to determine the specific heat capacity
of water.
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(i) State the measurements needed to calculate the specific heat capacity of water.
(4)
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(ii) State two ways that the apparatus could be adapted to improve the procedure.
(2)
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Question | Indicative content Mark

number

*6(b) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO2 and
material in relation to the qualities and skills outlined in AO3

the generic mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material
which is indicated as relevant. Additional content

included in the response must be scientific and relevant.

Procedure

e Measure the temperature of the boiling water

e Allow sufficient time for block to reach temperature
of boiling water

e Measure temperature of cold water in beaker

e Using a thermometer
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Transfer (hot) aluminium block to cold water in the
beaker.

Work quickly to avoid thermal energy loss during
transfer

Measure temperature of water

Stir to ensure even distribution

Measure maximum temperature reached by water
Calculate temp rise of water by subtracting initial
from final temperature.

Calculate temp drop of aluminium by subtracting
final temperature from 100.

Find mass of beaker and water and aluminium

Use a balance

Empty water from beaker and dry beaker and block
Weigh beaker and block alone

Find mass of water by subtraction.

Allow plausible method of finding mass of water
before putting block in.
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Process results

e Calculate thermal energy gained water using
AQ =m x cxAB

e Thermal energy gained by water = thermal energy
lost by aluminium

e Specific heat capacity of aluminium =

thermal energy transferred

mass of Al X temp drop of Al
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Level

Descriptor

No awardable content

Level 1

The plan attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and procedures,
flawed or simplistic connections made between elements in the
context of the question. (AO2)

Analyses the scientific information but understanding and
connections are flawed. An incomplete plan that provides limited
synthesis of understanding. (AO3)

Level 2

3-4

The plan is mostly supported through linkage and application of
knowledge and understanding of scientific enquiry, techniques
and procedures, some logical connections made between
elements in the context of the question. (AO2)

Analyses the scientific information and provides some logical
connections between scientific enquiry, techniques and
procedures. A partially completed plan that synthesises mostly
relevant understanding, but not entirely coherently. (AO3)
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Level 3

5-6

The plan is supported throughout by linkage and application of
knowledge and understanding of scientific enquiry, techniques
and procedures, logical connections made between elements in
the context of the question. (AO2)

Analyses the scientific information and provide logical
connections between scientific concepts throughout. A well-
developed plan that synthesises relevant understanding
coherently. (AO3)
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Summary for guidance

Level Mark | Additional Guidance General additional guidance - the
decision within levels
e.g. - At each level, as well as content,
the scientific coherency of what is stated
will help place the answer at the top, or
the bottom, of that level.
o] No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
Partially complete Heat up the block in the boiling water.
description of a suitable Then put the block into the cold water.
procedure with at least Measure the temperature reached by the
one measurement water.
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Level 2

3-4

Additional guidance

Possible candidate responses

Mostly complete
description of a suitable
procedure with at least
two measurements and
some description of

| processing the results.

As above with

Measure mass of water.

Use AQ = m x ¢ x AB to find thermal
energy transferred
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Level 3

5-6

Possible candidate responses

Additional guidance

Detailed description of a
suitable procedure with
most of the necessary
measurements and a
clear description of
processing the results.

As above with

Calculate temperature changes by
subtraction.

Calculate thermal energy lost by Al as
being equal to thermal energy gained by
water.

Specific heat capacity of Al =
thermal energy transferred

mass of Al X temp drop of Al
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Question | Answer Additional Mark
number guidance
1(a)(i) an explanation linking any three of 3)

the following :

use a measuring cylinder / beaker
or

use a eureka can /displacement
can/container with spout

(1)

(partly) fill measuring cylinder /
beaker (with water) note the
reading

or

fill (eureka) can to spout (1)

immerse piece of copper
(in water) (1)

give credit for
other acceptable
methods
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note difference in readings of
water level (in measuring cylinder
/ beaker)

or

collect water from spout in a
measuring cylinder / beaker

(1)

If no other marks
scored then allow
1 mark for
attempt to
measure volume
directly:

e.g. fill copper
tube with water,
tip out and
measure volume
or measure
dimension(s) of
copper tube
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Question | Answer Additional Mark
number guidance
1(a)(ii) recall and substitution (1) (2)

density= m
Y

(density=) 0.058
6.5 (x 10°)

evaluation (1)
8.9 x 10° (kg/m?3)

accept values that
round to 8900 e.g.
8923(kg/m?3)

or 9000

8.9 to any other
power of ten gains 1
mark
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award full marks for
correct answer
without working.
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Question | Answer Additional Mark
number guidance
1(b)(i) Rearrangement (and substitution) (2)
(1)
(c) =1050 c=AQ
0.058 x 78 m X A6

evaluation (1)
230 (J/kg °C)

award 1 mark if 78
seen

accept 232(J/kg °C)
award full marks

for correct answer
without working.
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Question | Answer Additional guidance | Mark
number
1(b)(ii) any two of the following ignore more accurate (2)

reduce heat loss from
water/insulate beaker/add
cover (1)

make the temperature rise
larger/use a larger piece of
copper/ use a smaller amount
of water (1)

measurements e.g.
thermometer, balance
etc.

ignore taking repeats

start with colder water
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use) a stirrer (1)

account for heat gained by
glass beaker (1)

ransfer the hot copper faster
1)

use a different heating method
1)

measure the temperature of
he boiling water (1)

Total marks for question 1= 9





image40.png
Question | Answer Additional guidance Mark
Number:
4(a) A description including: (4)

find mass of marble(s) (1)

put marble(s) into water (in
cylinder) and measure change
in water level (1)

weigh marble(s)

accept volume for
water level

note level before and
after marble(s) added

find volume of water
displaced
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divide mass by volume (1)

suitable idea to improve
accuracy such as
use several marbles (1)

density = mass/volume
in words or symbols

subtract mass of bag
from total mass of
marbles and bag

ensure water
measured at eye level

use appropriately
sized measuring
cylinder

ignore reference to
repeating and taking
average
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Question | Answer Additional guidance Mark
Number
4(b)(iii) A description that makes 2)

reference to any two of the
following

(density) increases between
0°C and 4°C(1)

reaches a maximum at 4°C

M

(density) decreases above 4
°C (1)

increases initially / at
first / up to 4°C

then decreases
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if no other marks scored
then credit reference to
large volume means low
density (OWTTE) for 1
mark only
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Question | Answer Additional Guidance Mark

Number:

1(a)(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)

accept volume / weight of
water
ignore amount

accept (take) thermometer
reading

accept (take) reading of the
joulemeter
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detail of any of the above

(1)

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:

1(a)(ii) any two improvements both marks can be scored in (2)
from: one answer space AO 3 3b

add lid /cover (1)

ignore repeating readings
ignore increase voltage /
power / energy

ignore use of clamp to hold
thermometer / heater
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add lagging / insulation
1

add a stirrer (1)

use a more sensitive
thermometer (1)

ensure heater fully
submerged (1)

accept use better insulator or
better insulated / thicker cup
accept use calorimeter

ignore use glass beaker
unless cup is inside it
ignore different type of cup

accept use digital / electric
thermometer / data logger
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