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Summary of Pearson Edexcel GCSE in Combined
Science (1SC0) sample assessment materials Issue
2 changes

titled paper 2.

Summary of changes made between previous issue and this current issue Page
number

The mark scheme for Paper 4 C2F has been replaced with the correct version. 109-115

For Paper 1: Biology 1 Higher tier, in question 4(a)(i) answer D has been replaced 186

with an alternative arrangement of the sugar, phosphate and the base in a DNA

nucleotide, as the previous answer was not incorrect. This new answer D is incorrect.

The equations sheet for: 132,
Paper 5: Physics 1 Foundation tier 161,
Paper 5: Physics 1 Higher tier 299,
Paper 6: Physics 2 Foundation tier 332
Paper 6: Physics 2 Higher tier

have been amended to include the correct equations for combined science and for the

correct tier.

The title for Paper 6: Physics 2 Higher tier has been corrected, as it previously was 309

If you need further information on these changes or what they mean, contact us via

our website at: qualifications.pearson.com/en/support/contact-us.html
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Introduction

The Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science is designed for use
in schools and colleges. It is part of a suite of GCSE qualifications offered by Pearson.

These sample assessment materials have been developed to support this
qualification and will be used as the benchmark to develop the assessment students
will take.
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General marking guidance

e All candidates must receive the same treatment. Examiners must mark the last
candidate in exactly the same way as they mark the first.

e Mark schemes should be applied positively. Candidates must be rewarded for what
they have shown they can do rather than be penalised for omissions.

e Examiners should mark according to the mark scheme - not according to their
perception of where the grade boundaries may lie.

e All the marks on the mark scheme are designed to be awarded. Examiners should
always award full marks if deserved, i.e. if the answer matches the mark scheme.
Examiners should also be prepared to award zero marks if the candidate’s response
is not worthy of credit according to the mark scheme.

e Where some judgement is required, mark schemes will provide the principles by
which marks will be awarded and exemplification/indicative content will not be
exhaustive.

e When examiners are in doubt regarding the application of the mark scheme to a
candidate’s response, a senior examiner must be consulted before a mark is given.

e Crossed-out work should be marked unless the candidate has replaced it with an
alternative response.

Subject specific marking guidance

Symbols, terms used in the mark scheme

e Round brackets ( ): words inside round brackets are to aid understanding of the
marking point but are not required to award the point

e Curly brackets { }: indicate the beginning and end of a list of alternatives (separated
by obliques) where necessary to avoid confusion

e Oblique /: words or phrases separated by an oblique are alternatives to each other
and either answer should receive full credit.

e ecf: indicates error carried forward which means that a wrong answer given in an
early part of a question is used correctly to a later part of a question.

You will not see ‘owtte’ (or words to that effect). Alternative correct wording should
be credited in every answer unless the ms has specified specific.

The Additional Guidance column is used for extra guidance to clarify any points in
the mark scheme. It may be used to indicate:

e what will not be accepted for that marking point in which case the phrase ‘do not
accept’ will be alongside the relevant marking point

e it might have examples of possible acceptable answers which will be adjacent to that
marking point
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Specific Marking Guidance for Levels Based Mark Schemes
Step 1 - Finding the right level

The first stage is to decide which level the answer should be placed in. Examiners
should first make a holistic judgement on which level most closely matches the
student response and place it within that level. Students will be placed in the level
that best describes their answer.

Answers can display characteristics from more than one level, and where this
happens examiners must use their professional judgement to decide which level is
most appropriate using a ‘best-fit" approach. For example if a student’s work
mainly evidences the skills of level 2 but has some level 3 skills present the
response would be placed in level 2 but the mark awarded would be towards the
top of level 2, reflecting the evidence given from level 3.

Step 2 - Determining the mark

After a level has been decided on, the next stage is to decide on the mark within
the level. The instructions below tell you how to reward responses within a level.
Examiners should be prepared to use the full range of marks available in a level
and not restrict marks to the middle.

Examiners should start at the middle of the level (or the upper middle mark if there
is an even number of marks) and then move the mark up or down to find the best
mark.

To do this, you should take into account how far the answer meets the
requirements of the level:

e If it meets the requirements fully, you should be prepared to award full marks within
the level. The top mark in the level is used for answers that are as good as can
realistically be expected within that level.

e If it only barely meets the requirements of the level, examiners should consider
awarding marks at the bottom of the level. The bottom mark in the level is used for
answers that are the weakest that can be expected within that level.

e The middle marks of the level are used for answers that have a reasonable match to
the descriptor. This might represent a balance between some characteristics of the
level that are fully met and others that are only barely met.
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( )
Write your name here

(Surname Other names

Centre Number Candidate Number

Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

(. o o )
Combined Science
Paper 1: Biology 1
Foundation Tier
Sample Assessment Materials for first teaching September 2016 Paper Reference

Jime: 1 hour 10 minutes 1 SCO/1 BFJ

(You must have: Total Marks
Calculator, ruler

\_
\ J

Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® (Calculators may be used.

® Any diagrams may NOT be accurately drawn, unless otherwise indicated.

® You must show all your working out with your answer clearly identified at
the end of your solution.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® In questions marked with an asterisk (*), marks will be awarded for your
ability to structure your answer logically showing how the points that you
make are related or follow on from each other where appropriate.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.

©2016 Pearson Education Ltd. S 5 O 0 5 3 A 0 1 2 0 -
11117271/
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.
1 Eye colour is controlled by genes.
The allele for brown eyes, B, is dominant to the allele for blue eyes, b.

(@) A female with blue eyes and a male with brown eyes are about to have a child.

Complete the Punnett square to determine the phenotype of the child.

man
B B
b
woman
b
PRENOTYPE OF CRIIA ...

B Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(b) A scientist recorded the eye colour of 30 people.

The results are shown in Figure 1.

blue green blue brown brown brown hazel blue
brown hazel blue blue hazel green brown  brown
blue green brown brown blue hazel blue brown brown
brown blue brown brown brown
Figure 1

(i) Complete the tally chart, in Figure 2, for this data.

eye colour

blue brown green hazel

Figure 2
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A section of one allele for eye colour has the following DNA sequence:
ATGGCTAAGTA

(c) (i) Which sequence is the complementary DNA strand?

ATGGCTAAGTA
CGTTAGCCTGC
TACCGATTCAT

O O O O
O N W >

GCAATGGACG

(i) Give one way in which a second allele for eye colour might be different.
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Figure 3 outlines a method that can be used to extract DNA from fruit.

Crush fruit with a buffer solution containing detergent
Filter the mixture

Add ethanol and remove the DNA
Figure 3

(d) (i) Give a reason for filtering the mixture.

(ii) What is the role of the ethanol?

[J A denature the enzymes
L] disrupt cell membranes
[0 € supercoil the DNA

[0 D to precipitate the DNA

(Total for Question 1 = 9 marks)
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2 Antibiotics can be used to treat Chlamydia, which is a sexually transmitted infection.

(@) What type of pathogen causes Chlamydia?
(1)

[] A bacteria
[J B fungus
[J C protist
[] D virus

Figure 4 shows the number of new cases of Chlamydia diagnosed each year, in a
region of the UK, between 2000 and 2008.

5000

4000

3000

number of
new cases

2000

1000

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

year

Figure 4

(b) (i) In 2009 there were 4800 new cases diagnosed.
In 2010 there were 4100 new cases diagnosed.

Plot this data on the graph in Figure 4.
(1)
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(ii) Describe the trend in cases between 2000 and 2010.

People infected with Chlamydia are more likely to be infected with the STI
Gonorrhoea.

(iii) Explain how people become infected with both Chlamydia and Gonorrhoea.

HIV is a sexually transmitted infection.

(c) Explain how infection with HIV can lead to AIDS.

(Total for Question 2 = 8 marks)
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3 Figure 6 shows a diagram of a cell.

Figure 5

(@) (i) Which row of the table identifies both structure P and structure Q?

structure P

O A nucleus
[J B nucleus
0 C vacuole
J D vacuole

structure Q
cell membrane
cell wall
cell membrane

cell wall

(i) Plant cells have a cell wall and a large vacuole.

Draw one straight line from each structure to its function.

structure

function

where respiration occurs

cell wall

contains cellulose to
provide support

where photosynthesis
occurs

large vacuole

controls the cell

stores cell sap

-~ O 0 0 0
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Figure 6 shows an image of an animal cell taken using a microscope with a 10x
eyepiece lens and a 40 x objective lens.

nucleus

DO NOT WRITE IN THIS AREA

(Source: © Ed Reschke/Getty Images)

Figure 6

(b) (i) The total magnification of the animal cell is

0 A x50

0 B x140
0 € x400
[] D x4000

(ii) The diameter of the cell is 15 um.

Use Figure 7 to estimate the diameter of the cell nucleus.

(iii) Give the measurement of 15 um in mm.

diameterof nucleus= ...

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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The development of electron microscopes has increased our understanding of cells
and their features.

Figure 7 shows two images of ciliated epithelium, one taken using a light microscope
and one using an electron microscope.

38V SIHL NI 3L14M LON 04

Electron microscope
(Science photolibrary Epithelium C022/2228 C023/4048)

Figure 7

(c) Explain how the electron microscope image helps us to understand more about
ciliated epithelium.

(Total for Question 3 = 9 marks)
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4 Cell division processes are used to produce body cells and gametes.
The nucleus of a daffodil cell has 46 chromosomes.

(@) (i) State the number of chromosomes in each pollen grain from this daffodil.

(i) Humans share 35% of their DNA with a daffodil.
The human genome contains 6600 million bases.

Calculate the number of bases that are the same as a daffodil.

numberofbases = .. .. .. million

Figure 8 shows the development of a human embryo from a fertilised egg.

®

l mitosis

e,
R
02

'

9 human embryo
7,

Figure 8

(b) (i) Explain how many cells are produced from one fertilised egg, after two
cell divisions by mitosis.
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(ii) Which process occurs causing the divided cells to become specialised?

[l A meiosis
[J B cloning
[] C differentiation

[] D cytokinesis

A student wanted to observe dividing cells under a microscope.
The student squashed the root tip of an onion plant on a microscope slide.

(c) (i) Describe how the student should use a light microscope to view the squashed
root tip.

(i) Even though the slide was at the correct magnification, the student could not
see the chromosomes in the dividing cells.

State what could be done to the slide to make the chromosomes more visible.

(Total for Question 4 = 10 marks)
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5 Figure 9 shows the times when Homo sapiens and some of their ancestral species are
thought to have lived.

Australopithecus
afarensis Homo erectus

time in millions 5 4 3 2 1 0

of years before — | | | | |

present l I
Ardipithecus Homo Homo
ramidus habilis sapiens

Figure 9

(@) Fossil remains of Ardipithecus ramidus were discovered in Ethiopia.

(i) Calculate the number of years Ardipithecus ramidus is thought to have
inhabited the Earth.

(ii) Describe the evidence that scientists might have used to show that
Ardipithecus ramidus inhabited the Earth earlier than Homo habilis.
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(i) Suggest an explanation for the extinction of Homo habilis.

Use information from Figure 9.

DO NOT WRITE IN THIS AREA

Figure 10 shows two stone tools, one used by Homo habilis and one used by
Homo erectus.

(Source: Frederic Surmely/look at sciences/Science Photo Library)

Figure 10

(iv) Explain which stone tool was most likely to be used by Homo erectus.

Use information from Figure 9 and Figure 10.
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(b) The population of humans on Earth has increased significantly, leading to
food shortages.

The growth of drought-resistant crop plants could lead to an increase in
food supply.

Describe how drought-resistant crop plants can be produced.

(Total for Question 5 = 11 marks)
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6 The ratio of waist-to-hip measurements can be used to determine the risk of a person
developing cardiovascular disease.

(@) Calculate the waist-to-hip ratio for a person with a waist measurement of 830 mm
and a hip measurement of 0.99m.

Give your answer to two decimal places.

Dieting can reduce the effects of cardiovascular disease.
A scientist is planning to test a new diet for weight loss.
She selects 40 obese people to take part in the test.

All the obese people are between 20 and 30 years of age.

(b) (i) State two other factors the scientist should control when selecting the people.

(i) Devise a plan the scientist could use to test the effectiveness of the new diet
using the 40 obese people.
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Smoking is a lifestyle factor that can cause many diseases.

Figure 11 shows the trends in smoking between 1960 and 2010 for men and women.

90
80
70—
60
50
smoking /%
40
30

20

10

0

— men

---- _women

1960 1970 1980 1990 2000 2010

year

Figure 11
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*(c) Explain how the changes in the trends for smoking may affect the occurrence of
cardiovascular disease.

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 1 B1F Mark scheme

Question | Answer Mark
number
1(a) A completed Punnett square, including:
e offspring alleles correct (1)
man
B B
b Bb Bb
woman
b Bb Bb
e phenotype of child: brown eyes (1) (2)
Question | Answer Additional guidance Mark
number
1(b)(i) e All four columns correct (tally blue: 9
and total) (2) brown: 14
e One or two correct columns (1) | green: 3
hazel: 4 (2)
Question | Answer Mark
number
1(b)(ii) Could be displayed as a bar chart/pie chart
(1)
Question | Answer Mark
number
1(c)(i) C (1)
Question | Answer Additional guidance Mark
number
1(c)(ii) Any one from: different amino acid
e mutation in the base sequence | sequence
(1)
o different base sequence (1)
e different sequence length (1) (1)
Question | Answer Mark
number
1(d) (i) To remove insoluble material
(1)
Question | Answer Mark
number
1(d)(ii) D
(1)
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Question | Answer Mark
number
2(a) A
(1)
Question | Answer Mark
number
2(b) (i) 2009 bar plotted at 4800 and 2010 bar plotted at 4100
(1)
Question | Answer Additional guidance Mark
number
2(b)(ii) An answer that combines points of
interpretation/evaluation to
provide a logical description:
e overall trend increases until
2009 (1)
e decrease in the number of e.g. in 2010 it decreased by
cases in 2010/correct 700 cases (1)
manipulation of the data (1) (2)
Question | Answer Mark
number
2(b)(iii) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding (1 mark):
e chlamydia and gonorrhoea are STI infections spread by the
same mechanism (1)
e individuals aren’t using a barrier contraception method (1) (2)
Question | Answer Mark
number
2(c) An explanation that combines identification - knowledge (1
mark) and reasoning/justification - understanding (1 mark):
e HIV destroys white blood cells/cells of the immune
system (1)
e therefore a reduced immune response makes the individual
more susceptible to other communicable diseases (1)
(2)
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Question | Answer Mark
number
3(a)(i) C
(1)
Question | Answer Mark
number
3(a)(ii) One mark for each correct line
where respiration
occurs
cell wall | —————— | contains cellulose to
provide support
where photosynthesis
occurs
large vacuole controls the cell
stores cell sap (2)
Question | Answer Mark
number
3(b)(i) C
(1)
Question | Answer Additional guidance Mark
number
3(b)(ii) 5(um) £ 1.5 approximately a third of the
diameter of the cell (1)
Question | Answer Mark
number
3(b)(iii) 0.015 (mm)
(1)
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Question | Answer Additional guidance Mark
number
3(c) An explanation that combines
identification — application of
knowledge (1 mark) and
reasoning/justification -
application of understanding
(2 marks):
e higher magnification can
be used (1)
e so the cilia are more visible
(1)
e and the sub-cellular
structures are visible (1) (3)
Question | Answer Mark
number
4(a)(i) 23 (chromosomes)
(1)
Question | Answer Additional guidance Mark
number
4(a)(ii) 6600 million = 100 (1) award full marks for correct
x 35 = 2310 million (1) numerical answer without
working (2)
Question | Answer Mark
number
4(b)(i) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding (1 mark):
e one cell produces two daughter cells for every division by
mitosis (1)
e two cell division steps produces four cells (1)
(2)
Question | Answer Mark
number
4(b)(ii) C
(1)
Question | Answer Mark
number
4(c)(i) An answer that combines knowledge (1 mark) and
understanding (2 marks) to provide a logical description:
e place the slide on the stage of the microscope and look
through the eyepiece lens (1)
Plus two from:
e turning the focusing wheel/knob will obtain a clear image
(when looking through the eyepiece lens) (1)
o start by using the lowest objective lens magnification (1)
e increase the magnification of the objective lens and refocus
(1) 3)
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Question
number

Answer

Mark

4(c)(ii)

Use a stain (1)

(1)

Question
number

Answer

Mark

5(a)(i)

e 4.6 million — 4.4 million (1)

e 0.2 million years/200 000 years (1)

(2)

Question
number

Answer

Additional guidance

Mark

5(a)(ii)

An answer that combines
knowledge (1 mark) and
understanding (1 mark) to
provide a logical description:

e (scientists might look for)
differences in the structural
features of the fossil (1)

e and Ardipithecus ramidus
would be deeper in the rock
layer than Homo
{habilis/stone tools} (1)

e.g. Ardipithecus
ramidus smaller cranial
capacity

(2)

Question
number

Answer

Additional guidance

Mark

5(a)(iii)

An explanation that combines
identification — application of
knowledge (1 mark) and
reasoning/justification -
application of understanding (1
mark):

e likely to be out-competed
by Homo erectus (1)

o {for resources essential for
survival/due to the
presence of a new selection
pressure} (1)

accept: named resources
accept: named selection
pressure, e.g. climate
change, environmental
change, disease

(2)
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Question | Answer Additional guidance Mark
number

5(a)(iv) An explanation that combines
identification via a judgement
(1 mark) to reach a conclusion
via justification/reasoning

(1 mark):
e stone tool B because it is

more

{sophisticated/worked} (1) accept: data quoted from
e and Homo erectus lived the timeline

more recently than Homo
habilis (1)

(2)
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Question | Answer Mark
number
5(b) An answer that combines the following points of application of
knowledge and understanding to provide a logical description:
e genetic variation means that some plants will be tolerant
of drought conditions and these can be selected (1)
e cross-pollinate these plants and grow the seeds under
drought conditions (1)
e select offspring and repeat over several generations (1)
(3)
Question | Answer Additional guidance Mark
number
6(a) e 830mm =0.83m (1)
e 0.83/0.99 =
0.8383... =0.84 to two d.p.
(1)
OR
e 0.99m =990 mm (1)
e 830/990=0.8383...=0.84
to two d.p. (1) award full marks for correct
numerical answer without
Answer must be given to working
2 decimal places (2)
Question | Answer Mark
number
6(b)(i) Any two of the following points:
e similar BMI (1)
e same gender profile (1)
e similar amount (and type) of exercise (1) (2)
Question | Answer Mark
number
6(b)(ii) An answer that combines the following points to provide a plan:
e weigh the 40 obese people (1)
e half follow the new diet and half keep their normal diet (1)
e after a fixed time period re-weigh the 40 people (1) (3)
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Question | Indicative content Mark
number

*6(c) Answers will be credited according to candidate’s deployment (6)
of knowledge and understanding of the material in relation to
the qualities and skills outlined in 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.

AO2 (3 marks) and AO3 (3 marks)

AQ3: Interpretation and evaluation from the graph

e the trend is downwards

e women are less likely to smoke than men

e the trend for men is decreasing more steeply than for women

e the decreasing trend in smoking should lead to a decrease in
the occurrence in cardiovascular disease

e the decrease of cardiovascular disease in men would be
greater than in women

AO2: Link between reducing smoking and cardiovascular disease:

e less damage to alveoli so reduced effect on surface area of
lungs

e less fatty deposits build up in arteries so less chance of a
heart attack or stroke

o effect of nicotine raising heart rate and blood pressure is
reduced

e the risk of blood clotting is reduced so lower chance of heart
attack or stroke
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Level

Descriptor

No awardable content.

Level 1

e Interpretation and evaluation of the information attempted
but will be limited with a focus on mainly just one variable.
Demonstrates limited synthesis of understanding. (AO3)

e The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (AO2)

Level 2

3-4

e Interpretation and evaluation of the information on both
variables, synthesising mostly relevant understanding. (AO3)

e The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question. (AO2)

Level 3

5-6

e Interpretation and evaluation of the information,
demonstrating throughout the skills of synthesising relevant
understanding. (AO3)

e The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific
ideas, logical connections made between elements in the
context of the question. (AO2)
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1

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box 5¢ and then
mark your new answer with a cross [X.

Plants need light for photosynthesis.
Part of the photosynthesis equation is shown below.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA + carbondioxide — glucose +
(@) Which of the following would complete the photosynthesis equation?
reactant product
A water chlorophyll
[0 B chlorophyli oxygen
[] C water oxygen
] D oxygen water
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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A scientist investigates the effect of light intensity on photosynthesis.

He sets up the equipment shown in Figure 1.

[ ]—clamp
1 - test tube
lamp 1——water
y—pond weed
o/
_ |IIIIIIIIIIIIIIIII|
metre rule
Figure 1

He positions the lamp 10cm from the test tube and records the number of bubbles
produced in five minutes.

He repeats the procedure with the lamp at a distance of 20cm and 30cm away from
the test tube.

The scientist wants to repeat his investigation at each distance.

(b) (i) State three variables that should be kept constant to improve the results.

L oo eese e eseeee e ettt ettt ettt ettt
e oot eee e eee e et eee ettt et et et ettt et
3 oo et et ee e et et ettt et ettt ettt ettt
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The scientist noticed that the temperature of water near the light increased.

(i) Give one improvement the scientist could make to reduce the effect of this
increase in temperature.

(c) Figure 2 shows the results of the investigation.

number of bubbles counted

distance
(cm) test 1 test 2 test3 mean
10 42 37 44 41
20 23 24 22
30 10 11 12 11
Figure 2

(i) Calculate the mean result for a distance of 20cm.

The number of bubbles counted for test 2 at 10cm was anomalous.

(ii) State how the scientist could deal with this anomaly.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(iii) Give a conclusion about the effect of light intensity on photosynthesis.

(Total for Question 1 = 8 marks)
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( )
2 Figure 3 shows a pair of human lungs.
Figure 3
(@) (i) Where does gas exchange take place in the lungs?
(1)
[l A alveolus
[1 B bronchus
[0 € bronchiole
[0 D trachea
A person had emphysema. This reduces the number of alveoli in the lungs.
(i) Explain how emphysema would affect the amount of oxygen carried in the
bloodstream.
(2)
.
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(b) Figure 4 is a table that shows the surface area (SA) to volume (V) ratio in three
different sized cubes.

cube size surface area / SA volume /V

(cm) (cm?) (cm?) SA:V ratio
2 24 8
4 96 64 1.5:1
6 216 216 1:1
Figure 4

(i) Calculate the SA:V ratio for the 2 cm cube.

(i) Give one reason why it is important that human lungs have a high surface
area to volume ratio.

Oxygen is involved with aerobic respiration in cells.

(iii) Which is the correct equation for aerobic respiration?

[J A oxygen + carbondioxide — glucose + lacticacid
[J B carbondioxide + water — oxygen + lacticacid
[l € glucose + oxygen — carbondioxide + water

[0 D glucose + water — carbondioxide + oxygen

(Total for Question 2 = 7 marks)
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3 Scientists can measure how much water is lost by the leaves of a plant.

(@) (i) What is the movement of water molecules from an area with a low solute
concentration to an area with a high solute concentration called?

(]
(]
(]
(]

A active transport

B
C

D transpiration

diffusion

0osmosis

(ii) What structure transports water through the stem of the plant?

I R N B B
O N W >

guard cell
phloem
stomata

xylem
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(b) A scientist measured the rate of water loss from a plant shoot using a potometer.

Figure 5 shows the equipment used in the experiment.

leafy twig reservoir
bubble
capillary tube
beaker containing
water
Figure 5

The volume of water lost from the plant can be calculated by measuring the
distance a bubble moves along the capillary tubing.

(i) Calculate the rate of water loss from the plant in mm?/s if the volume of water
lost was 12 mm?in 10 minutes.

rate of water 10SS = ... mm?3/s
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(i) Explain how the water loss would change if the plant only had one leaf.

The scientist wants to extend the investigation by considering other factors that
affect transpiration rate.

(i) State two variables, other than temperature, that she could investigate.

e e
2 e e
(c) Explain the effect of increasing air temperature on the rate of transpiration in a plant.
(Total for Question 3 = 11 marks)
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4 (a) A scientist wanted to estimate the number of earthworms in a field using a
guadrat.

The scientist placed the quadrats at random on the surface of the area being
sampled and then watered the area with a very dilute solution of mustard.

This causes the earthworms to come to the surface to be counted.

() Give a reason why the quadrats were placed at random.

The skin of the earthworm acts as a gas exchange surface.

(i) Describe the gases that are exchanged across the skin of the earthworm as a
result of the earthworm respiring.

(iii) What is the method in which gases are exchanged across the skin of the
earthworm?

[0 A active transport
L] diffusion

L] osmosis

(N

C
D transpiration
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(b) A student wants to estimate the number of daisy plants in a 500m? field.
She uses a 1 m?quadrat to sample the field.

Figure 6 shows the results for the number of daisy plants counted in six areas
sampled with the quadrat.

sample number of mean diameter of
number daisy plants daisy plants/cm

1 5 7

2 2 2

3 6 9

4 3 3

5 4 5

6 4 6

Figure 6

(i) Calculate the mean number of daisy plants for the six samples.

mean number of daisy plants = ...

(ii) Describe how the student could use this calculated mean to estimate the total
number of daisy plants in this field.
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Sample 2 was taken in an area where there were many overhanging trees.

(i) Explain how these trees may have affected the distribution of daisy plants
growing in this area.

(iv) Give two abiotic factors that could affect the distribution and size of daisies
growing in this field.

(Total for Question 4 = 11 marks)
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5 Figure 7 shows a diagram of the heart.

X

bicuspid valve

Figure 7
(@) (i) Vessel X takes
(1)
[ A deoxygenated blood to the body
[J B deoxygenated blood to the lungs
[J € oxygenated blood to the body
[0 D oxygenated blood to the lungs
(i) Give one reason why the wall of the left ventricle is thicker than the right.
(1)
. J
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Valves in the human heart may become damaged and no longer function.

(i) Describe what would happen to the flow of blood in the left side of the heart
if the bicuspid valve did not function effectively.

(Source: Microscape/Science Photo Library)

Figure 8
Explain how the structure of this blood vessel is related to its function.
(2)
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(c) Figure 9 shows a diagram of the circulatory system of a fish.

gill capillaries

ventricle

atrium

other capillaries

Figure 9

Describe the differences between the structure of the circulatory system of a fish
and the human circulatory system.

(Total for Question 5 = 10 marks)
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6 (a) Blood tests can be used to check a person’s blood glucose and hormone levels.

Figure 10 shows the results of two blood tests done on three people to check
their blood glucose levels. Person 1 is healthy.

blood glucose level (mmols/I)

after fasting for two hours after drinking
12 hours 75 g glucose
person 1 54 6.4
person 2 5.6 9.0
person 3 7.8 12.1
Figure 10

(i) Compare the glucose levels of person 1 with the glucose levels of person 2
after fasting for 12 hours.

(ii) Compare the glucose levels of person 2 with the glucose levels of person 1,
two hours after drinking 759 glucose.

(iii) Person 3 cannot produce the hormone that controls blood glucose levels.

State the hormone that person 3 cannot produce.
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(b) Figure 11 shows the level of progesterone for a female during five different stages
of the menstrual cycle.

days in the progesterone level
menstrual cycle (nmol/l)

1-9 1.85
10-14 1.48
15-17 14.28
18-23 35.27
24-28 17.11

Figure 11

(i) Describe the changes in progesterone levels over the 28-day cycle.
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Figure 12 shows the effectiveness of different methods of contraception in the
prevention of pregnancy during their first year of use.

It shows percentages for typical use (some mistakes when used) and perfect use
(no mistakes when used).

percentage of women with
unintended pregnancies within
the first year of use (%)

contraceptive type of

method contraceptive DR EEUESIEs
diaphragm barrier 16 6
female condom barrier 21 5
male condom barrier 15 2
intra uterine device hormonal 8 0.3
combined pill hormonal 8 0.2
mini pill hormonal 8 0.3
combined patch hormonal 8 0.2
Figure 12

*(c) Compare and contrast the data for different contraceptive methods and types, to
advise a young adult as to the best method of contraception to avoid pregnancy.

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER =60 MARKS
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Paper 2 B2F Mark scheme

Question | Answer Mark
number
1(a) C
1)
Question | Answer Mark
number
1(b)(i) e temperature of water (1)
e Start each experiment with the same amount of carbon
dioxide (1)
e Start each experiment with the same amount of water (1) | (3)
Question | Answer Mark
number
1(b)(ii) Any one improvement from:
e Use a heat shield (1)
e Use a water bath (1)
1)
Question | Answer Additional guidance Mark
number
1(c)(i) 23+24+22 award full marks for correct
3 (1) numerical answer without
e 69-+3=23(1) working (1)
Question | Answer Mark
number
1(c)(ii) Repeat the reading to get concordant results/calculate the
mean without the anomalous result (1)
Question | Answer Mark
number
1(c)(iii) {as light intensity decreases/distance from the lamp
increases} the rate of photosynthesis decreases (1)
Question | Answer Mark
number
2(a)(i) A
(1)
Question | Answer Mark
number
2(a)(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application
of understanding (1 mark):
¢ emphysema will reduce the amount of oxygen carried
into the bloodstream (1)
e because there is reduced alveoli, which are the gas
exchange surface between the lungs and blood capillaries
(1) (2)
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Question | Answer Additional guidance Mark
number
2(b)(i) 24 +8 (1) award full marks for correct
3:1(1) numerical answer without
working (2)
Question Answer Mark
number
2(b)(ii) Maximise gas exchange/maximise oxygen uptake
1)
Question Answer Mark
number
2(b)(iii) C
(1)
Question | Answer Mark
number
3(d) An explanation that combines identification - understanding
(1 mark) and reasoning/justification - understanding
(2 marks):
e shivering stops the body temperature falling when
external temperature drops (1)
e because increased muscle contraction (1)
e generates heat via respiration/friction (1) (3)
Question | Answer Mark
number
3(a)(i) C
(1)
Question | Answer Mark
number
3(a)(ii) D
(1)
Question | Answer Additional guidance Mark
number
3(b)(i) 10 mins =600s (1) award full marks for correct
numerical answer without
12 +600 (1) working
0.02 (mm3/s) (1) maximum of 2 marks if
conversion not completed (3)
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Question | Answer Mark
number
3(b)(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application
of understanding (1 mark):
e transpiration would be reduced (1)
e as less evaporation from the surface of the leaf (1) (2)
Question | Answer Mark
number
3(b)(iii) Any two of the following points:
e humidity (1)
e air speed (1)
e light intensity (1)
(2)
Question | Answer Mark
number
3(c) An explanation that combines identification - understanding
(1 mark) and reasoning/justification - understanding (1
mark):
e transpiration rate is increased (1)
e because water molecules have more energy/move faster
(1) (2)
Question | Answer Mark
number
4(a)(i) To obtain a representative sample of the field (1)
(1)
Question | Answer Mark
number
4(a)(ii) An answer that combines the following points of
understanding to provide a logical description:
e Oxygen moves from the air across the skin in the
worm/bloodstream (1)
e Carbon dioxide move from inside the worm/bloodstream
to the air (1) (2)
Question | Answer Mark
number
4(a)(iii) B
(1)
Question | Answer Mark
number
4(b)(i) 542+6+3+4+4 =4 (1)
6 (1)
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Question | Answer Mark
number
4(b)(ii) An answer that combines the following points of
understanding to provide a logical description:
e divide the field area by the quadrat size (1)
e multiply by the number of daisies (1) (2)
Question | Answer Mark
number
4(b)(iii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application
of understanding (1 mark):
e less daisy plants are likely to be growing in this area (1)
e because the trees would cause lower light levels for
photosynthesis/lower mineral levels for growth/less water
available for photosynthesis (1) (2)
Question | Answer Mark
number
4(b)(iv) Any two of the following:
Temperature (1)
pH (1)
pollutants (1)
water (1) (2)
Question Answer Mark
number
5(a)(i) B
(1)
Question Answer Mark
number
5(a)(ii) To pump blood around the body under higher pressure
(1)
Question | Answer Mark
number
5(a)(iii) An answer that combines the following points of
understanding to provide a logical description:
e blood would flow backwards from ventricle to atria/blood
will leak through (1)
e |ess (oxygenated) blood would be pumped to the body
(1) (2)
Question Answer Mark
number
5(b) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application
of understanding (1 mark):
e the blood vessel has thick walls/small lumen (1)
e to carry oxygenated blood/to carry blood under higher
pressure (1) (2)
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Question | Answer Mark
number
5(c) e the fish heart has two chambers rather than four
chambers (1)
e the fish heart only has one ventricle and one atria rather
than two ventricles and two atria (1)
e only deoxygenated blood flows through the fish heart (1)
e the fish heart shows a single circulatory system rather
than a double circulatory system (1) (4)
Question | Answer Mark
number
6(a)(i) e person 2 had a slightly higher blood glucose level than
person 1 after fasting (by up to 0.2 mmols/I) (1) (1)
Question | Answer Mark
number
6(a)(ii) e person 2 had a much higher blood glucose level than
person 1 two hours after taking glucose (by 2.6 mmols/I)
(1)
(1)
Question | Answer Mark
number
6(a)(iii) Insulin (1)
(1)
Question | Answer Mark
number
6(b)(i) An answer that combines points of interpretation/evaluation
to provide a logical description:
e levels remain low up until day 15 then rise (1)
e they continue to rise to day 23 and drop at day 24 (1) (2)
Question | Answer Mark
number
6(b)(ii) An explanation that combines identification - understanding
(1 mark) and reasoning/justification - understanding (1
mark):
e As ovulation occurs (1)
e The levels of progesterone released from the corpus
luteum increases to maintain the lining of the uterus (1) (2)
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Question Indicative content Mark
number
6(c)* Answers will be credited according to candidate's

deployment of knowledge and understanding of the
material in relation to the qualities and skills outlined in
the generic mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material
that is indicated as relevant. Additional content included
in the response must be scientific and relevant.

AO3 (6 marks)

e During typical use the barrier methods are
considerably less effective than hormonal methods

e During perfect use the barrier methods are less
effective than hormonal methods

e Manipulation of data from the table to show these
relationships

e Perfect use of both barrier and hormonal methods are
significantly more effective

e Manipulation of data from the table to show this
relationship

e The use of the combined pill and combined patch are
the most effective contraceptive method

e With perfect use only 0.2% result in pregnancy
pregnancies and with typical use 8% result in
pregnancy

e The least effective contraceptive method is the female
condom

e 21% pregnancy with typical use and 16% pregnancy
with perfect use

e The most effective method of contraception is a
hormonal method

e The combined pill or combined patch are the most
effective

e Perfect use is more effective than typical use

e It may be easier to use the combined patch rather
than the combined pill as it is less effected by
digestive problems

(6)
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Level

Mark

Descriptor

No rewardable material.

Level 1

1-2

Deconstructs scientific information but understanding and
connections are flawed. An unbalanced or incomplete
argument that provides limited synthesis of understanding.
Judgements are supported by limited evidence. (AO3)

Level 2

3-4

Deconstructs scientific information and provides some
logical connections between scientific concepts. An
imbalanced argument that synthesises mostly relevant
understanding, but not entirely coherently.

Judgements are supported by evidence occasionally. (AO3)

Level 3

5-6

Deconstructs scientific information and provide logical
connections between scientific concepts throughout. A
balanced, well-developed argument that synthesises
relevant understanding coherently.

Judgements are supported by evidence throughout. (AO3)
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.
1 There are three states of matter: solid, liquid and gas.

(@) The three boxes in Figure 1 show the arrangement of particles in different states.

(i) Under each box write the name of the state of matter shown.

O O

@@
@)
@)

Figure 1

(i) A student is given some solid wax.

Use words from the box to name two pieces of equipment that the student
should use to convert the solid wax into a liquid.

Bunsen burner test tube filter funnel
burette pipette
e e
2 e e
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(b) Some liquid is left in a warm room.
After a few days no liquid can be seen.

Give the name of the process that has occurred.

(c) The freezing point of water is 0°C.

(i) Describe how the movement and arrangement of water particles changes
when water is cooled from 10°C to -10°C.

(ii) What is the structure of water?

] A ionic

[J B simple molecular (covalent)
[0 C giant covalent

D metallic

(Total for Question 1 = 8 marks)
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2 Unreactive metals are found as uncombined metals in the Earth’s crust.

(@) Which of the following metals is found uncombined in the Earth’s crust?

L1 A aluminium
(] B gold

[1 € sodium
[l D znc

(b) When iron oxide is heated with carbon, iron is produced.

(i) Complete the word equation for the reaction.

iron oxide + carboOn —> .o e

(ii) What happens to the iron oxide during this reaction?

[0 A theiron oxide burns

[J B theiron oxide is neutralised
[0 € theiron oxide is oxidised

D the iron oxide is reduced

O

(c) Copper ore contains copper carbonate, CuCO..

In the first stage of the extraction process, the copper carbonate is decomposed
by heating to form copper oxide, CuO, and carbon dioxide.

CuCO, — Cu0 + CO,

When 1009 of copper carbonate is decomposed completely in this way, it is
found that the total mass of products is 100g.

Give a reason why the starting mass of copper carbonate is always the same as
the mass of the products formed.
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(d) Zinc can be extracted from its ore by electrolysis or by heating the ore with
carbon.

Give a reason for the method that is used.

(e) Figure 2 gives information about aluminium and tin.

metal costof Tkg/ £ amountin Earth’s crust /%
aluminium 1.31 8
tin 12.60 0.0002
Figure 2

Give two reasons why it could be more important to recycle tin than to recycle
aluminium. Use the information in Figure 2.

Reason 1
Reason 2
(Total for Question 2 = 8 marks)
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3 An electrolysis experiment is carried out on different solutions, J, Kand L.

Electricity is passed through each solution as shown in Figure 3.

d.c.

carbon rods

Figure 3

Any products formed at the electrodes are identified.

The results are given in Figure 4.

solution conducts productat productat

soten electricity cathode anode

J yes copper chlorine

K no none none

L yes hydrogen chlorine
Figure 4

(@) (i) State an improvement that can be made to the circuit to show that a current
is flowing during the electrolysis.
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Some of these solutions are electrolytes.

(i) State what is meant by the term electrolyte.

(iii) Which of J, K and L are electrolytes?

] A Konly

[J B JandLonly
[J € KandLonly
[l D JKandlL

(b) Copper sulfate solution was electrolysed for five minutes using copper electrodes.

Figure 5 shows the mass of the anode and of the cathode before electrolysis and
after electrolysis.

anode cathode

mass of electrode

before electrolysis / g 1.16 1.28

mass of electrode after

electrolysis / g 0.85 1.57

Figure 5

Calculate the mass of copper deposited.

mass of copper deposited = ... g
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(c) Identify the products formed at the anode and cathode when molten
potassium iodide is electrolysed.

(d) In a different electrolysis, molten sodium fluoride is decomposed.
2NaF — 2Na + F,
(relative masses: NaF = 42, Na = 23, F, = 38)

Calculate the maximum mass of sodium that could be formed from 168 g of
sodium fluoride.

(Total for Question 3 = 10 marks)
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4 The apparatus in Figure 6 shows a piece of magnesium ribbon being heated.

lid \I . |
crucible
e
\s7

T

heat

Figure 6

magnesium

During the heating, the magnesium reacts with oxygen from the air. The lid of the
crucible was raised slightly from time to time. Magnesium oxide was formed as a

white powder.

The experiment was repeated with different masses of magnesium.

The results are shown in Figure 7.

mass of magnesium

experiment used/g
1 0.10
2 0.15
3 0.25
4 0.30
5 0.35
6 0.50

mass of magnesium mass of oxygen in

oxide formed / g magnesium oxide / g
0.16 0.06
0.24 0.09
0.40 0.15
0.48 0.18
0.49 0.14
0.80 0.30
Figure 7
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(@) (i) Draw a graph of the mass of oxygen in magnesium oxide against the mass of
magnesium used.

mass of oxygen
in magnesium
oxide/g

mass of
magnesium
used/g
(i) The result for experiment 5 is anomalous.
The masses were all measured accurately.
Suggest a reason for this anomalous result.
(b) Balance the equation for the reaction of magnesium with oxygen to form
magnesium oxide.
........................... Mg+ i O, > . MQO
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(c) Calcium nitrate contains calcium ions and nitrate ions.

Calculate the relative formula mass of calcium nitrate, Ca(NO,)..
(relative atomic masses: Ca=40,N=14,0 = 16)

relative formula mass =

(d) Two oxides of lead, R and S, were analysed.

The empirical formula of oxide R was found to be PbO.

The results of the analysis of oxide S showed it contained 0.207 g of lead
combined with 0.032 g of oxygen.

Show, by calculation, that the two oxides had different empirical formulae.
(relative atomic masses: O = 16, Pb = 207)

(Total for Question 4 = 10 marks)
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5 Substances can be pure or they can be mixtures.

(a) Which of these is a mixture?

[J A chlorine
[J] B sodium
[] € sodium chloride

[] D sodium chloride solution

(b) Figure 8 shows some mixtures to be separated and possible methods of separation.

Place a tick (v") in one box in each row of the table to show the best method to
separate the first named substance from each of the mixtures.

method of separation

substance to
separate simple fractional

crystallisation | filtration | ;. iy12tion | distillation

sand from a mixture
of sand and sodium
chloride solution

copper sulfate
crystals from copper
sulfate solution

useful liquids from
crude oil

Figure 8
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(c) Paper chromatography was used to separate a mixture of blue and red inks.
A spot of the mixture was placed on chromatography paper as shown in Figure 9.

mixture of inks

e

Figure 9

start line

(i) Give areason why the start line is drawn in pencil rather than in ink.
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(ii) The chromatography paper, with the spot of mixture on it, was placed in a
beaker with the bottom of the paper in water.

On Figure 10, complete the diagram showing the position of the
chromatography paper with the spot of mixture at the start of the experiment.

[ water
Figure 10

(iii) The chromatography was carried out and the result is shown in Figure 11.

G\ solvent front

blue spot

Xcm

- red spot

VL6

Figure 11

The blue spot had moved 14.5cm and the solvent front had moved 15.3cm

Calculate the R, value of the substance in the blue spot, giving your answer to
2 significant figures.

distance travelled by a dye
distance travelled by solvent front

Rfvalue =

Rfvalue =

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(d) P, Q,Rand S are mixtures of food colourings.
They are investigated using paper chromatography.

Figure 12 shows the chromatogram at the end of the experiment.

0

O O

0O
O

P Q R S

Figure 12
(i) Which mixture contains an insoluble food colouring?
mixture P

mixture Q

mixture R

O 0o o
O N w >

mixture S

(ii) Give a change that could be made to the experiment to obtain an R. value for
the insoluble colouring.

(iii) Explain, by referring to Figure 12, which mixture is separated into the greatest
number of soluble food colourings by this chromatography experiment.

(Total for Question 5 = 12 marks)
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6 lonic compounds contain ions.

(@) The numbers of electrons, neutrons and protons in four particles, W, X, Y and Z,
are shown in Figure 13.

particle  electrons neutrons protons

w 9 10 9

X 10 14 12

Y 16 16 16

Z 18 18 16
Figure 13

Explain which particle, W, X, Y or Z, is a negative ion.
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(b) The electronic configurations of a lithium atom and of a fluorine atom are shown
in Figure 14.

X X
X X X *
O L ®
X X
X X
Figure 14

Lithium fluoride, LiF, is an ionic compound.
It contains lithium cations and fluoride anions.

Complete Figure 15 to show the electronic configurations and charges of the ions
in lithium fluoride.

X X
X X
chargeonion ... chargeonion ...
Figure 15
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*(c) Figure 16 shows the ability of different substances to conduct electricity.

substance conducts electricity
solid calcium chloride no
molten calcium chloride yes
diamond no
zinc yes
Figure 16

Explain these results by referring to the structures of the substances.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 3 C1F Foundation

Question | Answer Mark
number
1(a)(i) liquid solid gas

e All three correct (2)

e One/two correct (1) (2)
Question | Answer Mark
number
1(a)(ii) e Bunsen burner (1)

e test tube (1) (2)
Question | Answer Additional guidance Mark
number
1(b) evaporation do not accept ‘boiling’

(1)

Question | Answer Mark
number
1(c)(i) An answer that provides a description by making reference to

two of the following points:

e molecules become closer (1)

e molecules lose energy (1)

e molecules slow down (1) (2)
Question | Answer Mark
number
1(c)(ii) B (1)
Question | Answer Mark
number
2(a) B 1)
Question | Answer Mark
number
2(b)(i) iron (1)

carbon dioxide/carbon monoxide (1) (2)
Question | Answer Mark
number
2(b)(ii) D (1)
Question | Answer Mark
number
2(c) All the original atoms have simply been rearranged in the

products. (1)
Question | Answer Mark
number
2(d) Heating with carbon is used as it is cheaper than using

electrolysis. (1)
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Question | Answer Mark
number
2(e) e Tin costs {much/about 10 times more} than aluminium (1)
e Amount of tin in Earth much smaller than the amount of
aluminium (1) (2)
Question | Answer Mark
number
3(a)(i) e connect {lamp/ammeter} in series (1)
1)
Question | Answer Mark
number
3(a)(ii) e a substance that conducts electricity (1)
e when molten or in aqueous solution (1) (2)
Question | Answer Mark
number
3(a)(iii) B (1)
Question | Answer Additional guidance Mark
number
3(b) e Copper is deposited on the Award full marks for
cathode, therefore mass correct numerical answer
deposited = 1.57 - 1.28 (1) without working.
e =0.29(9) (1) (2)
Question | Answer Mark
number
3(c) e iodine at the anode (1)
e potassium at the cathode (1) (2)
Question | Answer Mark
number
3(d) e 849 sodium fluoride —» 46 g of sodium (1)
e 50 168g sodium fluoride — 92 g of sodium (1)
or
e 168 + 42 = 4 (mol NaF) (1)
e 4x23=92(g9) 1) (2)
Question | Answer Additional guidance Mark
number
4(a)(i) e Axes with linear scale that
use more than half of each
edge of the grid (1)
e All points correctly plotted
to + half a square (1)
e Single straight line passing | 5 points plotted correctly
through all points except (i.e. one error)
result 5 (1)
allow ecf from plotting error (3)
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Question | Answer Mark
number
4(a)(ii) Any one reason from:
e not all magnesium reacted
e incomplete reaction
e some magnesium oxide lost (1)
Question | Answer Mark
number
4(b
(b) 2Mg + 02 —» 2Mg0O/Mg + %Oz — MgO
(1)
Question | Answer Additional guidance Mark
number
4(c) 40 + 2 x (14 + 16 x 3) (1) Award full marks for correct
=164 (1) numerical answer without
working. (2)
Question | Answer Mark
number
4(d) e divide mass by relative lead
atomic mass 0.207 _ 0.001
207
(1)
e divide by the smaller 0.001
0.001
empirical formula PbO2 which is different to that of
compound R (1) (3)
Question | Answer Mark
number
5(a) D
(1)
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Question | Answer Mark
number

5(b) One mark for each correct row.

method of separation

substance to

separate crystallisation | filtration Srple fractional

distillation distillation

sand from
a mixture of
sand and v
sodium
chloride
solution
copper
sulfate
crystals v
from copper
sulfate
solution
useful
liquids v
from crude

oil (3)

Question | Answer Mark
number

5(c)(i) Pencil is insoluble in the solvent (but chromatography would
separate the ink in an ink line) (1)

Question | Answer Mark
number

5(c)(ii) Correct position of chromatography paper with start line and ink
spot above surface of water

, ink spol

_ start line

2 (1)
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Question | Answer Additional guidance Mark
number
5(c)(iii) e Rf=14.5/15.3 =0.9477 (1) | Award full marks for
e = 0.95 answer to 2 correct numerical answer
significant figures (1) without working.
(2)
Question | Answer Mark
number
5(d)(i) B (1)
Question | Answer Mark
number
5(d)(ii) use a different solvent. (1)
Question | Answer Mark
number
5(d)(iii) An explanation that combines identification via a judgement
(1 mark) to reach a conclusion via justification/reasoning
(1 mark):
e mixture S (1)
e because it gives the greatest number of spots/gives four
spots (1) (2)
Question | Answer Additional Mark
number guidance
6(a) An explanation that combines identification
via a judgement (1 mark) to reach a
conclusion via justification/reasoning Do not allow any
(1 mark): comparison
e a negative ion must have more electrons | involving
than protons in the particle (1) neutrons.
e therefore Z will have a 2- charge (1) (2)
Question | Answer Mark
number
6(b) e Liion with empty outer shell (1)
e 1+ chargeon Li (1)
e 8 electrons on outer shell of F (1)
e 1-chargeonF (1) (4)
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Question | Indicative content

number

*6(c) Answers will be credited according to candidate's deployment of knowledge

and understanding of the material in relation to the qualities and skills

outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not

required to include all the material that is indicated as relevant. Additional

content included in the response must be scientific and relevant.

AO2 (6 marks)

e solid calcium chloride contains ions/cations/anions which are charged
particles

e solid calcium chloride does not conduct because charged particles are not
free to move because they are held together by strong electrostatic
forces/ionic bonds in lattice

e molten calcium chloride solution conducts because ions/cations/anions are
present which are charged particles and are free to move

e the ions have separated and move to electrode of opposite charge

e diamond does not conduct because it is giant molecular covalent with no
free electrons

e outer electrons of carbon atoms used in bonding

e zinc metallic structure consists of delocalised free electrons which can
move between layers of metals atoms/cations

Level Mark Descriptor

0 No rewardable material.

Level 1 1-2 e The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (AO2)

e Lines of reasoning are unsupported or unclear. (AO2)

Level 2 3-4 e The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the
context of the question. (AO2)

e Lines of reasoning mostly supported through the application of
relevant evidence. (AO2)

Level 3 5-6 e The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of
the question. (AO4)

e Lines of reasoning are supported by sustained application of
relevant evidence. (AO2)
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box 5¢ and then
mark your new answer with a cross [X.

1 The Earth’s early atmosphere was different from that of the Earth’s atmosphere today.

(@) The Earth’s early atmosphere was formed by

L[] A animals breathing.

[J B global warming.

[J € plants growing.

[J D volcanic activity.

(b) Figure 1 shows some data about the composition of gases present in the Earth’s

early atmosphere and today’s atmosphere.

composition (%)

gas Earth’s early atmosphere today’s atmosphere

nitrogen 4 78

oxygen <0.01 21

argon <0.01 0.9

gas X 95 0.04
ammonia 0.5 <0.001

sulfur dioxide 0.5 <0.001

Figure 1

Explain, using the data, the identity of gas X.
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(c) Figure 2 shows the concentration of carbon dioxide in the atmosphere above
Hawaii from 1960 to 2010.

390
380

370
number of
cm? of carbon 360
dioxide in 1 m3
atmosphere 350

340
330
320
310 | | | | T !
1960 1970 1980 1990 2000 2010
year
Figure 2

(i) Use the graph to calculate the increase in the volume of carbon dioxide in
1 m3 of atmosphere from 1960 to 2010.

increase in volume of carbon dioxide = ... cm3

(ii) Describe how carbon dioxide is released into today’s atmosphere.

(Total for Question 1 = 7 marks)
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2 (a) The atomic symbols of the first twenty elements in the periodic table are shown
in Figure 3.

H He
Li | Be B|C|N|O]|F|Ne
Na | Mg Al | Si | P | S |dC|Ar
K | Ca
Figure 3

(i) From the position of beryllium, Be, in the periodic table, beryllium is most
likely to be a

metal
halogen

compound

O O O O
O N W >

gas at room temperature

(i) Give the symbol of the element that is in period 2 and in group 3.
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(b) Figure 4 shows information about some of the elements in group 7 of the
periodic table.

element melting point/°C boiling point/°C
fluorine -220 —-188
chlorine -101 -35
bromine 7 59
iodine 114 184
Figure 4

Astatine is below iodine in group 7 of the periodic table.

Estimate the boiling point of astatine.

boiling point of astatine= ... °C
(c) Chlorine reacts with potassium iodide to form iodine and potassium chloride.

Complete the word equation for the reaction between bromine and
potassium astatide.

bromine + potassium astatide — +
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(d) Hydrogen reacts with chlorine to form hydrogen chloride.

H—H + C—Cl —» 2H—CI
The symbol — is used to show a covalent bond.

The electronic configuration of hydrogen is 1.
The electronic configuration of chlorine is 2.8.7.

Draw the dot-and-cross diagram for the molecule of hydrogen chloride.
Show outer electrons only.

(Total for Question 2 = 8 marks)
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3 (a) When a solid amount of ammonium chloride is shaken with water, a colourless
solution forms and the temperature changes from 20°C to 16 °C.

Give the name of the type of heat change occurring.

(b) A student carries out an experiment to measure accurately the temperature
changes when different metals are added to iron(ll) sulfate solution.

The method for the experiment is:

e measure 25cm? of iron(ll) sulfate solution and pour into a container
e record the initial temperature of the solution

e add excess magnesium ribbon

e record the highest temperature of the mixture

e repeat the experiment using excess copper turnings, then using excess zinc foil.

(i) State a suitable container for the iron(ll) sulfate solution in this experiment.
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(iii) Figure 5 shows the results obtained by the student.

metal added to iron(ll) sulfate solution temperature rise/°C
magnesium 6.0
copper 0.0
zinc 2.8
Figure 5

Use the results to explain the order of reactivity of the metals magnesium,
copper and zinc.

(iv) Explain how the student could improve the method to make a fairer
comparison of the temperature change produced by the different metals.
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(v) The iron(ll) sulfate solution contained 6.2 g of iron(ll) sulfate in 50 cm? of solution.

Calculate the concentration of the iron(ll) sulfate solution in gdm™.

concentration = ...

(Total for Question 3 = 9 marks)
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4 A student used the equipment in Figure 6 to investigate the rate of reaction between
zinc and excess dilute hydrochloric acid.
/ hydrogen

dilute hydrochloric acid

granulated zinc

Figure 6
The student uses the following method:

e place a known mass of granulated zinc into the conical flask

e pour 25cm? of dilute hydrochloric acid (an excess) into the conical flask and fit the
bung quickly into the neck of the flask

e measure the volume of gas produced every 20 seconds until after the reaction
finishes.

Figure 7 shows the results.

time/s volume of hydrogen/cm?
0 0
20 42
40 66
60 75
80 80
100 82
120 82
140 82
Figure 7
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(@) Give the name of a piece of equipment that can be used to measure 25cm? of
dilute hydrochloric acid accurately.

(b) Draw a graph of the volume of hydrogen gas produced against time using the grid.

(c) The average rate of reaction in the first 20 seconds in cm?® of hydrogen produced
per second is

LJA 21
(1B 84
0c 21
[1D 84

(d) The student repeated the experiment keeping all conditions the same but using
the same mass of powdered zinc instead of granulated zinc.

On the grid above sketch the graph you would expect when the experiment is
repeated using powdered zinc.
Label your line A.
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(e) Sodium thiosulfate solution, Na_S,O,, reacts with dilute hydrochloric acid as
shown in the equation.

Na,S,0,(aq) + 2HCl(agq) — 2NaCl(s) + H,O(l) + S(s) + SO.(9)

The rate of this reaction can be investigated by mixing the reactants and finding
the time taken for a precipitate of sulfur to become visible.

A student wants to investigate the effect of changing the temperature on the rate
of this reaction.

Devise a method the student could use to find out how the time taken for the
precipitate of sulfur to become visible changes with temperature.

(Total for Question 4 = 10 marks)
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5 This question is about some of the elements in groups 1 and 2 of the periodic table.

(@) The atomic number of lithium is 3.
The mass number of a lithium atom is 7.

Which row of the table shows the number of protons, neutrons and electrons in
an atom of lithium-7?

number of number of number of
protons neutrons electrons
Y 3 3 4
] B 3 4 3
] C 4 3 7
] D 7 4 3

(b) Lithium, sodium and potassium are in group 1 of the periodic table.

State, in terms of the electrons in their atoms, what the atoms of lithium, sodium
and potassium have in common.

(c) Magnesium has atomic number 12.
Magnesium exists as magnesium-24, magnesium-25 and magnesium-26 atoms.

Explain, in terms of protons and neutrons, why these atoms are isotopes of

magnesium.
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(d) Magnesium and calcium are in group 2 of the periodic table. They are less
reactive than the metals in group 1.

Calcium reacts with water to form calcium hydroxide, Ca(OH),, and hydrogen, H..
Ca(s) + 2H,0(I) — Ca(OH).(s) + H,(g)

Describe what would be seen when a piece of calcium is dropped into a
container of water.

(e) Magnesium reacts very slowly with cold water but it reacts faster with steam, H,O,
to form magnesium oxide, MgO, and hydrogen.

Write the balanced equation for the reaction between magnesium and steam.

(f) The electronic configurations of magnesium and calcium are

magnesium 2.8.2
calcium 2.8.8.2

When magnesium and calcium react with water they form positive ions.

Suggest an explanation, in terms of their electronic configurations, why calcium is
more reactive than magnesium.
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(g) A sample of calcium bromide contains 0.2 g calcium and 0.8 g bromine by mass.
Calculate the empirical formula of calcium bromide.

(relative atomic masses: Ca = 40, Br = 80)

empirical formula = ...

(Total for Question 5 = 13 marks)
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6 Crude oil is a mixture of hydrocarbons.
It can be separated into fractions.

(@) Which of these mixtures shows formulae of substances that could be in the
gaseous fraction of crude oil?

0 A CH,CH,CHO

2l =3y
CH, CHBr, CH,
2 ler =3l g

A
B

C CH,CH,CH,
D CH,CHBr,CH O

26

(b) Figure 8 shows the percentages of the fractions in crude oil from three different

oil wells.
percentage of fraction in crude oil from

fraction oil well A oil well B oil well C
gases 1 6 9
petrol 2 15 24
kerosene 6 14 20
diesel oil 7 10 16
fuel oil 26 28 30
bitumen 58 27 1

Figure 8

(i) State which oil well produces a crude oil containing the highest percentage of
the high boiling point fractions.

(i) A barrel of crude oil from oil well B weighs 130 kg.

Calculate the mass of kerosene in this barrel.

............................................ kg
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*(c) Diesel is the fuel used in most bus engines.
Research is being carried out into the use of hydrogen, instead of diesel, as a fuel for buses.

Discuss the advantages and disadvantages of using hydrogen, rather than diesel,
as a fuel for buses.
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(d) Fractions of crude oil contain alkanes.
A sample of decane, C, H,,, was cracked using the apparatus in Figure 9.

This produced a mixture of products, including ethene.

porous pot

ceramic wool gas containing

soaked in decane | _— ethene

SEI SRS
(|

heat heat

o |
o
o
o
o
\JJ %/ water

Figure 9

(i) Explain how ethene is produced using the apparatus in Figure 9.

(ii) One molecule of decane produced two molecules of propene, C.H,, and one
molecule of product Z.

C,H,, > 2CH, + productZ

107 22

What is the formula of product Z?

0 A CH,
O B CH,
O € CH,
0 D CH,
(Total for Question 6 = 13 marks)
TOTAL FOR PAPER = 60 MARKS
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



BLANK PAGE

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



“Jaquunu ajoym }saleau ay} 0} PopUNOJ Ud3Q JoU dAeY duLIojyd pue taddod Jo sasseuw 2JWo}e aAefal oy |

"PajIWo uaaq aAey (£0L-06 SIoqUInu 21UI0)e) SPIoU3dk Y} pue (L/-8G Siaquinu oJwoje) spjoueyjue| ay] .

LLL oLl 601 801 101 90l G0l 0l 68 88 /8
pajedusyine wnjuabjusos wnnpejswep wnuauysw wnissey wnuyoq wniBiogess wniugnp wnipiopayns wniunoe wnipels winiouesy
AlIny Jou Inq papodas usaq aAey 9| L-Z| | SJequinu dlwole Yim sjuswa|l mw_ sa IN SH ug mw aa N OV ey 14
[c.2] [L22] [89z] [222] [y9z] [992] [coz] [L92] [222] [9z2] [eze]
98 G8 78 €8 Z8 18 08 6. 8/ 1/ 9/ S/ v/ €/ Z. 15 95 ole
uopel aunejse wnjuojod yinwsiq pes| wnijleyy Anosaw plo6 wnuield wnipul wnjwso wniuayl uaysbuny wnjejue} wnjuyey wnueyjue| wnueq wniseeo
uy ) od 1g ad 1L BH ny d 1 SO ay M el H ¥ eg s)
[ceel (o] [602] 602 102 ¥02 102 161 661 z6l 061 981 781 18l 8/l 6El /€1 eel
¥S €5 Zs LG 05 67 8y YA% o Sy 4% (5% Zy [R7 oy 6€ 8¢ 1€
uousx aulpol wnun|e} Auowpue uy wnipul wniwped Jon|Is wnipejed wnipoys wniuaynt wnpauyosy wnuapgAjow wnigolu wniuoouz wnupk wnypuoss wnipigns
ax | 9l as us uj PO By Pd uyy ny 21 o aN iz A is aqy
LEl yxd} 8zl zzl 6L GLL Zhl 801 90l €0l 101 [86] 96 €6 16 68 88 G8
9¢ Ge 1% e¢ ze X 0¢ 62 8C 12 9z T4 ¥z €2 2z 1z 02 6l
uoydAy aujwolq wniuales oluasie wnjuewuab wny|eb ouiz Jaddoo [EXeI] Jleqod uod asauebuew winiwoyo wnipeueA wniuey} wnipuess wniojes wnissejod
)Y ig EIS sy 99 eo uz no IN 09 94 Ui 19 A 1L 28 e9 M
78 08 6/ S/ ¢/ 0. S9 G'e9 65 65 95 GS Zs Ko} °i% *1% oy 6¢
8L Ll 9l Gl 4 €l 4 L
uobie |uLo|Yo nyns snioydsoyd uool|Is wniuiwnie wnisaubew wnipos
1y 12 S d IS v BN eN
oy G'ge ze e 8¢ 12 144 €z
0l 6 8 .l 9 S Jaquinu (uojoud) ojwole v €
uoau auuonyy uabAxo uabouu uoques uoioq aweu wnyifiaq wniyy|
SN E| (o] N bo] < | |[oqwis o1woje ag "
02 6l 9l vl Zl L Sseuwl olWoje sAlje|el 6 .
z ) Aoy
wnijay uaboiphy
aH H
% I
0 . 9 g 1% € 14 l

S)uaWa|3 ayj JO d|qe dIPoLdd ayL

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science

Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017




Paper 4 C2F Mark scheme

Question | Answer Mark
number
1(a) D (1)
Question | Answer Mark
number
1(b) An explanation that combines identification via a judgement (1
mark) to reach a conclusion via justification/reasoning (1 mark):
e gas X is carbon dioxide (1)
e because the percentage of gas has fallen markedly (1) (2)
Question | Answer Additional guidance Mark
number
1(c)(i) e 384 and 315 used from graph (1) Allow 384 to 385 in 2010
e 384 — 315 =69 (cm3) (1) and 314 to 316 in 1960.
2nd mark consequential
on values read from
graph.
Award full marks for
correct numerical answer
without working. (2)
Question | Answer Additional guidance Mark
number
1(c)(ii) An answer that provides a description
by making reference to one of the
following linked pairs:
e burning/(complete) combustion (1)
e of carbon compounds/(fossil)
fuels/wood/rubbish/plastic (1) Allow any type of fuel
OR except hyd_roggn
e respiration/gas exhaled/breathing/ Allow heating limestone.
decaying (1)
e from plants/animals/organisms (1)
OR
e eruption (releases gas) (1)
e from volcanic activity/volcanoes (1) (2)
Question | Answer Mark
number
2(a)(i) A (1)
Question | Answer Additional guidance Mark
number
2(a)(ii) B Allow boron. (1)
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Question | Answer Mark
number
2(a)(iii) 4 (1)
Question | Answer Additional guidance Mark
number
2(b) Any temperature > 184 (°C). Ignore units. (1)
Question | Answer Additional guidance Mark
number
2(c) astatine (1) + potassium bromide (1) Allow products in either
order. (2)
Question | Answer Additional guidance Mark
number
2(d) X XX Allow any combination of
H ;Cl 9 dots and crosses.
X X
¢ One shared pair of electrons in
molecule (1)
e Rest of molecule correct, conditional
on shared pair (1) (2)
Question | Answer Mark
number
3(a) endothermic (1)
Question | Answer Mark
number
3(b)(i) Any one from:
e beaker (1)
e polystyrene cup (1)
e conical flask (1) (1)
Question | Answer Mark
number
3(b)(ii) Stir the mixtures with the thermometer (1)
Question | Answer Mark
number
3(b)(iii) An explanation that combines identification via a judgement
(1 mark) to reach a conclusion via justification/reasoning (1 mark):
e order of reactivity from most reactive to least reactive
magnesium, zinc, (iron), copper (1)
e because the most reactive shows biggest temperature rise/least
reactive shows lowest temperature rise (1) (2)
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Question | Answer Additional Mark
number guidance
3(b)(iv) An explanation that combines identification
- improvement of the experimental
procedure (1 mark) and
justification/reasoning which must be linked
to the improvement (1 mark):
e use magnesium, zinc and copper as
powders (1)
e so they have the same/similar size allow other
particles/surface area/shape (1) acceptable answers,
e.g. use same mass /
no moles of each
(2)
Question | Answer Additional Mark
number guidance
3(b)(v) 1000 cm?3 contain 6.2 x 1000 (1) Award full marks for
50 correct numerical
1 dm3 contains 124 (gdm=3) (1) answer without
working. (2)
Question | Answer Mark
number
4(a) Measuring cylinder/burette/pipette
1)
Question | Answer Additional guidance Mark
number
4(b) e axes with linear scale that use more
than half of each edge of the grid
and labelled with units from the
table (1).
e all points correctly plotted to + half 7 points plotted correctly
a square (1). (i.e. one error) (1)
e single straight line passing through | allow ecf from plotting
all points and the origin (1). error.
3)
Question | Answer Mark
number
4(c) A
1)
Question | Answer Mark
number
4(d) Line A on graph:
e steeper curve / curve drawn to left of original (1)
e levelling off at 82cm?3 (1) (2)
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Question | Answer Mark
number
4(e) An answer that combines the following points to provide a method:
e suitable method of warming the solutions, e.g. water bath,
Bunsen burner with tripod and gauze and measure the
temperature of each solution using a thermometer (1)
e use the same volumes of the solutions in each experiment (1)
e measure the time for the precipitate to form (and obscure a
cross placed under the reaction vessel) using a stop watch/clock
(1) (3)
Question | Answer Mark
number
5(a) B (1)
Question | Answer Mark
number
5(b) e They (contain) same number of outer shell electrons/all have 1
electron in outer shell. (1)
Question | Answer Additional guidance Mark
number
5(c) An explanation that combines Ignore references to
identification — understanding (1 mark) | atomic humber and to
and reasoning/justification - mass number/relative
understanding (1 mark): atomic mass.
e all magnesium atoms have 12
protons (1) Allow magnesium atoms
e however Mg-24 has 12 neutrons, contain same number of
Mg-25 has 13 neutrons, Mg-26 has protons but different
14 neutrons (1) numbers of neutrons (1) | (2)
Question | Answer Additional guidance Mark
number
5(d) An answer that combines the following | Allow:
points of understanding to provide a e calcium would move
logical description: (around) (1)
e (hydrogen produced as a gas so) e calcium would decrease
there would be in
{effervescence/fizzing/ bubbles} size/disappears/dissolves
(1) (1)
e calcium hydroxide produced as a
solid so the water would {go
cloudy/a white precipitate would
form} (1) (2)
Question Answer Mark
number
5(e) Mg + H.0 — MgO + H:
e LHS (1)
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Question Answer Additional guidance Mark
number
5(f) An explanation that combines Allow answers in terms
identification — application of knowledge | of why reactivity of
(1 mark) and reasoning/justification - magnesium is less than
application of understanding (1 mark): that of calcium.
e in calcium the outermost electron(s)
{are further away from
nucleus/experience(s) greater
shielding} (from the nucleus) (as
shown by the electronic
configuration) (1)
e therefore less attraction between
nucleus and electron(s)/the
electron(s) is/are easier to remove
(1) (2)
Question Answer Additional guidance Mark
number
5(9g) e divides mass by relative Example of calculation
atomic mass (1) Ca : Br
e calculates simplest ratio (1) 0.2 0.8
e expresses ratio correctly as 40 . 80
empirical formula (1) 0.005 . 0.01
1 : 2
empirical formula CaBr2
formula alone scores max (3)
Question Answer Mark
number
6(a) c (1)
Question | Answer Mark
number
6(b)(i) (oil well) A (1)
Question | Answer Mark
number
6(b)(ii) 14% of the barrel is kerosene
14
(1)
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Question
number

Indicative content

*6(c)

Answers will be credited according to candidate's deployment of
knowledge and understanding of the material in relation to the qualities
and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material that is indicated as relevant. Additional
content included in the response must be scientific and relevant.

Answers must compare advantages of using hydrogen instead of diesel
plenty of water/raw material

limited supplies of crude oil

hydrogen produces only water as waste

diesel also produces carbon dioxide

carbon dioxide emissions may cause global warming
diesel undergoes incomplete combustion

diesel also produces carbon and/or carbon monoxide
carbon is formed as soot and makes objects dirty
carbon monoxide is a toxic gas

hydrogen can be obtained from the water produced.

with disadvantages of using hydrogen instead of diesel

hydrogen gas has to be manufactured

energy/electricity is needed to produce hydrogen

producing electricity from non-renewable resources produces carbon
dioxide

hydrogen is expensive to produce

problems of storage of large volumes of flammable gas
stronger/heavier/bigger fuel tanks needed

hydrogen is a gas and leaks easily if the fuel system is damaged
there are limited outlets for buying hydrogen.

AO1 (6 marks)

Level

Mark

Descriptor

No rewardable material.

Level 1

1-2

Demonstrates elements of chemical understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail. (AO1)
Presents a discussion with some structure and coherence. (AO1)

Level 2

3-4

Demonstrates chemical understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas is not
fully detailed and/or developed. (AO1)

Presents a discussion that has a structure which is mostly clear,
coherent and logical. (AO1)

Level 3

5-6

Demonstrates accurate and relevant chemical understanding
throughout. Understanding of the scientific ideas is detailed and fully
developed. (AO1)

Presents a discussion that has a well-developed structure which is
clear, coherent and logical. (AO1)
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Question | Answer Additional guidance Mark
number
6(d)(i) An explanation that combines
identification — application of knowledge
(1 mark) and reasoning/justification -
application of understanding (2 marks):
e when the decane is heated it
vaporises /turns to a gas (1)
e decane vapour/gas breaks down as
it comes in contact with hot porous
pot (1) Do not allow this point if
e large molecules of decane produce P
smaller molecules, including ethene ethene passes over hot
(1) porous pot. (3)
Question | Answer Mark
number
6(d)(ii) B
(1)
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then
mark your new answer with a cross X.

1 (a) Figure 1 shows a solar-powered charger for a mobile phone.

11 cm
7 cm screen of

solar cell
rechargeable
battery lead to
phone
Figure 1
The screen of the solar cell takes in energy from the Sun.
(i) State how energy gets from the Sun to the screen.
(ii) State how energy is stored in the charger.
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(i) Each second, 0.12J of energy from the Sun reaches 1 cm?of the screen.

Calculate the total amount of energy reaching the whole screen in 1 second.

ENEIGY = . J
(b) Mobile phones emit microwaves.
Microwave ovens emit microwaves.

Explain why a mobile phone does not have the same heating effect as a microwave oven.

(Total for Question 1 = 7 marks)
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2 (a) Astudentis standing 600 m from a firework display.
A firework explodes with a loud bang, and a flash of light is seen.

Describe how a student can measure the time it takes for the sound wave from
the loud bang to travel 600 m.

height of
wave/cm Q

T T T T <
¢ 5 10 5 20 25 30

-1 - distance from
source/cm

Figure 2
(i) What is the amplitude of this wave?

2.8cm
5.6cm

7.5cm

o N w >

15cm

(ii) What is the wavelength of this wave?

L] A 28cm

1 B 7.5cm

] € 15cm

[J D 30cm
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(c) Water waves are transverse waves.

(i) Give one other example of a transverse wave.

(d) An earthquake causes a sea wave.
This sea wave travels 26400 m in two minutes.
Calculate the speed of the wave.

Use the equation

distance
wave speed = ———
time
speed = ... m/s
(Total for Question 2 = 9 marks)
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3 (a) Figure 3 shows the structure of an oxygen-14 atom.

(i) Complete the four labels on Figure 3.

Figure 3

(ii) Which of these particles has a negative charge?

alpha particle
electron

neutron

O O O O
O N w >

nucleus

(iii) State the overall charge of the oxygen-14 atom.
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(b) A teacher uses a Geiger-Muiller tube and a counter to measure background radiation.
The reading on the counter tube is 34 counts per minute.

() The teacher puts a source of beta radiation 15cm in front of the same Geiger-Miiller
tube.

The reading on the counter tube is now 468 counts per minute.

Calculate how much radiation detected by the Geiger-Miiller tube comes from
the source of beta radiation.

............................................................. counts per minute
(ii) The teacher puts a thick sheet of aluminium between the source of
beta radiation and the Geiger-Miiller tube.
Estimate the reading on the counter.
............................................................. counts per minute

(Total for Question 3 = 9 marks)
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4

(a) A car driver sees a rabbit on the road.

The driver makes an emergency stop after he sees the rabbit.

Figure 4 shows the speed of the car from the time the driver sees the rabbit until
the car stops.

16.0
speed /
m/s 12.0 5
8.0 -
4.0
0 T T T T ! |
0 0.5 1.0 1.5 2.0 2.5 3.0

time / seconds

Figure 4

() The distance travelled by the car from the time the driver first sees the rabbit
to when car starts to slow down is the

average distance

braking distance

O O o o

A
B
C stopping distance
D

thinking distance

(i) Calculate the distance that the car travels in the first 0.5 seconds.

distance = ... m
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(iii) Which equation relates acceleration to change in velocity and time?

0 A a=

[l B a=

[1 C a=tlv-u)

(] D a=v——

(iv) Calculate the deceleration of the car.

deceleration = ... m/s?
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(b) Two students, Alice and Bob, carry out an experiment to measure the speed of cars.
Alice paces out the distance between two lamp posts.
She records:
‘Distance between lamp posts = 20 paces’

Bob starts to count when a car passes the first lamp post. He stops counting
when he thinks it has passed the second lamp post.

He records:
‘My estimate for the time taken for the car to pass between the two lamp posts = 3’

Give three ways the students could improve their experimental procedure.

e e

S

R

(TOtaIforQuestlon4=11marks) ......................
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5 Figure 5 shows two students investigating reaction times.
Student B supports his left hand on a desk.

Student A holds a ruler so that the bottom end of the ruler is between the finger and
thumb of student B.

When student A releases the ruler, student B catches the ruler as quickly as he can
with his left hand.

The investigation is repeated with the right hand of student B.

student A
£ v

-

Figure 5

(a) Give a reason why it is better to have the 0cm mark at the bottom of the ruler
rather than at the top.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(c) The students took five results for the left hand and five results for the right hand.

Figure 6 shows their results.

SBICh distance dropped (cm)
hand trial 1 trial 2 trial 3 trial 4 trial 5 average
left 10.1 255 18.4 14.6 11.7 14
right 17.5 16.1 19.4 18.6 20.2
Figure 6

(i) Calculate the average distance dropped for the right hand.

Give your answer correct to two significant figures.

distance = ... cm
(i) Calculate the average time for the left hand.
Use the equation
. o distance
time® = ———
500
average time = ... S
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(d) Explain whether any of the readings are anomalous.

(e) Give two ways that the students can improve the quality of their data, other than
ignoring anomalous results.

L
2 e e e e e e e e e
(f) Describe how the students could develop their investigation to investigate how
reaction time changes with another variable.
(Total for Question 5 = 12 marks)
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6 A car accelerates at a constant rate of 1.83 m/s? along a flat straight road.
(@) The force acting on the car is 1.870 kN.
Calculate the mass of the car.

Give your answer to three significant figures.

MASS = s kg
(b) The car accelerates from rest for 16s.
Calculate the speed of the car after 16s.
speed = ... m/s
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*(c) Figure 7 is a speed-time graph for a different car moving along a horizontal road.
A

speed

time
Figure 7

Describe the energy transfers taking place during the movement of the car.

You should refer to energy stores as well as transfers between energy stores for all
three sections of the graph.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Equations

(final velocity)? — (initial velocity)? = 2 X acceleration X distance

VZ-Uu?=2XaxXx

energy transferred = current x potential difference x time

E=IxVxt

potential difference across primary coil X current in primary coil = potential difference across
secondary coil X current in secondary coil

V xI =V xI
p"p s s
change in thermal energy = mass X specific heat capacity X change in temperature

AQ=mXcxX A0

thermal energy for a change of state = mass x specific latent heat
Q=mxlL
energy transferred in stretching = 0.5 X spring constant X (extension)?

E="%XxkxXx?
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Paper 5 P1F Mark scheme

Question Answer Mark
number
1(a)(i) (Carried by) electromagnetic wave
1)
Question Answer Mark
number
1(a)(ii) As chemical energy in the battery
(1)
Question Answer Additional guidance Mark
number
1(a)(iii) Calculation of area (1) 77
7 x 11
Substitution (1) ecf area
77 x 0.12
Answer (1) award full marks for correct
9.2 (J) numerical answer without
workin
? (3)
Question Answer Additional guidance Mark
number
1(b) An explanation that
combines identification -
understanding (1 mark) and
reasoning/justification -
understanding (1 mark):
(] the heating effect for allow not the same
the oven and the phone | wavelength/microwaves
depends on their power | cover a range in wavelengths
(1)
e and since the power of
an oven is much greater
than the power of a
phone, the oven
produces a greater
heating effect (1) (2)
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Question Answer Mark
number
2(a) An answer that combines the following points of
understanding to provide a logical description:
e use a stopwatch (1)
e start timing when flash is seen and stop when bang is
heard (1) (2)
Question Answer Mark
number
2(b)(i) A
1)
Question Answer Mark
number
2(b)(ii) C
1)
Question Answer Additional guidance Mark
number
2(c)(i) Electromagnetic wave allow any named e.m.
wave/seismic S wave
(1)
Question Answer Additional guidance Mark
number
2(c)(ii) Sound wave allow ultrasound/infrasound/
seismic P wave
(1)
Question Answer Additional guidance Mark
number
2(d) two minutes = 120s (1)
Substitution (1) ecf unit change
26400 + 120
award full marks for correct
Answer (1) numerical answer without
220 (m/s) working
3)
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Question Answer Mark
number
3(a)(i) One mark for each correct label (4)
il g
electron
proton / /”\ \
' ' ‘:’LE" }'—1 nucleus
l 680 / ,’
neutron . /
\\ *//
(4)
Question Answer Mark
number
3(a)(ii) B
1)
Question Answer Mark
number
3(a)(iii) zero/0/no charge
1)
Question Answer Mark
number
3(b)(i) 434
(1)
Question Answer Additional guidance Mark
number
3(b)(ii) 34 allow 29 to 39
1)
Question Answer Additional guidance Mark
number
3(b)(iii) Radioactive decay is a allow because background
random process count changes every time
(1)
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Question | Answer Mark
number
4(a)(i) D
(1)
Question | Answer Additional guidance Mark
number
4(a)(ii) 16.0 (m/s) read from graph (1)
Substitution (1) award full marks for
(distance travelled =) 16 x 0.5 correct numerical answer
without working
Answer (1)
8.0 (m) (1) ecf for substitution and
answer using wrong
speed value
(3)
Question | Answer Mark
number
4(a)(iii) A
(1)
Question | Answer Additional guidance Mark
number
4(a)(iv) Obtain readings from graph (1)
Substitution (1) award full marks for
16 correct numerical answer
2.0 without working
Answer (1)
8.0 (m/s?) (3)
Question | Answer Additional guidance Mark
number
4(b) Any three improvements from:
] ) allow tape measure,
e suitable instrument to | heel
measure distance (1) trundle w
e using a greater distance
(to reduce effect of reaction
times) (1)
e suitable instrument to allow stop watch/clock
measure time (1) or timing app. on phone
e use of one student at the
{first/second} lamp post to
signal when to {start/stop}
timing (1)
e two of three sets of students
taking readings for the same
car (1) (3)
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Question Answer Mark
number
5(a) Idea of a direct reading (without calculation)
(1)
Question Answer Mark
number
5(b) If student B drops the ruler, they are not really measuring
their own reaction time as they know when ruler has been
dropped
1)
Question Answer Additional guidance Mark
number
5(c)(i) Calculating the mean (1) award full marks for
correct numerical
18.36 answer without working
Rounding to 2 s.f. (1)
18 (cm) (2)
Question Answer Additional guidance Mark
number
5(c)(ii) Rearrangement (1) award full marks for
distance correct numerical
"=\"s00 answer without working
Substitution and answer (1) allow answers which
time = 0.17 (s) round to 0.17, e.q.
0.1673
(2)
Question Answer Additional guidance Mark
number
5(d) An explanation that combines
identification via a judgement
(1 mark) to reach a conclusion
via justification/reasoning
(1 mark):
e 25.5is an anomalous result ignore 19
(1)
e (because) it is much further
away from the mean than the
other results (1) (2)
Question Answer Mark
number
5(e) e Take more readings (1)
e Idea that a third student should also measure the
reaction time (1) (2)
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Question Answer Additional guidance Mark
number
5(f) An answer that combines the
following points to provide a
logical description of the
plan/method/experiment:
* using a larger group Of_ allow any suitable
students/large population of .
variable
students (1)
¢ and measure how their
reaction time varies with
age/height (1)
(2)
Question Answer Additional guidance Mark
number
6(a) Rearrangement (1)
me
a
maximum 2 marks if kN
Substitution and conversion (1) not converted to N
1870
"1 award full marks for
correct numerical
Answer and rounding to 3 s.f. (1) | @nswer without working
1020 (kg)
3)
Question Answer Additional guidance Mark
number
6(b) _
Rearrangement of M=a (1)
t
v=u-+ at
Substitution (1)
v=0+1.83 x 16
award full marks for
Answer (1) .
9.3 correct numerical
3 (m/s) answer without working
3)
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Question | Indicative content Mark

number

*6(c) Answers will be credited according to candidate's deployment of

knowledge and understanding of the material in relation to the

qualities and skills outlined in 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.

AO2

o fuel forms a store of chemical (potential) energy

o chemical energy is transferred to kinetic energy and
thermal when the car moves

e kinetic energy transferred to thermal as the car slows down

AO3

e during X, kinetic energy increases as the car’s speed
increases/car accelerates and the increase in kinetic energy
is provided by the chemical energy store

e during all three sections, work is done against frictional
forces in the moving parts of the car and against the drag
from the air

e during Y, kinetic energy stays constant when the car moves
at constant speed but energy is still transferred to thermal
energy

e during Z, kinetic energy decreases as the car slows down (6)

Level Mark | Descriptor

0 No awardable content.

1 1-2 ¢ Interpretation and evaluation of the information attempted but
will be limited with a focus on mainly just one variable.
Demonstrates limited synthesis of understanding. (AO3)

e The description attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (AO2)

2 3-4 e Interpretation and evaluation of the information on both
variables, synthesising mostly relevant understanding. (AO3)

e The description is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the
context of the question. (AO2)

3 5-6 e Interpretation and evaluation of the information,
demonstrating throughout the skills of synthesising relevant
understanding. (AO3)

e The description is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of
the question. (AO2)
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1

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then

mark your new answer with a cross X.

(@) (i) Complete each box in Figure 1 to show how particles are arranged in a solid,

liquid and gas.

One particle in each box has been drawn for you.

O

O O

solid

liquid gas
Figure 1

(ii) Which row of the table is correct for water compared to steam?

the density of wateris  the water molecules are

o 0o o o
O N w >

bigger smaller
smaller bigger
bigger closer together
smaller further apart
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(b) A student investigates the density of a copper block and the density of a small
stone, as shown in Figure 2.

Figure 2

(i) The student calculates the volume of the block as 13 cm?3.
She finds that the mass of the block is 100g.
Calculate the density of the block.
Use the equation

_mass _

density =
volume

density =
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(i) The student found the volume of the copper block by multiplying the area of
its base by its height.

The small stone does not have straight sides.

Describe how the student could measure the volume of the small stone.
You may use a diagram if it helps your answer.

(Total for Question 1 = 9 marks)
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2 An electric heater is used to heat some water.

Figure 3 shows the experimental setup used.

thermometer

beaker '

water

| electric heater

Figure 3

(a) Figure 4 shows the energy transferred by the electric heater in 1 second.

50 J of thermal energy
supplied by the electric
heater

wasted energy

Figure 4

—
~

How much energy is wasted each second?

12)
38)
50J

O O O O
O N W >

88J

38 J of thermal energy
raising the temperature
of the water
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(ii) Describe what happens to the wasted energy.

(b) Explain one way the experiment can be improved to reduce the amount of
wasted energy.

(c) The initial mass of the water in the beaker is 0.72 kg.
The electric heater is switched on for some time and the water boils.
The mass of the water after the heater is switched off is 0.60 kg.
The thermal energy transferred to the water while it boils is 270000 J.

Use an equation from the formula sheet to calculate the specific latent heat of

the water.
specific latentheat = ... J/kg°C
(Total for Question 2 = 8 marks)
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3 A man pulls a suitcase with a horizontal force, F, as shown in Figure 5.

Two other forces acting on the suitcase are labelled P and Q.

Not to scale

(@) (i) Which of these gives the correct names for the forces P and Q?

name of
force P force Q
L]A upthrust reaction
1B reaction friction
]c reaction reaction
1D friction upthrust

(ii) Draw an arrow on the diagram to represent the weight of the suitcase.
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(b) The man pulls the suitcase for 80 m along a horizontal path.

The mass of the man and the suitcase is 85 kg.

The man does 1200J of work on the suitcase as he pulls the suitcase along.
He walks with an average velocity of 1.5m/s.

(i) Calculate the kinetic energy of the man and the suitcase.

kinetic energy =

(ii) Calculate the horizontal force, F, that the man exerts on the suitcase.

Use the equation:

work done = force x distance moved in the direction of the force
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(c) The man runs up a set of stairs carrying his suitcase.

Explain whether he does more total work if he walks up the same stairs instead
of running.

(d) The man lifts his suitcase.
The increase in gravitational potential energy of the suitcase is 264 J.
The mass of the suitcase is 12 kg.
Calculate the vertical height the suitcase is raised.
(gravitational field strength, g = TON/kg)
Use the equation:

change in gravitational potential energy = mass x g x change in vertical height

height raised = ... m

(Total for Question 3 = 10 marks)
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4 The efficiency of an electric motor is investigated as shown in Figure 6.

The motor lifts a mass at a constant speed.

motor motor shaft
bench
string
Figure 6
The results are shown in Figure 7.

current in motor 1.9A

voltage across motor 10.0V

time taken to lift mass 9.0s
Figure 7

(@) (i) Which of these changes would improve the reliability of these results?

Repeating the investigation with different masses
Repeating the readings and calculating averages

Using a motor that works with a higher voltage

O Nn w >

Using a shorter piece of string to lift the mass
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(ii) Which of these best shows the energy stores as the mass is lifted?

O O o o

(b) (i)

kinetic energy of the mass  potential energy of the mass

A constant increasing
B constant decreasing
C decreasing increasing
D decreasing decreasing
Show that the total energy supplied to the motor in the 9s is about 170J.

(i) During the 95 the efficiency of the motor is 70%.

Calculate the amount of useful energy transferred in the 9s.

Use the equation

useful energy transferred
total energy supplied

efficiency =

useful energy = ...
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(c) Which row of the table is correct for the resistance of the motor?

resistance of motor = resistance of motor =

L] A [+V [>+P
B V=1 P12
Ll ¢ V1 Px I
D I xV P=+?

(d) When the motor lifts the mass, the coil in the motor becomes warm.

Explain why the coil becomes warm.

(Total for Question 4 = 11 marks)
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5 A studentinvestigates how the resistance of a thermistor varies with temperature.

(@) The student uses the equipment shown in Figure 8 to measure the temperature
of the thermistor.

thermometer
wires to circuit
stirrer
é//
water é\
' -
| thermistor
water bath
| __— heater

Figure 8

(i) Give one reason for using the water bath.

(ii) The equipment shown in Figure 8 is for investigations in the temperature
range from 20°C to 100°C.

State one way the student could develop this experimental procedure to
investigate temperatures outside this range.
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(b) The student takes measurements for two other components, A and B.

The results for both these components are shown in Figure 9.

resistance
/ Q

resistance
/ Q

350003
30000
25000
20000
15000
10000

5000

0

Component A

0

35000

30000

25000

20000

15000

10000

5000

1 ! ! \ \ | | T 1 T
10 20 30 40 50 60 70 80 90 100

temperature / °C

Component B

N

7%

—+X

! \ T \ T 1 T T T
10 20 30 40 50 60 70 80 90 100

temperature / °C

Figure 9
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Compare and contrast how the resistances of component A and component B
vary with temperature.

*(c) Describe how the student should carry out an experiment to determine the
specific heat capacity of water.

(Total for Question 5 = 11 marks)
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6 A student uses a digital calliper to measure the length of a spring, as shown in
Figure 10.

Figure 10

The spring is bendy and difficult to measure.

The student takes the six readings shown in Figure 11.

mear e ™ are 17

G P G P

e | T I T | |

L Lt

meare Iz ™ e

G L
Figure 11

(a) Calculate the average length of the spring.

average length =
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(b) The student investigates the stretching of a spring with the equipment shown in
Figure 12.

spring

weights

Figure 12

The student investigates the extension of the spring using six different weights.

The results are shown in Figure 13.

weight (N) extension (mm)
0.20 4.0
0.40 8.0
0.60 12.0
0.80 16.0
1.00 20.0
1.20 24.0
Figure 13
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(i) Draw a graph for the readings, using the grid shown.

(3)
(ii) The student writes this conclusion:
‘The extension of the spring is directly proportional to the weight stretching
the spring.
Comment on the student’s conclusion.
(3)
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(c) The student extends the investigation by finding information about the stretching
of wires.

The student finds the graph shown in Figure 14 for the stretching of a wire.

45 4
40 4
35

30 -
load 25
/N

wire breaks

20
15 +
10
5
0 T T T T

0 4 8 12 16

extension/ mm

Figure 14

Describe the non-linear stretching of the wire shown in Figure 14.

(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS
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Equations

(final velocity)? - (initial velocity)? = 2 x acceleration x distance
VZ-ut=2Xxaxx

energy transferred = current x potential difference x time
E=IxVxt

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Vp X Ip =V x|

change in thermal energy = mass x specific heat capacity x change in temperature
AQ=m x c X A0

thermal energy for a change of state = mass x specific latent heat

Q=mxL

energy transferred in stretching = 0.5 X spring constant x (extension)?

E=% xk x x?
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Paper 6 P2F Mark scheme

Question Answer Additional guidance Mark
number
1(a)(i) In the solid box: ignore variation in particle size
regular arrangement and
particles touching (1) ignore arrows/lines indicating
movement

In the liquid box:
irregular arrangement and | @llow solid and liquid

most particles touching (1) arrangements that do not fill the
box

In the gas box:
random and spaced o
(compared to liquid) (1) o ©

Qx| BsxB [0 ©
solid liquid gas
3)
Question Answer Mark
number
1(a)(ii) C
1)
Question Answer Additional guidance Mark
number
1(b)(i) Substitution (1) award full marks for correct
100 = 13 numerical answer without
working
Answer (1)
7.7 (g/cm?3)
allow
7.692 (g/cm3
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Question | Answer Additional guidance Mark
number
1(b)(ii) An answer that provides a accept valid alternative methods,
description by making reference | e.g.
to:
fill a displacement can until
* partfill a measuring cylinder | some water overflows/flows out
with _water and record the of spout
starting volume (1)
* completely immerse the completely immerse the stone
stone in the_ water and in the displacement can and
record the final volume of . .
water and stone (1) collect the displaced water in a
e volume of stone = final measuring cylinder
volume - initial volume (1) )
volume of water displaced =
volume of stone
(3)
Question | Answer Mark
number
2(a)(i) A
1)
Question | Answer Additional guidance Mark
number
2(a)(ii) An answer that provides a
description by making reference
to:
e thermal/heat energy (1) allow heat ‘lost’ to surroundings
e dissipated in/transferred to
air/surroundings (1)
(2)
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Question | Answer Additional guidance Mark
number
2(b) An explanation that combines allow named insulator,
identification — improvement of the e.g. cork mat
experimental procedure
1 mark) and justification/reasonin .
\(Nhich m)ust be linked to the ° E”t a lid on the
improvement (1 mark): eaker/make the beaker
taller and narrower
e place the beaker on an insulator
(1)
e so this (material) will reduce rate
of energy transfer (1)
OR
e wrap the beaker in an insulator (1)
e so this (material) will reduce the
rate of energy transfer (1)
OR
e reduce the surface areas of the
water (1)
o to give less evaporation (1) (2)
Question | Answer Additional guidance Mark
number
2(c) Rearrangement (1) award full marks for
(1 =)£ correct numerical answer
Am without working
Substitution (1)
_ 270000
0.12
Answer (1) 2250 (J/kg °C) gains 2
2250000 (J/kg °C) marks as power of 10
error
3)
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Question | Answer Mark
number
3(a)(i) C
(1)
Question | Answer Mark
number
3(a)(ii) Vertical arrow, acting downward through the suitcase
(1)
Question | Answer Additional guidance Mark
number
3(b)(i) Substitution (1) award full marks for correct
(KE =) ;_ x 85 x (1.5) numerical answer without working
Answer (1)
26 () allow 95.625 (J) 2)
Question | Answer Additional guidance Mark
number
3(b)(ii) Rearrange (1) accept rearrangement with values
force = work done + distance | subst., i.e. (force) = 1200 + 80
Answer (1) award full marks for correct
(force) = 15(N) numerical answer without working | (2)
Question | Answer Additional guidance Mark
number
3(c) An explanation that combines
identification — understanding
(1 mark) and
reasoning/justification -
understanding (1 mark):
e the work done is the same | allow
for walking and running energy for work done
(1)
e because work done because work done + time is
depends on force and power
distance only, not time
(1) (2)
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Question | Answer Additional guidance Mark
number
3(d) Rearrangement (1) accept rearrangement with

(height) = change in GPE + values, i.e. (h) = 264 + (12 x 10)

(mass x g) OR = 264 + 120

Answer (1) award full marks for correct

2.2(m) numerical answer without working | (2)
Question | Answer Mark
number
4(a)(i) B

(1)
Question | Answer Mark
number
4(a)(ii) A
(1)

Question | Answer Mark
number
4(b) (i) Substitution into correct equation (1)

=1.9 x 10.0 x 9.0

Answer (1)

171(J)

(which is about 17013)

answer must be shown to 3 s.f. (2)
Question | Answer Additional guidance Mark
number
4(b)(ii) Rearrangement (1) award full marks for correct

(useful energy transferred) = | numerical answer without working

efficiency x total energy

supplied accept (useful energy transferred)

=170 x 0.7

Substitution (1) OR

= (70 x 170)+100 =171 x 0.7

Answer (1) accept alternative answer from

119(J) 171 (1), i.e. 120(J) (3)
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Question | Answer Mark
number
4(c) B
1)
Question | Answer Mark
number
4(d) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding (2 marks):
e the coil contains wires which have a resistance (1)
e and current in the wire is due to movement of electrons
through (close-packed) lattice of positive ions (1)
e hence collisions between electrons and ions in the lattice
transfer energy from electrons to the lattice (causing the
temperature of the wires/coil to rise) (1) (3)
Question | Answer Additional guidance Mark
number
5(a)(i) Any one reason from:
e the thermistor and the accept idea that only small part
water are at the same of thermometer would be in
temperature (1) contact with a thermistor in air
e large volume of water
gives a steady accept difficult to control change
temperature rise (1) in temperature of thermistor
when heated in air
(1)
Question | Answer Additional guidance Mark
number
5(a)(ii) Any one of the following accept named liquid with higher
developments to the boiling point, e.g. oil
procedure:
e add ice to increase lower
limit of temperature range
(1)
e use liquid with higher
boiling point to increase
upper limit of temperature
range (1) (1)
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Question | Answer Additional guidance Mark
number
5(b) A comparison and contrast
that must include at least
one similarity and one
difference from the following
points to a maximum of three
marks:
Similarities
e resistance of both changes
with temperature (1)
e both graphs show a
non-linear relationship (1)
e data comparison, e.g.
both have the same
resistance at 80°C (1)
Differences
e resistance of A decreases
with temperature but
resistance of B increases
with temperature (1) accept (smallest slope/rate of
o for A, (largest slope/rate | change) for A is at higher
of change) is at lower temperature but (smallest
temperature but for B, slope/rate of change) for B is at
(largest slope/rate of lower temperature
change) is at higher
temperature(s) (1)
e for B, resistance is
constant below 50 °C but
for A resistance is roughly
constant above 60 °C (1) (3)
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Question | Indicative content Mark

number

*5(c) Answers will be credited according to candidate's deployment

of knowledge and understanding of the material in relation to
the qualities and skills outlined in 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.
AO1 (6 marks)
e use of top pan balance to measure mass
e insulate beaker to reduce heat loss
e ammeter connected in series with heater
e voltmeter connected in parallel with heater
e useof £E=1xV xttodetermine energy supplied to the
water
e accept use of joule-meter to measure energy supplied
e useof E=m x ¢ x 6to determine specific latent heat for the
water
e measure p.d. across heater
e use stopwatch to measure time liquid is heating
e measure current in heater
e determine mass of water as mass of (beaker and water) -
mass of beaker
e measure temperature before and after heating
(6)
Level Mark Descriptor
0 No awardable content.

Level 1 1-2 e Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific, enquiry,
techniques and procedures lacks detail. (AO1)

e Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2 3-4 ¢ Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas, enquiry, techniques and procedures is not
fully detailed and/or developed. (AO1)

e Presents a description of the procedure that has a structure
which is mostly clear, coherent and logical with minor steps
missing. (AO1)

Level 3 5-6 ¢ Demonstrates accurate and relevant physics understanding

throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed.
(AO1)

e Presents a description that has a well-developed structure
which is clear, coherent and logical. (AO1)
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Question
number

Answer

Additional guidance

Mark

6(a)

Evidence that anomalous
reading excluded (1)

Answer (1)
average length = 20.31 (mm)

accept 101.57 (=+5) for
first mark

accept 20.314 (mm)

(2)

Question
number

Answer

Additional guidance

Mark

6(b)(i)

e Axes with linear scales that
use more than half of each
edge of the grid and
labelled with units from
table (1)

e All points correctly plotted
to * half a square (1)

e Single straight line passing
through all points and the
origin (1)

allow 1 mark if only one
plotting error and correct line
drawn for points plotted

(3)

Question
number

Answer

Additional guidance

Mark

6(b)(ii)

A comment that makes
reference to the following
points:

(using table)

e idea that equal increments
of force/weight/mass
cause equal increments of
extension (1)

e correct reference to figures
in the table (1)

OR

(using graph)
e the graph line is straight
(1)

e the graph line passes
through the origin (1)

AND

therefore the student’s
conclusion is correct (1)

last marking point can only be
achieved if at least one of the
other two marks is awarded

(3)
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Question | Answer Additional guidance Mark
number

6(c) An answer that combines
points of interpretation/
evaluation to provide a logical
description:

¢ above 37.5N/4mm there | accept extension is (much)
are large increases of greater for each 1N increase

extension for small in load above 37.5N
increases in load (1)

e the maximum extension of
the wire is about 16.5mm
before it breaks (1)

e above 12 mm the wire
keeps on extending when
the load is reduced below
46N (1) 3)
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.

1 Figure 1 shows the times when Homo sapiens and some of their ancestral species are
thought to have lived.

Australopithecus
afarensis Homo erectus

time in millions 5 4 3 2 1 0

of years before | | | | | |

present l I
Ardipithecus Homo Homo
ramidus habilis sapiens

Figure 1

(@) Fossil remains of Ardipithecus ramidus were discovered in Ethiopia.

(i) Describe the evidence that scientists might have used to show that
Ardipithecus ramidus inhabited the Earth earlier than Homo habilis.
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(i) Figure 2 shows two stone tools, one used by Homo habilis and one used by
Homo erectus.

DO NOT WRITE IN THIS AREA

(Source: Frederic Surmely/look at sciences/Science Photo Library)

Figure 2

Explain which stone tool was most likely to be used by Homo erectus.

Use the information from Figure 1 and Figure 2.
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(b) The population of humans on Earth has increased significantly leading to
food shortages.

The growth of drought-resistant crop plants could lead to an increase in
food supply.

Describe how drought-resistant crop plants can be produced.

(Total for Question 1 = 9 marks)
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2 The ratio of waist-to-hip measurements can be used to determine the risk of a person
developing cardiovascular disease.

(@) Calculate the waist-to-hip ratio for a person with a waist measurement of 830 mm
and a hip measurement of 0.99m.

Give your answer to two decimal places.

(b) Dieting can reduce the effects of cardiovascular disease.

(i) Which statement gives a reason why dieting can be used to reduce weight in
obese people?

Dieting increases metabolism and growth rate
Dieting reduces energy consumption

Dieting decreases metabolism

O N w >

Dieting increases energy consumption

(i) A scientist is planning to test a new diet for weight loss.
She selects 40 obese people to take part in the test.
All the obese people are between 20 and 30 years of age.

State two other factors the scientist should control when selecting the people.
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(iii) Devise a plan the scientist could use to test the effectiveness of the new diet
using the 40 obese people.

(Total for Question 2 = 8 marks)
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3 Diffusion, active transport and osmosis can be used to move substances into and out
of cells.

(@) A student was investigating osmosis in potato cubes.

He used the following method:

e cut a potato into equal-sized cubes

e recorded the mass of each potato cube

e placed each potato cube into different concentrations of salt solution
e removed the potato cubes after 30 minutes

e dried the potato cubes and recorded the final mass of each cube.

He plots his results on a graph shown in Figure 3.
20
15
10 1

Salt solution

0 I 1 I . | concentration
( 0.2 0.4 0.6 0.8 1 /moldm™3

% change
in mass

-10 4

-15 -

-20 4

Figure 3

The method controls a number of variables.

(i) Name one other variable that needs to be controlled during the student’s
investigation.
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(i) Explain the conclusion that can be made about point Q on Figure 3.

(iv) Give one way that the student could obtain more data to increase the
accuracy of point Q.

(b) Osmosis is one method that single-celled organisms, such as bacteria, use to
obtain molecules from their environment.

Which of the following is a correct description of a process involving the transport
of molecules?

[J A Diffusion is used to transport molecules against the concentration gradient
[J B Active transport is used to obtain molecules in a low concentration environment
[J € Active transport moves substances along the concentration gradient

[J D Diffusion uses energy to transport molecules into cells
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()

Figure 4 shows some Vibrio cholerae, the bacteria that cause cholera.

2l

Magnification x8000

(Source: Corbis)

Figure 4

The length of one flagellum on Figure 4 is 68 mm.

Calculate the length of the flagellum in um.

(Total for Question 3 = 9 marks)
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4 (a) DNA is composed of four different DNA nucleotides.

(i) Which diagram represents the arrangement of the sugar, phosphate and the
base in a DNA nucleotide?

key

O A \ / sugar
0O B \ , phosphate

B base
N
O b R/

(ii) An allele starts with the DNA sequence ATGCATGTACCG.

Give the sequence of the complementary DNA sequence.

(iii) The length of one DNA nucleotide was measured at 3.3 x 107'° metres.

Calculate the approximate length of a gene containing 250 nucleotides in
nanometres.
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(b) The DNA of an organism determines its phenotype.

White tigers are produced because of a mutation of a single allele which usually
produces the normal orange and yellow fur pigmentation.

The mutated allele is recessive.

Samba, a male white tiger, was bred with Rani. They had three offspring; two
offspring have white fur and one has a normal fur pigmentation.

(i) State the genotype of Rani.

(i) The offspring with normal fur pigmentation was bred with a tiger that
was heterozygous.

Use A/a to represent the alleles for fur pigmentation.

Predict, using the Punnett square, the percentage probability of the offspring
from this cross having normal fur pigmentation.

percentage probability = ... %

(c) Explain how two parents with a dominant phenotype can produce offspring
expressing a recessive characteristic.
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5 Phenolphthalein is an indicator. It is pink in alkaline solutions and turns colourless as
the pH decreases.

It can be used to measure the activity of the enzyme lipase on the breakdown of lipids.

Samples of milk containing phenolphthalein were incubated with lipase at different
temperatures.

The time taken for the phenolphthalein to turn colourless was recorded and used to
calculate the rate of enzyme activity.

Figure 5 shows these results.
0.9 1

0.8 1
0.7 1
rate of lipase 061

activity / 0.5 1
arbitrary units

0.4 1
0.3 -
0.2 4
0.1+
0 T T T T T 1
0 10 20 30 40 50 60

temperature / °C

Figure 5
(@) (i) Explain why phenolphthalein turns colourless when lipase breaks down the
lipids in milk.
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(ii) Describe the effect of temperature on the activity of lipase, as shown in
Figure 5.

(b) A student investigated the time taken for amylase to breakdown a 10% starch
solution into glucose at 37 °C. The student repeated the investigation five times.

Figure 6 shows the results.

time taken for amylase to produce glucose (s)
test 1 test 2 test3 test4 test5
120 125 110 115 118
Figure 6

(i) Calculate the rate of amylase enzyme activity for the 10% starch solution.

FATE = s
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



The investigation was done at 37°C.

(ii) State one other variable that the student should have controlled during this
investigation.

(c) Different enzymes catalyse specific reactions.

Explain why enzymes can only catalyse specific reactions.

(Total for Question 5 = 12 marks)
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6 When bacteria divide they replicate their genome and synthesise their cell wall.

Figure 7 outlines the stages of bacterial replication.

cell wall

=2

plasma double-stranded
membrane loop of DNA

(e

replicated
genomes

o
)

Figure 7

(@) Penicillin inhibits the synthesis of the cell wall in bacteria.

Explain the effect of penicillin on bacterial and human cells.
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(b) Penicillin, isolated from a fungus, was the first antibiotic used to treat bacterial
infections and is still widely used today.

Scientists have genetically engineered bacteria to produce large amounts
of penicillin.

Describe how scientists would produce a genetically modified bacterium that
produces penicillin.
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*(c) MRSA is a bacterium that has evolved to become resistant to antibiotics.

With reference to Darwin’s theory of evolution by natural selection, explain how
MRSA bacteria have evolved to become resistant to antibiotics.

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 1 B1H Mark Scheme

Question
number

Answer

Additional guidance

Mark

1(a)(i)

An answer that combines
knowledge (1 mark) and
understanding (1 mark) to
provide a logical description:

e (scientists might look for)
differences in the structural
features of the fossil (1)

e and Ardipithecus ramidus
would be deeper in the rock
layer than Homo
{habilis/stone tools} (1)

e.g. Ardipithecus
ramidus smaller cranial
capacity

(2)

Question
number

Answer

Additional guidance

Mark

1(a)(ii)

An explanation that combines
identification — application of
knowledge (1 mark) and
reasoning/justification -
application of understanding
(1 mark):

e likely to be out-competed
by Homo erectus (1)

e {for resources essential for
survival/due to the
presence of a new selection
pressure} (1)

accept: named resources
accept: named selection
pressure, e.g. climate
change, environmental
change, disease

(2)

Question
number

Answer

Additional guidance

Mark

1(a)(iii)

An explanation that combines
identification via a judgement
(1 mark) to reach a conclusion
via justification/reasoning (1
marks):

e stone tool B because it is
more
{sophisticated/worked} (1)

e and Homo erectus lived
more recently than Homo
habilis (1)

accept: data quoted from
the timeline

(2)
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Question | Answer Mark
number
1(b) An answer that combines the following points of application of
knowledge and understanding to provide a logical description:
e genetic variation means that some plants will be tolerant
of drought conditions and these can be selected (1)
e cross-pollinate these plants and grow the seeds under
drought conditions (1)
e select offspring and repeat over several generations (1)
(3)
Question | Answer Additional guidance Mark
number
2(a) e 830mm =0.83m (1)
e 0.83/0.99 =
0.8383... =0.84 to two d.p.
(1)
OR
e 0.99m =990 mm (1)
e 830/990=0.8383...=0.84
to two d.p. (1)
award full marks for correct
e Answer must be given to numerical answer without
two decimal places. working (2)
Question | Answer Mark
number
2(b)(i B
(b)(i) (1)
Question | Answer Mark
number
2(b)(ii) Any two of the following points:
e similar BMI (1)
e same gender profile (1)
e similar amount (and type) of exercise (1) (2)
Question | Answer Mark
number
2(b)(iii) An answer that combines the following points to provide a plan:
e weigh the 40 obese people (1)
e half follow the new diet and half keep their normal diet (1)
e after a fixed time period re-weigh the 40 people (1) (3)
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Question Answer Mark
number
3(a)(i) Any one variable from
e temperature
e amount of drying
e type of potato
e age of potato (1)
Question Answer Mark
number
3(a)(ii) to get an accurate reading of mass (1)
Question | Answer Mark
number
3(a)(iii) An explanation that combines identification via a judgement (1
mark) to reach a conclusion via justification/reasoning (1 mark):
any one identification point from:
e there is no change in mass at 0.3 mol dm~3 (check once drawn)
(1)
e this is the isotonic salt concentration in the potato (1)
Plus reasoning/justification
e because there is no net movement of water/no salt
concentration gradient (1) (2)
Question | Answer Mark
number
3(a)(iv) e Repeat the test using intermediate concentrations (between
0.2 and 0.4 moldm™3)
1)
Question | Answer Mark
number
3(b) B
(1)
Question Answer Additional guidance Mark
number
3(c) e 68 + 8000 (1) award full marks for correct
e 0.0085 (1) numerical answer without
8.5 (um) (1) working (3)
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Question Answer Mark
number
4(a)(i) B
(1)
Question Answer Mark
number
4(a)(ii) TACGTACATGGC
(1)
Question | Answer Additional guidance Mark
number
4(a)(iii) e 3.33 x 107t%°equals 0.33nm | maximum one mark if no
(1) conversion to nm
e 0.33 x 250 = 82.5 (nm) (1)
award full marks for correct
numerical answer without
working (2)
Question | Answer Additional guidance Mark
number
4(b)(i) e heterozygous accept alleles showing
heterozygous genotype (1)
Question | Answer Mark
number
4(b)(ii) e correct Punnett square (1)
A a
A AA Aa
a Aa aa
e 75% normal fur pigmentation (1) (2)
Question Answer Mark
number
4(c) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding
(1 mark):
e both parents must be heterozygous for the recessive allele
(1)
e so the offspring must inherit the recessive allele from each
parent (1) (2)
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Question Answer Mark
number
5(a)(i) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application of
understanding (1 mark):
e fatty acids are formed when the lipids are broken down by
lipase (1)
e and fatty acids are acidic (so the pH decreases) (1) (2)
Question Answer Mark
number
5(a)(ii) An answer that combines up to a maximum of two points to
provide a logical description:
e as the temperature increases from 20 °C to 37 °C the rate
of lipase activity increases (from 0.2 to 0.8) (1)
e the rate of lipase activity is optimal at 37°C (1)
e above 37°C the rate of lipase activity decreases (from 0.8
to 0.1) (1) (2)
Question Answer Mark
number
5(a)(iii) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application of
understanding (1 mark):
e an increase in temperature above 40 °C causes changes in
the shape of the active site of the enzyme (1)
e therefore the enzyme becomes denatured and no longer
functions (1) (2)
Question | Answer Additional guidance Mark
number
5(b)(i) ¢ mean= 588/5 = 117.6 award full marks for correct
(1) numerical answer without
e rate=1+117.6 (1) working
e 0.0085 (1)
accept 1000/¢
accept 10/t
(3)
Question Answer Mark
number
5(b)(ii) Any one variable from:
e concentration of the enzyme
e volume of enzyme solution
e volume of starch solution
e pH of the solutions (1)
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Question Answer Mark
number Additional guidance
5(c) An explanation that makes reference to: identification -
knowledge (1 mark) and reasoning /justification — knowledge (1
mark):
e the active site of an enzyme has a specific shape because
of the order of the amino acids (1)
e the substrate must have a shape which is complementary
to the active site (1) (2)
Question | Answer Mark
number
6(a) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application of
understanding (2 marks):
e penicillin prevents the bacteria from dividing as they
cannot make a new cell wall (1)
e because humans cells do not have a cell wall (1)
e they are unaffected by penicillin (1) (3)
Question | Answer Mark
number
6(b) An answer that combines knowledge (2 marks) and
understanding (2 marks) to provide a logical description:
e use restriction enzymes to remove the gene and cut the
plasmid (1)
e use of ligase to join DNA molecules together (1)
e cut the gene from the genome of the fungus and extract a
plasmid from the bacteria (1)
e insert the recombinant plasmid back into the bacteria (1) (4)
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Question Indicative content Mark

number

*6(c) Answers will be credited according to candidate's deployment

of knowledge and understanding of the material in relation to
the qualities and skills outlined in 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.
AO1 (6 marks)
e bacteria reproduce rapidly generating a large population
e there is variation among a bacterial population
e some bacteria develop a resistance to antibiotics through
mutation
e antibiotic treatment exerts a selection pressure
e bacteria resistant to antibiotics survive
e antibiotic resistance inherited
e non-resistant bacteria do not survive
e levels of antibiotic resistance in a population of bacteria
increase (6)
Level Mark Descriptor
0 No rewardable material.

Level 1 1-2 e Demonstrates elements of biological understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

e Presents an explanation with some structure and coherence.
(AO1)

Level 2 3-4 e Demonstrates biological understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas is not fully detailed and/or developed. (AO1)

e Presents an explanation that has a structure which is mostly
clear, coherent and logical. (AO1)

Level 3 5-6 e Demonstrates accurate and relevant biological understanding
throughout. Understanding of the scientific ideas is detailed and
fully developed. (AO1)

e Presents an explanation that has a well-developed structure
that is clear, coherent and logical. (AO1)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science

Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017

201



202

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



( )
Write your name here

(Surname Other names

Centre Number Candidate Number

Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

‘Combined Science

Paper 2: Biology 2

Higher Tier
Sample Assessment Materials for first teaching September 2016 Paper Reference

Jime: 1 hour 10 minutes 1 SCO/ZBHJ

(You must have: Total Marks
Calculator, ruler

\_
\ J

Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® (Calculators may be used.

Any diagrams may NOT be accurately drawn, unless otherwise indicated.
You must show all your working out with your answer clearly identified at

the end of your solution.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® In questions marked with an asterisk (¥), marks will be awarded for your ability
to structure your answer logically showing how the points that you make are
related or follow on from each other where appropriate.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.

Turn over

ssooson N NIRMIIRHAN e
S 5 0 0 5 6 A 01 2 0

©2016 Pearson Education Ltd.

117271/

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 203
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



1

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box 5¢ and then
mark your new answer with a cross [X.

Figure 1 shows a diagram of the heart.

X

bicuspid valve

Figure 1
(@) (i) Vessel X takes
(1)
[0 A deoxygenated blood to the body
[0 B deoxygenated blood to the lungs
[0 C oxygenated blood to the body
[0 D oxygenated blood to the lungs
204 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(i) Give one reason why the wall of the left ventricle is thicker than the right.

Valves in the human heart may become damaged and no longer function.

(i) Describe what would happen to the flow of blood in the left side of the heart
if the bicuspid valve did not function effectively.
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-
Figure 2 shows a photomicrograph of a blood vessel.
Figure 2
(b) Explain how the structure of this blood vessel is related to its function.
(2)
.
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Figure 3 shows a diagram of the circulatory system of a fish.

gill capillaries

ventricle

atrium

other capillaries

Figure 3

(c) Compare the differences between the structure of the circulatory system of a fish
and the human circulatory system.

(Total for Question 1 = 10 marks)
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2 Blood tests can be used to check a person’s blood glucose and hormone levels.

Figure 4 shows the results of two blood tests carried out on three people to check
their blood glucose levels. Person 1 is healthy.

blood glucose level (mmols/I)

after fasting for two hours after drinking
12 hours 75 g glucose
person 1 54 6.4
person 2 5.6 9.0
person 3 7.8 12.1
Figure 4

(@) (i) Compare the glucose levels of person 1 with the glucose levels of person 2
after fasting for 12 hours.

(ii) Compare the glucose levels of person 3 with the glucose levels of person 1,
two hours after drinking 75 g glucose.

Person 3 cannot produce the hormone that controls blood glucose levels.

(i) State the hormone that person 3 cannot produce.
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(b) Figure 5 shows the level of progesterone for a female during five different stages
of the menstrual cycle.

days in the progesterone level
menstrual cycle (nmol/l)

1-9 1.85
10-14 1.48
15-17 14.28
18-23 35.27
24-28 17.11

Figure 5

(i) Describe the changes in progesterone levels during the 28-day cycle.

(Total for Question 2 = 9 marks)
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3 Ascientist investigated the effect of light intensity on the rate of photosynthesis of
the aquatic Cabomba plant.

A lamp was used as a source of light. The lamp was placed at different distances (d)
from the Cabomba plant, and the number of bubbles produced in 60 seconds was
counted.

The number of bubbles produced in 60 seconds was used to calculate the rate of
photosynthesis.

The light intensity was then calculated using the inverse square law (Lz) .
d
Figure 6 shows the scientist’s results.

distance (d) of lamp from light intensity bubbles produced in
Cabomba (cm) (arbitrary units) 60 seconds

5 0.0400 79
10 0.0100 21
15 0.0044 12
20 0.0025 7
25 5
30 0.0011 4

Figure 6

(@) (i) Calculate the light intensity when the lamp is 25 cm from the Cabomba plant.

lightintensity = ... arbitrary units

(ii) Use information from Figure 6 to describe the effect of light intensity on the
rate of photosynthesis.

210 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(iii) Give another method of measuring light intensity rather than calculating it.

(iv) The scientist counted the number of bubbles produced by the Cabomba
plant.

Another scientist stated that this was not the best method of measuring the
volume of gas produced.

Explain how you could improve the method to measure the volume of gas
released more accurately.

(b) Explain what would happen to the levels of gas produced if the light intensity
decreased to 0.0001 arbitrary units.

(Total for Question 3 = 9 marks)
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4 Figure 7 shows the equipment used for measuring respiration in peas.

(Source: Martin Shields/Science Photo Library)

Figure 7
» Respirometer A contains germinating peas.
» Respirometer B contains peas that are not germinating.
» Respirometer C contains glass beads.

All three respirometers are placed in a water bath at 25 °C for 30 minutes.
The reduction in oxygen levels in each respirometer is measured using a data logger.

(@) Explain why the respirometers are placed in a water bath at 25°C.
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(b) A student recorded the change in oxygen levels in the germinating peas over a
30-minute period.

The results are shown below.

A 10 mins (=0.8) ml, 20 mins (—=1.6) ml, 30 mins (—2.4) ml
B 10 mins (=0.1) ml, 20 mins (=0.1) ml, 30 mins (=0.1) ml
C No change

(i) Complete the table for these results.

(i) Calculate the rate of oxygen consumption per second for the results in
respirometer A.

.............................................................. ml/second
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(iii) Explain why respirometer A has the highest rate of oxygen consumption.

(c) Some respirometers read the movement of a bubble along capillary tubing.

Carbon dioxide can affect the measuring of oxygen used in this type of
respirometer.

State a chemical that could be placed in the respirometer that would stop
carbon dioxide affecting the experiment.

(Total for Question 4 = 9 marks)
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5 Adiabetic athlete is advised to estimate the number of grams of carbohydrate in his
meals in order to calculate the number of units of insulin he will need to inject to
lower his blood glucose concentration.

Each unit of insulin he injects reduces his blood glucose concentration by
1.5mmoldm=.

He needs to inject 1 unit for every 10 grams of carbohydrate he consumes.

Figure 8 shows the estimated carbohydrates in the breakfast eaten by the athlete.

food consumed estimated carbohydrate

/grams
orange juice 25
2 slices brown toast 68
350 grams baked beans 38
tea with sugar 25

Figure 8

(@) (i) Calculate how many units of insulin the athlete would need to inject to
control the rise in blood glucose levels.

Give your answer to two significant figures.

.............................................................. units of insulin

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 215
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(ii) The athlete miscalculated his carbohydrate intake to be greater than his actual
intake.

Explain how the increase in the number of units injected would affect his
blood glucose concentrations.

(b) (i) A patient visits his doctor because he is putting on weight but does not think
he is increasing his calorie intake.

The patient has a height of 1.9m and a body mass of 120kg.
What is his BMI?

0.0083
33.2

0.016

O O O O
O N wW >

66.4
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The doctor diagnosed this person with an underactive thyroid gland.

*(ii) Explain why an underactive thyroid could cause this patient to have an
increased body mass.

(Total for Question 5 = 11 marks)
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6 Tropical fish excrete ammonia, which is an alkali.

The pH level of water in a tropical fish tank needs to be maintained between 6.6 and
7.4 for the fish to survive.

This is the optimum pH range for the bacteria that are responsible for the conversion
of ammonia into nitrites and then nitrates.

Nitrosomonas bacteria convert ammonia into nitrites.
Nitrobacter bacteria convert nitrites into nitrates.

(@) (i) Nitrosomonas bacteria are an example of

nitrogen fixing bacteria
nitrifying bacteria

denitrifying bacteria

o o o o
O N w »

Helicobacter bacteria

(i) Explain why Nitrosomonas and Nitrobacter bacteria are needed in tropical fish
tanks.

An aquatic plant in the fish tank had a concentration of nitrates higher than the
water in the fish tank.

(i) Explain how this aquatic plant can uptake nitrates from the water in
the fish tank.
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Leguminous plants have nodules on their roots that have colonies of nitrogen-fixing
bacteria.

Clover is a leguminous plant.

(b) Describe how a quadrat could be used to sample the population of clover in a
500 m? field.

The nitrogen-fixing bacteria provide nitrates for the plants and release any excess into
the soil.

(c) Explain how leguminous plants such as clover could be used to reduce the
amount of artificial fertilisers.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 2 B2H Higher

Question Answer Mark
number
1(a)(i) B
(1)
Question Answer Mark
number
1(a)(ii) To pump blood around the body under higher pressure
(1)
Question | Answer Mark
number
1(a)(iii) An answer that combines the following points of
understanding to provide a logical description:
e blood would flow backwards from ventricle to atria/blood
will leak through (1)
e less (oxygenated) blood would be pumped to the body (1) | (2)
Question | Answer Mark
number
1(b) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application
of understanding (1 mark):
e the blood vessel has thick walls/small lumen (1)
e to carry oxygenated blood/to carry blood under higher
pressure (1) (2)
Question | Answer Mark
number
1(c) e the fish heart has two chambers rather than four
chambers (1)
e the fish heart only has one ventricle and one atria rather
than two ventricles and two atria (1)
e only deoxygenated blood flows through the fish heart (1)
e the fish heart shows a single circulatory system rather
than a double circulatory system (1) (4)
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Question | Answer Mark
number
2(a)(i) e person 2 had a slightly higher blood glucose level than
person 1 after fasting (by up to 0.2 mmols/I) (1)
(1)
Question | Answer Mark
number
2(a)(ii) e person 3 had a much higher blood glucose level than
person 1 two hours after taking glucose (by up to
5.6 mmols/Il) (1) (1)
Question | Answer Mark
number
2(a)(iii) Insulin
(1)
Question | Answer Mark
number
2(b)(i) An answer that combines points of interpretation/evaluation
to provide a logical description:
e levels remain low up until day 14 then rise (1)
e they continue to rise to day 23 and drop at day 24 (1) (2)
Question | Answer Mark
number
2(b)(ii) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding
(1 mark):
e as ovulation occurs (1)
e the levels of progesterone released from the corpus
luteum increases to maintain the lining of the uterus (1) (2)
Question | Answer Mark
number
2(b) (iii) | An explanation that combines identification via a judgment
(1 mark) to reach a conclusion via justification/reasoning
(1 mark):
e progesterone levels fall after day 23 to 17.11 (1)
e so uterus wall thickness is not maintained and therefore
pregnancy has not occurred (1) (2)
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Question | Answer Additional guidance Mark
number
3(a)(i) 25 x 25 =625 (1) award full marks for
correct numerical
1+ 625 =0.0016 (1) answer without working | (2)
Question | Answer Mark
number
3(a)(ii) An answer that combines points of interpretation/evaluation
to provide a logical description:
e as light intensity decreases the rate of photosynthesis
also decreases (1)
e after 20 cm away when light intensity appears to have
little effect on the rate of photosynthesis (1) (2)
Question Answer Mark
number
3(a)(iii) Use a light meter/lux meter
1)
Question | Answer Additional guidance Mark
number
3(a)(iv) An explanation that combines
identification — improvement of
the experimental procedure (1
mark) and justification/reasoning accept alternative gas
which must be linked to the collection method with
improvement (1 mark): measuring cylinder and
e collect the gas/oxygen beehive shelf
produced in a graduated gas
syringe (1) accept leave the
e to reduce the errors generated | apparatus for a longer
when counting bubbles maybe | amount of time
of different sizes (1) (2)
Question | Answer Mark
number
3(b) An explanation that combines identification via a judgment
(1 mark) to reach a conclusion via justification/reasoning
(1 mark):
e the volume of gas produced would decrease to below four
bubbles (1)
e because light is needed for photosynthesis (1) (2)
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Question | Answer Mark
number
4(a) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding (1
mark):
e same temperature to act as control (1)
e to provide the optimum temperature for enzyme action in
the peas (1) (2)
Question | Answer Additional guidance Mark
number
4(b)(i) e Headed table with units (1) negative values do not
need to be shown if
e Accurately completed table (1) | table heading states
oxygen used/lost
A B C
02 0.8 0.1 0.0 accept time in row 1 as
used an alternative
/ml at
10
mins
02 1.6 0.1 0.0
used
/ml at
20
mins
02 2.4 0.1 0.0
used
/ml at
30
mins
(2)
Question | Answer Additional guidance Mark
number
4(b)(ii) 2.4 + (30 x 60) (1) accept 1.6 = (20 x 60)
accept 0.8 = (10 x 60)
= 0.0013 (ml/second) (1)
award full marks for
correct numerical
answer without working
maximum one mark if
no unit conversion (2)
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Question | Answer Mark
number
4(b)(iii) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application
of understanding (1 mark):
e the peas in respirometer A are germinating so using up
oxygen (1)
e during the process of respiration to release energy for
growth (1) (2)
Question | Answer Additional guidance | Mark
number
4(c) Any one improvement from: accept other relevant
e soda lime (1) chemical that would
e cotton wool soaked with remove carbon dioxide
potassium hydroxide (1) (1)
Question | Answer Additional guidance | Mark
number
5(a)(i) e 156 + 10 (1)
e 16 units (1) award full marks for
Answer to two significant figures correct numerical
answer without
working (2)
Question Answer Mark
number
5(a)(ii) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application
of understanding (1 mark):
e an increase in the units of insulin injected would cause
more blood glucose to be converted to glycogen and
stored in the liver/muscles (1)
e leading to blood glucose levels becoming critically
low/person would become hypoglycemic (1) (2)
Question Answer Mark
number
5(b)(i) B
1)
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Question Indicative content Mark

Number

*5(b)(ii) Answers will be credited according to candidate's

deployment of knowledge and understanding of the
material in relation to the qualities and skills outlined in
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.
AO1 (6 marks)
e The thyroid gland produces thyroxine
e Thyroxine helps to regulate metabolic rate
e Low levels of thyroxine should stimulate the production
of TRH
e TSH being produced and more thyroxine being released
¢ An underactive thyroid would cause less thyroxine to be
produced
e Metabolic rate to drops
e Less energy (calories) are needed for tasks
e More fat storage so the person gains body mass (6)
Level Mark Descriptor
0 No rewardable material.

Level 1 1-2 e Demonstrates elements of biological understanding, some
of which is inaccurate. Understanding of scientific ideas
lacks detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 ¢ Demonstrates biological understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas is not fully detailed and/or developed.
(AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 ¢ Demonstrates accurate and relevant biological

understanding throughout. Understanding of the scientific
ideas is detailed and fully developed. (AO1)

Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)
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Question
number

Answer

Mark

6(a)(i)

B

1)

Question
number

Answer

Mark

6(a)(ii)

An explanation that combines
identification - application of
knowledge (1 mark) and
reasoning/justification —
application of understanding (1
mark):

e fish produce ammonia as a accept pH above 7.4
waste product which the
bacteria convert (into nitrites
then nitrates) (1)

e this prevents the pH from
getting too high and prevents
the fish from dying (1)

(2)

Question
number

Answer

Mark

6(a)(iii)

An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding
(1 mark):

e the aquatic plant will take up nitrates by active transport
(1)

e against the concentration gradient/from where there is a
low concentration to where there is a high concentration of
nitrates (1)

(2)
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DA Answer Additional guidance Marks
number
6(b) An answer that combines the
following points of application
of knowledge and
understanding to provide a
logical description: to gain maximum marks steps
must be in a logical sequence
e a description of the use of
a quadrat either by
random sampling or using
a belt transect (1)
e asample size 10-100 and
count the number of
clover plants in each
quadrat (1)
e multiplication factor
dependent on the number
of quadrats sampled (1) (3)
Question Answer Mark
number
6(c) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding
(3 marks):

e clover/leguminous plants could be used in crop rotation (1)

e where at intervals (2-3 years) a field is planted with
clover/leguminous plants and left fallow (1)

e the clover/leguminous plants will have colonies of nitrogen
fixing bacteria which will produce nitrates (1)

e the nitrates will increase the fertility of the soil and negate
the need for atrificial fertilisers (1) (4)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



( )
Write your name here

(Surname Other names

Centre Number Candidate Number

Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

(" ° ° )
Combined Science
Paper 3: Chemistry 1
Higher Tier
Sample Assessment Materials for first teaching September 2016 Paper Reference

Jime: 1 hour 10 minutes 1 SCO/1 CHJ

(You must have: Total Marks
Calculator, ruler

\_
\ J

Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® (Calculators may be used.

® Any diagrams may NOT be accurately drawn, unless otherwise indicated.

® You must show all your working out with your answer clearly identified at
the end of your solution.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® In questions marked with an asterisk (*), marks will be awarded for your
ability to structure your answer logically showing how the points that you
make are related or follow on from each other where appropriate.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.

Turn over
550058A “ “ “ “ “ “ H“ H‘“ “H |“ PEARSON
©2016 Pearson Education Ltd. S 5 O 0 5 8 A 0 1 1 6
111721/

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 231

Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



Answer ALL questions. Write your answers in the spaces provided.
Some questions must be answered with a cross in a box [X].

If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.

1 Mixtures of coloured substances can be separated by paper chromatography.

(a) Paper chromatography was used to separate a mixture of blue and red inks.
A spot of the mixture was placed on chromatography paper as shown in Figure 1.

mixture of inks

9

start line
Figure 1

(i) Give areason why the start line is drawn in pencil rather than in ink.
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(ii) The chromatography paper, with the spot of mixture on it, was placed in a
beaker with the bottom of the paper in water.

On Figure 2, complete the diagram showing the position of the
chromatography paper with the spot of mixture at the start of the experiment.

[ water

Figure 2

(i) The chromatography was carried out and the result is shown in Figure 3.

Q\ solvent front

blue spot

Xcm

= red spot

VL6

Figure 3

The blue spot had moved 14.5cm and the solvent front had moved 15.3cm

Calculate the R; value of the substance in the blue spot, giving your answer to
2 significant figures.

distance travelled by a dye

R value =
f distance travelled by solvent front

Rfvalue =
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(b) P, Q,Rand S are mixtures of food colourings.
They are investigated using paper chromatography.

Figure 4 shows the chromatogram at the end of the experiment.

0

O O

0O
O

P Q R S

Figure 4
(i) Which mixture contains an insoluble food colouring?
mixture P

mixture Q

mixture R

O 0o o
O N W >

mixture S

(ii) Give a change that could be made to the experiment to obtain an R. value for
the insoluble colouring.

(iii) Explain, by referring to Figure 4, which mixture is separated into the greatest
number of soluble food colourings by this chromatography experiment.

(Total for Question 1 = 8 marks)
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2 lonic compounds contain ions.

(@) The numbers of electrons, neutrons and protons in four particles, W, X, Y and Z,

are shown in Figure 5.

particle  electrons neutrons protons

w 9 10 9

X 10 14 12

Y 16 16 16

Z 18 18 16
Figure 5

Explain which particle, W, X, Y or Z, is a negative ion.

(b) Calcium nitrate contains calcium ions and nitrate ions.

Calculate the relative formula mass of calcium nitrate, Ca(NO,),.
(relative atomic masses: Ca=40,N=14,0 = 16)

relative formula mass =
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(c) The electronic configurations of a lithium atom and of a fluorine atom are shown
in Figure 6.

2aS X
X X X *
O L (®© )]
X X
X X
Figure 6

Lithium fluoride, LiF, is an ionic compound.
It contains lithium cations and fluoride anions.

Complete Figure 7 to show the electronic configurations and charges of the ions
in lithium fluoride.

X X
X X
chargeonion ... chargeonion ...
Figure 7

(Total for Question 2 = 8 marks)
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3 Astudent carried out an experiment to see how reactive different metals are when
they are placed in dilute hydrochloric acid.

A sample of each metal was placed in a separate test tube of acid.

(@) When zinc reacts with dilute hydrochloric acid, a gas is given off and zinc chloride
is formed.

(i) Which gas is given off?

A carbon dioxide
B chlorine

C hydrogen
D

oxygen

(i) What is the formula of zinc chloride?

ZnCl
ZnZCI
ZnCI2

O O 0 O
O N ©w >

Zn,Cl,

(b) In the experiment, the student used the same amount of each metal in a finely
powdered form.

State two factors, concerning the hydrochloric acid, which should also be
controlled to produce valid results.
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(c) Part of the reactivity series is shown in Figure 8.

most reactive magnesium
aluminium
iron
least reactive silver
Figure 8

Iron is extracted from its ore by heating with carbon.
Aluminium is extracted from its ore using a different method.

(i) Give the name of the method used to extract aluminium.

(i) Explain why aluminium is extracted by a different method rather than heating
the ore with carbon.

(d) The extraction of iron involves the reduction of iron oxide, Fe,O,, by carbon
monoxide, CO. During this reaction, the iron oxide is reduced to iron, Fe, and the
carbon monoxide is oxidised to carbon dioxide.

Write the balanced equation for the reaction.

(Total for Question 3 = 9 marks)
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4 Electrodes are placed in three different solutions, J, Kand L.
A 6V direct current source is connected to the electrodes.
Any products formed at the electrodes are identified.

The results are given in Figure 9.

solution conducts productat productat

soten electricity cathode anode

J yes copper chlorine

K yes hydrogen oxygen

L no none none
Figure 9

(@) Explain which solutions are electrolytes.

(b) Which material is most suitable to make the electrodes for the electrolysis of a
dilute acid?

[JA zinc

[ B sulfur
[0 C iron

[J D graphite
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() When a solution of sodium sulfate, Na,SO,, is electrolysed, the products formed at
the electrodes are hydrogen and oxygen.

Explain the formation of the products at the electrodes.

(d) Copper is purified by the electrolysis of copper sulfate solution using an impure
copper anode and a pure copper cathode.

Write the half-equation for the formation of a copper atom from a copper ion.

(Total for Question 4 = 9 marks)
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5 Figure 10 shows a model of how particles are arranged in a solid.

Figure 10

(@) (i) State two ways in which this model fails to accurately represent a crystal of
sodium chloride.

e e
e
(ii) Magnesium oxide has a melting point of 2852 °C.
Explain why magnesium oxide has such a high melting point.
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(b) (i) Carbon dioxide can be formed by the reaction of calcium carbonate, CaCO,,
with dilute hydrochloric acid.

Write the balanced equation for this reaction.

(ii) The thermal decomposition of copper carbonate forms copper oxide and
carbon dioxide.

CuCO,(s) = CuO(s) + CO(9)
15.0g of pure copper carbonate is decomposed completely.
Calculate the mass of solid produced.

(relative atomic masses: C=12.0; O = 16.0; Cu = 63.5)

Give your answer to two significant figures.

mass of solid = ... g
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(c) Magnesium reacts with water in the form of steam as shown in the equation.
Mg + 2H,0 — Mg(OH), + H,

2.4g of magnesium reacts with sufficient steam for a complete reaction to form
5.8 g of magnesium hydroxide and 0.2 g of hydrogen.

Show, by calculation, that the law of conservation of mass applies to this reaction.

(relative atomic masses: H = 1.0, O = 16, Mg = 24)

(Total for Question 5 = 13 marks)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 243
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



6 Some acids such as hydrochloric acid are described as strong acids.
Some acids such as ethanoic acid are described as weak acids.

(@) (i) Explain the difference between a strong acid and a weak acid.

(i) Give a reason why adding hydroxide ions to an acid solution leads to an
increase in pH.

(b) The salt zinc nitrate can be made by reacting zinc oxide, ZnO, with dilute
nitric acid, HNO..

Write the balanced equation for this reaction.

(c) 50cm? of potassium hydroxide solution of concentration 40g dm™ is needed for
an experiment.

Calculate the mass of potassium hydroxide that must be dissolved in water to
make 50 cm? of solution of this concentration.

mass of potassium hydroxide = ... g
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*(d) Salts of metals can be made by reacting one of the metal’s compounds with the
appropriate acid.

Plan an experiment to prepare pure, dry crystals of magnesium sulfate, MgSO,, by
reacting a suitable magnesium compound with a suitable acid.

You may use equations if you wish.

(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 3 C1H Mark scheme

Question | Answer Mark
number
1(a)(i) Pencil is insoluble in the solvent (but chromatography would
separate the ink in an ink line). (1)
Question | Answer Mark
number
1(a)(ii) Correct position of chromatography paper with start line and ink
spot above surface of water.
Ink spol
; = start line
.."'I -
T— water (1)
Question | Answer Additional guidance Mark
number
1(a)(iii) e Rf=14.5/15.3 =0.9477 Award full marks for
(1) correct numerical
¢ = 0.95 answer to 2 answer without working.
significant figures (1)
(2)
Question | Answer Mark
number
1(b)(i B
(b)(i) (1)
Question | Answer Mark
number
1(b)(ii) use a different solvent. (1)
Question | Answer Mark
number
1(b)(iii) An explanation that combines identification via a judgement
(1 mark) to reach a conclusion via justification/reasoning
(1 mark):
e mixture S (1)
e because it gives the greatest number of spots/gives four
spots (1) (2)
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Question | Answer Additional Mark
number guidance
2(a) An explanation that combines
identification via a judgement (1 mark) to
reach a conclusion via
justification/reasoning (1 mark): Do not allow any
e a negative ion must have more comparison
electrons than protons in the particle involving neutrons.
(1)
e therefore Z will have a 2- charge (1) (2)
Question | Answer Additional guidance Mark
number
2(b) 40+ 2 x (14 + 16 x 3) (1) Award full marks for correct
= 164 (1) numerical answer without
working. (2)
Question | Answer Mark
number
2(c) e Liion with empty outer shell (1)
e 1+ chargeon Li (1)
e 8 electrons on outer shell of F (1)
e 1-chargeon F (1) (4)
Question | Answer Mark
number
3(a)(i C
(a)(i) (1)
Question | Answer Mark
number
3(a)(ii C
(a)(ii) (1)
Question | Answer Mark
number
3(b) Any two of the following points.
For the acid, use the same:
e volume (1)
e concentration (1)
e temperature (1) (2)
Question | Answer Mark
number
3(c)(i electrolysis (1
(c)(i) ysis (1) (1)
Question | Answer Mark
number
3(c)(ii) An answer that combines identification- knowledge (1 mark)
and understanding (1 mark) and reasoning/justification-
understanding (1 mark).
e aluminium compounds are more stable than iron compounds
(1)
e 5o carbon is not a strong enough reducing agent to produce
aluminium from its ore (1) (2)
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Question | Answer Mark
number
3(d) Fe20s + 3CO — 2Fe + 3CO:
e Correct formulae (1)
e Balancing of correct formulae (1) (2)
Question | Answer Mark
number
4(a) An explanation that combines identification — application of
knowledge (1 mark) and reasoning/justification — application of
understanding (1 mark):
e Jand K are electrolytes (1)
e because their solutions conduct electricity and are
decomposed (1) (2)
Question | Answer Mark
number
4(b) D (1)
Question | Answer Mark
number
4(c) An explanation that combines identification — understanding
(1 mark) and reasoning/justification — understanding (3 marks):
e hydrogen (H*) and sodium (Na®") ions attracted to cathode,
hydroxide (OH™) ions and sulfate (S042~) ions attracted to
anode (1)
e because the ions are attracted to the oppositely charged
electrode (1)
e 2 hydrogen ions/2 H* accept 2 e~ to form
hydrogen molecule/H2 (1)
e 4 hydroxide ions/4 OH™ lose 4 e to form
oxygen molecule/02 (1) (4)
Question | Answer Mark
number
4(d) Cu?* +2e - Cu
e all species (1)
e balancing (1) (2)
Question | Answer Additional guidance Mark
number
5(a)(i) e Particles are same size when Allow reverse statements
they should be different sizes | giving correct information.
(1)
e Model is in 2D but crystal is
3D (1) (2)
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Question | Answer Mark
number

5(a)(ii) An explanation that combines identification - knowledge

(1 mark) and reasoning/justification — understanding (2

marks):

e very strong bonds/ionically bonded (1)

e between 2+ cations and 2- anions (1)

e so requires lot of energy to separate magnesium and oxide
ions to melt the solid (1) (3)

Question | Answer Additional guidance Mark
number

5(b)(i) CaCOs + 2HCI — CaClz + H20
+ CO2

e all formulae on correct side
(2) Allow 3/4 formulae (1)

e balancing (1) (3)

Question | Answer Additional guidance Mark
number

5(b)(ii) relative formula mass copper Award full marks for
carbonate correct numerical answer
= 63.5+12.0 +(3 x 16.0) without working.

= 123.5

relative formula mass copper
oxide

= 63.5 + 16.0

=79.5(1)

mass copper oxide

S150X79:5 g 751025 (1)
123.5

Answer must be to two significant
figures

OR

moles of copper carbonate

15.
= £= 0.12145 (1)
123.5

mass of copper oxide

= moles CuCOs x 79.5

= 9.7g to 2sf (1)

Answer must be to two significant
figures (2)
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Question | Answer Additional guidance Mark
number
5(c) 2.4/24 moles Mg = 0.1 mol (1) Award full marks for correct
numerical answer without
and 0.2 moles H20 has mass working.
0.2 x formula mass H20 = 3.69
(1)
total mass reactants = 2.4 + 3.6
= 6.0g is the same as
total mass products = 5.8 + 0.2
=6.0g (1)
3)
Question | Answer Mark
number
6(a)(i) An explanation that makes reference to: identification -
knowledge (1 mark) and reasoning /justification — knowledge
(1 mark):
e a strong acid is completely ionised in solution/exists
completely as ions (1)
e but a weak acid is only partly ionised/exists mainly as
molecules with very few ions present (1) (2)
Question | Answer Mark
number
6(a)(ii) hydroxide ions react with hydrogen ions and reduce the
hydrogen ion concentration therefore increase pH (1) (1)
Question | Answer Mark
number
6(b) ZnO + 2HNO3 — Zn(NO3)2 + 2H20
e zinc nitrate formula (1)
e full, balanced equation (1) (2)
Question | Answer Additional guidance Mark
number
6(c) 40 Award full marks for
mass = 50 x 1000 (1) =2(9) (1) | correct numerical answer
without working. (2)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



Question | Indicative content

Number

6(d) Answers will be credited according to candidate's deployment of knowledge

and understanding of the material in relation to the qualities and skills

outlined in 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.
AO2 (3 marks)

e suitable acid: sulfuric acid

e suitable substance : magnesium oxide / magnesium carbonate /
magnesium hydroxide / magnesium

e equation for reaction:

MgO + H2SO4 — MgSO0s4 + H20/
Mg(OH)2 + H2SO4 —» MgS0Os4 + 2H20/
MgCO3 + H2S04 — MgSOs4 + H20 + CO2/
Mg + H2S0s4 —» MgSOs4 + H2

AO3 (3 marks)

e add solid to warmed acid until in excess solid remains (oxide and
hydroxide) / add solid a little at a time until no more bubbles
(carbonate/metal)

o filter off the excess solid, pour remaining solution into an evaporating
basin

e {heat solution / leave the water to evaporate}

e until pure salt crystals form and then dry salt crystals with absorbent
paper/leave to dry.

Level Mark | Descriptor

0 No rewardable material.

Level 1 1-2 e 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)

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

Level 2 3-4 e The explanation 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)

Level 3 5-6 e The explanation 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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O 0O g o

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box 5¢ and then
mark your new answer with a cross [X.

1 This question is about changes to the Earth’s atmosphere.
(@) Which of the following is a correct statement about the relative amounts of
carbon dioxide and oxygen in the Earth’s early atmosphere?
A large amount of carbon dioxide and large amount of oxygen
B large amount of carbon dioxide and small amount of oxygen
C small amount of carbon dioxide and large amount of oxygen
D small amount of carbon dioxide and small amount of oxygen
(b) Several processes change the composition of the Earth’s atmosphere.

Describe how the composition of the atmosphere is affected by burning fossil fuels.
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(c) The graphs in Figure 1 and Figure 2 show the concentration of carbon dioxide in
the atmosphere and the mean global temperature, between 1960 and 2000.

370
360
concentration of 3504
carbon dioxide / ppm 3404
330+
320

310 T T T T
1960 1970 1980 1990 2000

year

Figure 1

14.8
14.6
14.4

mean global
temperature /°C  14.2

14.0 1
13.8
13.6 T T T T
1960 1970 1980 1990 2000
year
Figure 2

Explain whether these graphs provide evidence that an increase in carbon dioxide
is causing the Earth’s temperature to rise.
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(d) Which of these pairs of gases are both greenhouse gases?

O

O

256

A nitrogen and methane
B nitrogen and oxygen
C oxygen and water vapour
D water vapour and methane
(Total for Question 1 = 6 marks)
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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2 Magnesium and calcium are in group 2 of the periodic table.
They are less reactive than the metals in group 1.

(@) Calcium reacts with water to form calcium hydroxide, Ca(OH),, and hydrogen, H..
Ca(s) + 2H,0(l) — Ca(OH).(s) + H,(g)

Describe what would be seen when a piece of calcium is dropped into a
container of water.

(b) Magnesium reacts very slowly with cold water but it reacts faster with steam, H,O,
and forms magnesium oxide, MgO, and hydrogen.

Write the balanced equation for the reaction between magnesium and steam.

(c) The electronic configurations of magnesium and calcium are

magnesium  2.8.2
calcium 2.8.8.2

When magnesium and calcium react with water they form positive ions.

Suggest an explanation, in terms of their electronic configurations, why calcium is
more reactive than magnesium.
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(d) A sample of calcium bromide contains 0.2 g calcium and 0.8 g bromine by mass.

Calculate the empirical formula of calcium bromide.
(relative atomic masses: Ca = 40, Br = 80)

empirical formula = ...

(Total for Question 2 = 9 marks)
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3 Crude oil is a mixture of hydrocarbons.
It can be separated into fractions.

(@) Which of these mixtures shows formulae of substances that could be in the
gaseous fraction of crude oil?

A CH,CH,CH.O

204 T30

0B CH,CHBrCH,

2 A

0C CH,CH,CH,

26 T3 g

0D CH,CHB,CH O

26

(b) Figure 3 shows the percentages of the fractions in crude oil from three different

oil wells.
percentage of fraction in crude oil from
fraction oil well A oil well B oil well C
gases 1 6 9
petrol 2 15 24
kerosene 6 14 20
diesel oil 7 10 16
fuel oil 26 28 30
bitumen 58 27 1

Figure 3

(i) State which oil well contains the greatest combined total of diesel oil and fuel oil.

(i) State which oil well produces a crude oil containing the highest percentage of
high boiling point fractions.
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(c) Fractions of crude oil contain alkanes.

A sample of decane, C, H,,, was cracked using the apparatus in Figure 4.
This produced a mixture of products, including ethene.

porous pot
ceramic wool ~ gas containing
soaked in decane | _— ethene
o |
7 o
) ] °

0 0 °
heat heat | \j + water

Figure 4

(i) Explain how ethene is produced using the apparatus in Figure 4.
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(ii) One molecule of decane produced two molecules of propene, C.H,, and one
molecule of product Z.
C,H,, > 2CH, + product Z

10" 22

What is the formula of product Z?

C4Hs
C4H1o

n W >

C7H14

O O o o

D C7H'I6

(iii) When decane undergoes complete combustion, a mixture of carbon dioxide
and water is formed.

Complete the balanced equation for this reaction.

2C H 4 o, O, > CO, + H,O

10 22

(Total for Question 3 = 9 marks)
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4 A student investigated the rate of reaction between dilute hydrochloric acid and
marble chips (calcium carbonate).

Calcium chloride, carbon dioxide and water are formed.

(@) Complete and balance the equation for the reaction.

CaCO3 + HCl = o e e

(b) The student investigated the rate by using different sizes of marble chips. In their
investigation, the same mass of marble chips was used in each experiment.

The volume of gas given off was measured.
The graph in Figure 5 shows the results.

tangent

line A

line B

I
volume of :
gas/cm? 40 | E

1
I

0 \ \ \ \ \ \ \ \ \
0 20 40 60 80 100 120 140 160 180

time/s

Figure 5

(i) State how the graph shows that line B gives the results for the larger marble chips.
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(ii) A tangent has been drawn on line A.

Calculate the rate of reaction at this point.

rate of reaction = ... cm?3s!
(c) During any reaction, reactants are used up and the rate of reaction decreases.

Explain, in terms of particles, why the rate of reaction decreases.
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(d) The decomposition of hydrogen peroxide is catalysed by adding a small amount
of manganese(lV) oxide.

Which of these graphs shows the mass of the catalyst as the reaction takes place?

mass of
catalyst
] A
0
0 time
mass of
catalyst
] B
0
0 time
mass of
catalyst
Ll ¢
0
0 time
mass of
catalyst
(1 D
0
0 time
264 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science

Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(e) Two gases, X and Y, react to give a gaseous product Z.

The reaction is carried out under two different sets of conditions in experiments
1 and 2 as shown in Figure 6.

condition experiment 1 experiment 2
temperature/°C 30 20
pressure/atm 1 2

Figure 6

Explain why it is not possible to predict what the rate of Experiment 2 will be
compared with Experiment 1.

(Total for Question 4 = 11 marks)
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5 The elements chlorine, bromine and iodine are part of group 7 in the periodic table.

(@) The appearances of chlorine, bromine and iodine at room temperature are shown

in Figure 7.
halogen appearance
chlorine green gas
bromine red-brown liquid
iodine grey solid
Figure 7

Astatine is the element below iodine in group 7.

Predict the appearance of astatine.
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*(b) The order of reactivity of chlorine, bromine and iodine can be determined by
carrying out displacement reactions.

Explain how displacement reactions can be used to show the reactivity of these
three elements.
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(c) When iron wool is heated in bromine vapour, it reacts to form iron bromide.
(i) Inan experiment, 5.609 of iron reacted exactly with 24.0g of bromine, Br,.
[relative atomic masses: Fe = 56.0, Br = 80.0]

Determine, using this information, the balanced equation for the reaction
between iron and bromine.
You must show your working.

(ii) When iron reacts with bromine, bromide ions are formed.

Explain the type of reaction bromine atoms undergo when they are converted
to bromide ions.

(Total for Question 5 = 13 marks)
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6 (a) Each of these substances forms ions in solution.
One mole of the following substances is dissolved in 1 dm?of water.

Which solution contains the greatest number of ions?

(1 A ammonium sulfate, (NH,).,SO,
[J B iron(lll) chloride, FeCl,
[J € magnesium nitrate, Mg(NO,),

[0 D potassium bromide, KBr

(b) When sodium hydroxide solution is neutralised with an acid there is a
temperature change.

A student is given dilute hydrochloric acid and dilute ethanoic acid of the same
concentration in moldm=.

Devise a plan to compare the temperature changes produced when
sodium hydroxide solution is neutralised with each of these two acids.
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(c) Hydrogen reacts with chlorine to form hydrogen chloride.
H,(g) + Cl,(g) — 2HCI(qg)

The reaction is exothermic.

Draw and label the reaction profile diagram for this reaction, identifying the
activation energy.

A

heat energy

|-
L

progress of reaction
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(d) The energies of some bonds are shown in Figure 8.

bond energy of bond/kJ mol™'
H—H 436
cl—l 243
H—Cl 432
Figure 8

Hydrogen reacts with chlorine to form hydrogen chloride.
H,(g) + ClL(g) — 2HCI(g)

2

Calculate the energy change, in kJ mol, for the reaction of 1 mol of hydrogen gas,
H,, with 1 mol of chlorine gas, CIZ, to form 2 mol of hydrogen chloride gas, HCI.

energy change = ...

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Paper 4 C2H Mark scheme

Question Answer Mark
number
1(a B
(a) (1)
Question Answer Mark
number
1(b) An answer that provides a description by making reference to:
e adds carbon dioxide/adds water vapour (1)
[ ]
removes oxygen (1) 2)
Question Answer Additional guidance Mark
number
1(c) An explanation that combines Award for conclusion
identification via a judgement (1 mark) (second mark) only given
to reach a conclusion via if reason given
justification/reasoning (1 mark):
e as concentration of carbon dioxide
increases the (mean global)
temperature increases (overall) (1)
e {but there is no evidence that the
increase in (mean global)
temperature is caused by the
increase in concentration of carbon
dioxide/other factors may cause the
increase in (mean global)
temperature} (1)
OR
e as concentration of carbon dioxide
increases the (mean global)
temperature increases (1)
e so this does provide evidence that an
increase in carbon dioxide is causing
the Earth’s temperature to rise (1)
OR
e as concentration of carbon dioxide
increases the (mean global)
temperature overall increases but
{fluctuates/increases and decreases}
(1)
e so this does not provide evidence
that an increase in carbon dioxide is
causing the Earth’s temperature to
rise (1)
(2)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017

273



Question | Answer Mark
number
1(d) D
(1)
Question | Answer Additional guidance Mark
number
2(a) An answer that combines the following Allow:
points of understanding to provide a calcium moves (around)
logical description: (1)
e (hydrogen produced as a gas so) there | calcium decreases in
would be {effervescence/fizzing/ size/disappears/dissolves
bubbles} (1) (1)
e and (calcium hydroxide produced as a
solid so) the water would {go cloudy/a
white precipitate would form} (1)
(2)
Question Answer Mark
number
2(b) Mg + H20 —» MgO + H2
e LHS (1)
e RHS (1) (2)
Question | Answer Additional guidance Mark
number
2(c) An explanation that combines Allow answers in terms of
identification — application of knowledge | why reactivity of
(1 mark) and reasoning/justification - magnesium is less than
application of understanding (1 mark): that of calcium
e in calcium the outermost electron(s)
{are further away from
nucleus /experience(s) greater
shielding} (from the nucleus) (as
shown by the electronic
configuration) (1)
e therefore less attraction between
nucleus and electron(s)/ the
electron(s) is/are easier to remove
(1) (2)
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Question Answer Additional guidance Mark
number
2(d) e divides mass by relative atomic mass | Example of calculation
(1) Ca : Br
e calculates simplest ratio (1) 0.2 0.8
e expresses ratio correctly as empirical | 4o : 80
formula (1) 0.005 0.01
1 : 2
empirical formula CaBr:
Formula alone scores
max 1 (3)
Question Answer Mark
number
3(a) C (1)
Question Answer Mark
number
3(b)(i) (oil well) C (1)
Question Answer Mark
number
3(b)(ii) (oil well) A
1)
Question Answer Additional guidance Mark
number
3(c)(i) An explanation that combines
identification — application of knowledge
(1 mark) and reasoning/justification -
application of understanding (2 marks):
e when the decane is heated it
vaporises/turns to a gas (1)
e decane vapour/gas breaks down as it
comes in contact with hot porous pot | Do not allow this point if
(1) ethane passes over hot
e large molecules of decane produce porous pot
smaller molecules, including ethene
(1) 3)
Question Answer Mark
number
3(c)(ii) B (1)
Question Answer Mark
number
3(c)(iii) 2CioH22 + 3102 — 20CO:2 + 22H20
e LHS (1)
RHS both numbers correct (1) (2)
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Question Answer Additional guidance Mark
number
4(a) CaCOs + 2HCI — CaCl2 + CO2 + H20 Allow products in any
e LHS (1) order
e RHS (1) (2)
Question Answer Mark
number
4(b)(i) (line B) less steep/(line B) flattens later (1) (1)
Question Answer Mark
number
4(b)(ii) e Slope =60+ 72 (1)
e =0.83(3)(cm3s71) (1)
(2)
Question Answer Mark
number
4(c) An explanation that makes reference to: identification - knowledge
(1 mark) and reasoning/justification — knowledge (1 mark):
o fewer particles/as the reactants are used up there will be fewer
particles to react/lower concentration of particles (1)
e this will result in a lower frequency of collisions so fewer particles
reacting in a given time (1) (2)
Question Answer Mark
number
4(d) C (1)
Question Answer Mark
number
4(e) An explanation that combines identification - understanding
(1 mark) and reasoning/justification — understanding (2 marks):
e the decrease in temperature will cause a decrease in rate of
reaction (1)
e and the increase in pressure will cause an increase in rate of
reaction (1)
e because the changes have opposite effects on the rate it is not
possible which has the greater effect (1) (3)
Question Answer Mark
number
5(a) Candidates relate information given to order of elements in the
periodic table to predict:
dark grey/black and solid/crystals (1)
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Question Indicative content Mark
number
*5(b) Answers will be credited according to candidate's deployment of
knowledge and understanding of the material in relation to the
qualities and skills outlined in 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.
AO1 (6 marks)
e order of reactivity: chlorine > bromine > iodine
The order of reactivity supported by suitable experiments from:
e add (aqueous) chlorine to a solution of potassium bromide
e the solution turns orange/yellow
e bromine is produced / Cl2 + 2KBr — Br2 + 2KCl / Cl2 + 2Br
— Br2 + 2CI°
e (s0) chlorine is more reactive than/displaces bromine
/oxidises bromide ions
e add (aqueous) bromine to a solution of potassium iodide
e the solution turns brown
e iodine is produced / Br2 + 2KI — I> + 2KBr / Br2 + 2I" — I> +
2Br
e (so) bromine is more reactive than/displaces iodine/ oxidises
iodide ions
e add (aqueous) chlorine to a solution of potassium iodide
e the solution turns brown
e iodine is produced / Cl2 + 2KI - I> + 2KCI / Cl2 + 2" > I> +
2CI
e (so) chlorine is more reactive than/displaces iodine/oxidises
iodide ions
Allow use of suggested reactions which do not produce a
displacement reaction, e.g. add (aqueous) bromine to a solution
of a potassium chloride with suitable conclusion/explanation (6)
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Level Mark Descriptor

0 No rewardable material.

Level 1 | 1-2 .

Demonstrates elements of chemical understanding, some of which is
inaccurate. Understanding of scientific ideas, enquiry, techniques
and procedures lacks detail. (AO1)

Presents an explanation with some structure and coherence. (AO1)

Level 2 | 3-4 e Demonstrates chemical understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas,
enquiry, techniques and procedures is not fully detailed and/or
developed. (AO1)

e Presents an explanation that has a structure which is mostly clear,
coherent and logical. (AO1)

Level 3 | 5-6 ¢ Demonstrates accurate and relevant chemical understanding

throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed. (AO1)
Presents an explanation that has a well-developed structure which is
clear, coherent and logical. (AO1)

Question Answer
number

Additional guidance Mark

5(c)(i) e calculates mol of Fe (1) Example of calculation
e calculates mol of Brz (1) 5.6
o determines simplest ratio/LHS of mol Fe = S 0.1
equation (1) 24
e deduces formula of iron bromide mol Brz =

(1)

produced/RHS of equation (1)

e divides mass by relative atomic mass | ratio Fe:Br = 2:3/

e simplest ratio (1)

e empirical formula (1) 2FeBrs3/Fe2Bre

e deduces LHS to obtain balanced
equation (1)

(2x80)
0.15

2Fe + 3Bnr

Fe Br
56 . 24
56 80
0.1 : 0.3
1 : 3
FeBrs
2Fe + 3Br2 > 2FeBrs (4)

278
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Question Answer Mark
number
5(c)(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification — application of
understanding (1 mark):
e bromine atoms are reduced (1)
e because electrons are gained to form bromide ions (1) (2)
Question Answer Mark
number
6(a) B (1)
el Answer Marks
number
6(b) An answer that combines the following points to provide a plan:
e measure known volume of sodium hydroxide solution (1)
e add same volume of each of the acids (1)
e stir the mixture (1)
e record the initial and final temperatures/temperature change (1) (4)
Question Answer Mark
number
6(c) A
heat
energy
activation
energy
Ha+Cla |
2HCI
progress of reaction
e Product line, labelled (2) HCl/product(s), to right of and lower
than reactant line, labelled H2 + Clz/reactants (1)
e Curve drawn on diagram (1)
e Activation energy labelled (1) (3)
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Question Answer Additional guidance Mark
number

6(d) e Calculates energy needed to | Example of calculation
break bonds (1)
e Calculates energy released in | Bonds broken

436 + 243 = 679

forming bonds (1) (kJ mol?t)

e Calculates energy change (1)

e Evaluation of final answer Bonds formed = 2 x 432 =
with negative sign (1) 864 (kJ mol?)

Energy change = 679 - 864 =
—185 (kJmol-1)

Award full marks for correct
numerical answer without working | (4)

280 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



( )
Write your name here

(Surname Other names

Centre Number Candidate Number

Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

(" ° ° )
Combined Science
Paper 5: Physics 1
Higher Tier
Sample Assessment Materials for first teaching September 2016 Paper Reference

Jime: 1 hour 10 minutes 1 SCO/1 PHJ

(You must have: Total Marks
Calculator, ruler

\_
\ J

Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

® (Calculators may be used.

® Any diagrams may NOT be accurately drawn, unless otherwise indicated.

® You must show all your working out with your answer clearly identified at
the end of your solution.

Information

® The total mark for this paper is 60

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® |n questions marked with an asterisk (*), marks will be awarded for your
ability to structure your answer logically showing how the points that you
make are related or follow on from each other where appropriate.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.

Turn over
550062A “ “ “M “W “ HH HW“” |“ PEARSON
©2016 Pearson Education Ltd. S 5 O 0 6 2 A 0 1 2 0
1112111

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 281

Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then
mark your new answer with a cross X.

1 There are many different types of waves.
(a) Waves on the surface of water are transverse waves.
Sound waves are longitudinal waves.

Describe the difference between transverse waves and longitudinal waves.

(b) Figure 1 shows a ripple tank.

This is used to study the behaviour of water waves.

support

B @ _light source

/N

water

wooden bar 7/ y//

supported by f

elastic bands
/// screen
/

< 80cm >
Figure 1
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Water waves are produced in the tank.
The shadow of the waves is projected onto the screen below the tank.
The waves appear to move in the direction of the arrow.

(i) Describe how to determine the frequency of the waves.

(ii) The screenis 80 cm long.

What is the approximate wavelength of the waves as seen on the screen?

O A 4cm

8cm
0 € 40cm
0 D 80cm

(iii) A student uses the image to estimate the speed of the water wave as 75 cm/s.

Which of these is a reason why the estimate is not correct?

[J A the student used a ruler without mm markings
[J B the light was not bright enough
[J C the student’s measurement was inaccurate
[J D the wave seen on the screen is magnified
(Total for Question 1 = 6 marks)
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2 Figure 2 shows two students investigating reaction times.
Student B supports his left hand on a desk.

Student A holds a ruler so that the bottom end of the ruler is between the finger and
thumb of student B.

When student A releases the ruler, student B catches the ruler as quickly as he can
with his left hand.

The investigation is repeated with the right hand of student B.

student A?\

VC?\

s =
student B

N

Figure 2
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(@) The students took five results for the left hand and five results for the right hand.

Figure 3 shows their results.

which distance dropped (cm)
hand trial 1 trial 2 trial 3 trial 4 trial 5 average
left 10.1 25.5 18.4 14.6 11.7 14
right 17.5 16.1 19.4 18.6 202
Figure 3

(i) Calculate the average distance dropped for the right hand.

Give your answer correct to two significant figures.

distance = ... cm
(i) Calculate the average time for the left hand.
Use the equation
.o distance
time®* = ——
500
average time = ... s
286 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(b) Explain whether any of the readings are anomalous.

(c) Give two ways that the students can improve the quality of their data other than
ignoring anomalous results.

e e
Y
(d) Describe how the students could develop their investigation to investigate how
reaction time changes with another variable.
(Total for Question 2 = 10 marks)
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3 (a) A caraccelerates at a constant rate of 1.83 m/s? along a flat, straight road.
The force acting on the car is 1.870 kN.
Calculate the mass of the car.

Give your answer to three significant figures.

MASS = .o kg
(b) The car accelerates from rest for 16 s.
Calculate the speed of the car after 16s.
speed = ... m/s
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(c) The car starts on another journey.

Figure 4 shows the graph of the car’s movement.

A

32 - C

velocity / 28 -
m/s

24 -

20

16

12 -

D

0 | | | | | | | | | 1
0 5 10 15 20 25 30 35 40 45 50

time /s
Figure 4

Show that the distance travelled when the car is moving at a constant speed is
greater than the distance travelled when the car is slowing down.

(Total for Question 3 = 10 marks)
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4 Figure 5 shows the nuclei of four atoms.

234

92

uranium-234

U

235

U

92
uranium-235

238

Pu
94

plutonium-238

238

Am
95

americium-238

Figure 5

(a) Which two nuclei have the same number of neutrons?

] A
] B
0 c
(] D

plutonium-238
uranium-235
uranium-234

americium-238

State what is meant by the term ‘half-life’

and
and
and

and

uranium-235

americium-238

americium-238

plutonium-238

290

Plutonium-238 is used in spacecraft to provide heat to power generators.

One of these generators contains 925 g of plutonium-238 when it is manufactured.

One gram of plutonium-238 has a power density of 0.54 W/g.

Plutonium-238 has a half-life of 87.7 years.

Calculate the average energy released per second by the generator after 263 years.

average energy released per second =

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(c) The nucleus of americium-238 can absorb an electron.

When this happens, one of the protons in the nucleus becomes a neutron, as
shown in Figure 6.

Figure 6

(i) Describe how absorbing an electron affects the proton number and the
nucleon number of a nucleus.

(ii) Deduce which nucleus is formed when americium-238 absorbs an electron.

0 A uranium-234
B uranium-235
C plutonium-238
D americium-238

(Total for Question 4 = 9 marks)
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5 A student investigates how the average speed of the trolley varies with starting height.

Figure 7 shows the trolley and runway.

trolley

runway

Figure 7

(a) Describe how the student can determine the average speed of the trolley.
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(b) Figure 8 shows his results.

starting height/m v/ms™

0.01 0.22

0.02 0.31

0.04 0.44

0.09 0.66

0.12 0.77

0.14 0.83

0.18 0.94

Figure 8
Figure 9 shows the student’s graph.
1.0 —
0.9 —
0.8 —
0.7 —
0.6 —
speed /
m/s 0.5 —
0.4 —
0.3 -
0.2 —
0.1 —
0 | | | |
0 0.05 0.1 0.15 0.2

starting height / m

Figure 9
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() The trolley has a mass of 6504.

Calculate the average kinetic energy of the trolley which had a starting height
of 0.075m.

average kinetic energy = ..., J

(ii) Determine the gradient of the graph when the height is 0.1 m.

gradient= ...

(iii) Describe how the speed of the trolley varies with the changes in height made
by the student between 0.04 m and 0.12 m.
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(c) The student wants to change his experiment to investigate how different surfaces
of the runway affect the speed of the trolley down the slope.

Devise an experiment that would allow him to investigate the effect of different
surfaces on the average speed of the trolley.

(Total for Question 5 = 13 marks)
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6 (a) Explain what happens to the wavelength of light when it passes from air into glass.

*(b) Figure 10 shows a beam of red light approaching one side of a rectangular glass block.
The beam of light will pass through the block and leave through the opposite side.

AB is a wavefront.

beam of
light
B
air
A
glass
block
Figure 10

Discuss the path of the wavefront AB as it enters and leaves the glass block.
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(c) The distance between the Earth and the Sunis 1.50 x 10" m.
Light takes 500 s to travel from the Sun to the Earth.
The wavelength of red light is 670 nm.

Calculate the frequency of red light, using only the data provided.

frequency = ... Hz
(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Equations

(final velocity)? — (initial velocity)? = 2 X acceleration X distance
VI-u?=2Xxaxx
force = change in momentum + time

(mv —mu)
t

F =

energy transferred = current x potential difference x time

E=IxVxt

force on a conductor at right angles to a magnetic field carrying a current = magnetic flux density x
current X length

F=BxIx]

potential difference across primary coil x currentin primary coil = potential difference across
secondary coil X current in secondary coil

V xI =V xI
P P s s
change in thermal energy = mass x specific heat capacity x change in temperature

AQ=mxcx Al
thermal energy for a change of state = mass x specific latent heat

Q=m x L
energy transferred in stretching = 0.5 X spring constant X (extension)?

E="% x k x x?
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Paper 5 P1H Mark scheme

Question Answer Mark
number
1(a) An answer that provides a description by making reference
to:
e transverse waves have oscillations perpendicular to
direction of travel of the wave (1)
¢ whereas longitudinal waves have oscillations in the
same direction as the direction of travel of the wave (1) (2)
Question Answer Mark
number
1(b)(i) An answer that combines the following points of
understanding to provide a logical description:
o take time T for waves to pass a fixed point (1)
e and frequency = number of waves
time taken (1) (2)
Question Answer Mark
number
1(b)(ii) A
(1)
Question Answer Mark
number
1(b)(iii) D
(1)
Question Answer Additional guidance Mark
number
2(a)(i) Calculating the mean (1) award full marks for
18.36 correct numerical answer
without working
Rounding to 2 s.f. (1)
18 (cm)
(2)
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302

Question
number

Answer

Additional guidance

Mark

2(a)(ii)

Rearrangement (1)
‘e [distance
500

Substitution and answer (1)
time = 0.17 (s)

award full marks for
correct numerical
answer without working

allow answers which
round to 0.17, e.g.
0.1673

(2)

Question
number

Answer

Additional guidance

Mark

2(b)

An explanation that combines

identification via a judgement (1

mark) to reach a conclusion via

justification/reasoning (1 mark):

e 25.5is an anomalous result
(1)

e (because) it is much further
away from the mean than the
other results (1)

ignore 19

(2)

Question
number

Answer

Mark

2(c)

e Take more readings (1)

e Idea that a third student should also measure the

reaction time (1)

(2)

Question
number

Answer

Additional guidance

Mark

2(d)

An answer that combines the
following points to provide a
logical description of the
plan/method/experiment:

e using a larger group of
students / large population of
students (1)

¢ and measure how their
reaction time varies with
age/height (1)

allow any suitable
variable

(2)
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Question Answer Additional guidance | Mark
number
3(a) Rearrangement (1)
et | |
T maximum 2 marks if
kN not converted to N
substitution and conversion (1)
1870 award full marks for
m ZE correct numerical
) answer without
answer and rounding to 3 s.f. (1) | working
1020 (k
Question | Answer Additional guidance | Mark
number
3(b) _
Rearrangement of (v u) =a (1)
t
v=u-+at
Substitution (1)
v= 0+ 1.83 x 16
Answer (1)
29.3 (m/s) award full mar'ks for
correct numerical
answer without
working (3)
Question Answer Mark
number
3(c) Correctly identifies data points from the graph to calculate
areas (1)
Calculates area under AB (1)
240m
Calculates area under CD (1)
135m
distance travelled at constant speed = 240 m is greater than
distance travelled when slowing down = 135m (1) (4)
Question Answer Mark
number
4(a) B
(1)
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Question Answer Additional guidance Mark
number
4(b) (i) The time taken for the accept for nuclide:
activity of a radioactive isotope
nuclide to halve (1) sample (1)
Question Answer Additional guidance Mark
number
4(b)(ii) Determines number of
half-lives and rounds (1)
263/87.7 =3
Determines that 3 half-lives
is1/2 x 1/2 x1/2 =1/8 (1)
Determines mass of Pu-238 allow repeated division by 2
after 3 half-lives (1) allow ecf from step 2 for 1
925/8 = 115.625 (g) mark
(mass of Pu-238 afterl half-
life 925/2 = 462.5 (g))
Determines average energy allow ecf from 1 half-life or
released per second (1) from step 3
115.625 x 0.54 = 62.4 (J) (4)
Question Answer Mark
number
4(c)(i) An answer that combines the following points of application
of knowledge and understanding to provide a logical
description:
e proton number/atomic number decreases by 1 (1)
e nucleon number/mass number remains unchanged (as
p and n have same mass and mass of electron is
(assumed) negligible) (1) (2)
Question Answer Mark
number
4(c)(ii) C
(1)
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Question Answer Additional guidance Mark
number
5(a) An answer that combines the | allow
following points of
un(?erstandir']g Fo provide a stopwatch, light gates
logical description:
¢ measurement of time
between(or at) two
positions using - _
Su|tab|e t|m|ng minimum Is 0.5 m
equipment (1) metal tape measure
e measurement of
suitable distance
along the runway average speed =
with metre rule (1) distance/time
e measurement of vertical | OR
height to starting position | average speed = (speed at
(1) A — speed at B)/2
e repeats AND averages
AND use of a correct
equation (1) (4)
Question | Answer Additional guidance Mark
number
5(b)(i) Substitution of correct data maximum of 1 mark if mass
from graph and mass in g used
conversion (1)
allow tolerance of £0.2 for
0.5 x 0.65 x (0.61)? speed
Answer (1)
0.12 (J)
(2)
Question | Answer Additional guidance Mark
number
5(b)(ii) | e Tangent to the graph at either seen on graph or
h=0.1(1) suitable pairs of values of Av
e Answer in the region 3.5 to | and Ai
3.6
(2)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017

305



306

Question
number

Answer

Mark

5(b) (iii)

An answer that combines points of interpretation/evaluation

to provide a logical description:

e for each change in height, as the height increases the
speed of the trolley increases
e the greatest change in speed is between the change in

height from 0.04 m to 0.9 m

(2)

Question
number

Answer

Additional guidance

Mark

5(c)

An answer that combines
the following points to
provide a logical description
of the
plan/method/experiment:

e identifies control
variables (1)

e uses at least 3 different
surfaces (1)

e calculates average speed
for each surface and
repeats (1)

constant height, constant
slope, constant starting
points and same length of
surface

(3)

Question
number

Answer

Additional guidance

Mark

6(a)

An explanation that makes
reference to: identification -
knowledge (1 mark) and
reasoning /justification -
knowledge (1 mark):

e the wavelength
decreases because
wavelength is the ratio
of wave velocity to
frequency (1)

e and the wave velocity
reduces at the boundary
but the frequency
remains the same (1)

allow the same number of
waves per second arrive at
the boundary as leave it
for no change in frequency
at the boundary

(2)
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of knowledge and understanding of the material in relation to
the qualities and skills outlined in 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.

AO1 (6 marks)

e point A reaches the glass block before point B
e A moves into the glass block and slows down

e as light travels more slowly in glass than in air
e B is still in air so is travelling faster than A

e this causes part of the wavefront to change
direction/refract

e by the time B reaches the block it will have travelled
further than A

e therefore, the whole wavefront changes direction/refracts
towards the normal

e at the other face, A exits first so the process is reversed

e the wavefront changes direction again so it is parallel to its
original direction/refracts away from the normal

Question Indicative content Mark
number
6(b) Answers will be credited according to candidate's deployment

(6)
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Level Mark Descriptor

0 No rewardable material.
Level 1 1-2 e Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 e Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas is not fully detailed and/or developed.
(AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 o Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

e Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)

Question Answer Additional guidance | Mark
number
6(c) o s )
Substitution into v=7 to find v (1) | ;is distance
=1.5 x 10!
Y 500 award full marks for

correct numerical

Substitution into v = f x 4 and unit answer without

conversion (1) working
11
po X107 £x 670 x 107 maximum 3 marks if
500 Ain nm

Transposition (1)
Rearrangement (1)

; (1.50x10“)
- 500 (670x107)
4.4776 x 10 (Hz)
Answer (1)

4.5 x 10 (Hz)

(4)
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O O o o

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box & and then
mark your new answer with a cross X.

1 Figure 1 shows part of a roller coaster ride seen from the side.

roller coaster
car

Figure 1

(@) The roller coaster car rolls down towards P. The car has mass, mkg and

310

velocity, vm/s.

Which of these is the correct equation for calculating the kinetic energy of
the car?

KE = mv
KE = mv?

KE = Vamv?

O Nn w >

KE = 2mv?

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



(b) The mass of the car is 580kg.
The car gains 39000 J of gravitational potential energy as it climbs from P to Q.

(i) State the equation relating change in gravitational potential energy, mass,
gravitational field strength and change in vertical height.

(i) Calculate the height h, shown in Figure 1.

(gravitational field strength, g = T0N/kg)

(c) The car enters a pool of water at R. It slows down and stops at S.

Describe how the total energy of the system is conserved as the car travels
between Rand S.

(Total for Question 1 = 7 marks)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 311
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017



2 Astudent investigates how the resistance of a thermistor varies with temperature.
(@) The student sets up the circuit shown in Figure 2 to measure current and voltage.

He finds that it does not work.

Figure 2

Give three modifications the student should make to the circuit so that the circuit
works correctly.
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(b) The student uses the equipment shown in Figure 3 to measure the temperature
of the thermistor.

thermometer
wires to circuit
stirrer
é//
water é\
' -
T thermistor
water bath
| __— heater

Figure 3

(i) Give one reason for using the water bath.

(ii) The equipment shown in Figure 3 is for investigations in the temperature
range from 20°C to 100°C.

State one way the student could develop this experimental procedure to
investigate temperatures outside this range.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science
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(c) The student takes measurements for two other components, A and B.

The results for both these components are shown in Figure 4.

Component A

35000
30000
25000

. 20000+
resistance

/L 15000

10000

5000

0 1 ! ! \ \ | | T 1 T
0O 10 20 30 40 50 60 70 80 90 100

temperature / °C

Component B

35000
30000
25000

. 20000
resistance

/Q 15000

10000

5000

o R e e e
0 10 20 30 40 50 60 70 80 90 100

temperature / °C

Figure 4
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(i) Compare and contrast how the resistances of component A and component B
vary with temperature.

(ii) Component A is connected to a 12V supply.

Which of these is the current in component A when the temperature is 80°C?

L] A [=12x 5000

0B J= 2
5000

122
5000

O0bp /= (_13_)
5000

0 c |

(Total for Question 2 = 9 marks)
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3 Astudent uses a digital calliper to measure the length of a spring, as shown in

Figure 5.

Figure 5

The spring is bendy and difficult to measure.

The student takes the six readings shown in Figure 6.

mm

mm

mm

:“-’ :‘ ‘ mm
G o
g™
G N
)
G o
Figure 6

(a) Calculate the average length of the spring.

'
<N

1
-'
N —

L

'
<N

I
-'

'
-' “—

)
<

I
-'

'

-

average length =

'
<N

'
—' —
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(b) The student investigates the stretching of a spring with the equipment shown in

Figure 7.

The student investigates the extension

The results are shown in Figure 8.

spring

myene

weights

Figure 7

of the spring using six different weights.

weight (N) extension (mm)
0.20 4.0
0.40 8.0
0.60 12.0
0.80 16.0
1.00 20.0
1.20 24.0
Figure 8

318
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(i) Draw a graph for the readings, using the grid shown.

(3)
(ii) The student writes this conclusion:
‘The extension of the spring is directly proportional to the weight stretching
the spring.
Comment on the student’s conclusion.
(3)

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Combined Science 319
Sample Assessment Materials - Issue 2 - October © Pearson Education Limited 2017




(c) The student extends the investigation by finding information about the stretching
of wires.

The student finds the graph shown in Figure 9 for the stretching of a wire.

45 4
40 4
35

30 -
load 95 |
/N

wire breaks

15 +
10
5
0 T T T T

0 4 8 12 16

extension/ mm

Figure 9

Describe the non-linear stretching of the wire shown in Figure 9.

(Total for Question 3 = 11 marks)
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4 Wooden trucks on a toy railway have permanent magnets that hold the train
together.

The magnets are arranged so that an N-pole touches an S-pole between each truck,
as shown in Figure 10.

Figure 10

(@) TruckY is removed from the train, turned through 180° and is then replaced
between truck X and Z.

How does this affect the train?

1 A Y attracts both X and Z as before
[J B Y still attracts X but now repels Z

[ € Y still attracts Z but now repels X

[J D Y now repels both Xand Z
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(b) The structure of a truck, seen from above, is shown in Figure 11.

322

The permanent magnets cause a magnetic field both inside and outside the truck.

truck
\

N S N S

permanent
magnet

Figure 11

Which of these correctly shows the field inside the truck?

T
(Y2}

N

n L 1

]
Js

|

N
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=z
|
wn

I
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—
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(c) A student investigates the forces between the trucks in the toy railway.
She places another truck, W, next to truck X.
She pulls truck Z in the direction shown by the arrow.

The whole train travels at a constant speed as shown in Figure 12.

whole train moves with Z ——» Z pulled to
wooden track w X Y o0 right
I ]
Figure 12

The student repeats this method of adding trucks and pulling the train each time.

When there are seven trucks in total, the train comes apart between Y and Z
when tested as shown in Figure 13.

—
rest of train does not move Z pulled to

===

Figure 13

(i) Explain why the train acts in this way by considering the forces involved.
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(ii) Devise an experiment to investigate the horizontal force needed to separate
the trucks from the engine.

(iii) Explain why a larger force is needed to separate the trucks from the engine if
the force is applied at an angle to the horizontal.

(Total for Question 4 = 9 marks)
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5 Figure 14 shows an electric car connected to a battery charger.

‘W

Bl =il
-5
=
-
ok
5
O
ar

(Source: © Danil Roudenko/123RF)

Figure 14

The car has a rechargeable battery to drive its motor.

The rechargeable battery provides a potential difference of 330V and can store
up to 64 MJ.

It takes 8 hours for the battery to receive a full charge.

(a) Calculate the total charge that flows while the battery is being charged.

total charge = ...
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(b) Calculate the average charging current.

current =
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*(c) The battery charger shown in Figure 14 is connected to the 230V a.c. domestic
mains supply.

The output voltage of the charger is 335V and it provides a d.c. charging current.
Charging stops if the charging current exceeds 15A.

Explain how electrical components in the charger can be connected together to
give this type of output.

(Total for Question 5 = 12 marks)
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6 The espresso machine shown in Figure 15 is an electrical appliance.

(@) The espresso machine has an electrical heater connected to a 440V mains supply.

328

HLNIZLMMIONOG |

(Source: © tanawaty/123RF)

Figure 15

The power of the electrical heater is 3.5 kW.
() The rating of a fuse is the current above which it melts.

Which of these is the most suitable fuse for the espresso machine circuit?

1A
5A
10A

O O O O
O N w >

13A
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(ii) Before the espresso machine can be used, its heater must raise the
temperature of some cold water.

The specific heat capacity of water is 4200J/kg K.

Show that it takes the heater about 905 to raise the temperature of 1kg of
water from 18°C to 95°C.

Use an equation from the formula sheet.
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(b) The espresso machine has a steam pipe that can be used to heat milk in a jug,
as shown in Figure 16.

(Source: © Wavebreak Media Ltd/123RF)

Figure 16

Steam from the pipe enters the milk, where steam condenses to water.
The steam and hot water heat the milk.

(i) Describe, in terms of energy, how the arrangement and movement of particles
in the steam changes as the steam enters the milk, condenses and cools.
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(i) The specific heat capacity of milk is 3840J/kg K.
The specific heat capacity of water is 4200 J/kg K.
The specific latent heat of condensation of steam is 2260 kJ/kg.
The temperature of the steam is 100 °C.
The mass of steam that condenses is 25g.
The temperature of the milk rises from 5°C to 65 °C.

By considering the transfer of energy from the steam to the milk, calculate the
mass of milk that is heated by the steam and hot water.

Use equations from the formula sheet.

massof milk = ... kg
(iii) Give two reasons why the actual mass of steam needed to heat the milk from
5°Cto 65°Cis greater than 25g.

e e
e

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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Equations

(final velocity)? - (initial velocity)®> = 2 x acceleration x distance
VZ-ut=2xaxx

force = change in momentum =+ time

(mv —mu)
t

F=

energy transferred = current x potential difference x time

E=1IxVxt

force on a conductor at right angles to a magnetic field carrying a current = magnetic flux density
x current X length

F=Bx 1 x1

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Vp X Ip =V, x I

change in thermal energy = mass x specific heat capacity x change in temperature
AQ=m x c x A8

thermal energy for a change of state = mass x specific latent heat

Q=m x L

energy transferred in stretching = 0.5 X spring constant x (extension)?

E=% x k x x?
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Paper 6 P2H Mark scheme

Question Answer Mark
number
1(a) C
1)
Question Answer Mark
number
1(b)(i) change in GPE = mass x gravitational field strength x change
in vertical height
1)
Question Answer Additional guidance Mark
number
1(b)(ii) Transformation (1)
h = AE + mg accept use of g = 9.81
Substitution (1)
h =39 000 + (580 x 10)
Evaluation (1)
6.7 (m) accept 6.72
accept 6.85 (from
g =9.81) (3)
Question Answer Additional guidance Mark
number
1(c) An answer that combines the ignore references to
following points of application of friction as energy store
knowledge and understanding to
provide a logical description: acceptable stores are:
« work is done against friction (1) | ¢ KE of water
e energy is stored in another e thermal energy of
specified way (1) water _
e thermal energy of air
e (G)PE of water (2)
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Question Answer Additional guidance Mark
number
2(a) e Connect ammeter in series
(with thermistor) (1)
e Connect voltmeter in parallel
(with thermistor) (1) allow idea that meters
e Reverse (connections for) one should be swapped for
of the cells (1) two marks (equivalent to
first two points) (3)
Question Answer Additional guidance Mark
number
2(b)(i) Any one of the following reasons: accept idea that only
small part of
e the thermistor and the water thermometer would be in
are at the same temperature contact with a thermistor
(1) in air
e large volume of water gives a
steady temperature rise (1) accept difficult to control
change in temperature of
thermistor when heated
in air
(1)
Question Answer Additional guidance Mark
number
2(b)(ii) Any one of the following
developments to the procedure:
e add ice to increase lower limit
of temperature range (1)
e use liquid with hlgher bOIIIng accept named liquid with
point to increase upper limit of | higher boiling point, e.g.
temperature range (1) oil (1)
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Question Answer Additional guidance Mark
number
2(c)(i) A comparison and contrast that
must include at least one similarity
and one difference from the
following points to a maximum of
three marks:
Similarities
e resistance of both changes with
temperature (1)
e both graphs show a non-linear
relationship (1)
e data comparison, e.g. both
have the same resistance at
80°C (1)
Differences
e resistance of A decreases with
temperature but resistance of B
increases with temperature (1) | accept (smallest
» for A, (largest slope/rate of slope/rate of change) for
change) is at lower temperature | A is at higher
but for B, (largest slope/rate of | temperature but
change) is at higher (smallest slope/rate of
temperature(s) (1) change) for B is at lower
e for B, resistance is constant temperature
below 50 °C but for A
resistance is roughly constant
above 60°C (1) (3)
Question Answer Mark
number
2(c)(ii) B
1)
Question | Answer Additional guidance Mark
number
3(a) Evidence that anomalous reading accept 101.57 (+5)
excluded (1) for first mark
Evaluation (1)
average length = 20.31 (mm)
accept 20.314 (mm) (2)
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Question Answer Additional guidance Mark
number
3(b)(i) e Axes with linear scales that use
more than half of each edge of
the grid and labelled with units
from table (1)
e All points correctly plotted to + ]
half a square (1) aIIovx{ 1 mark if only one
e Single straight line passing plottmg error anc_I correct
line drawn for points
through all points and the origin plotted
(1)
3)
Question Answer Additional guidance Mark
number
3(b)(ii) A comment that makes reference
to the following points:
(using table)
e idea that equal increments of
force/weight/mass cause equal
increments of extension (1)
e correct reference to figures in
the table (1)
OR
(using graph)
e the graph line is straight (1)
e the graph line passes through
the origin (1)
AND
therefore the student’s conclusion | |ast marking point can
is correct (1) only be achieved if at
least one of the other two
marks is awarded (3)
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Question Answer Additional guidance Mark
number
3(c) An answer that combines points of
interpretation/evaluation to provide
a logical description:
accept extension is
° above 37.5 N/4 mm there are (much) greater for each
large increases of extension for | 1 N increase in load
small increases in load (1) above 37.5N
e the maximum extension of the
wire is about 16.5 mm before it
breaks (1)
e above 12 mm the wire keeps on
extending when the load is
reduced below 46 N (1) (3)
Question Answer Mark
number
4(a) D
(1)
Question Answer Mark
number
4(b) C
(1)
Question Answer Additional guidance Mark
number
4(c)(i) An explanation that combines
identification — application of
knowledge (1 mark) and
reasoning/justification -
application of understanding (1
mark):
e frictional forces as more trucks
are added (1)
Plus one from:
e hence, in order to keep
constant speed, the student
must increase the force she
applies to Z (1)
e when Y and Z separate, the
frictional forces (to the left)
are more than magnetic
attraction between Y and Z (1)
(2)
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Question Answer Mark
number
4(c)(ii) An answer that combines the following points to provide a
plan:
e use of a Newton meter used horizontally (1)
e record largest force observed (1)
e repeat readings several times under same conditions (1)
3)
Question Answer Mark
number
4(c)(iii) An explanation that combines identification — understanding (1
mark) and reasoning/justification — understanding (1 mark):
e the applied force must be resolved horizontally to
determine the force that separates the engine from the
trucks
e and since the (size of) the resolved force is always less
than the (size of) the actual force then a larger force
(applied at an angle) is needed to separate the trucks from
the engine
(2)
Question Answer Additional guidance Mark
number
5(a) Rearrangement of equation (1)
E
0=
Substitution including change of
unit (1)
64 MJ = 640000001
64000 000
O=——"-
330 allow answers that round
to 190000, e.g. 193939
Answer and unit (1)
© =190000C if the calculation is
worked throughout
without changing MJ to J,
then maximum of 2
marks unless unit
matches quantity
3)
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Question Answer Additional guidance | Mark
number
5(b) Rearrangement (1) ecf from (@)
_9
t
Conversions and substitution (1)
190 (kC) = 190000 (C)
8 hours = 8 x 3600 (s) = 28800 (s)
190000
28800
Evaluation (1) (6.5972)
= 6.6(A) if 193939 used then
accept 6.7
3)
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Question Indicative content Mark

number

*5(c) Answers will be credited according to candidate's deployment of

knowledge and understanding of the material in relation to the
qualities and skills outlined in 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.
AO1 (6 marks)
e the sequence of events is voltage change, conversion to
direct current, followed by current limiting
e the battery is the load in the secondary circuit not a store of
energy for the primary circuit
o a transformer is needed to increase (or step up) the voltage
o so a diode is needed to change a.c. to d.c.
e the charging current can be limited to 15 A using a fuse (or
circuit breaker)
e a circuit breaker may be preferable to a fuse, since a fuse
would need to be replaced after use
e the transformer primary coil is connected between the live
and neutral in the primary circuit
e the diode is connected in the secondary circuit of the
transformer
e the battery(which is to be charged), diode, fuse and
secondary coil should be connected in series in the
secondary circuit
accept any of these points made using circuit diagrams with
standard circuit symbols or labels (6)
Level Mark | Descriptor
0 No awardable content.

Level 1 1-2 e Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

) Presents an explanation with some structure and coherence.
(AO1)

Level 2 3-4 e Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding of
scientific ideas is not fully detailed and/or developed. (AO1)

e Presents an explanation that has a structure which is mostly
clear, coherent and logical. (AO1)

Level 3 5-6 e Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

) Presents an explanation that has a well-developed structure
which is clear, coherent and logical. (AO1)
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Question | Answer Mark
number
6(a)(i) |C
1)
Question | Answer Additional guidance Mark
number
6(a)(ii) Equating the same variable in
both equations (1)
AD=mxcxXxN)=PXt
allow Ad seen as 95 — 18
Rearrangement (1)
B (mxché?)
P
Substitution and evaluation (1)
_ (1x4200%77)
3500
=92sg 92.4
evaluation must be seen to at
least 2 s.f. at some point in
the working (3)
Question | Answer Additional guidance Mark
number
6(b)(i) An answer that combines the allow as water cools, the
following points of distance between the particles
understanding to provide a decreases which increases the
logical description: intermolecular forces
e when steam condenses, its
molecules move closer
together, so the internal
energy decreases (1)
e when the water from the
condensed steam cools, its
molecules move more
slowly, therefore storing
less kinetic energy (1)
(2)
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Question | Answer Additional Mark
number guidance
6(b)(ii) equating the variables in the three allow in words or
equations/principle of conservation of with suitable
energy (1) alternative
(mw X L) + (my X ¢y X D6y) = (mm X cm X subscripts
AOw)
rearrangement (1)
temperature
— (20 X 1) + 1 % 0 X A6y, changes and /w must
(Cm % A0 be correct
substitution of correctly calculated
quantities (1)
[ 2 szzéoooo + [ 25 Jx4200><35 " i £3
| L1000 1000 a ovIZ n;axmum o
B 3840 x 60 marks for
calculations that
omit the energy
from cooling of
evaluation (1) ' t N9
0.26 (kg) water
(4)
Question | Answer Mark
number
6(b)(iii) | Any two of the following reasons:
e more steam must condense and transfer the energy that is
dissipated to the jug during the process (1)
e more steam must condense and transfer the energy that is
dissipated to the surroundings during the process (1)
e more steam must condense and transfer the energy needed
to cause the milk to froth (1)
e more steam must condense to replace any steam that might
leave the milk without condensing (1)
(2)
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