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Introduction

The Pearson Edexcel GCSE (9-1) Paper 1 Combined Science (Higher tier) paper is the first of
six papers taken as part of the GCSE (9-1) Combined Science qualification. This is the fifth
assessment of the GCSE (9-1) but the first time it had been examined in the summer since
2019. The autumn sittings in 2020 and 2021 had much lower entries. To compensate for lost
learning as a result of the covid pandemic and in line with the other awarding organisations,
candidates had access to an advanced information document for this paper which detailed
some of the content that would be included in the exam and some that was not included. It
also identified key core practicals. It was only the specification points that were given and not
the questions.

The Combined Science specification and the qualification follow a linear assessment model
whereby candidates must complete the six papers in the same single year of certification. For
the Biology section: Paper 1: Biology (Higher tier) is awarded a total of 60 marks and it is
assessed by a variety of question types, including multiple-choice questions, short-answer
questions, calculations, and extended open response questions. Candidates should answer
all questions in a time period of 1 hour and 10 minutes. The extended open response
qguestions are identified by an asterisk (*) in the question paper to indicate that marks are
also awarded for the ability to structure a response logically. There are two in this paper. In
addition, the GCSE (9-1) Combined Science qualification assesses practical knowledge and
maths skills; the requirements of which are given in the specification. Furthermore, there are
6 mandatory Biology core practicals that candidates must complete prior to the examination,
as aspects of working scientifically are also assessed in questions throughout the paper.

Paper 1: Combined Science: Biology (Higher tier) contains questions assessing the content
from Topics 1 to 5, as identified in the specification. In this examination series, candidates
were required to respond to questions that tested their knowledge and understanding of
DNA structure and extraction, STIs transmission and prevention, the evolution of antibiotic
resistance and the development of new drugs, mitosis and cancer, and genetic engineering
and stem cells. Questions designed to assess practical work included writing a plan to test
the effectiveness of antiseptics which included the identification of variables and controls, as
well as the preparation of a microscope slide to view cells going through mitosis and the
action of the enzyme lipase on fat which included some theoretical application of enzyme
function. The maths skills assessment in this paper related to questions requiring
calculations of infection numbers per 1000 of a population and mitotic index where the
equation was given in the questions.
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Question 1 (a)

This question was answered to a high level by most candidates who gave weak hydrogen
bonds as the mechanism for bonding base pairs together. Many also gave the pairings of A-T
and C-G and the idea that there were complementary base pairs. Some detailed responses
gave the number of bonds between the base pairs which exceed the demand of the
specification.

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

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

1 (a) DNA molecules contain base pairs.

Describe how the base pairs are bonded together in a DNA molecule,
(2)

e vone  oos aac  ponded  fogeRae  gad.  week

™ .
\( { ResultsPlus
/'--.. Examiner Comments

Note this is about how the pairs bond not about the structure of a DNA
molecule. This candidate scores 2 marks for weak hydrogen bonds.
There are no marks for the term double helix.
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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 [&. If you change your mind about an
answer, put a line through the box #& and then mark your new answer with a cross &.

1 (a) DNA molecules contain base pairs.

Describe how the base pairs are bonded together in a DNA molecule.
(2)

\eude N bowe

\PO*&% df— &0 03\9 DoUle Mﬂ‘k “
e

%ooés O qomme of\el
Méf@w S0dS... . Onod. Ac‘m \ne. . ’“«‘jmw’l

R { f'.--..--.n_ .-"hf"\l'\.-.'l =

f

ig ResultsPlus
Examiner Comments

We can ignore the comment about double helix. The candidate has
scored 1 mark for guanine bonding with cytosine or adenine with
thymine. They have also said hydrogen bonds for the second mark.
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Question 1 (b)(i)

Most candidates gave the correct sequence for the complementary strand for the DNA
molecule. Incorrect responses included those who gave the transcribed mRNA sequence and
those who repeated the DNA sequence. Candidates must take care when forming letters that
a Cand a G can be distinguished.

Question 1 (c)(i)

This question was more challenging with many candidates recognising that protease digests
proteins but linked this to the idea that it allowed the DNA to be extracted which forms part
of the introduction to the question. Where the explanation was linked it was most frequently
to the idea of breaking down the membrane of the cell or the nucleus. Responses were
credited where they clearly referred to breaking down the proteins associated with the DNA
as well as breaking down enzymes that could degrade the DNA. Knowledge of histones is not
required at this stage.

(¢) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.
The enzyme protease was then added to this mixture.

(i) Explain why the enzyme protease was added to the mixture.
{2)

AnNyma.prote0se . DA KS. don . b el
mamnane ., 0. - that  ONA L Anen

ceteeRE.

™
.\' o

Y / ResultsPlus
/--.E Examiner Comments

Although this candidate has not linked protease to the breaking down
of protein, they have linked it to breaking down the cell membrane so
1 mark can be awarded.

T4\ ResultsPlus
<\

Examiner Tip
When answering questions on enzyme action be sure to match the
correct enzyme with the correct substance that is broken down and
what it is broken down into eg protease breaks down proteins into
amino acids.
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(c) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.

The enzyme protease was then added to this mixture.

(i) Explain why the enzyme protease was added to the mixture.

bewng thanged o wadd up - T stuctend . wed
ool upthe oxtvackin g 4h2 ONA.

N

ig ResultsPlus
Examiner Comments

This candidate has not identified protease breaking down proteins or
that these are in the cell membrane etc. They do not mention
destroying enzymes so no mark can be awarded.

A
& =

/\Vj ResultsPlus

| Examiner Tip

It is important to make sure you are being specific when answering
questions about enzymes.
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(c) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.
The enzyme protease was then added to this mixture.

(i) Explain why the enzyme protease was added to the mixture.
(2)

...... -]hﬁfﬁmyme(f;m{eammsaﬂﬂﬂd%hmkﬂamﬂany&%e
........ potetas.__yithn_the DA b suh, e wil Jeve e WA
05 hewindiidwal  chands instead.

N\

iﬁ ResultsPlus
Examiner Comments

We can award this candidate 1 mark for recognising that protease
breaks down proteins. In the DNA is incorrect but we do not negatively
mark against the first marking point.
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Question 1 (c)(ii)

The majority of candidates knew that ice cold ethanol is used to precipitate the DNA or to
make it visible. To extract the DNA was not credited as it was given in the question. Other
incorrect ideas that were seen included the idea of cooling the mixture or denaturing
enzymes which are not why the ethanol is added to the filtrate.

(i) The mixture was then heated and filtered.

Finally, the student poured the filtrate into a test tube and ice cold ethanol
was poured down the side of the test tube into the filtrate.

State why ice cold ethanol was poured into the filtrate.
(1)

.......................................... 10 meke. Yoo Dnaoussible

\( / ResultsPlus

Examiner Comments

This is worth 1 mark as shown in the additional guidance under accept
and is why we add ethanol so the DNA can be seen to be extracted.
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Question 2 (a)(i)

There were several issues with this question in that many candidates did not know the
meaning of the term median and calculated either the mode or mean and therefore came up
with the incorrect answer. The answer should have been gonorrhoea. The median is
calculated by putting the values in order and taking the middle value.

GCSE Combined Science 1SCO 1BH 10



Question 2 (a)(ii)

Errors were made on this calculation when candidates did not know the value of a million.
This meant that they could not determine that 66 000 should be multiplied by 3.7. One mark
was awarded for the answer being given to the incorrect order of magnitude to acknowledge
that only one error had been made in the calculation. Alternative methods to obtain the
answer were credited and full marks were awarded for correct answers without working.

\J oS
(ii) The population of the UK in 2017 was 66 million people.

Calculate the total number of people diagnosed with chlamydia in the UK
‘-______--""-.‘r

in 2017. 55
Pe{w;ioxge, ., g aee 27 goq @
\CRY QQW\% o0

- ¢-3
66 OyouaR x 0.3 = LHHoode
WL?JQQQJ people

\/ / ResultsPlus

Examiner Comments
This candidate has done the correct calculation but has incorrectly

divided so they have the incorrect order of magnitude. 1 mark can be
awarded for the correct calculation to the wrong order of magnitude

4 ResultsPlus
\

Examiner Tip
Always check orders of magnitude in calculations to avoid errors.
Remember million has 6 zeros.
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(ii) The population of the UK in 2017 was 66 million people. = W\*

Calculate the total number of people diagnosed with chlamydia in the UK
in2017. ' -

. dees

€6, 0ea,000 ~lae0 2 66 geo

—

6000 X3.7 22kl 200

(2

lw‘flgg people

a\___

ig ResultsPlus
Examiner Comments

Correct calculation using the first method highlighted in the mark
scheme for 2 marks.
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Question 2 (a)(iii)

This question was answered well by most candidates who recognised that communicable
diseases can be passed from person to person. Candidates were also credited when they
applied the term to chlamydia and stated that it could be passed on through body fluids or
by sexual contact. Some candidates recognised that communicable diseases are caused by
pathogens. Responses that just stated that communicable diseases could be passed on
without further clarification were not credited.

(iii) State why chlamydia can be described as a communicable disease.
(1)

bﬁcuwar\rLun\gega;md@n{fwm
.............................. Dﬂﬁp&(ﬁ@h%@&na%her

™
\-\.

N / ResultsPlus
/--.‘: Examiner Comments

Passed from one person to another is acceptable for 1 mark.
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Question 2 (a)(iv)

Most candidates understood that transmission of chlamydia can be prevented by using a
condom or abstaining from sex. Using barrier methods of contraception was credited but the
idea of protection alone was insufficient for the mark. Some candidates scored the mark for
giving details on screening and treating people who are infected, which will prevent
transmission.

(iv) Give one way the transmission of chlamydia can be prevented.
(1)

g QOSERNY

N,
\( 2{ ResultsPlus

/'--.. Examiner Comments

We can accept the spelling for abstinence for 1 mark.

(iv) Give one way the transmission of chlamydia can be prevented.
(1)

,,,,,,,,,,,,,,,,,,,,,,,, \o/ Mrﬁg&@ﬁg}om

N 2{ ResultsPlus
/'--. Examiner Comments

Wearing a condom is enough for 1 mark.
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Question 2 (a)(v)

This question requires candidates to recall that chlamydia is caused by bacteria and that
antibiotics inhibit cell processes in bacteria, they were also credited for antibiotics killing
bacteria. Where candidates scored one mark this was often because they repeated the stem
of the questions, stating that chlamydia was caused by a bacteria, so it could be treated with
antibiotics which lacks the linked explanation.

(v) Explain why chlamydia can be treated with antibiotics.

(2)
SN to v e cowv— VO PR X v Srud
Y= LN A NN e
AN 7
\( ( ResultsPlus
/---. Examiner Comments
Chlamydia is not a virus but it is both a bacterium as well as a disease.
In this case 0 marks can be awarded as the answer is incorrect.
(v) Explain why chlamydia can be treated with antibiotics.
(2)

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This can be awarded both marks, chlamydia is a bacteria for 1 mark
and antibiotics destroy the bacterial cells for 1 mark. Note we ignore
the reference to toxins.
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Question 2 (b)

Most candidates had a good idea of the effect of HIV on the immune system or that it
destroys white blood cells, combining these two points in a linked explanation enabled both
marks to be awarded. Some candidates stated that you can catch AIDS suggesting that the
link between HIV infection and the development of AIDS is not fully understood.

(b) HIV is another sexually transmitted infection.

Explain how HIV can lead to the onset of AIDS.

LMLy allates  whe bloody  cells  da He

o wlenrd  mmng socten. bucdlrs (wmne  soc kem can | odlges

JAS /
y ( ResultsPlus
/--. Examiner Comments
Both marks can be awarded for the effect on both white blood cells
and on the immune system. Please note the idea of attacking the

immune system was not accepted.

e LR LA Hlfrfgfﬂl wr LN L) v'l’ﬂ vunr wCrrrvy T riw
(b} HIV is another sexually transmitted infection. vothegen.
Explain how HIV can lead to the onset of AIDS.
(2)
AN o h L B DUOOCR S ONLLLLLLED D, MEL e SEBLC .
..... ALIELOY St DO L0 0OUE . LI SRS L

LEAL 1 AL £ LI B ke EECTIROREE A

(MMRUNL. aoNteR0. 81 (t.  Me@nd... hyum.ans... erc.. mect. ...

1 Fi e n i 0/ AIDr getperdficrer th
Jercepkipg fe fection) (Total for Question 2 = 9 marks) 1]
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N
y 1{ ResultsPlus
/'--. Examiner Comments

This is awarded 1 mark for the effect of AIDS on the immune system.
They have made no mention of the effect on white blood cells so only
1 mark awarded.
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Question 3 (a)(i)

A linked explanation of how Klebsiella bacteria develop resistance to antibiotics was required
for this item. Marks were awarded for evolution or natural selection, which relies on
mutation or variation in the population. This leads to some bacteria surviving treatment with
antibiotics allowing them to reproduce with offspring inheriting the resistance trait. Some
candidates gave the idea that bacteria could become immune to antibiotics which is not
creditworthy or that the human body can become immune. The idea that bacteria are strong
or weak was not credited, responses needed to refer to bacteria that are resistant to
antibiotics.

3 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

() Explain how Klebsiella pneumoniae bacteria developed resistance
to antibiotics.
(4)

 Utbgiolla Www ae bolkio. . alaualwiolrﬂdtslfnfe ..................... L m_m ..... Seke b

remmnca _____ o dobizrs T b (or 20 o lagsr s
........ afh«ﬁ\mmly\okml\wvm

N,

ﬁ/ { ResultsPlus
/--. Examiner Comments

4 marks awarded. Natural selection for 1 mark. The surviving bacteria
from the antibiotic is equivalent to the resistant bacteria for 1 mark.
Passes the alleles for resistance onto the offspring is also a mark, this
could also be given for the accept bacteria have the allele for
resistance.
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(T ResultsPlus

\ Examiner Tip

Note it is not the quantity of writing that is important for the marks but
the quality of the answer.

3 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

(i) Explain how Klebsiella pneumoniae bacteria developed resistance

|

| to antibiotics.
| (4)
|

“people..wine..nod ..k oy . ook nove... Puatsined....

=T a1 T-\ o N o S

N

‘i&j ResultsPlus
Examiner Comments

2 marks awarded. Bacteria mutated for 1 mark. The course of
antibiotics not finished so bacteria weren't killed off for 1 mark.
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3 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

(i) Explain how Klebsiella pneumoniae bacteria developed resistance

to antibiotics.
(4)

Ntﬂuu{$6€€¢fr¢ﬂ,1t‘*$mms .......... Tt ﬁm‘mf ........ é {“4“5

......... 1-1Auzt-u‘rﬂ-lmfrﬂ..&'md’fe,ége!mfﬂmm(mﬂc1!:
........ l:?c,{eua\wc:.%sd 4 mdgm'r-!jﬁﬂémmm

...... Lﬂuf—dusfl?emww&mu{w;[/émjw:fﬁﬁ@mq
%swf/ma(fm@f‘ﬁ%émmm .......... (OACUAC e
ol iTC e (VBN A waibicte . As o e ot dpe .
o betesen it be J{mﬁc({z &Newéadszmms
M#/*pjm((mz(] ............ égm ............ refiSher . Tt

ﬂ ResultsPlus
Examiner Comments

1 mark awarded for Natural selection. The candidate has not given
enough detail for any of the other marks.

Question 3 (a)(ii)

This question asked about how the use of antibiotics contributed to the development of
resistance in bacteria. The mark was awarded for the idea of over-use, not finishing a course,
or incorrect use for non-bacterial illness. Examples such as those used in agriculture were
also credited. Some incorrect responses described the mechanism of evolution rather than
answering how the use of antibiotics made a contribution.
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Question 3 (b)

Many candidates gained at least two marks on this item with many getting full marks.
Responses that used the terms pre-clinical and/or clinical testing were more likely to give the
details of testing on cells, animals, and humans and gain all three marks. Some detailed
responses referred to double-blind trials or described the use of a placebo. Blind trials were
not credited but the single blind was sufficient.

(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the
discovery of a new antibiotic.

(3)
Ft@%thLmnlb@’cﬂc-Wh\"\LL’C@ an

P\m“c,am:gL—Lﬂq_ko&sme—&im&
.....S.M.s,s:.ae,..ﬁ%ﬁwl, .......... [ N T G G o ooV S Yo - T ——

...... M\Mk\g/%r’-@(ww '«th‘i‘srcﬁk\h‘s‘%
Seceesofn, Haa il o tosedd be Selees ad L

Of\Lm\hL "\MMMS-IMLGLJQM'NLEQ"C?-V?_«\%
Ll*h‘k\‘ﬁgt .....................................................................................................................................................................................................

N &{ ResultsPlus
/'--. Examiner Comments

This candidate is awarded 2 marks. Testing on cells/animals for 1 mark,
we can ignore the reference to the type of cells. Testing on healthy
volunteers. No marks for blind test, must be single blind or double
blind or an explanation of double or single blind testing.
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(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the
discovery of a new antibiotic.

(3)

......... %mmm&ﬂwmmmm%@mmm

N\

ﬂ ResultsPlus
Examiner Comments

This candidate is awarded 3 marks. Testing on cells 1 mark. We can
award 1 mark as the double blind trial is testing on humans. A
description of a double-blind trial is also 1 mark.
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Question 4 (a)

This question introduced a practical which required the application of knowledge as it was
not the core practical. Candidates who did not read the introductory information carefully for
questions like this one will score lower. Responses to this question either gave the reason
that the milk B drop rose to the surface was due to the fat content or related to the idea of
being less dense than water. Some incorrect answers referred to it being lighter.

4 A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 3.

The drop of oil rose to the surface of the water.

(Source: © Nana_studio/Shutterstock)

Figure 3

(a) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface,

Give one reason for the drop of milk B rising to the surface.
(1)

CHipioh)
lmeTmmsmfh'tzhmnhB

e N\

AN

<&< ResultsPlus
Examiner Comments

This candidate is awarded 1 mark for the idea that milk B had a higher
fat content.

" J
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4 A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 3.

The drop of oil rose to the surface of the water.

(Source: © Nana_studio/Shutterstock)

Figure 3

(@) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface.

Give one reason for the drop of milk B rising to the surface. :
(1)

%&UL[EBMWﬁlMR,MVLn[MdeﬁfMﬁfer;}&
SR WO ey Ty

. .'\ B
ﬂ ResultsPlus
Examiner Comments

Milk B has more oil in it is equivalent for the mark.
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Question 4 (b)(i)

Lipase digests fats into fatty acid and glycerol which will reduce the pH of a mixture or make
it more acidic. This is what was required to explain the change from pH 7 to pH 5. Most
candidates obtained the mark for recognising that the pH has reduced or become more
acidic with many also recognising that fat is the substrate for lipase. Some candidates
suggested that the product of fat digestion was amino acids or lactic acid.

(b) 5¢cm? of milk B and 1cm? of lipase were added to a different test tube.
The pH of this mixture was pH 7.
This test tube was placed in a water bath for 10 minutes.
The pH of the mixture changed from pH 7 to pH 5.
(i) Explain what caused this change in pH.

(3)
CTle lempeamteee—abdda. \eyeo botl
.......... LrnvakkbthqAEmftca\.wm\t:@tL\Q-S\ML

L'tmx?ﬂ_m\hb—\rc.ﬁ&v-t_\:@b‘«k =

........... v f't\hawml:i'\{x“ﬂ:vmlﬂhfﬁ, FQS%\;TE\Q.PH
buﬂgrm\%cauwma}mﬂa&mﬁ\plﬂ

~ &{ ResultsPlus
/--._ Examiner Comments

This was a common response where the candidate was unable to link
the lower fat content to fewer fatty acids being produced.

¥\ ResultsPlus

\ Examiner Tip

Always read the question carefully before attempting to answer. The
question just mentioned a water bath not that the temperature was

optimum, too low or too high.
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(b) 5cm? of milk B and 1cm?® of lipase were added to a different test tube.
The pH of this mixture was pH 7.
This test tube was placed in a water bath for 10 minutes.
The pH of the mixture changed from pH 7 to pH 5.
(i) Explain what caused this change in pH.

_AS mee 1S aloX. of. anuc il B,
lhe mixue h

f

ﬂ ResultsPlus
Examiner Comments

Although this candidate has stated that the pH has changed from pH 7
to pH 5, we are ignoring this as it is just a rewording of the question.

.-'f‘\

\) \ ResultsPlus

Examiner Tip

Rewording the question will not gain any marks.
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(b) 5cm?® of milk B and 1cm? of lipase were added to a different test tube.
The pH of this mixture was pH 7.
This test tube was placed in a water bath for 10 minutes.
The pH of the mixture changed from pH 7 to pH 5.
(i) Explain what caused this change in pH.

...................... Ad. [opene. .. mextl hve. brolken  dau.
O Spb o LK by Clao: r/ls) .

(3)

_ ResultsPlus

Examiner Comments

1 mark awarded for lipase breaking down the fat in the milk.
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Question 4 (b)(ii)

Candidates needed to recall that milk B did not rise in water indicating that it did not contain
fat, or contained less. Therefore, the pH did not change as fatty acids were not produced.
Some candidates recognised that there was no substrate for the lipase or that there was no
fat and those with a good knowledge of enzymes recognised that a lack of fatty acid
production meant the pH didn’t change. Some candidates incorrectly linked this to the
previous question suggesting that the enzyme had already reacted.

(i) This procedure was repeated with milk A.
There was no change in the pH of this mixture after 10 minutes.

Explain why there was no change in the pH of the mixture containing milk A.
(2)

\\‘PO\Q)Q B

\/ / ResultsPlus

< Examiner Comments

No marks awarded, we must have no substrate for the third marking
point and fewer fatty acids produced is needed for the second marking
point.
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(ii) This procedure was repeated with milk A.
There was no change in the pH of this mixture after 10 minutes.

Explain why there was no change in the pH of the mixture containing milk A.
(2)

Y- uﬁdj (ol Nﬁulj

Becanrre.. upaso. WLUMA oreak.

% ResultsPlus
Examiner Comments

1 mark awarded for milk A does not contain oil/lipids.
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Question 4 (b)(iii)

This question was generally answered well with most candidates recognising that the enzyme
has been denatured so the active site had changed shape which allowed them to obtain at
least 2 marks. Some candidates extended this to include the idea that the substrate could
not bind or that fatty acids were not produced. Some candidates gave incorrect responses
suggesting that the cooling had reduced the temperature below the optimum and so the
enzyme would not react.

(iil) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.

Describe why the pH did not change in this mixture.
(3)

The iiPase  deint  (eact  and. . as. a.. (ESwit.. At
_break anythidg dowdl. Tt owdnk. feact. because. It...
had... denatwest  So. . Wasik. compimedtacy 1o,

ﬂResu[ts?lltS

Examiner Comments
The enzyme didn't react because it was denatured is the second

marking point. A mark can also be awarded for the statement it wasn't
complementary to the fat. 2 marks awarded in total.
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(ili) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.

Describe why the pH did not change in this mixture,

f

ﬂ ResultsPlus
Examiner Comments

1 mark can be awarded for temperature going above the optimum.

The active site begins to denature is both the second and third
marking point. A mark could also be awarded for the substrate can no
longer fit in the enzyme. A full 3 marks awarded.
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(iii) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.
Describe why the pH did not change in this mixture.

(3)

N\

ig ResultsPlus
Examiner Comments

This candidate cannot be awarded the first marking point as the
temperature needs to be above the optimum not merely at the
optimum. We can give the mark for active site denatured meaning the
active site changes shape but they have not said denaturing the
enzyme active site.

1 mark in total awarded.
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Question 5 (a)

This 4 mark question combined practical skills knowledge with subject knowledge on mitosis.
Most candidates gave the practical details on how to prepare a microscope slide but few
applied the question to knowledge on mitosis, that the meristem or the tip of the root was
needed. Most candidates recognised the need for a stain and a coverslip. Many stated that it
needed to be a thin slice. Many candidates gave details on using the microscope, which was
not credited as it doesn’t answer the question.

5 (a) A student was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant.
(4)

LN YV T, SO UG M. SO O

AN Qa0 . ARk Maz.. 22X QCAMNY.. SO LOOM. M.
mmongmn:m:R\w.mkmgmgm
AR Crchae.. AN MeeaniSscaxsan... DN, fe2alddon. ......
x&%ﬁdﬁ%\%&d&fﬁﬁmmuﬁpﬁgmmﬁ%ﬂb

K{ &{ ResultsPlus
/'--.. Examiner Comments

Unfortunately this candidate has not specified a thin slice or cells or

crushing the root so this mark cannot be awarded. They have then

described the use of a microscope rather than the preparation of the
cells; this is not creditworthy.
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Examiner Tip

Look to the number of marks awarded for the question, in this case 4
marks. Therefore 4 marks about the preparation of the slide needed to
be given.

5 (a) A student was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant.

R

ﬂ ResultsPlus
Examiner Comments

Taking a sample from the end of the root is worthy of a mark. Use only

a thin sample is also worthy of the third marking point. 2 marks
awarded.
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5 (a) Astudent was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant.

(4)

pﬁmm ........ bha...miclosScofRe... ook 2. ...
o lessiibl Che_ g piece , 0. gJou get... P S,
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tha. root. iSnt... ﬁ!u@lwls‘nm?fﬁﬂqwdlhm
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ﬂﬂesuﬂsﬂm
Examiner Comments

Place iodine on the slide is acceptable for a named stain. Place another
glass slide over the top is a description of a cover slip so 2 marks can
be awarded.
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Question 5 (b)

Marks were awarded for two cells being produced, that were genetically identical and diploid.
Some candidates have details of 23 pairs of chromosomes or 46 chromosomes which was
credited although the question is not specifically about human cells. Some candidates
confused diploid and haploid and some just gave the idea that the cells were identical
without reference to the genetic material which was insufficient. Comparisons with meiosis
were also seen which was a question on a previous paper and not required here.

(b) Describe what is produced when a single cell divides by mitosis.
(3)

1%&1{,%&mjnru%,unmjh&hexmfwraamm

........ WA N RS N Wl CRAA S e

N &{ ResultsPlus
/'--.. Examiner Comments

Only 1 mark awarded for 2 daughter cells. To award the second
marking point the candidate must state genetically identical or a
description of this, not merely identical. Haploid is incorrect.

(b) Describe what is produced when a single cell divides by mitosis. :
L (3)

/bf}DJuncMMﬂf idbione.. Wln o Gl digits. g M0ss. T gnthsic.......

N { ResultsPlus
/'--.. Examiner Comments

2 daughter cells, 1 mark. Genetically identical, 1 mark. Diploid cells, 1
mark. All three marks awarded.

GCSE Combined Science 1SC0O 1BH 36



Question 5 (c)

The equation for calculating mitotic index was provided but candidates needed to recognise
that interphase is not part of mitosis. The first mark was for totaling the stages of mitosis, the
second was for the calculation and then the final mark was for the answer being given to
three significant figures. An error carried forward was applied when the number of cells was
incorrectly calculated, allowing the maths skills marks to be obtained. The most frequent
errors seen were the selection of one or two phases of mitosis but not all four or using

interphase.

(c) The student observed 89 cells on the microscope slide.

Figure 4 shows the number of cells at each stage of the cell cycle.

Interphase 44
Prophase 12
Metaphase 6
Anaphase 18
Telophase 9

OO0 Bos e
Figure 4 ﬁm }’L_Egjn-';; é"-:a:

Use this equation to calculate the mitotic index for this slide.

mitoticTndiax:= number of cells in mitosis %100
total number of cells
Give your answer to three significant figures.
[ 3)
e
)
S0, 52 So%05 }
\45 O” 2 U 5 : \—Ls
\1 x\e2
267
366
435 s
S .
¢ L) Mitotic index 505«:5‘
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N / ResultsPlus
/'--t Examiner Comments

This candidate has correctly selected 45 cells for 1 mark. They have not
correctly calculated the answer for the equation unfortunately. They
have not calculated to 3 significant figures effectively so only 1 mark
can be awarded.

- .'::"' . ResultsPlus
\

Examiner Tip
For maths questions always check your calculation twice and then

check the question to see if there are any further requests, such as the
number of significant figures.
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(c) The student observed 89 cells on the microscope slide.

Figure 4 shows the number of cells at each stage of the cell cycle.

Interphase 44

Prophase 12

Metaphase 6

Anaphase 18

Telophase 9
Figure 4

Use this equation to calculate the mitotic index for this slide.

mitotic index = number of cells in mitosis _ .
total number of cells

Give your answer to three significant figures.

/:-?'——- X100 = lfi"f
i s 3
Fradu.w.a
TWo
cLG-WaM‘
M

(3)

Mitotic index ... 2 «.2 4

NS

ﬂ ResultsPlus
Examiner Comments

This candidate has incorrectly selected 2 cells so the first marking point
cannot be awarded. They have correctly applied the equation using
their figure so can be awarded the calculation mark. They have not
correctly rounded the answer so this mark cannot be awarded. 1 mark
awarded.
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Question 5 (d)

Cancer causes cells to divide uncontrollably and most candidates obtained this mark by
stating this or giving the idea of rapid cell division. References to mutation or tumour were
ignored as they do not answer the question.

(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division.
(1)

( N\
L
-

N &{ ResultsPlus
/'--. Examiner Comments

It becomes uncontrollable is enough as the question asks about cell
division in cancer. 1 mark awarded.

\. J

(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division.
(1)

......... concer.. Increases. bae...cove...of. . .cell . diwinon. oo

N ‘{ ResultsPlus
/'--. Examiner Comments

Increases the rate of cell division is also in the additional guidance
under accept for 1 mark.
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Question 6 (a)(i)

This question required careful reading of the introductory information as well as the
question. The pig is engineered not to produce pig's kidneys as they cannot be used in
humans, would be rejected or ideas around them interfering with the growth of the human
kidneys. It was not so they could grow human kidneys which is achieved by implanting stem
cells.

6 There is a shortage of kidneys for organ transplants,

Scientists are investigating how to grow kidneys using genetically modified
pig embryos.

Figure 5 shows this process.

1. Human stem cells
taken from the patient
needing a transplant

R

4, Kidneys taken from
the pig are implanted
into the human

3. Pig grows the 2. Human cells injected into the

human kidneys early stages of the developing
rather than pig embryo, This pig embryo is
pig kidneys genetically engineered so it does
not grow pig kidneys.
Figure 5

(a) (i) State why the embryo of the pig must be engineered so it does not grow pig
kidneys.

(1

M‘“%”mﬂy‘é‘?/m%h“{m‘ﬁ.ﬁfhﬁ_m{fﬁﬁ‘ﬂ,

N

ﬂ ResultsPlus
Examiner Comments

This response is insufficient for the mark. Please note 'it grows human
kidneys' is shown on the diagram so is not worthy of a mark.
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6 There is a shortage of kidneys for organ transplants.

Scientists are investigating how to grow kidneys using genetically modified
pig embryos.

Figure 5 shows this process.
1. Human stem cells

taken from the patient
needing a transplant

K
4, Kidneys taken from
the pig are implanted
into the human 4)
3. Pig grows the 2. Human cells injected into the
human kidneys early stages of the developing
rather than pig embryo. This pig embryo is
pig kidneys 11 genetically engineered so it does

not grow pig kidneys.

Figure 5

(a) (i) State why the embryo of the pig must be engineered so it does not grow pig
kidneys.

(1)

N\

ig ResultsPlus
Examiner Comments

This is equivalent to the additional guidance pig kidneys cannot be
used in humans so can be awarded 1 mark.
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Question 6 (a)(ii)

Human stem cells were used because stem cells are undifferentiated cells and can become
specialised so they would be able to form human kidney cells or human kidneys and that, if
transplanted, there is less chance of rejection. Most candidates answered this question well,
applying the knowledge they had learned to a specific context.

™~

(i) Explain why human stem cells are used for this process.

(2)
X&um&m...@mn Cona Oreuafd.. ) CAVED B SROC
ﬂdapb&b(.e ond_Conke y2ed b Ly cau\z,b:; er\g‘
1ok Okher . Cf%&m%um L. \c“dnz&a—
N
N ResultsPlus
/'--. Examiner Comments
Adaptable is not sufficient for the mark. Stem cells are not genetically
engineered to produce organs so no marks can be awarded. Here we
were looking for the idea of them differentiating into human kidney
cells.
S LY o VT it
(i) Explain why human stem cells are used for this process. S,
(2)

\’\wcmf:kw\m\sqmwd\mxeﬂc\m&
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3/ &{ ResultsPlus
/--._ Examiner Comments

Human cells are undifferentiated is fine for the first marking point but
become a specific cell is not enough for the second marking point, it
must be kidney, kidney cells or kidney tissue for this mark. 1 mark
awarded.
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Question 6 (b)(i)

Extracting information from graphs and data tables is a key scientific skill. Candidates need to
ensure they provide an answer that fits with the command word, in this case, '‘compare’.
There are several comparisons that can be made between the number of donors available
and the number of transplants needed. The number of donors only increases by a small
amount. The number of transplants needed increases rapidly until a peak in 2014/2015 and
then decreases. Candidates were told to use information from the graph and a mark was
available for comparative data. To get this mark they had to compare data at the same point
between the number of donors available and the number of organ transplants.
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(b) Figure 6 shows the number of organ transplants needed and the number of
donors available in the USA from 1991 to 2018.

150000
| number of organ transplants needed
100000
Number
of people
50000
! v++ | number of donors available
11T ]

T T A
1990 2000 2010 2020
Year

Figure 6

() Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.
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/---t Examiner Comments

This candidate can be awarded the accept mark for the third marking
point for 'there are more transplants needed than organs are
available'. The second marking point can be awarded as they talk
about the highest amount of transplants in 2014 which is the same as
the peak. A final mark can be awarded for the comparative data. They
are comparing data for the two peaks, this is unusual but nevertheless
an appropriate comparison. 3 marks awarded.

T4\ ResultsPlus
o\

Examiner Tip
When answering questions about comparative data always include
quoted numbers or calculated comparisons in your answer.
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(b) Figure 6 shows the number of organ transplants needed and the number of
donors available in the USA from 1991 to 2018,

150000
| number of organ transplants needed
100000
Number
of people
50000
: f 5 ues "1 number of donors available
NN | T A
0 | |HN RS L] ?I

1990 2000 2010 2020

Year

Figure 6

(i) Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.
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This candidate gave a comparison for both donors and transplants in
the first 4 lines for 1 mark. Peaks at 2014 is in the accept for the
second marking point. There is comparative data for both donors and
transplants so the last marking point can be awarded for 3 marks in
total.
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if(b) Figure 6 shows the number of organ transplants needed and the number of
- donors available in the USA from 1991 to 2018.

150000

| number of organ transplants needed

| number of donors available

|
IIIIIIIIII

190 2000 2010 " 2020

Figure 6

() Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.

(3)
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The last marking point can be awarded in the first line for comparative
data over time. The second marking point can be awarded for 'the
number of people decreased' as this is linked to the sentence before
where they talk about transplants. 2 marks awarded.
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Question 6 (b)(ii)

The reason that scientists are genetically engineering animals for organ transplants is that
there is a shortage of donors. Most candidates were able to obtain this mark.

= UNOWADI L
(ii) State why scientists are genetically engineering animals for organ transplants.

10 V\Wﬁ).

™

\/ - / ResultsPlus

< Examiner Comments

The idea that animals are similar to humans is not creditworthy here.

Question 6 (¢c)

The only extended open response question on this paper was on the production of a
genetically engineered bacterial cell which can produce human insulin. The indicative content
included the details of the enzymes involved in the process as well as sticky ends, these are
listed in the specification for this content. Most candidates demonstrated some knowledge
on the process including the role of some enzymes. Confusion occurred when the response
indicated that the human was being genetically engineered and there were some responses
where the recombinant plasmid was constructed but not inserted into the bacteria which
limited the level which could be awarded.
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*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be gen an insulin.

Q(an'd) (6)
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Examiner Comments

4 marks awarded. This candidate has removed the gene for insulin and
inserted it into the bacterial plasmid. They have linked this to the

correct use of an enzyme so can be awarded the top of level 2. The

candidate has not put the recombinant plasmid back into the bacteria
so cannot get into band 3.
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Examiner Tip
For extended open response questions always attempt an answer.

*(c) Bacteria have been genetically engineered to producg_h_uman insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin,

The candidate is awarded 6 marks. They have correctly removed and
inserted the human gene into the plasmid and returned it to the
bacterial cell. They have correctly used both restriction and ligase
enzymes and mentioned leaving sticky ends.

Q) ResultsPlus

Examiner Tip

Note all six marks can be achieved without writing a long essay style
answer.
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*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin.
(6)
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/--.. Examiner Comments

This candidate has scored 5 marks. Although the candidate starts
talking about insulin, they qualify that this is the insulin gene on the
fifth line. They have therefore removed the insulin gene, inserted it into
the plasmid and returned it to the bacterium so all three parts are
correct. Please note they only have to mention the insulin or human
gene once in the right context to allow this to be marked correctly.
They have not mentioned both enzymes or sticky ends so cannot be
awarded 6 marks.
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Paper Summary

The publication of an advanced information document gave candidates a focus on topics to
revise ahead of the examination and this included the relevant core practicals. There was
evidence that, particularly candidates of higher ability, had a high level of understanding of
the topics assessed in this paper, reflecting that they were able to target their revision.

Based on their performance on this paper, candidates should:

recognise that the word 'explain’ means additional scientific information is needed that is
linked to the answer given.

understand that the command word ‘compare’ requires the answer to make comparisons
between two sets of data or two concepts. Language used in responses should be
comparative - 'greater’, 'faster’, 'quicker' etc.

read the information given in the introduction to the question but avoid repeating it in the
answer as it will not gain credit.

ensure that methods for core practicals are understood including the differences between
controls and control variables.

avoid using terms like stronger or weaker organisms survive/die when explaining
evolution and link answers to the specific adaptation the question is based upon.

ensure they consistently apply rules for rounding up numerical answers and understand
recurring numbers.

read mathematical questions carefully to note whether an answer is required in standard
form or to a specified number of significant figures.

always show the mathematical working when doing calculations, as a mark can be
awarded for errors carried forward.

consider the context of the question to ensure they apply their scientific knowledge to the
situation they are being asked about.

check the number of marks given for the question and ensure that they have included
enough facts to match the marks awarded.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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