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Introduction

The Pearson Edexcel GCSE Combined Science (9-1) Paper 4: Biology 2 (Higher tier) paper is the
second of two papers that combine with papers in chemistry and physics as part of the GCSE (9-1)
Combined Science qualification. This is the second assessment of the GCSE (9-1) Combined Science
specification and the qualification follows a linear assessment model whereby candidates must
complete all papers in the same single year of certification.

Paper 4: Biology 2 (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 question is identified by an asterisk (*) in the
question paper to indicate that marks are also awarded for the ability to structure a response
logically.

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
core practical tasks for the biology component which candidates must complete prior to the
examination, as aspects of working scientifically are also assessed in questions throughout the

paper.

The Paper 4: Biology 2 (Higher tier) paper contains questions assessing the content from Topics 1
and topics 6 to 9 as identified in the specification. In this examination series, candidates were
required to respond to questions that tested their knowledge and understanding of food webs and
biomass, transport of substances through plants and the role of stomata, the hormones of the
menstrual cycle, the structure and function of the heart and the nitrogen and carbon cycles.

Questions designed to assess practical work included writing a plan to determine sampling
techniques, the core practical task of respiration including the identification of improvements to the
investigation and a control as well as application of knowledge to the experiments of Joseph
Priestley. The maths skills assessment in this paper related to questions requiring biomass
calculations, percentages and a calculation on the net mass of carbon released.

Most candidates were able to access the extended writing response, some demonstrating very
good knowledge of the blood flow through the heart and the role of valves. Higher ability
candidates were able to apply their knowledge of the hormones of the menstrual cycle and some
were able to explain the roles of bacteria in the nitrogen cycle.

Many candidates were able to demonstrate a good level of knowledge in the early questions,
including the carbon cycle and the role of stomata. The application of knowledge of core practical
tasks remain a challenge and candidates need to use scientific terminology more frequently when
answering questions related to practical tasks. Across the paper candidates showed they could
extract data from graphs including numerical values as well as a trend.

The level of knowledge shown about food webs and the carbon cycle was very good for most
candidates possibly reflecting the use of past papers as a revision strategy. However, when
candidates are asked to compare two processes such as when answering the question related to
cardiac output they must ensure they give details for both process for each aspect they include in
their answer. Candidates also showed a relatively good understanding of the transport of
substances through plants but accuracy in the use of terms such as osmosis need addressing.

The responses to the questions assessing aspects of practical work have improved since last year.
This is a new component for this specification and the improvement is expected as teachers
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increase their understanding of this aspect. Candidates of all abilities were able to answer
questions using their practical skills knowledge, including the identification of improvements.
However, candidates still need to ensure they use scientific terms, including volume and mass,
accurately. Many candidates were able to write good methods for determining how to estimate the
number of organisms in a garden using knowledge they were given in the question. Candidates
remain confused as to the difference between controlling a variable and using a control.

Candidates of all abilities were able to access the straightforward maths questions of calculating a
biomass. Calculating the number of people who could become pregnant using percentages
challenged many candidates. Candidates lost marks on this for incorrectly rounding the answer,
giving an answer to a decimal place rather than a whole number and not understanding the
magnitude of a million. Many candidates could recall the equation for cardiac output but marks
were lost by not including the correct units.
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Question 1 (a) (i)

This was the maths based question, involving a straight multiplication of the biomass of a single
organism with the number of organisms. A table was given where this calculation was completed
for other organisms to help with answering this question. This was only 1 mark so candidates did
not get any marks here for the working. The only answer allowed was the correct calculation giving

an answer of 2108.

(a) A student was investigating the populations of organisms in a garden.

Figure 1 shows the estimates of the number and biomass of some of the

organisms in the garden.

cabbages (plants) 80 70 5600

earthworms 620 34 ?

slugs 30 4.1 123

hedgehogs 1 620 620

squirrels 2 600 1200
Figure 1

(i) Calculate the biomass of the population of earthworms in the garden.

LU0 = 2\oy

(1)

BATY

mark.

ResultsPlus

Examiner Comments

This response shows the workings and has the correct answer for one
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ResultsPlus

Examiner Tip

Always show workings even for calculations.
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Question 1 (a) (ii)

This question looked at the effect of removing organisms from a food chain. This could be
answered in two ways. The response seen most often was that as slugs were killed hedgehogs had
to eat more earthworms so the number of earthworms decrease. Alternatively candidates could
have stated that there would be more food available for the earthworms thus the numbers would

increase.

(i) Hedgehogs eat slugs and earthworms.
Slug pellets were used to kill the slugs.

Explain how killing the slugs would affect the population of earthworms in

this garden.
(2)

B LS KT £ TV L (10 Sy S P PRGN < PR PRSP ir

ResultsPlus

Examiner Comments

This was the alternative response and worth two marks. The increased
population of earthworms had to be clarified that it was linked to a greater
availability of food.

GCSE Combined Science 1SC02BH 7



(i} Hedgehogs eat slugs and earthworms.
Slug pellets were used to kill the slugs.

Explain how killing the slugs would affect the population of earthworms in
this garden.

(2)

Bonsetling, 0 Aho 1) Ak Do O yiagd 08 0ol
BUNESE TS W S g A nuos m\m
O an@.............mm wd...:\.o 0 Jh@ owd 00w
Q“&mﬂ\ l‘&ﬁr@ﬁb e

ResultsPlus

Examiner Comments

This has one mark for the decreased population but it has not been
explained so no further marks are awarded.

(i) Hedgehogs eat slugs and earthworms.
Slug pellets were used to kill the slugs.

Explain how killing the slugs would affect the population of earthworms in
this garden.

{2)
il "”W‘\& ........ OeCrease  faa —Qopukahiom  of- .

earM.r.w obecause. . fhe  hedathag s . wanulcl

................................. oo eak  pmore  earthwormtS  aa tha

(Wulah‘nnm-,slvg,rm\-!dtcwd, .............

ResultsPlus

Examiner Comments

This was the type of response given by most of the candidates, linking the
the decrease in the population of the earthworms to the idea that the
hedgehogs would have to eat more of them.
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Question 1 (a) (iii)

With practical skills being assessed in exams with this specification the skill of planning an
investigation is assessed on every paper and this method required a knowledge of sampling
techniques to estimate the population of slugs in a garden. As slugs are slow moving organisms a
quadrat would be an acceptable way of sampling these. This required the idea of using the quadrat,
counting the numbers of slugs within the quadrat and an idea of scaling up from the quadrat to the
area of the garden. Obviously other acceptable methods were credited including capture, mark and
release methods if correctly explained. The majority of candidates scored 2/3 marks with the
scaling up mark being the area where candidates lost a mark.

(ii) Describe a method that could be used to estimate the population of slugs in

the garden.
(3)

By... L.LISLI’L5\ ......... Wbm@Mpww
aroynd. s amo. ouek. e tuumbaer. gf  SHUGS 0o
Q)_Lﬂdrcﬁxdlﬁiﬂunil.l’l‘? ....... cmﬂti'\ut ....... mmﬂmh&%m

the  apadimes. i ., Haon dtmes i psrn e bay

the..ama k. G quaech ot Aok f it e el
GOSN

ResultsPlus

Examiner Comments

This is worth the three full marks for a quadrat, counting the number in
each or calculating a mean and the final mark is given for the idea of
scaling it up to the size of the garden.
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(iii) Describe a method that could be used to estimate the population of slugs in
the garden.

et a  quac ik whick (s dm blu  an
Hrq/wfomljé’hapml . S gma&n fa

results ace YéPsesehMple e}! He vhole _0req. /Zcm .....
...GJLLn'L }'wint m//-z /LG
ol f,.r ﬂa . Ppovlm‘no,zﬂuyfm

</£Z ResultsPlus
Examiner Comments

This response is restricted to two marks. They have the idea of using a
quadrat and counting the number of slugs and obtaining an average.
There is no suggestion of scaling the calculation up to the size of the
garden so the final marking point is not given.

(iii) Describe a method that could be used to estimate the population of slugs in
the garden.
(3)
BN = W =<2 1 atete SR A A0 L S QVTLTo B o L-2NVIN 1o WR H O AN (1A 4 (0L {—
Ao popatanon. of swgs . tne gaden AS oy
- COMOKING . FNRM ONRY. Q. frfraer St 0umnbec
08 Aavs: Al oo hone dane Xnakyod. o
cqncchLqum%he&wexq%eankme_ce%m
AL hane a0 estmanon. for Ene. Populaton

0L SIS XA OLQACARNN

10 GCSE Combined Science 1SC0O 2BH




S\ :
N (ResultsPlus
E/N Examiner Comments

This response scored one for the idea of counting the slugs in the garden.
There is no equipment named or described nor an indication of scaling up

the number counted to the size of the garden.
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Question 1 (b)

For this question candidates were asked to explain how cabbages, earthworms and squirrels
contributed to the carbon cycle. As this is an explain question we were also looking for the science
behind the movement of carbon/carbon dioxide through the carbon cycle. This was answered very
well with the majority of candidates attaining 2/3 marks. Linking cabbages to removing carbon
dioxide for photosynthesis and any of the organisms releasing carbon dioxide through respiration
were the most common responses. Candidates could also gain marks for the idea of moving
carbon when eating organisms or the role of decomposers in the carbon cycle.

(b) Explain how cabbages, earthworms and squirrels contribute to the carbon cycle.
(3)

thhﬁéﬁﬁﬂnhnhmhn_ ........... h.o.kht.ﬂhfbo"kﬁclt
\....u....‘nu-nnug,mmjPhate,;jnﬂ-s.ma‘o:}kﬁbxnamﬁ‘-"ﬂnﬁ.
....... chamdxgﬁhé“f"‘ﬂfﬁ'\jil’mﬁ.aﬁ.bﬁgﬁSaw.,.ruia
Lsmkrﬁhm&gkakﬁam;bmqr};\t"ﬂjbrﬂa""-m?)w

ﬂﬁaﬁtn““"\.h:en\ﬁhxmgﬁmrQh'hnmd\nﬂudﬂ.im%g

ResultsPlus

Examiner Comments

This response scores three marks. The candidate has linked removal of
carbon dixoide by cabbages to photosynthesis for two marks and has
squirrels and earthworms releasing carbon dioxide.

- (b()JéXplaTn how c;l:;bages, earthworms and squirrels contribute to the carbon cycle.
(3)

ﬂnf“’z“ﬂ‘iﬂ/ﬂa{' .

(Total for Question 1 = 9 marks)
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ResultsPlus

Examiner Comments

This response was only worth one mark for photosynthesis. No mark is
awarded for carbon being taken in by cabbages as it is incorrect. Carbon
dioxide is taken in.

ResultsPlus
Examiner Tip

Make sure you name the correct element or compound that contains
carbon when answering questions on the carbon cycle.

(b) Explain how cabbages, earthworms and squirrels contribute to the carbon cycle.

(3)

kv B

ResultsPlus

Examiner Comments

This response scored one mark for cabbages taking in carbon dioxide. It is
not passed to the earthworm as carbon dioxide so no further marks were
awarded.
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Question 2 (a) (i)

This question was based on one method of doing the respiration practical using
hydrogencarbonate indicator. Candidates were asked how this method could be improved; this is
another of the key practical tasks which needs to be assessed on all papers. In order to improve on
the experiment candidates needed to use correct terminology in their responses such as
measuring the mass of organisms rather than the number of organisms, or the idea of having the
same volume of indicator solution. Please note the amount of indicator solution is not creditable
here; candidates must refer to volume for liquids or mass for organisms. Marks were also awarded
for the idea of controlling temperature using a water bath. Candidates also lost marks here as they
described changing the experiment using a gas syringe etc but this is not an improvement, it is a
different experiment.
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2 (a) A student investigated respiration in three different organisms.
Red hydrogencarbonate indicator was placed in each of three test tubes.
" Gauze was placed in each test tube to hold the organisms.
In fest tube 1 the student placed four germinating peas.
In test tube 2 the student placed four dried peas.
In test tube 3 the student placed four mealworms.
Bungs were added to each of the test tubes.
The three test tubes were left for one hour.

The equipment used is shown in Figure 2,

testtube1 testtube2 testtube3
Figure 2

(i) State two ways this method could be improved to make the results for these
three organisms more comparable.

(2)

ResultsPlus

Examiner Comments

This scored two marks for having the same volume of indicator and
repeating the experiment.
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(i) State two ways this method could be improved to make the results for these
three organisms more comparable.
(2)

ResultsPlus

Examiner Comments

This response scored zero. Amount is insufficient, it needed to be volume
and the distance from the indicator wouldn't influence the results.

(i) State two ways this method could be improved to make the results for these
three organisms more comparable.

(2)

ResultsPlus

Examiner Comments

These answers are two valid ways to improve the method so full marks
were awarded.
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Question 2 (a) (ii)

This question asked for a control for the experiment and marks were lost by candidates as they

referred to variables to control rather than ‘a control'. What was required was the idea of the same
test tube set up ie with indicator but no organisms or an alternative to no organisms such as glass
beads/plastic beads/stones. It is essential that candidates can tell the difference between a control

for an experiment and a controlled variable.

(i) Describe a suitable control for this investigation.
(2)

ResultsPlus

Examiner Comments

This response scored one mark for the idea of a test tube with glass
beads. There is no indication of the tube containing indicator or being the
same as the other tubes.

GCSE Combined Science 1SC0 2BH
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(i) Describe a suitable control for this investigation.
(2)

SO B WL M SO SR

\MW&M&%\(\\M WS L

ResultsPlus

Examiner Comments

This response is describing controlled variables and not a control.

ResultsPlus
Examiner Tip

Make sure you understand the difference between controlled variables
and a control.

18 GCSE Combined Science 1SCO 2BH
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Question 2 (b) (i)

Candidates could answer this question either from the idea of germinating peas respiring and
producing carbon dioxide or the idea that dried peas do not do this. Some candidates confused
photosynthesis and respiration meaning that the outcome they reached was incorrect. Please note
that the term respirate is not acceptable for respire as they have very different definitions.

carbon dioxide is present.

(b) Hydrogencarbonate indicator changes from red to yellow when more

The results for this investigation are shown in Figure 3.

germinating peas yellow
dried peas red
mealworms yellow

the dried peas.

Figure 3

(i) Explain why the result for the germinating peas is different from the result for

Qﬁcmnmnﬁi’eqn.hcml ............. MmofR....... Callboo.dloxice ..
e Q@SRO% . DOGG. . AdDS . ERROMEOE.... s K. DO

(2)

answer.

Examiner Comments

......... (077N 'Y WY SR & =~ ST  « @ = ot s W v 1 Fes S10 -0 & .- S

%mm\nw:yo@qkso\dlﬁefpakorgmgn ..... ...

e B0 00 e
ResultsPlus

No marks were awarded for this response. The question states that the
colour of the indicator changes to yellow when more carbon dioxide is
present so the response had to indicate that the carbon dioxide was being
released by the germinating peas. There was no link to respiration in the

GCSE Combined Science 1SC0 2BH
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(i) Explain why the result for the germinating peas is different from the result for
the dried peas.
(2)
ﬂl_ge.:mmmjfma@aummsﬂz?regre ................
ol COLp LY A...... L . C&mﬁ% N2
Cﬁ]m ..... OF... fu.s O A o [1f /]W, D’u:d Fas LEAE...

ﬁt?{ L fCﬁm.t:m Sa

ResultsPlus

Examiner Comments

This response scores two marks as it links respiration to the release of
carbon dioxide by the germinating peas.

(i) Explain why the result for the germinating peas is different from the result for
the dried peas.
(2)

..... Qb&e &om‘m—ﬁ

ResultsPlus

Examiner Comments

This response scored one mark for the link to respiration but there was no
link to the release of carbon dioxide which was required for further marks.
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Question 2 (c)

This question required candidates to understand why cellular respiration is required in living
organisms. What was required was the idea that energy is released or converted for metabolic
processes such as protein synthesis, cell division, growth etc. A common error was candidates
referring to producing or making energy which is not acceptable.

(c) Explain why cellular respiration is essential for living organisms.
(2)
imem. Nedes. 7o eliur i ewry elin M. ...
do_aliay e Fo bawe. Qm%/;)o ......... Ccug,f COWE
ResultsPlus
Examiner Comments
This response scored one by linking the need for cellular respiration to
energy requirement. There is no explanation of what the energy is
required for so no further marks were given.
(c) Explain why cellular respiration is essential for living organisms.
(2)
................. Recose (k. (5. (ecascedt. m@amwrea{x@
CP of.. O ...oce S mxm..m .......... 9. %W ............. LW ) =1« 'WSN e A NE

ResultsPlus

Examiner Comments

This was awarded one mark for energy being required for growth, repair
and movement. The idea of producing energy was not credited.
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Question 3 (a) (ii)

This question requires an understanding of how water moves from the roots to the leaves of the
plant. A few candidates lost marks as they referred to water entering the roots by osmosis. If they
stated through the cells in the roots by osmosis/diffusion this was acceptable for a mark. The
majority of candidates understood that water travels through the xylem but often did not extend
this with the idea that it evaporates through the stomata. A few candidates mixed up the phloem
and the xylem.

(i) Explain how water in the root is transported to the leaves of the plant.

Through  osmosis

.............................................................................. »

o the . soil  Mhich is. .k

AAsid e CRA) it PRSI Vo1~

..... ot -0k NS SN Y N
ResultsPlus

< Examiner Comments

This response did not achieve any marks. Osmosis has to be related to
movement through cells as the question asks for the transport of water
from the root to the leaves, it is not asking about the uptake of water.

(i) Explain how water in the root is transported to the leaves of the plant.
{2)

He Aupon by se  xfon  ghesh

ResultsPlus

Examiner Comments

This response scored one mark for xylem. Water does not travel by
osmosis in the xylem. Xylem was the most frequent mark awarded for this
question.
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(i) Explain how water in the root is transported to the leaves of the plant.
(2)
........... WATEN AN YOO AR DOANARONTLA, a8 I RN ON
.................. TR PARAE . SEOUGN. ... DMWY sl A KYLEO
ResultsPlus

Examiner Comments

This response uses key terms correctly and obtained full marks for
transpiration and xylem.
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Question 3 (c) (i)

This question required candidates to recognise that the size of the stomata ia controlled by
guard cells.

Question 3 (c) (ii)

The description of trends in graphs is another skill tested throughout these papers and it is
important that candidates do not make vague statements such as 'it increases' but that they quote
from the axes of the graph in their answer as well as quote from the data in their answer. In this
case as the time increased from 6am to 8am the size of the stomata increased to 0.9mm, after this
the size of stomata steadily decreased. It is important that candidates understand the driver for this
in this case the time of day causes the change in stomata not the other way around. It is always
correct to quote the X axis first as this is the independent variable.

(ii) Describe the trend shown in Figure 4.
(2)

..... aINE..Si2e o0 LD skom At 1ng.edsed. COPId M .
deruvoen. bwnd . Fam. .. At . 7 am. the . . SI2 .00
the. . swomata. . sceadily.decceased . nOwlveo

""" et
A femained.  constank.. b€ esn. Land. . 2.pm

ResultsPlus

Examiner Comments

This response scored 1 mark for the decrease in stomata size. The
candidate has incorrectly identified the peak as being at 7am and not 8am
and correct data was required for this mark.

24 GCSE Combined Science 1SC0O 2BH



(i) Describe the trend shown in Figure 4.

b gms ap watl 8 an, 00 & decomsy

ResultsPlus

Examiner Comments

This response scored one mark. It goes up does not indicate what is
changing so the first marking point was not awarded. The second mark for
the decrease was given to avoid penalising for the same mistake twice.

(i) Describe the trend shown in Figure 4.
(2)

e Enen. o cncrenses. . . BScze ok . Boun.. 6o, 0ot
0. Amm. . Laen.. Dowls d%reuaeae\mxﬁhmehe.
MSLX\{:&.\Q?QMLMM ......... CES Bk 02 A

ResultsPlus

Examiner Comments

This good response scored two marks for identifiying the peak stomata
size and time as well as the subsequent decrease.
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Question 3 (c) (iii)

This question asked candidates to explain why temperature affected the size of stomata. There was
some confusion regarding water entering through stomata rather than the idea that stomata close
to reduce water loss as temperature increases.

(i) The temperature increased from 8am to 1 pm.

Explain why this affected the size of the stomata.
(2)

%&Mﬁlmm*mwmmji
Mtl’&k&yha«uﬂ# .......... 9«4 thc ..... ’\.f-fr“. .......... =2t (24“4'.«) Llaals.

Examiner Comments

This response did not score. The candidate understands that the stomata
have to be open for water to evaporate but have not recognised that the
stomata are reducing in size to reduce evaporation or why the stomata
size decreases due to loss of water from the guard cells.

4 ResultsPlus
Examiner Tip

Always check the information given in the question to ensure you are
using it correctly.

26 GCSE Combined Science 1SC0 2BH



o
(iii) The temperature increased from 8am to 1 pm. i

Explain why this affected the size of the stomata.
(2)

‘AD.J ‘\3 clm Q... L&' lGA.... Lﬁﬁ#(_ﬁﬁ& ww)cfk.myl @Uﬁfwc—h‘*
§lw-. lsm en, from _ Hos shoredon, T .,,.......,.mp b I

ResultsPlus

Examiner Comments

This response scored full marks for connecting the idea that the stomata
are closing to prevent water loss.

(iii) The temperature increased from 8am to 1pm.

Explain why this affected the size of the stomata.

\o@r wrj/e/bﬂcwe{i

ResultsPlus

Examiner Comments

This response scored one for the stomata getting smaller. A common
misconception by candidates is the idea that stomata are involved in the
intake of water.

GCSE Combined Science 1SC0 2BH 27



Question 4 (a) (i)

This was a straightforward question to identify the endocrine gland that produces FSH. The
pituitary gland was required but several candidates referred to ovaries and the thyroid gland.

Question 4 (a) (ii)

This question asked for the changes that happens inside the ovaries due to clomifene medication.
The idea that it contains FSH which causes ova to develop inside follicles or that oestrogen was
produced was required. Many candidates gained 1 mark for stating the follicle matures. Candidates
who missed out on marks often described menstruation which occurs in the first five days, not the
changes in the ovary which the question required.

(ii) During this therapy, a woman takes a clomifene tablet each day for the first five days
of her menstrual cycle.

Describe the changes that would happen inside the ovaries during the first
five days of this treatment.

ResultsPlus

Examiner Comments

This response successfully identified that egg cells begin to mature during
the first five days of the menstrual cycle.
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(i) During this therapy, a woman takes a clomifene tablet each day for the first five days
of her menstrual cycle.

Describe the changes that would happen inside the ovaries during the first
five days of this treatment.

(2)

ResultsPlus

Examiner Comments

Eggs are not produced so no mark was awarded for this response.

(ii) During this therapy, a woman takes a clomifene tablet each day for the first five days
of her menstrual cycle.

Describe the changes that would happen inside the ovaries during the first
five days of this treatment.

__________ .,a;st e dangs are mEnStvation.. 5o e s hikely to see
mﬁmym 3bwdupm Fsﬂgnw%m

pmwm R0 asahiCh Sterglhey the rhs i) g

ResultsPlus

Examiner Comments

This good response identified that the egg cell matures in the follicle and
that oestrogen is released for full marks.

GCSE Combined Science 1SC0 2BH 29



Question 4 (a) (iv)

There were some good answers in response to this question outlining that this was after ovulation
and therefore progesterone was being released from the corpus luteum to maintain the lining of
the uterus. The latter was the most frequently awarded mark. Some candidates lost marks due to
referring to the uterus thickening or the uterus wall thickening rather than the lining thickening.

(iv) During clomifene therapy, the woman has a blood test on day 20 of the
menstrual cycle.

The blood test shows a high level of progesterone.

Explain the cause of this high level of progesterone on day 20 of the menstrual cycle.
(2)

__________________ W\“\Su\koecwm&fﬁow\dhm\‘b
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ResultsPlus

Examiner Comments

This response scored full marks as it indicates that the high level of
progesterone is after ovulation and that progesterone is released by the
corpus luteum.

30 GCSE Combined Science 1SC0 2BH




(iv) During clomifene therapy, the woman has a blood test on day 20 of the
menstrual cycle.

The blood test shows a high level of progesterone.

Explain the cause of this high level of progesterone on day 20 of the menstrual cycle.

(2)
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ResultsPlus

Examiner Comments

This response indicates that progesterone maintains the lining of the
uterus. Candidates must ensure they refer to the lining of the uterus
thickening and not the wall of the uterus. 1 mark.

(iv) During clomifene therapy, the woman has a blood test on day 20 of the
menstrual cycle.

The blood test shows a high level of progesterone.

Explain the cause of this high level of progesterone on day 20 of the menstrual cycle.

(2)
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ResultsPlus

Examiner Comments

This good response obtains full marks and illustrates all three points from
the mark scheme. The candidate has used the scientific terms correctly.
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Question 4 (b)

How oestrogen and progesterone can be used in the contraceptive pill was reasonably well
understood. The majority of marks were gained from the idea of high levels of oestrogen and
progesterone inhibiting the release of FSH or LH thus no eggs mature or ovulation is prevented.
Several candidates understood that this causes a thickening of cervical mucus stopping the sperm
from entering the uterus thus preventing pregnancy.

(b) Hormones are also used as a method of contraception.

Explain why taking high levels of oestrogen and progesterone in the combined
contraceptive pill reduces the chance of pregnancy.

Examiner Comments

This response scored one mark for either inhibits FSH or inhibits LH. There
is no linked explanation as to why this reduces the chance of pregnancy
which would be required for further marks.

(b) Hormones are also used as a method of contraception.

Explain why taking high levels of oestrogen and progesterone in the combined

contraceptive pill reduces the chance of pregnancy.
(2)
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ResultsPlus

Examiner Comments

This response scores full marks as they have explained that inhibiting
production of FSH will prevent follicles maturing.
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(b) Hormones are also used as a method of contraception.

Explain why taking high levels of oestrogen and progesterone in the combined
contraceptive pill reduces the chance of pregnancy.
(2}
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ResultsPlus

Examiner Comments

This illustrates a different mark scheme point with mucus production
preventing the sperm from reaching the egg as well as linking preventing
the egg being released by inhibiting LH. Again, full marks.
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Question 4 (c)

This question asked for some higher order mathematical skills and candidates tackled it in a variety
of ways. Calculators are allowed in the examination so candidates should use these when
calculating percentages. The first mark was awarded for calculating 13.2% of 32.6 million. The
second mark for understanding that 1.2% of the population taking the pill could get pregnant whilst
on the pill and the last for a correct rounding of the answer as the answer requires a number of
people thus we cannot have 0.4 of a person. Alternatively, some candidates calculated 98.8% of the
number of people taking the pill with most subtracting this from the total. Some candidates scored
2 marks for only giving the 98.8% without completing the subtraction. Some candidates lost this
mark by rounding up instead of rounding down.

(c) The female population of Britain is 32.6 million.
The percentage of this population taking the combined contraceptive pill is 13.2%.
The combined pill is 98.8% effective.

Calculate the maximum number of females taking the combined contraceptive pill
who could become pregnant.
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ResultsPlus

Examiner Comments

This response gives the correct answer for maximum marks. It shows very
clear working which is essential to ensure that candidates can obtain
some marks if their final answer is incorrect.
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(c) The female population of Britain is 32.6 million.

The percentage of this population taking the combined contraceptive pill is 13.2%.
The combined pill is 98.8% effective.

Calculate the maximum number of females taking the combined contraceptive pill
who could become pregnant.

320 32 -6 Nndlion = L, - Somill g
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L.30 008 milkipn...
%ﬁ—??sx—: (Total for Question 4 = 11 marks)

(3)

ResultsPlus

Examiner Comments

This response scored 2 marks for correct workings. The final answer is not
sufficiently accurate for full marks.
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Question 5 (a) (i)

In general candidates are getting better at this style of question on graph interpretation. This
question asked for a comparison so it is important for the mark that there is some comparative in
the answer such as the stroke volume of the person training for the marathon was always higher
that the person who did not train. Other common responses were the idea that as heart rate
increases the stroke volume of the person who trained for the marathon increases but this did not
happen for the person who did not train. Where candidates lost marks is when they only gave
information on one of the people rather than comparing them.

5 (a) Figure 5 shows the stroke volume at different heart rates of a person who has
trained for a marathon and of a person who has not trained for a marathon.

200

E E 1+ —}

180 - sasaas 1 i

stroke 160 1 = S IRERS s SN
volume ENEmEa. ; 0 SRR ISEERASans
inml 440 — person who has tralned for a marathon |
120 e an

- person who has not tiained for a maratlhoﬁn.'__

100 an AR A P H AR PP P AR

80 100 120 140 160 180 200

heart rate in beats per minute

Figure 5

(i) Compare the effect of heart rate on stroke volume of the person who has
trained for a marathon with the person who has not trained for a marathon,

(2)
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ResultsPlus

Examiner Comments

This response did not score any marks. They have described the effect in
the opposite direction. An increase in stroke volume does not increase
heart rate. This error was seen more in lower ability candidate responses.
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ResultsPlus
Examiner Tip

Use the x and y axis to ensure you describe the effect shown on a graph
correctly.

(i) Compare the effect of heart rate on stroke volume of the person who has
trained for a marathon with the person who has not trained for a marathon.

e —

(2)
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ResultsPlus

Examiner Comments

This response is worth 2 marks. They have given the idea that the stroke
volume of the person who has trained is higher and that it increases as
heart rate increases. They also indicate that there is little change in the
stroke volume of the person who hasn't trained.
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() Compare the effect of heart rate on stroke volume of the person who has

trained for a marathon with the person who has not trained for a marathon,
(2)
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ResultsPlus

Examiner Comments

This response scores one mark for giving the comparison between the two
graphs, that the person who has trained for a marathon has a higher
stroke volume.
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Question 5 (a) (ii)

For this question candidates had to recall the equation to calculate cardiac output, which is in the
specification, then read from the graph and calculate the cardiac output. The question asks for the
units to be given in the answer which many candidates missed so lost 1 mark. The units should be
ml per minute or | per minute if converted. A common error was ml per beat per minute which is
incorrect as well as giving m for metres instead of minutes.

(i) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute.
Give the units in your answer.
(3)

Y70 % b0 - LNOO

ResultsPlus

Examiner Comments

This response scored 2 marks for the correct numerical answer. No units
are given.

ResultsP

Examiner Tip

Read the question and give units when they are requested.

GCSE Combined Science 1SC0 2BH 39



(ii) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute. -
Give the units in your answer.

(3)

VIO X160 7 271 71D mn) /on

ResultsPlus

Examiner Comments

This response scored two marks. The unit given is incorrect as m stands

for metres. This was a common mistake made by candidates who did
provide units.

4 ResultsPlus
Examiner Tip

Make sure you know and understand units for mass, volume and time.
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(ii) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute.
Give the units in your answer.

cbres
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(3)
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ResultsPlus

Examiner Comments

This response scored maximum marks for the correct numerical value and
the correct units. The correct unit was accepted in different formats.
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Question 5 (b)

This 6 mark question required a logical flow to the answer, starting with the blood entering the
heart through the vena cava into the right atrium, travelling through a valve to the right ventricle,
then exiting through the pulmonary artery to the lungs. The blood then returns to the heart
through the pulmonary vein and enters the left atrium, goes through a valve to the left ventricle,
then is pumped to the body through the aorta. There were some excellent responses here with
candidates correctly naming the valves although this was not required. Confusion between the
right and left side of the heart lost candidates some marks but if they had blood flow correctly
through one side of the heart they could access Level 2 for 3 or 4 marks dependent upon if they
correctly linked this to the lungs or not. Level 1 could be attained by naming a correct chamber or
blood vessel not mentioned in the question. A number of candidates had the blood flowing from
the ventricle into the atrium and picked up Level 1 for isolated knowledge.

*(b) Blood from the body enters the heart through the vena cava.

Describe how this blood flows through the heart and lungs to leave the heart
through the aorta.

Include references to the chambers of the heart and the relevant valves in your answer.
(6)
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This is a very good Level 2 response. They have correctly given the blood
flow through both sides of the heart and the link with the lungs. The
missing knowledge preventing them accessing Level 3 is about the role of

< Examiner Comments

valves in the heart.
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through the aorta.

Include references to the chambers of the heart and the relevant valves in your answer.

(6)
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N (7 ResultsPlus
E/N Examiner Comments

This response was awarded a Level 3 for the blood flow through both
sides of the heart and to the lungs including the role of valves in the heart.

The response was awarded 5 marks for the pulmonary blood vessels
being switched.
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*(b) Blood from the body enters the heart through the vena cava.

Describe how this blood flows through the heart and lungs to leave the heart
through the aorta.

Include references to the chambers of the heart and the relevant valves in your answer.
(6)
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<ZZ ResultsPlus
Examiner Comments

This is a top Level 3 response awarded 6 marks. It is concise but refers to
the correct chambers, location of the valves and the link to the lungs.
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*(b) Blood from the body enters the heart through the vena cava.

hi AR
Describe how this blood flows through the heart and lungs to leave the heart "~
through the aorta. . :

Include references to the chambers of the heart and the relevant valves in your answer.
(6)
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< / ResultsPlus

| /< Examiner Comments

This response scored Level 3 with 5 marks and illustrates that a diagram
can be used in extended open responses. The blood vessels are incorrect
for the aorta and pulmonary artery but they describe the blood flow
through the right side of the heart to the lungs. They also show in the
diagram the blood flow through the left side of the heart including valves.

48 GCSE Combined Science 1SC0 2BH



Question 6 (a)

This maths question required candidates to calculate the difference in the movement of carbon
into and out of the atmosphere over a year. They firstly had to identify which was moving in and
which was moving out which required considerable application of knowledge. The mathematical
demand was not high but an understanding of movement was. Many candidates calculated a mean
and therefore could not be awarded the marks. Some candidates did half of the calculation thus
finding the movement into the atmosphere rather than finding both and subtracting them.

6 (a) Figure 6 shows the global movement of carbon into or out of the atmosphere.

photosynthesis 120.1

respiration 119.6

ocean uptake 928

ocean loss 90.0

combustion of fossil fuels 6.4
Figure 6

Calculate the net mass of carbon added to the atmosphere each year.
(2)
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ResultsPlus

Examiner Comments

Many candidates totalled the gigatonnes of carbon per year and did not
obtain marks. Candidates did not understand the term net.
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Calculate the net mass of carbon added to the atmosphere each year,
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ResultsPlus

Examiner Comments

(2)

....................................... 3.'....‘...........gigatonnes

This candidate recognised that some processes released carbon and some
removed it from the atmosphere and obtained 2 marks for calculating the
net mass added.

Calculate the net mass of carbon added to the atmosphere each year.
(2)

.............................. .2...:.L..';.Z.............gigatonnes

ResultsPlus

Examiner Comments

This candidate obtained 1 mark by doing the most frequent response seen
in candidates scoring a single mark: they have totalled the processes that
add carbon to the atmosphere.

50 GCSE Combined Science 1SC0 2BH




Question 6 (b) (i)

This was well understood with many candidates understanding that oxygen was required for the
candle to burn. There were a couple of errors where candidates thought carbon dioxide was
required.

(b) Joseph Priestley was a scientist who investigated how green plants and
combustion affected the carbon cycle.

Figure 7 shows his first experiment,

- -

candle sealed candle after 3
in a bell jar minutes

Figure 7

(i) State why the candle was not burning after three minutes.

ResultsPlus

Examiner Comments

This candidate was awarded the mark for recognising that the candle was
not burning after three minutes because there was no oxygen.
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(b) Joseph Priestley was a scientist who investigated how green plants and
combustion affected the carbon cycle.

Figure 7 shows his first experiment.

- -

candle sealed candle after 3
in a bell jar minutes

Figure 7

(i) State why the candle was not burning after three minutes.
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ResultsPlus

Examiner Comments

This candidate shows some knowledge of combustion but the response
does not answer the question and no marks were awarded.
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Question 6 (b) (ii)

This question extended knowledge and candidates found this a little more tricky, often confusing
photosynthesis and respiration with the idea that the plant was removing oxygen through the
process of photosynthesis.

(i) Joseph Priestley continued the investigation but placed a plant inside the bell jar as
shown in Figure 8.

Figure 8

He observed that the candle stayed alight for two minutes more than the
candle in the bell jar in the first experiment.

Explain his observation.

ResultsPlus

Examiner Comments

This response is contradictory and unclear and did not gain credit as they
indicate that the plant provides oxygen and carbon dioxide to the flame
which is incorrect.
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Explain his observation.
(2)
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ResultsPlus

Examiner Comments

This clear response scores both marks for linking photosynthesis by the
plant to the release of oxygen for combustion.

Explain his observation.

(2)

ResultsPlus

Examiner Comments

This response scored one for releasing oxygen but did not link this to the
explanation that it was released by photosynthesis for the additional
mark.
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Question 6 (b) (iii)

The variables that needed to be controlled in an experiment were assessed here. The volume of air
in the bell jar was needed but once again candidates lost marks by referring to the concentration of
air in the bell jar. References to the size/type of candle were awarded marks and many candidates
were able to access at least one of these marks.

(iii) State two variables that would need to be controlled to compare these two experiments.

ResultsPlus

Examiner Comments

There are a number of variables that were acceptable and listed on the
mark scheme. A response including size of the bell jar and light intensity
was awarded both marks.

(iil) State two variables that would need to be controlled to compare these two experiments.
(2)

ResultsPlus

Examiner Comments

This response was not awarded a mark. The bell jar contains air and using
the same candle is insufficient; it would need to be the same size or the

same type.
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(iii) State two variables that would need to be controlled to compare these two experiments.
(2)

ResultsPlus

Examiner Comments

This response illustrates a common answer seen worth 2 marks. There is
no requirement to give further details for controlled variables.
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Question 6 (c)

Higher ability candidates answered this question well but many candidates struggled with the role
of the different bacteria in the nitrogen cycle. The majority of marks were awarded for the idea of
decomposers being involved. The role of nitrifying and nitrogen fixing bacteria were sometimes
confused. The nitrogen fixing bacteria convert atmospheric nitrogen into nitrates (ammonia or
nitrates accepted here) and nitrifying bacteria converting ammonia into nitrites/nitrates. The least
seen bacteria in this response was the role of denitrifying bacteria in the nitrogen cycle converting
nitrates back into nitrogen.

(c) Nitrogen is cycled through the environment.

Describe the roles of bacteria in the nitrogen cycle.
(4)
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ResultsPlus

Examiner Comments

This clear and concise response scored the maximum four marks. They
have a sentence for the role of each type of bacteria in the nitrogen cycle.

4 ResultsP!
Examiner Tip

When describing a process ensure your answer is logically ordered so all
aspects are covered.

us
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(c) Nitrogen is cycled through the environment. 3

MW ]
Describe the roles of bacteria in the nitrogen cycle. Q;ﬁ:
- (4)
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ResultsPlus

Examiner Comments

This response names bacteria involved in the nitrogen cycle but links most
of them to the incorrect process. One mark was awarded for the
denitrifying bacteria.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

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

¢ Use all the information given in the question to help construct the answer but avoid repeating
the information which has already been given, and giving a vague response which will not gain
credit.

* Develop their practical skills knowledge to ensure they understand the difference between the
factors being investigated, controlled variables and stating a control.

¢ If terms such as valid, reliable, accurate and precise are used candidates should ensure they
know the scientific meaning of these terms.

* Ensure they know the core practical tasks and that they can apply the knowledge of these to new
situations.

¢ Use scientific terminology accurately in open responses.
* Ensure they consistently apply rules for rounding up numerical answers.

* Read mathematical questions carefully to note whether an answer is required in standard form
or to a specified number of significant figures and include the correct units.

¢ 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:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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