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Introduction

The examiners were extremely impressed with the excellent standard of many of the scripts
seen. Most candidates demonstrated an excellent knowledge of the topics covered in the
assessment and impressive practical and mathematical skills. Both candidates and centres
should be commended for the excellent preparation that they had clearly undertaken prior
to this examination series. The level of factual detail presented by most candidates was of an
excellent standard and it was pleasing to see the confidence with which candidates use key
scientific vocabulary. Most candidates showed strong analytical skills and tackled the longer
discussion / evaluation style questions well. Answers to practical questions were generally
very good and most candidates have a strong understanding of the scientific method and
understand the need for controlling variables and repeating experiments to ensure validity. A
few candidates were unclear as to the distinction between practical terms such as accurate,
precise and reliable - it is good practice to use these terms when undertaking routine
practical work so that candidates are fully familiar with them. The practical planning,
CORMS-style question was very well answered, and it was obvious to the examiners that
centres and candidates worked hard on practical planning skills. Mathematical skills were
generally very strong with most candidates being able to carry out the required numerical
methods.

Similarly, graph plotting was excellent, and most candidates were able to select sensible
linear scales and produce graphs that were fully labelled and plotted accurately. Where some
candidates lost marks and found questions challenging, it was typically due to not giving
sufficient detail, such as not referring to lactose or lactic acid during yoghurt production,
misinterpreting command words (describe and explain are often confused) and not referring
to all the patterns shown by data on longer answer questions. When answering longer
answer, data analysis style questions, candidates should explore all patterns thoroughly,
suggest explanations and also discuss reasons why the data or conclusions may not be valid
(this can include aspects of data that do not fit a trend or experimental design). Candidates
should also try to manipulate the data rather than just quoting data. Candidates should also
make sure that they are fully familiar with the demands of all the command words and the
required mathematical skills - these can all be found in the specification.
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Question 1 (a)(iii)

This question required candidates to use their knowledge of the function of cell walls and
osmosis to explain why bacteria do not burst when placed into water, but red blood cells do.
Many excellent answers were seen that explained the role of the cell wall and also explained
that osmosis would occur, causing water to flow into cells from a higher to a lower water
potential. When referring to the movement of water by osmosis, candidates should refer to
water potentials or the concentrations of solution, for example, the movement of water from
a more dilute solution into a more concentrated salt solution. Some candidates found the
question challenging and incorrectly suggested that cell membranes would prevent cells
bursting or that the cell wall would prevent water crossing it.

(ii) Lactobacillus cells do not burst when placed in distilled water.
Red blood cells burst when placed in distilled water.

Explain why the Lactobacillus cells do not burst but the red blood cells
do burst.

..... Water puters. Yl (els. 4w j
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(3)

Y‘ / ResultsPlus

/\“ Examiner Comments

This excellent answer gained three marks. The candidate has clearly
stated that water enters the cells via osmosis, given a correct definition
of osmosis and explained the role of the cell wall.

T4\ ResultsPlus
ey

Examiner Tip

If you refer to osmosis, always define it in your answer.

Int GCSE Biology Science Double Award 4SD0 1BR 4



(iii) Lactobacillus cells do not burst when placed in distilled water.
Red blood cells burst when placed in distilled water.

Explain why the Lactobacillus cells do not burst but the red blood cells
do burst.

(3)

A(V\(oc@\f\mmc:stsso hey.... LT
........................................................... 4 ok BVad cdis  dent hew.

‘ ResultsPlus

Examiner Comments

This answer also gained three marks for correctly referring to cell
walls, water entry and the movement of water by osmosis.
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(iii) Lactobacillus cells do not burst when placed in distilled water.
Red blood cells burst when placed in distilled water.

Explain why the Lactobacillus cells do not burst but the red blood cells

do burst.

(3)
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............................................................................................................... th(ssim.mwen) A AR
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<¢4 ResultsPlus
Examiner Comments

This answer gained one mark for recognising that the cell wall was
responsible. No further explanation was given.
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Question 1 (b)

This question asked candidates to describe the role of Lactobacillus in the production of
yoghurt. Some excellent answers were seen that explained how respiration occurs,
converting lactose sugar into lactic acid. Some candidates found the question challenging
and did not refer to lactose sugar or lactic acid, giving vague answers about the role of
bacteria in causing the yoghurt to thicken. Only the strongest answers referred to the
coagulation of proteins as pH falls. Some candidates confused increasing acidity with
increasing pH, suggesting that the milk becomes more alkaline. Some candidates referred to
how humans commercially produce yoghurt, rather than the role of the bacteria, and
described the process of sterilisation, addition of the yoghurt and cooling after it had been
made.

(b) Describe how Lactobacillus bacteria produce yoghurt from milk.
(3)

th< T st C%cr’iwda’zp )WU unm%e_c’ »,;(yo_ovﬁamm), ﬂ(,, }/‘} )f/)&ﬂgnafc/’
GJ{UW‘,’C’\ '1 b (%’{(C! 0’1&' Zm Za({["v/bcrﬁ(q s a(H&y" /WI 5 9

()pwn lag{ﬂc 'mb Za&fc o('/A f bmw! are aCM'c/ ?iﬂg }cﬁjxﬂ{

N / ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that lactic acid is
produced. The candidate has unfortunately written lactase rather than
lactose - phonetic spelling is generally accepted unless the word can
be mistaken for a different term.

4\ ResultsPlus
ey

Examiner Tip
Be careful with spelling as if the way a word is spelt could make it
sound like a different term, then the mark will not be given. For
example lactase is the name of an enzyme, lactose is a sugar.
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(b) Describe how Lactobacillus bacteria produce yoghurt from milk.
(3)

.....................................................................................................................................................................................................................................................................

D
\&4 ResultsPlus
Examiner Comments

This answer gained one mark for the description of lactic acid
production. No other marks were awarded - there is plenty of detail
about how to produce yoghurt but it is not relevant to the question.

(b) Describe how Lactobacillus bacteria produce yoghurt from milk.

HS  Sou¢ 4Qdke. | (Total for Question 1 = 8 marks)

B\
,

<¢< ResultsPlus
Examiner Comments

This answer gained all three marks for correctly referring to lactic acid,
respiration and the solidification of the yoghurt.
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(b) Describe how Lactobacillus bacteria produce yoghurt from milk.
(3)

AQ)—W milk i l«wl-d 4—6&‘6-& sand cooled down (acholadillug i

.................................................................................................................................................................................................................................................................................

<¢4 ResultsPlus
Examiner Comments

This answer gained two marks for the production of lactic acid and the
thickening of the yoghurt due to the acidity.
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Question 2 (a)

This question asked for a simple description of how food is moved from the mouth to the
stomach. Most candidates were able to correctly name the oesophagus, although a few
candidates confused it with the trachea. Many candidates also correctly referred to
peristalsis. Fewer candidates described the process of peristalsis as waves of muscular
contraction. A few candidates gave vague answers that referred to muscles but not
contraction.

2 The photograph shows some seeds called lentils.

© Diana Taliun/Shutterstock

Lentils are a good source of protein and are often eaten as part of a balanced diet.

(a) Describe how lentils are transported from the mouth to the stomach after
being eaten.

(2)

Y / ResultsPlus

/'\‘ Examiner Comments

This excellent answer gained both marks for naming the process of
peristalsis and describing it as waves of muscular contractions.

W4\ ResultsPlus
gy

Examiner Tip

Always use key terms where appropriate, such as oesophagus and
peristalsis, in your answers.
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2 The photograph shows some seeds called lentils.

© Diana Taliun/Shutterstock

Lentils are a good source of protein and are often eaten as part of a balanced diet.

(a) Describe how lentils are transported from the mouth to the stomach after
being eaten.

(2)
.... T’&...__.__.I‘enms“.‘...am,..,.tmns..?q.rt:ﬁd&.‘.“.‘.f(o.m, the.. . mouth.  throush. . .0¢3ephagus

B
\&\{ ResultsPlus
Examiner Comments

This answer gained two marks for naming the oesophagus and the
process of peristalsis.
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2 The photograph shows some seeds called lentils.

© Diana Taliun/Shutterstock

Lentils are a good source of protein and are often eaten as part of a balanced diet.

(a) Describe how lentils are transported from the mouth to the stomach after
being eaten.

(2)

r '\\.

N { ResultsPlus
/\\ Examiner Comments

This excellent answer gained all three marks for naming the

oesophagus, the process of peristalsis and describing peristalsis
correctly.
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Question 2 (b)(i)

In this question, candidates had to look at a table of substances found in lentils and identify
one component of a balanced diet that was not included. The two missing components were
fibre and water, although alternative vitamins and minerals (calcium and vitamin C were
given in the table) were also accepted. Many candidates gave a correct substance and gained
the mark. Some candidates incorrectly referred to a substance in the table or other types of

carbohydrate or fat.

(i) Give one component of a balanced diet that is not shown in the table.
(1)

"~ o P U S S SU U5 S Y N N ——

-

Y / ResultsPlus
/\ Examiner Comments

This answer gained one mark for giving a different mineral - iron.

() Give one component of a balanced diet that is not shown in the table.
(1)

G\U(OSL

Y / ResultsPlus

/\ Examiner Comments
This answer gained no marks as carbohydrates were included in the
table.

() Give one component of a balanced diet that is not shown in the table.

(1)

Y / ResultsPlus
/\ Examiner Comments

This answer gained one mark for correctly stating fibre.
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Question 2 (b)(ii)

This question required candidates to give the long-term effects of a shortage of vitamin C
and calcium. Many excellent answers were seen that correctly described scurvy (or its
symptoms) and rickets / brittle bones or other correct skeletal problems. A few candidates
confused vitamin C with vitamin A and suggested night blindness.

(i) Lentils do not contain large amounts of vitamin C and calcium.

State the long-term effect of a dietary shortage of vitamin C and of calcium,
(2)

vitamin C

........ A\uw G d:.{uamur ton. lead o '-)wtma‘ o dovare Wk Cavmtn .
............................. Sttebaloi Loy onek. Weedon. o  sumb....

calcium

................... A’n“‘vw«.b‘ S bod et Neadac be. inpiope. Sorva +ar~&m0f‘ Sugport ..

N / ResultsPlus

/\ Examiner Comments

This is a good answer that gained both marks for correctly stating
scurvy (and the symptoms) and rickets.
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(i) Lentils do not contain large amounts of vitamin C and calcium.

State the long-term effect of a dietary shortage of vitamin C and of calcium.
(2)

vitamin C

calcium

....................................... VRNt ot SRR ok Ot _Srena, !

/\
,

<¢\ ResultsPlus
Examiner Comments

This answer gained one mark for a correct function of calcium. The
candidate has confused the function of vitamin C with the function of
vitamin D.

‘ntils do not contain large amounts of.vitamin C and calcium.

State the long-term effect of a dietary shortage of vitamin C and of calcium.
(2)
vitamin C

<&isxammer Comments

This answer gained two marks for correctly stating that a lack of
vitamin C leads to rickets and a lack of calcium leads to weaker bones.
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Question 2 (b)(iii)

This calculation required candidates to use the information in the table, that 50 g of lentils

provides 22% of the RDA for protein, to calculate the total mass of lentils required. The
question also asked for the answer to be given to two significant figures. Many candidates
gained both marks and set out clear, well organised working. Some candidates gained one
mark as they gave answers to two decimal places rather than two significant figures.

(i) Calculate the mass, in grams, of lentils that a 16-year-old needs to eat, each
day, to provide their RDA of protein.

Give your answer to two significant figures.

SVYYAWMMS < 23 7. (2)
2%
o
9-7% UGS =22 T2 N0
- mass of lentils needed each day = 2.2 % 2% .9

Y / ResultsPlus

Examiner Comments
This answer gained one mark. The calculation is correct but the final

answer is given to two decimal places rather than two significant
figures.

4\ ResultsPlus
Gy

Examiner Tip

Be clear what are meant by the terms significant figures and decimal
places.
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(i) Calculate the mass, in grams, of lentils that a 16-year-old needs to eat, each
day, to provide their RDA of protein.

Give your answer to two significant figures.
(2)

22% - 505
o . SO
| % = 5-2.2717..,_ a~ 230

(00Ve 2 2.27.xlov:>227%. thdss of lentils needed each day=..23Y

\( ! ResultsPlus
/\\ Examiner Comments

This answer gained both marks. The answer is correct and given to two
significant figures. The working is very clear - an example of good
practice.

.\ ResultsPlus
ey

. Examiner Tip
Always show your working clearly - it may gain marks even if the final
answer if incorrect.

. J
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Question 2 (b)(iv)

This question asked for a simple description of how proteins are digested in the alimentary
canal. Many excellent answers were seen that correctly identified the sites of digestion or
enzyme production, the role of protease and stated that amino acids are the products of the
digestion. Many answers correctly stated that pepsin is an example of a protease that is
located in the stomach. Some candidates gave the wrong location for digestion (eg mouth),
referred to absorption in the small intestine (rather than digestion), and / or named wrong
enzymes such as amylase.

(iv) Describe how protein is digested in the human alimentary canal.
(3)

ThQ 10\".'\0 s ‘oroken down %(om \av&e nsolkte

N / ResultsPlus

Examiner Comments

This answer gained two marks for correct statements about protease
and the production of amino acids. The candidate has stated that the
small intestine is the site of absorption (which is correct but not asked
for in the question) rather that referring to where digestion occurs.
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(iv) Describe how protein is digested in the human alimentary canal.

M ..... \o&m;& ................................................................................................................................................................. e

|
|
/ -

<¢ ResultsPlus
Examiner Comments

One mark was awarded for the term protease. The candidate has
referred to pepsin and the small intestine but the context is confused
and so no credit was awarded for these.

(iv) Describe how protein is digested in the human alimentary canal.

]
f
f

<&4 ResultsPlus
Examiner Comments

This answer gained two marks for a correct reference to pepsin in the
stomach and a reference to the site of digestion as being in the
stomach.
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(iv) Describe how protein is digested in the human alimentary canal.

(3)

........................ %....Then I pn‘ole,isdzgcstwlmtoammna,c:
.................. mrhc,snwlnn-tem“bgpefsrn

b
B
\&\ ResultsPlus
Examiner Comments

This excellent answer gained three marks for the role of protease, the
correct location and the products of digestion (amino acids).
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Question 3 (a)(iii)

This question presented candidates with a woodland food web and asked candidates to
explain why the transfer of energy was different through two different food chains. Many
candidates gave excellent answers that explained that one food chain had an additional
trophic level and so would lose more energy, often going on to list the ways in which the
energy is lost, eg excretion, heat loss and undigested food. Weaker answers tended to give
generic ways in which energy is lost without linking this to the lengths of the two food chains.

(iii) The fox receives 1% of the energy present in the oak tree.
The fox receives 0.04% of the energy present in the grass.

Explain why a higher proportion of the energy reaches the fox from the
oak tree than reaches the fox from the grass.

(3)

Ll v L S S Sy

/ ResultsPlus
\(/\ esu

Examiner Comments

This excellent answer gained three marks. The candidate explains that
the fox occupies different trophic levels in the two food chains and
then goes on to give examples of ways in which the energy is lost.
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(iili) The fox receives 1% of the energy present in the oak tree.

The fox receives 0.04% of the energy present in the grass.

Explain why a higher proportion of the energy reaches the fox from the
oak tree than reaches the fox from the grass.

This answer gained three marks. The candidate gives two ways in
which energy is lost and goes on to state that there are more levels in
one chain than the other.
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(iii) The fox receives 1% of the energy present in the oak tree.
The fox receives 0.04% of the energy present in the grass.

Explain why a higher proportion of the energy reaches the fox from the
oak tree than reaches the fox from the grass.

T: (3)

orgoaist_ears. Other Organishs eneqy Stored .
Which _Meanse. Qa)s +rees only. Pm,gn ........................... 0. m/nh& __________ t...h ___________
Fox_—bt—ar kadsooiylorganlm ...... hur_aross p 9) 10
Qrasshopper then  squirrel or Howse  thea ﬁndly'roFowa ............
Show Uz the Grass... mraoall'lbo&s'o
Morc,orgwsnwklkoqktruonypmommbhf

,
B\

% ResultsPlus
Examiner Comments

This answer gained one mark for the idea of the two food chains
having different numbers of trophic levels. No examples of the ways in
which energy is lost are given.
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(i) The fox receives 1% of the energy present in the oak tree.
The fox receives 0.04% of the energy present in the grass.

Explain why a higher proportion of the energy reaches the fox from the
oak tree than reaches the fox from the grass.

(3)

o Moe trophic level  feed on grass

<¢£Examiner Comments

This answer gained three marks for stating that there are more trophic

levels in one food chain and giving two methods by which energy is
lost.
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Question 3 (b)(i)

This question tested the candidates knowledge of practical work by asking why quadrats are
placed at random. Most candidates appreciated that this would reduce bias or lead to a more
valid or fair result. A number of candidates incorrectly suggested that it would improve
reliability which refers to data being replicated.

(b) A student uses this method to estimate the total area of the woodland floor that
is covered by grass.

« randomly place a 0.25 m’ quadrat in one location of the woodland
+ estimate the percentage of the quadrat that is covered by grass

« repeat at one other location

» calculate the mean percentage covered by grass for both quadrats
« measure the total area of the woodland floor

+ calculate the total area of the woodland covered by grass.

(i) State why the student placed the quadrats randomly at each location.

s s Aw give... unbased  resulbs

Y { ResultsPlus
/\\ Examiner Comments

This answer gained the mark for stating that the results would not be
biased.
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(b) A student uses this method to estimate the total area of the woodland floor that
is covered by grass.

« randomly place a 0.25m’ quadrat in one location of the woodland

estimate the percentage of the quadrat that is covered by grass

+ repeat at one other location

+ calculate the mean percentage covered by grass for both quadrats
+ measure the total area of the woodland floor

« calculate the total area of the woodland covered by grass.

(i) State why the student placed the quadrats randomly at each location. :
(1)

.......................... Th ,z..\j,...oli.d,‘4..4....1}\4)5.....&a.,....,(,n.;.u.r..cm...ih,t...z.cl.i.a.bleﬂ..,..,o.{..ih.,(,.i.r .mtihod,..and........

........................ {heir... _...._mm,p.lm._.....,wu.e‘n.f.t.."....(:J.a.s:.d.. ...fQW.md,s.um..“....pﬁ.’..‘f’.’l’.t.ulak..,..<..(,ox.r~..¢.f.“..cf the......

£ oed

N\

<¢4 ResultsPlus
, Examiner Comments

This answer gained one mark for the idea of bias. No credit was
awarded for the idea of reliability but credit was not lost for making
this statement.
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Question 3 (b)(ii)

This question again assessed candidates' practical understanding and asked them to explain
how they could improve the reliability of the results. Most candidates recognised that the
qguadrat could be placed more times, but only stronger candidates gave more detail such as
the calculation of a mean, the detection of anomalies, or a method for gridding the area.

(i) Explain how the student could improve their method, to obtain a more
reliable estimate of the total area of woodland covered by grass.

(2)

y ! ResultsPlus
/\" Examiner Comments

This answer gained one mark for the idea of repeats.

W4\ ResultsPlus
oy

Examiner Tip
Make sure that you know the differences between the terms reliable,
accurate, valid and precise.
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(i) Explain how the student could improve their method, to obtain a more
reliable estimate of the total area of woodland covered by grass.

(2)

\&\ ResultsPlus
Examiner Comments

No marks were awarded for this answer. The answer gives vague
statements without any explanation of how the reliability could be
improved.

(i) Explain how the student could improve their method, to obtain a more
reliable estimate of the total area of woodland covered by grass.

3 cr(zl.),

<§\< ResultsPlus
Examiner Comments

This answer gained two marks. The candidate states that the
experiment will be repeated and goes on to state that means will be
taken.
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Question 3 (b)(iii)

This mathematical question was completed correctly by many candidates. Most candidates
were able to calculate the area of the rectangle but fewer candidates correctly added the
area of the triangle. Most candidates were also able to go on to calculate the correct
percentage. Mathematical skills were very good on most of the questions on this paper.

(i) The diagram shows the dimensions of the woodland.

80m

A
v

50m

100m

The student finds the mean percentage of the two quadrats covered by grass
is 65%.

Use this value to calculate the total area of the woodland floor covered

by grass.
G5 (3)
(oo

(5090420503 )"
—(4owt So0)* 065

—%500°0.6%
= 2925

total area covered by grass = ......... 2725 .................

Y / ResultsPlus
/\ Examiner Comments

This correct answer gained three marks. The candidate has shown
their working clearly and the answer is an example of good practice.
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(i) The diagram shows the dimensions of the woodland.

80m

A
v

50m

A

v

100m

The student finds the mean percentage of the two quadrats covered by grass
is 65%. )

—

Use this value to calculate the total area of the woodland floor covered
by grass.

(3)
00 )X (0 .
(0 4/ ; ¥6f2'=29>51"'

total area covered by grass = P ?)J ; m’

,
/\
'

<6< ResultsPlus
Examiner Comments

This is another answer that gained all three marks. The working is
slightly different to the previous answer but nonetheless is correct.
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(ili) The diagram shows the dimensions of the woodland.

80m

A
v

50m

A
v

100m

The student finds the mean percentage of the two quadrats covered by grass
is 65%.

Use this value to calculate the total area of the woodland floor covered

by grass. -
( ?0‘*’(00 ) X §\¥
2
Fot]oo <[5
&0)( tw‘-c}OOb
Jopo2 ZHIW
total area covered by grass = 4’ (D s

B\
,

<¢£ ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has correctly calculated
the total area but did not go on to calculate the percentage.
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(i) The diagram shows the dimensions of the woodland.

80m

A
v

50m

A

A\ 4

100m

The student finds the mean percentage of the two quadrats covered by grass
is 65%.

Use this value to calculate the total area of the woodland floor covered

by grass.
' Lox 50 = Yapo @)

total area covered by grass = Yaog m’

1\
f

<¢£ ResultsPlus
Examiner Comments

This answer gained one mark. The candidate has only calculated the
area of the rectangle within the shape.
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Question 4 (b)(i)

This question tested candidates understanding of how to investigate how temperature

affects the rate of anaerobic respiration of yeast. In this first part of the question, candidates

were asked to state the purpose of the oil over the solution. Most recognised that the oil
would prevent the entry of oxygen and so gained a mark. Some candidates gave a vague

reference to preventing air getting in - candidates should be clear that it is preventing oxygen

getting in.

(i) State the function of the paraffin oil.
(1)

~L50 brumak. ggen Gam qpeiny f0 Wt fha gealt cUE. Oaly. dnUne. SAMIORIL  (ACPINON..

Y / ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that the oil prevents
oxygen entry.

(i) State the function of the paraffin oil.
(1)

........ Since W% e Matek A Wi\ wo\ Kiseelye ?w\o“\(%b@feSolqu
and gervepe 0o oMo gas bobbles

Y / ResultsPlus

Examiner Comments

This answer gained no mark as there is no reference to oxygen or the
prevention of aerobic respiration.
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Question 4 (b)(ii)

This question was again focused on practical work, asking candidates to describe how they
could modify the apparatus to maintain the temperature. Many candidates found the
guestion challenging and gave vague answers about checking the temperature without
stating that a water bath could be used and monitored using a thermometer. Candidates
should be clear to state how they will do things rather than giving vague statements.

(i) Describe a method the student could use to keep the temperature of the
yeast and glucose mixture constant.
(2)

.............................. J(\% Coold  she Hhe am} .. aad@\ucmb mixbce so.
............................ khl’?quta(&tsSP{ead‘ Od"e)/l(\bl

Y / ResultsPlus

/\ Examiner Comments

This answer gained no marks. The candidate has described how to
maintain an even temperature rather than to maintain a constant
temperature.

N J

(i) Describe a method the student could use to keep the temperature of the
yeast and glucose mixture constant.

(2)

- ?wr oA rest ol I o
W) YRV Weatin

’\( / ResultsPlus
/\ Examiner Comments

This answer gained both marks for correctly stating that a water bath
and thermometer would be used.
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(i) Describe a method the student could use to keep the temperature of the
yeast and glucose mixture constant.

(2)
Lo Meh ot o fube contaimdng  ageont
................. and__gluent  rodution in o watn Suth
]

Cws'm% o ealn) ar 23%¢ an P1°C

B\

% ResultsPlus
Examiner Comments

This answer gained one mark for the use of a water bath but no
further credit was given.
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Question 4 (b)(iii)

This question assessed the candidates ability to read values from a graph and use them to
calculate a rate. Most candidates were able to correctly read the values and determine that
32 bubbles had been released. Most candidates were also able to divide the number of
bubbles by the time taken to calculate the rate.

(iii) Calculate the rate of bubble production from 0 minutes to 8 minutes when
the yeast is at 37°C.

yoale - oot bu '\ s (2)
T Rwme. T
le
=T =2
rate of bubble production = ; 1 . DUDDI@S pEr Minute

Y { ResultsPlus

/\” Examiner Comments

This answer gained one mark. The number of bubbles is calculated
incorrectly but the candidate has correctly divided by 8 minutes to
determine the rate.

(iii) Calculate the rate of bubble production from 0 minutes to 8 minutes when
the yeast is at 37°C.

32 (2)
€ : b,

rate of bubble production = o o bubbles per minute

Y / ResultsPlus

Examiner Comments

This answer gained both marks for determining the number of
bubbles released and correctly dividing it by the time taken.

\
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Question 4 (b)(iv)

This question asked candidates to explain the reasons for the change in bubble production
over time as the yeast respired anaerobically. Many candidates found this question
challenging and a significant number gave descriptions of the graph rather than
explanations. Strong answers described the steady increase in number of bubbles until
around 18 minutes when no more bubbles were produced and then explained the increase
and level off in terms of there being enough glucose present for respiration until it ran out.
Some candidates mistook the label on the y axis for rate and suggested that the rate levelled
off rather than the fact that no more bubbles were produced.

(iv) Explain the change in the total number of bubbles produced from 0 minutes
to 20 minutes at 25°C,
(2)

e T [Uh Nonnte, Ul slocase as deen bised tng 20 Frore

Y / ResultsPlus

Examiner Comments
This answer was awarded two marks for the correct description of the
increase until 16 minutes when it began to level off and the idea that

the glucose has eventually been used up.
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(iv) Explain the change in the total number of bubbles produced from 0 minutes

to 20 minutes at 25°C.
(2)
T“f .............. %M ............. newber” ': ....... ‘"LWSP"J"“-J“‘"-"— ......... mmm:j .......... ot % .. SonShat
Loale  fra 0 Yo [ mwvtes Lot Skerel  Prodyciag. . Snynort ... bubbdes.. o
..... ! g”z&mmh}
J";‘\' 2 /
\0\ ResultsPlus
Examiner Comments
This answer gained one mark for the description of the increase and
level off but no explanation is given.
(iv) Explain the change in the total number of bubbles produced from 0 minutes
to 20 minutes at 25°C.
(2)
...... dem—bwimtr—t——de  The Fhl nonbes of hobbles oe cafnoon,
avniy my e five Crerme becane e sesd G respiring gmd

N

/J

\&\ ResultsPlus
Examiner Comments

This answer gained two marks for correctly describing the increase and
level off and explaining that the graph levels off as glucose has run out.
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Question 4 (b)(v)

There were many excellent answers to this question about the effects of increasing
temperature on the rate of bubble production, but there were also a number of candidates
who did not interpret the data correctly. Strong answers explained that increasing the
temperature increased the rate of respiration as particles would have more kinetic energy
and so there would be more enzyme-substrate collisions. Only a minority of candidates

recognised that at 37 °C, the rate was faster and also levelled off more quickly as the glucose
ran out.

(v) Explain the difference in the rate of bubble production between 0 and
10 minutes at 37 °C compared with 25°C.

(3)

A 31C, e vate af hunklf. prdwnction s bhigker. ag tht flope..

(§ ‘S‘T‘HPCV‘

L R Ligher
SLemperatuves, veart (eIl gan. weve KE a4ty YRR

Jaster, thevefovt, muvi bakblel . ave furmed.

Y / ResultsPlus

/\ Examiner Comments

This answer gained two marks. The candidate states that there is more

kinetic energy and then explains that this causes the rate of respiration
to increase.
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(v) Explain the difference in the rate of bubble production between 0 and
10 minutes at 37 °C compared with 25°C.

<64 ResultsPlus
Examiner Comments

This answer gained no credit. The candidate has not given any
explanation for the change in rate of reaction and has only given a
description of the data.

(v) Explain the difference in the rate of bubble production between 0 and
10 minutes at 37 °C compared with 25°C.

(3)
e YL D0 B0 follion paed ey o boohty xede ob hubble.... produtivn...
.................................. 10.37°C.. Lompnred. o 25°C hetween 0 snd.. [0 mawter. T S relulied

% ResultsPlus
Examiner Comments

This answer gained two marks for explaining that there is more kinetic
energy so that there are more chances of collision between enzymes
and substrates.
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(v) Explain the difference in the rate of bubble production between 0 and
10 minutes at 37 °C compared with 25°C.
(3)
......... The... tote) nwnber of . bwsbles groduced ncrtasts  ragidly e he. At 8 minules, rists o SIS

prodhiced
Jom the 8% to o mmwe ond (evels off  after 10 minues. The number of . bubbles, increaser. .

lnm:!gﬂw,rnk#W'aluﬂm,ﬂmlfhtltlevekc#b;mulmalwm

than
the. soludion s wstd up: The cwve of the Aempurabure. of  25°C. lovels off slower ot the ent
Wsed up mere

of . B1'C browwe  the enmmes move slower_in. o lower. fomperatue  thus glucor 354 sloely. .

B\

<&4 ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate has stated
that the temperature is closer to the optimum for enzymes, there are
more collision and that the glucose runs out faster when at 37 °C.

(v) Explain the difference in the rate of bubble production between 0 and
10 minutes at 37 °C compared with 25°C.
(3)
e ot ot Mﬁm:skﬂ\vnokll% AAAAA fhon... lS.'.’.L,‘.,.os.u.,l.em:.’.mcx...m ...... M.
@ xi_co,\’.(,. hawt . mm\s«ML%m)\) o the cate X ‘,(C&Y\‘(ﬂm ...... MU,
Ane o ntoxd mdodion. Mok b darde .. ("‘MQ o Rxed omont oY

A so. M nbe s e e

I
|
f

<¢£ ResultsPlus
Examiner Comments

This answer gained two marks for the increase in kinetic energy and
the increase in rate of respiration.
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(v) Explain the difference in the rate of bubble production between 0 and

10 minutes at 37 °C compared with 25°C.
(3)

B Re 37 C e esmzymen o T ueout owe Loa veng wiuch cholen 0 Hetne .
AP m eDusiing. Hata WA WioYe yniMm L einantgy.  forY. MOe SUETALUA ..
Callinow \zhnotan en yme ond Sukasinare. | e elove. Moo vere O veamiakia,

S At Wy oivh Y yeast ok B1°C compaued to. 23'C Wlich

08 e Ry Gt M T —

B
Y < ResultsPlus
/\ Examiner Comments
This excellent answer gained three marks for the increase in kinetic
energy, the increase in number of collisions and the increase in
respiration.
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Question 4 (b)(vi)

This question assessed the candidates knowledge of practical methods and how the accuracy
of the experiment could be improved. Strong candidates recognised that counting bubbles is
inaccurate and that a better method would be to collect a volume of gas in a syringe or
measuring cylinder. A significant number of candidates confused the term accurate with
reliable and incorrectly suggested increasing the number of replicates.

(vi) Describe how the student could modify the experiment to give more
accurate results.

Y / ResultsPlus

/\‘ Examiner Comments

This answer gained one mark for the idea of using a syringe. No
reference is given to the collection of a volume of gas.

(vi) Describe how the student could modify the experiment to give more
accurate results.

B "S- S =\ o I S A Qb

WW\\J»&%

\( / ResultsPlus

< Examiner Comments

ThIS answer gained no marks and is a typically incorrect response
where the candidate has suggested that carrying out more replicates
would improve accuracy.
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NS TN

(vi) Describe how the student dould m mmjjfy the experiment to give more (p(enty aHd n
accurate results, 9 roagU .
T (2)

Tie SHd Nt _can € o gas. gym/gp 10 (o) te

..... FOVedaCQMISML’QS

- \-_7 |
</¢i ResultsPlus
Examiner Comments

This very good answer gained both marks for collecting a volume of
gas in a syringe.
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Question 5 (a)(ii)

Many candidates were able to gain at least one mark but fewer went on to gain both marks.
Most candidates recognised that the blood vessel labelled X would contain blood with less
oxygen, although a few incorrectly stated that it would contain blood with more oxygen.
Fewer candidates went on to mention carbon dioxide levels in the blood vessels although a
significant number incorrectly referred to blood pressures - the question asked about
composition of the blood rather than pressure.

(i) Give two differences between the composition of the blood in X and Y.

...... Hwﬁx\,\)(‘ hoa.. /mr()mw_ Mog.})soﬂvem bed.... Blosdl.... 0.
K. cochoiny... oy RO serses od e Y ottt B

N / ResultsPlus
/\‘ Examiner Comments

This answer gained one mark for correctly stating that the blood in X is
deoxygenated. No marks were awarded for the references to pressure.

(ii) Give two differences between the composition of the blood in X and Y.
(2)

29”_fnfhé[m? 2., blded o X, ancta.

X pelonary nefomy o0, deagunata. blard. Jefes

Y / ResultsPlus

/\ Examiner Comments

This answer gained one mark for the correct reference to oxygen levels
of the blood in the two vessels.
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(i) Give two differences between the composition of the blood in X and Y.
(2)

................. f{.“.__.,.c.».Ms.‘.....n.xﬂamx&d...b\md....Mc.\a....'u_..w%k v oy and. \ow...
\uu‘(bk&&idﬂ. .............................................................................................................................................................................................

\( < ResultsPlus
/\ Examiner Comments

This strong answer gained two marks for stating the correct
concentrations of oxygen and carbon dioxide in the two blood vessels.
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Question 5 (b)(i)

This calculation required candidates to extract the correct information from the table,
rearrange the formula for cardiac output, and substitute in the values. Most candidates were
able to complete this calculation correctly to gain both marks. A minority of candidates
selected the wrong information from the table and used data from the untrained volunteer.

(b) A scientist investigates the effect of exercise on the heart rate of two people.
One person is a trained athlete and the other is an untrained volunteer.

The heart rates of both individuals are measured at rest (0 minutes). Both
individuals then exercise for six minutes and then rest for another six minutes.

The table shows the heart rates of the untrained volunteer and the trained athlete
at rest, during and after exercise.

n

0 (rest) 65 59
2 120 95
4 130 115
6 150, 135
10 100 80
12 80 60

(i) The cardiac output is the volume of blood pumped out by the left ventricle in
one minute.

.

The stroke volume is the volume of blood pumped out by the left ventricle in
one beat.

The cardiac f a resting human is 4900¢m’ per minute,

Calculate the st;g;_e’vgl_ume of the trained athlete when at rest when their
cardiac output is 4900 cm’ per minute. e
el

Use this formula.

cardiac output = stroke volume x heart rate

X X 56

(2)

4300

SEroke yolume

fi

Wao0 - 99,090909
55

stroke volume = . gq‘\ S« 1 | &
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/ ResultsPlus
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Examiner Comments

This correct answer gained two marks. The working is shown very
clearly - an example of good practice.
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(b) A scientist investigates the effect of exercise on the heart rate of two people.
One person is a trained athlete and the other is an untrained volunteer.

The heart rates of both individuals are measured at rest (0 minutes). Both
individuals then exercise for six minutes and then rest for another six minutes.

The table shows the heart rates of the untrained volunteer and the trained athlete
at rest, during and after exercise,

0 (rest) 65 55

2 120 ¢, 95
4 130 115
= 6 150 135
10 100 80

- 12 80 60

(i) The cardiac output is the volume of blood pumped out by the left ventricle in
one minute.

The stroke volume is the volume of blood pumped out by the left ventricle in
one beat,

The cardiac output of a resting human is 4900 cm® per minute.

Calculate the stroke volume of the trained athlete when at rest when their
cardiac output is 4900 cm’ per minute.

Use this formula.

cardiac output = stroke volume x heart rate
(2)

Stroke wolvme = cardiac D\H‘Nk‘
neatkvote

AQq00 o)
SVE — = 718 .29 ‘_q_s_

oS '3 =
ago
stroke volume = 1353‘7!' ......... cm’

-

ResultsPlus

Examiner Comments

This answer gained one mark. The working is correct but the candidate
has selected the wrong data from the table.

.
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(b) A scientist investigates the effect of exercise on the heart rate of two people.
One person is a trained athlete and the other is an untrained volunteer.

The heart rates of both individuals are measured at rest (0 minutes). Both
individuals then exercise for six minutes and then rest for another six minutes.

The table shows the heart rates of the untrained volunteer and the trained athlete
at rest, during and after exercise.

0 (rest) 65 55
2 120 95
4 130 115
6 150 135
10 100 80
12 80 60

(i) The cardiac output is the volume of blood pumped out by the left ventricle in
one minute,

The stroke volume is the volume of blood pumped out by the left ventricle in
one beat.

The cardiac output of a resting human is 4900 cm’ per minute.

Calculate the stroke volume of the trained athlete when at rest when their
cardiac output is 4900 cm® per minute.

Use this formula.

cardiac output = stroke volume x heart rate

Skole yolvae = Cordline oubgob = hiovt ke (2)

44 00 x55: 2(9500

stroke volume = 10300 cm’

* ResultsPlus

Examiner Comments

This answer gained one mark as the candidate has selected the correct
data from the table.

|\ »
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Question 5 (b)(ii)

Graph plotting was generally excellent, and most candidates are able to gain at least three
marks. The graph required linear horizontal and vertical axes - some candidates did not use
a linear horizontal axis (the data for time went up in uneven increments). Most candidates
were able to label the axes correctly and labelled the lines. Most candidates were also able to
join points with straight lines. A small number drew bar charts - candidates should be careful
to read questions thoroughly as this question asked for a line graph.

(i) Plot a graph to show the heart rate of the untrained volunteer and the trained
athlete when resting and during exercise from 0 minutes (when at rest) to
12 minutes.

Use a ruler to join the points with straight lines.
(5)

131

Tme Umndec)
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Y / ResultsPlus

Examiner Comments
This excellent graph gained all five marks. The scales used are all linear
and the axes are labelled. Points are plotted correctly and joined with

straight lines which are not extrapolated. Both lines are also clearly
labelled.
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(i) Plot a graph to show the heart rate of the untrained volunteer and the trained
athlete resting and during exercise from 0 minutes (when at rest) to
12 minutes.
Uunml«hjomthopolnuwnh straight lines, T
150
h.,y |3§ |
fore a8
N 20 +
beorts
per 1°° s
meR o :
hpw) suaudin of
1%
60 .
a5
30
5
0 2 4 6 10 12

Time in Mihutey

ResultsPlus

Examiner Comments

This graph gained four marks. The axes are labelled, points are plotted
correctly and joined with ruled, straight lines and the lines are labelled.

The horizontal scale is not linear so only four marks are awarded in
total.
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(i) Plot a graph to show the heart rate of the untrained volunteer and the trained
athlete when resting and during exercise from 0 minutes (when at rest) to
12 minutes.

Use a ruler to join thg points with straight lines.

At SR & <t

|
\
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ResultsPlus

Examiner Comments

This graph gained three marks for the linear axes, labels and key. The
plots are not correct and the plots are not joined correctly.
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(i) Plot a graph to show the heart rate of the untrained volunteer and the trained
athlete when resting and during exercise from 0 minutes (when at rest) to
12 minutes.

Use a ruler to join the points with straight lines.
(5)

Time (miwete)

h‘s seamees  VOANERA

ResultsPlus

Examiner Comments

This graph was awarded four marks. One of the plots is incorrect so
the plotting mark was not given.
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Question 5 (b)(iii)

This longer question required candidates to analyse the information in the table and their
graph to explain why the trained athlete can run faster than the untrained athlete. Many
candidates found the question challenging but there were also many excellent, detailed, and
accurate answers seen. Strong answers explained that the pulse rate of the trained athlete
was lower so the heart must pump more blood each beat. These stronger answers then went
on to explain that the trained athlete would be able to transfer more oxygen to muscles for
respiration and muscle contraction. Weaker answers tended to be confused, often
suggesting that the trained athlete did not need as much oxygen, had lower respiration rates,
or could control their heart rate. Some answers showed confusion about the differences
between aerobic and anaerobic respiration.

(ili) Explain why the trained athlete can run faster than the untrained volunteer.

Use the information in the table to support your answer.

/\ Examiner Comments

This answer gained one mark. The candidate correctly states that the
heart rate of the trained athlete recovers faster. No explanations are
given so no more credit is awarded.

\(’ / ResultsPlus
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(i) Explain why the trained athlete can run faster than the untrained volunteer.

Use the information in the table to support your answer.
(4)

'ﬂmamtiUmA ....... ‘iw‘ﬁmm‘ ......... athlde... can pump. T Vorking bausdis...
Yo mofe, thaw & witrained volitier, The heat rite of the mml ........................
KWL ......... ke_s __________ a.. S‘tf?}z/ ..... i bmré ....... H ....... s‘G Wy hwtom ....... sa(dj

oygen o lorkig wscles_alug_tusces ot o 2 qing
the oo &t the ity o bette puscle. ot n. B Wl
Wusdle . coritiadion. tmeavs tan muscles. that.  are vsed

o gonalh  more. Jocee. The amowdt of. Hood it ‘du.
wdﬂﬂ ...... G powmf TS, oo lecs than the e toand M e s,

<¢\ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate states that the trained
athlete was able to pump more blood each beat, can transfer more
oxygen, recovers faster and can contract muscles more. Note that

mention of muscles is not enough for the mark - they need to be
contracting.
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(iii) Explain why the trained athlete can run faster than the untrained volunteer.

Use the information in the table to support your answer.

el (@)
Tmﬂec)ai’hlel-fhm‘:%vlow beaf*ro)EandQ;S‘:.r

fecoven. “\Mc.rvwc.mr\&‘}‘l\c»i’m’l.l ﬂ\efachca(,\d
. prodd d by omcmbucrespn Vo (When oxycen wes
.ﬁj 4 Hﬁv_

lsmmcﬂmmwvtckland _oxyagen®
_____ debt is  pa edﬂaﬂ

________ b lowec heort  cole meons fhat he has e buwer

B\

<¢4 ResultsPlus
Examiner Comments

This answer gained two marks for the lower heart rate in the trained
athlete and the idea of reduced oxygen debt.
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(iii) Explain why the trained athlete can run faster than the untrained volunteer.

Use the information in the table to support your answer.

(4)

\( / ResultsPlus

/\ Examiner Comments

This answer gained four marks. The candidate has correctly stated that

the trained athlete can pump a higher blood volume, can deliver more

oxygen, can respire more and so can contract muscles more. They
have also stated that there will be less lactic production.
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(iii) Explain why the trained athlete can run faster than the untrained volunteer.

Use the information in the table to support your answer.

_The tvained athlefe can vup foster because he can
......... n/eaLtggevs’l\mkevo\ume‘\)\oodwmpe& by the heayt, at

alower beals per gh#t minute. This enables the athletes muscles
veceive g greafer blood flovv through his muscles then' untrained
velunteer, So s muscles veceive grenfer amounts of oxygen and

~glucese Yo _his muscles which ave necessary fov respiration, This
surplus of oxygen and glucose allow for o greater vate of

vespivafion, which tvanslates into shronger and faster vuscle

N\

R .

\/¢\< ResultsPlus
Examiner Comments

This answer gained four marks for correctly stating that the heart of
the trained athlete has a bigger stroke volume, pumps at a slower
speed and can pump more oxygen to muscles, which can respire faster
and then contract more.
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Question 6 (a)

This question asked candidates to give the balanced chemical equation for photosynthesis.
Most candidates gained two marks for giving the correct equation. A small number gave
incorrect formulae for glucose and others did not balance the equation.

6 Variegated leaves have areas that are green and areas that are white.

A student uses this method to investigate the effect of light on photosynthesis in a
variegated leaf.

« place a plant in the dark for 24 hours

« wrap a strip of black paper across a leaf

+ shine light on the plant for 24 hours

« remove the black paper

+ use iodine solution to test the leaf for starch

The diagram shows the apparatus the student uses.

black paper

A &

(a) Complete the balanced chemical symbol equation for photosynthesis.

6((01 .......... + 6H,0 - (AHIO‘ + bo'& ...........

(2)

<6\ ResultsPlus
Examiner Comments

This answer gained two marks for giving the correct formula.
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Variegated leaves have areas that are green and areas that are white.

A student uses this method to investigate the effect of light on photosynthesis in a
variegated leaf.

place a plant in the dark for 24 hours

wrap a strip of black paper across a leaf
shine light on the plant for 24 hours
remove the black paper

use iodine solution to test the leaf for starch

The diagram shows the apparatus the student uses.

%{
™

(a) Complete the balanced chemical symbol equation for photosynthesis.

(2)
6(0)_ + 6H0 — CeHnO¢ 4 60,

/ ResultsPlus

Examiner Comments

This answer gained two marks for giving the correct equation.
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6 Variegated leaves have areas that are green and areas that are white.

A student uses this method to investigate the effect of light on photosynthesis in a
variegated leaf.

« place a plant in the dark for 24 hours

« wrap a strip of black paper across a leaf

« shine light on the plant for 24 hours

« remove the black paper

+ use iodine solution to test the leaf for starch
The diagram shows the apparatus the student uses.

black paper

lamp

(a) Complete the balanced chemical symbol equation for photosynthesis.
(2)

/ ResultsPlus

Examiner Comments

This answer gained no marks as the formula for glucose is incorrect.
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Question 6 (b)(i)

This question tested the candidates understanding of the need to destarch plants before
testing the effects of light and chlorophyll on starch production. Around half of the
candidates correctly referred to the removal of starch or destarching the plant. Some
candidates simply stated that by placing the plant in the dark, it would not be able to
photosynthesise - this was not quite enough to gain the mark as the idea of starch removal
was needed.

(b) (i) State why the plant was placed in the dark for 24 hours.

LaJr “m [otmL AnP Aomg oﬁfyh{‘)wﬁ{ s Tl}lmL

Y / ResultsPlus
Examiner Comments
This answer did not gain the mark as, although the candidate
recognises that the plant would not be able to photosynthesis, there is
not mention of starch removal.

(b) (i) State why the plant was placed in the dark for 24 hours.

(1)

Y / ResultsPlus

< Examiner Comments

This answer gained one mark for the idea of destarching the plant.
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(b) (i) State why the plant was placed in the dark for 24 hours.
(1)

"" ..... s b 444444 ¢asace all ﬂlmln .......... 5. Mu! ..... o anmB ...... 5’1(0‘1 ..................... —
........................ ‘U"dwumu(alm? ﬂw?x/{f: 1 ——

N\

R .

\/¢\< ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that the starch
would be removed.
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Question 6 (b)(ii)

In this question, candidates had to shade in or label areas of the leaf that would contain
starch. Most were able to recognise that the areas with chlorophyll that were exposed to light
would contain starch. Some candidates did not appreciate that both chlorophyll and light
were required and so shaded areas with chlorophyll that were under the card.

(i) Diagram 1 shows the position of the black paper on the leaf.

white area
green areas
black paper

Diagram 1

Complete diagram 2 to show where the variegated leaf would appear black
after testing with iodine solution.

/ ResultsPlus
¥

(2)

-

Examiner Comments

This answer gained one mark for not shading the area under the card.
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(i) Diagram 1 shows the position of the black paper on the leaf.

white area

green areas
black paper

Diagram 1

Complete diagram 2 to show where the variegated leaf would appear black
after testing with iodine solution.

(2)

o
<¢\< ResultsPlus

Examiner Comments

This answer gained one mark for not shading the area under the card.
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(i) Diagram 1 shows the position of the black paper on the leaf.

white area

green areas
black paper

Diagram 1

Complete diagram 2 to show where the variegated leaf would appear black
after testing with iodine solution.
(2)

N

<&4 ResultsPlus
Examiner Comments

This answer gained two marks for correctly shading areas with
chlorophyll that were in the light.
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Question 6 (c)

This question tested candidates experimental planning by asking them to plan an experiment
to test the effect of light intensity on the leaves of ivy plants. The mark scheme required
candidates to change the light intensity (C), control a characteristic of the ivy such as age (0O),
carry out repeats (R), measure a feature of the leaves after a stated time (M1, M2) and control
abiotic variables that would affect the plant growth (S1, S2). Many candidates produced
excellent plans and gained at least four marks with many going on to gain all six. Key points
that candidates should remember for future series are:

+ give specific features of the organism that are controlled such as species, age, mass.

+ do not suggest repeats at more values of the independent variable, the idea of the repeats
is for increasing reliability by repeating at the same values.

+ when suggesting ways of measuring the dependent variable, give measurable features eg
length, volume, mass rather than amount and give a stated time.

+ make sure that other control variables are relevant to the experiment.
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(c) The student observes that the leaves on different ivy plants seem to be different_
sizes depending on the amount of-sunlight the plants receive.

Design an investigation to test whether the_amount of sunlight received by ivy
plants affects the size of their leaves.

Include experimental details in your answer and write in full sentences.
(6)

b ond.. ok Shinteg Kbk |\ MR makre. viA\ec [ieasiNes
LR dinok® A g aw Joas o falh Vo,

J0PL. ke MaSwe

L N ——
LN WO M0 sdee (AL ST B M \eoves  Sawe  peuies. 8.

\NX&%&NW\QM .......................

I/\. -

% ResultsPlus
_ Examiner Comments

This answer gained all six marks. The candidate clearly states that the
light intensity will be varied (and gives a method), the way that the
leaves will be measured is given (length), the ivy is controlled (same
starting size of leaves), two relevant abiotic controls and repeats

(C, O, R, M1, 51, S2).
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(c) The student observes that the leaves on different ivy plants seem to be different
sizes depending on the amount of sunlight the plants receive.

Design an investigation to test whether the amount of sunlight received by ivy
plants affects the size of their leaves,

Include experimental details in your answer and write in full sentences.

(6)
B (PN (U "V S\ " SO G 7 SRS 'YSor”. WS PO 'Y SR S

funt

...................................................................................................................................

(Total for Question 6 = 11 marks)
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C - Tempuchem
(- U (P 9) sl
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Y / ResultsPlus

Examiner Comments

This answer gained six marks. The candidate has also planned their
answer at the bottom of the page using C, O, R, M, S - this is good
practice and should be encouraged.

The marks are:

C - same light intensity.

O - same species of plant.
R - repeats.

M1 - measure using a ruler (measure size alone would not gain the
mark).

M2 - left for one week.

S1 & S2 - control temperature and pH.

4\ ResultsPlus
\

Examiner Tip
Plan these style of questions using C, O, R, M, S but give your answer in
the context of a whole experiment with full detail.
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(c) The student observes that the leaves on different ivy plants seem to be different
sizes depending on the amount of sunlight the plants receive.

Design an investigation to test whether the amount of sunlight received by ivy
plants affects the size of their leaves.

Include experimental details in your answer and write in full sentences.
: (6)

..................... Prepare. two  Aiferent plants . Place them both in_ dark for...

A wder stong swalight_and plate. plank B in & plae. that....
s Nm. Messwre the \eot Size of beth plamts for one Week
e O, Compare  Yhe weswMs.

Examiner Comments

<6\<Resultsplus

This answer gained five marks for:

C: changing the light intensity.

O: plants both left in dark for 24hr.

S1 and S2: same temperature and water.

M2: left for one week.

M1 is not given as not a length or mass etc.
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(c) The student observes that the leaves on different ivy plants seem to be different
sizes depending on the amount of sunlight the plants receive.

Design an investigation to test whether the amount of sunlight received by ivy
plants affects the size of their leaves.

Include experimental details in your answer and write in full sentences.

ﬁ“ You first. shhaa-umld-rtm-ﬂvepm:wdmm the
........... Sree. of leaves. o need o vopent the. £xptriment. for serval times.
Yom. resd . c}wsz-ﬂmea/‘m.;gmw Ld-rbmvl e Plant....

/’Iﬂ\' o/
\&4 ResultsPlus
Examiner Comments
This answer gained four marks for:
C: changing the light intensity.
S1: controlling the carbon dioxide.

O: controlling the species of plant.

R: repeats.
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Question 7 (a)(ii)

This question tested the candidates factual knowledge of the role of hormones in the
menstrual cycle. Most candidates were able to state that oestrogen repairs the uterus lining
and most went on to state that progesterone maintains the lining. Some candidates referred
to FSH and LH and egg maturation. FSH and LH are emboldened topics in the specification so
cannot be tested on Paper 1. The question also asked about how oestrogen and
progesterone affect the uterus so other effects of the hormones were not relevant.

(i) State how oestrogen and progesterone affect structure C during the
menstrual cycle.
(2)
oestrogen

_cquses e INing  of yreus  to  tHicken

progesterone

W sHoomadres e brealng 0w ot

Y / ResultsPlus

Examiner Comments

This answer gained one mark for the correct function of oestrogen.
The answer given for the role of progesterone is incorrect.
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(i) State how oestrogen and progesterone affect structure C during the
menstrual cycle.

(2)
oestrogen

Mo e olens

progesterone

N

Y < ResultsPlus

/\ Examiner Comments

This answer gained two marks as the candidate has correctly given the
role of oestrogen in repairing the uterus lining and the role of
progesterone in maintaining the lining.
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Question 7 (b)(i)

This question asked candidates to explain how an embryo is formed after sperm and egg
meet. Many candidates correctly stated that the gametes fuse and produce a zygote. A
significant number also went on to state that the zygote then undergoes mitosis. Some
candidates incorrectly suggested that meiosis occurs to produce other cells.

(b) In vitro fertilisation (IVF) is used to help some people have children.
Eggs are mixed with sperm in a laboratory.

Embryos are then transferred into a uterus.

() Describe how an embryo forms after the eggs and sperm have been
mixed together.

(2)

Y / ResultsPlus

/\ Examiner Comments

This answer gained two marks for correctly stating that a zygote will
undergo mitosis to produce an embryo.
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(b) In vitro fertilisation (IVF) is used to help some people have children.
Eggs are mixed with sperm in a laboratory.
Embryos are then transferred into a uterus.

(i) Describe how an embryo forms after the eggs and sperm have been
mixed together.

(2)

N\
s

\6\ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that the sperm and
egg fuse together.
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(b) In vitro fertilisation (IVF) is used to help some people have children.
Eggs are mixed with sperm in a laboratory.
Embryos are then transferred into a uterus.

(i) Describe how an embryo forms after the eggs and sperm have been
mixed together.

\0\ Examiner Comments

This excellent answer gained two marks for correctly stating that the
egg and sperm fuse to form a zygote which divides by mitosis.

/ST o
T4\ ResultsPlus
\_, Examiner Tip
Do not confuse mitosis and meiosis and make sure that the spelling of

them is correct.
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Question 7 (b)(ii)

This question was a challenging question that required candidates to look at two sets of data
about IVF. One graph showed the effect of limiting the number of embryos that can be
transferred on the number of multiple births, and the table demonstrated the effect of age
on the success of IVF. Candidates were asked to discuss the effects of limiting the number of
embryos transferred. Many candidates gained at least three marks but only the strongest
answers gained all five. Many candidates recognised that the number of multiple births had
declined over time and strong answers went on to state that there had been a sharp
decrease after the restrictions had been brought in. Only a few candidates pointed out the
numbers of multiple births before the restrictions were fairly stable. Candidates should
always try to give as much detail as possible when describing trends and patterns in data.
Most candidates were able to describe the decrease in success of IVF but only a minority
went on to explain that this is why older women are allowed to have more than one embryo
transferred. Candidates should always consider the quality of the experimental design. In
this question, many did comment on the design, pointing out that there was no information
on sample sizes, other health factors of the mothers or sperm quality. Weaker answers
tended to gain up to two marks, often for describing basic patterns in the number of multiple
births and the effect of age on success.
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Discuss the effects of Iirliting_the number of embryos transferred.

Use the information in the table and the graph to support your answer.
(5)

@ :
AEOskenced.  FE.o person.. o K0S ne e (3D Mo e o9

Lpsesen (1) L o8 3inte, a5 Stk Ve the. Salle. KN SWKOS
ot (v&
raxdecsent oS oS o perSh  aen>  oldex . Pasc aqe,

..... AT 3F o 2B A Switn vare ), o persca. amed G0k MA
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N 4 ResultsPlus

Examiner Comments

This excellent answer gained five marks. The candidate has explained
that the number of multiple births decreases and decreases more
sharply after 2007. They have correctly described the effect of age on
success rates and linked it to the need for transferring more embryos
in older women. In the second paragraph, the candidate clearly
explains that there may be other health factors and that the sample
size is unknown.

" J

.\ ResultsPlus
\_ Examiner Tip
When answering discussion questions, always describe detailed
patterns in data, suggest explanations and comment on the

experimental design.
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Discuss the effects of limiting the number of embryos transferred.
Use the information in the table and the graph to support your answer.
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N { ResultsPlus

Examiner Comments
This is another example of an answer that gained five marks. The
candidate states that the number of multiple births decreases over
time and that as age increases, success decreases. Later in the answer,
the candidate correctly refers to the steady decrease until 2007,
followed by a sharp decrease. A mark is also given for the converse

idea of two embryos are transferred in older women linked to success
rate.
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Discuss the effects of limiting the number of embryos transferred.

Use the information in the table and the graph to support your answer.
(5)

o IVE et mants Hr2a+

.............. < W Al.n0+. S¥re0g :
....................... NG I0Fo rnmetioa o Foac 4+ Nmhe-
............... OTf Plep(s.

 Moce. 0pnbeyoS pleceer  ntO e LR

« ResultsPlus

Examiner Comments

This answer gained three marks. The candidate states that the number
of multiple births decreases, that success decreases with increasing
age and that there may be other factors affecting the results.
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Discuss the effects of limiting the number of embryos transferred.

Use the information in the table and the graph to support your answer.

A 2008 seh 00K, M pvedise ) Manlhle e
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\6\ ResultsPlus
Examiner Comments

This answer gained five marks. The candidate clearly describes the
decrease in number of multiple births and goes on to decrease the
steeper decrease after 2007. The candidate also explains that
increasing age decreases the success of IVF and that other factors may
affect the data and that reliability is lacking as there are no repeats.
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Discuss the effects of limiting the number of embryos transferred.

Use the information in the table and the graph to support your answer.
(5)

ki cod A prove Te be. hecm tel. for. ,

Cavn‘fryv’“«decl"“'ngprbﬂderpep“l%'fct(foc"c‘f/.ﬂ>
when women gctf dldee They  begin to (et Their  obility o
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-

ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that IVF success

decreases with age and that this is compensated for by allowing more
than one embryo to be transferred.
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Question 8 (a)(ii)

Most candidates were able to correctly state that process W in the carbon cycle is
photosynthesis. A few candidates suggested that the process was respiration or combustion.

(i) Give the name of the process labelled W.
(1)

e A EOVNPO SO

Y / ResultsPlus

/'\‘ Examiner Comments

This answer is an example of an incorrect response that did not gain
the mark.

(i) Give the name of the process labelled W.
(1)

s ek PA""S%M)"S s e ey e T, T

-

Y / ResultsPlus

/\ Examiner Comments

This answer gained one mark for correctly stating that the process is
photosynthesis.
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Question 8 (b)(i)

This question asked candidates to name a greenhouse gas, other than carbon dioxide,
methane, or nitrous oxide. Many candidates found this question challenging, stating carbon

monoxide or sulfur dioxide. The most common correct answer was CFCs.

(b) Carbon dioxide, methane, and nitrous oxide are three greenhouse gases.

The table shows a comparison of these greenhouse gases.

The Global Warming Potential (GWP) is the ratio of the heat absorbed by a
greenhouse gas in the atmosphere relative to the heat absorbed by the same

mass of carbon dioxide gas.

carbon dioxide 77.00 i 1 1000
methane 16.00 30 25
nitrous oxide 0.77 270 298

() Name one other greenhouse gas.

/ ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating CFCs.
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(b) Carbon dioxide, methane, and nitrous oxide are three greenhouse gases.
The table shows a comparison of these greenhouse gases.

The Global Warming Potential (GWP) is the ratio of the heat absorbed by a
greenhouse gas in the atmosphere relative to the heat absorbed by the same
mass of carbon dioxide gas.

carbon dioxide 77.00 1 1000
methane 16.00 30 25
nitrous oxide 0.77 270 298

(i) Name one other greenhouse gas.

A.Results?lus

Examiner Comments

This is another example of a correct answer, water vapour, that gained
one mark.
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Question 8 (b)(ii)

This question presented candidates with data on three greenhouses gases and asked for
them to evaluate it to identify which of the gases would give the biggest contribution to
global warming. Many excellent answers were seen that identified carbon dioxide as the
most likely gas and supported this with evidence such as the length of time it persists and
the amount released. The strongest answers fully evaluated the data, stating that carbon
dioxide had the lowest global warming potential and went on to evaluate the contributions of
nitrous oxide and methane. Candidates should be careful when writing their answers to not
simply quote data but use it. For example, it was not enough to state that 'carbon dioxide is
77% of all greenhouse gas emissions' but a mark would be gained for pointing out that
carbon dioxide is the highest of all greenhouse gas emissions. When evaluating data,
candidates should also explore both sides of an argument or give data to support and to
counter a conclusion. Weaker answers tended to gain up to two marks and often only
explored one or two aspects of the data.

91 Int GCSE Biology Science Double Award 4SDO 1BR



(i) Evaluate the information in the table to identify which of these gases is likely
to contribute most to global warming.

(5)
cabon dioxide it 'S e bu)
.............. he  met  podued  qreeqhcuse  gos, even #
he GWP s ,Ow ) “\e sheer Wh& op

' ResultsPlus

Examiner Comments

This answer gained four marks. The candidate states that carbon
dioxide is the biggest contributor and goes on to explain why in terms
of being longer lasting and released in the highest amounts, even
though it has a low GWP.
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(i) Evaluate the information in the table to identify which of these gases is likely
to contribute most to global warming.

(5)
oo,
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% ResultsPlus
Examiner Comments

This answer gained just one mark. Unfortunately, the candidate states
that carbon dioxide is one of the main contributors rather than the
contributor. One mark is given for the idea that it lasts longest. The
comment about the 77% of all greenhouse emission is simply quoting
data and not giving a context. Nitrous oxide is listed as having the
highest GWP but no further information is given.
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(i) Evaluate the information in the table to identify which of these gases is likely
to contribute most to global warming.

(5)

Carbon olioxicle S mest Hée(\(j fo Confribife 10 alspa!

LQSP LEOJ i,

\‘F &E orLS L MLt L\eu g

Examiner Comments

This answer gained five marks for:

e correctly identifying carbon dioxide.

e stating that carbon dioxide last the longest.

e stating that carbon dioxide is the highest emission.

e stating that nitrous oxide has high GWP but low emission.

e stating that methane has lower GWP and more release than nitrous
oxide.
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(i) Evaluate the information in the table to identify which of these gases is likely
to contribute most to global warming.

(5)
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N / ResultsPlus

Examiner Comments

This answer gained five marks for:

¢ identifying carbon dioxide as being highest emission.

¢ identifying carbon dioxide as having lower GWP (less potent).

¢ identifying carbon dioxide as lasting longest.

e stating that methane has higher GWP but lasts less time.

e stating that nitrous oxide has higher GWP (less potent) but only a

little is released.
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Question 9 (a)(i)

This question tested the candidates direct recall of the definition of the term transgenic. The
definition for this term is given in the specification as: 'transgenic means the transfer of
genetic material from one species to a different species'. Many candidates had clearly learnt
the definition well and scored the mark. A significant number, however, referred to the
movement of DNA from one organism to another rather than from different species. When
giving definitions that are listed in the specification candidates should ensure that they are
accurate.

9 Scientists have developed transgenic crop plants that are resistant to
herbicides (weedkillers).

(a) (i) State what is meant by the term transgenic.
(1)

IPQM‘ ye.nik FN €\ DG DL \\\0* Conlaing... M. gene Pr\m\ TONY

..,.Q.(ﬁgmmxm./&.p&.mﬂc.S CFemot sy Tt S

Y / ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that transgenic
refers to organisms with genes from different species.

9 Scientists have developed transgenic crop plants that are resistant to
herbicides (weedkillers).

(a) (i) State what is meant by the term transgenic.
(1)

LS v %e,vxc(.\h.(,b\\\.xg.m.”.,_wm.d;,@%m o ot demeced

Y / ResultsPlus

< Examiner Comments

This answer did not gain any credit. Despite referring to genes, there is
no mention of the movement of them between species.

N
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9 Scientists have developed transgenic crop plants that are resistant to
herbicides (weedkillers).

(a) (i) State what is meant by the term transgenic.

.
.
I\
\

Y { ResuitsPlus

/\\ Examiner Comments

This answer gained no mark as although there is mention of genes
moving between organisms, the answer needs to state the genes move
between different species.

;
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Question 9 (a)(ii)

Many candidates gained at least one mark for this question about the benefits of growing
herbicide resistant crops. Strong answers stated that the herbicides would kill weeds but not
the crops and this would reduce competition and increase the yield. Weaker answers tended
to confuse the term herbicide with pesticide and suggested that the crops would kill pests.
Only a few candidates suggested factors that the plants would be competing for with the
weeds - it is good practice when discussing competition to name factors that are being

competed for.

(i) Suggest why growing herbicide-resistant crop plants is beneficial to farmers.

'PAJA»:OS Crop ‘kjﬁ/ {NIW*—‘ 7[\me m(/(acg co&i‘ - ‘
Dnmes gl Mo Foomee 3o W ik oiflbad henagrg Al

.‘ENMF‘ Wﬁ‘k N ‘
o il

(2)

N / ResultsPlus

Examiner Comments
This good answer gained two marks. The candidate has stated that the
weeds will be killed but crops are unharmed and gone on to say that
the yield of crop will increase.

99 Int GCSE Biology Science Double Award 4SDO 1BR



(i) Suggest why growing herbicide-resistant crop plants is beneficial to farmers.

This answer gained two marks for correctly stating that the crops
would survive but the weeds would die and then explaining that this
would increase the crop yield.

(i) Suggest why growing herbicide-resistant crop plants is beneficial to farmers.
(2)

_______________ Mo keeh Yo use  pgosae pesticides ubich !s Jess

.......... }l%@u;«mﬁd&&ﬁmslvﬁ, WAJMIPJJM&@’E’
....... H-e.ylam/:s

N\

R .

<&\< ResultsPlus

Examiner Comments

This answer gained no marks and is a typical example of where a
candidate has confused pest resistant crops with herbicide resistant
crops.
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Question 9 (b)(i)

Most candidates were able to identify non-resistant crops as having genotypes of RR or Rr. A
few candidates misread the information in the question and gave the genotype as rr.

(i) Give the possible genotypes of Palmer amaranth plants that are not resistant
to herbicides.

A
N\

I '\

\

/ ResultsPlus
¥

Examiner Comments

This answer gained one mark for giving the correct possible genotypes.

(i) Give the possible genotypes of Palmer amaranth plants that are not resistant

to herbicides.
(1)

.................................................................................................................................. R Re

A
\
EN
\

N { Result<Plus
/\\ Examiner Comments

This answer gained no marks as only one genotype is given.
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Question 9 (b)(ii)-(iii)

For these two questions, candidates had to construct a genetic diagram, clearly labelling the
phenotypes of the offspring and then determine the correct probability of producing
resistant plants. Many excellent answers were seen that gained full marks for both questions
and it is clear that centres are preparing candidates well for questions with genetic crosses.
Common errors that candidates made included:

+ not labelling the phenotypes of the offspring.
* selecting two heterozygous parents.
+ placing two alleles in each gamete.

The letters that candidates were asked to use were R and r. Although candidates were not
penalised for using different letters, it is important to use upper and lower case letters

(eg A and a) rather than different letters (eg A and B). It is also good practice to use letters
where the upper and lower case cannot be easily confused, for example H and h, rather than
Candc.
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(i) A Palmer amaranth plant that is resistant to herbicides is crossed with a
Palmer amaranth plant that is heterozygous for herbicide resistance.

Draw a genetic diagram to show the genotypes of the parents, the gametes
they produce, and the genotypes and the phenotypes of the offspring.

_]r]-
RR,IR,—_‘__ %‘_
d frl rr

Parents

s o, Qe
C#s?‘""‘ﬁ | e R ryre

Qr = not herbicide reSistamt  lout camy He gene
o = herbiude vesiStogut

(i) Give the probability of the cross in (b)(ii) producing a plant that is resistant
to herbicide.

%Resultsplus
Examiner Comments

This answer gained full marks for both questions. The cross is set out
well and the phenotypes described under the cross.

e \ ResultsPlus
=8

) Examiner Tip

Don't forget to give phenotypes of the offspring and set out crosses
neatly.
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(ii) A Palmer amaranth plant that is resistant to herbicides is crossed with a
Palmer amaranth plant that is heterozygous for herbicide resistance.

Draw a genetic diagram to show the genotypes of the parents, the gametes
they produce, and the genotypes and the phenotypes of the offspring.

(3)
\ v [ T\
T \ (Y
X | ¢ e V
(iii) Give the probability of the cross in (b)(ii) producing a plant that is resistant
to herbicide.
(1)

<6\ ResultsPlus
Examiner Comments

This answer gained two marks for the cross and one mark for the
correct probability.

The cross is correct but the candidate has not given the phenotypes of
the offspring.
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(i) A Palmer amaranth plant that is resistant to herbicides is crossed with a
Palmer amaranth plant that is heterozygous for herbicide resistance.

Draw a genetic diagram to show the genotypes of the parents, the gametes
they produce, and the genotypes and the phenotypes of the offspring.
(3)

, R
N

WW,M

o€ S?fi'\3 thg'?\yts s 5070 nak eSSt tont | B0 e re STST ant,

(iii) Give the probability of the cross in (b)(ii) producing a plant that is resistant
to herbicide.

: ResultsPlus

Examiner Comments

This answer gained full marks. The cross is set out correctly and the
phenotypes of the offspring given.

(A ResultsPlus
\_} Examiner Tip
If you need to select letters for alleles, select ones that have clearly

distinct upper and lower cases, eg Q and g NOT C and c.

105 Int GCSE Biology Science Double Award 4SD0 1BR



Question 9 (b)(iv)

This question asked candidates to explain the process by which weeds can evolve resistance
over time by natural selection. Many excellent answers were seen that gained full marks and
it is clear that candidates and centres prepare carefully for questions about natural selection.
Many candidates correctly stated that mutation would occur and that this would enable
better survival, reproduction, and so pass on the alleles to the next generation. Candidates
should be clear that it is the allele that is passed on rather than the characteristic or the trait.
Candidates should also be clear about the increased reproduction of the organisms rather
than simply saying that numbers increase.

(iv) Explain how Palmer amaranth plants have evolved to become resistant to

herbicides in areas where herbicides are used frequently.
(4)

Theve ros o wodedi  ppihs wode o gat @k o |oliids
s bvondde  dlde s paed oo ofpris as U

ks copadost | Mk omeld o spavekoms AW ol b
Vlirer: avmevedn _ poacds Leave  vatltnod b lnaoreis -

N / ResultsPlus

Examiner Comments

This answer gained three marks for correctly stating that mutations
occurred and that the allele was passed on during reproduction.
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(iv) Explain how Palmer amaranth plants have evolved to become resistant to

herbicides in areas where herbicides are used frequently.
(4)

D paver thealles %t herd gawebion.

,
B\

% ResultsPlus
Examiner Comments

This answer gained all four marks for stating that the plants mutated,
survived better, reproduced and then passed on the allele to the next

generation.

(iv) Explain how Palmer amaranth plants have evolved to become resistant to
herbicides in areas where herbicides are used frequently.

(4)
. Mukoion i planks cceake  vadations of . resiskank. Those ylm-(m
wikh  vesiskank Ao backicida. will Grvive from ik end
mrfoe‘w’-& ...................... AL ({’ Lesiskanke.  will macr M&d«a{o ..................
\muw\m‘”wodw ........... 9 ma.-,emu;,*)“& ...... JM»wn-kA ..............

/'\
/

% ResultsPlus
Examiner Comments

This excellent answer gained all four marks for describing the
reproduction, survival, passing on of genes and reproduction of the

plants.
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Question 9 (b)(v)

This very challenging question generated a wide range of answers. Candidates were asked to
explain why if resistance is due to a recessive allele, no non-resistant weeds exist after a few
generations but if resistance is dominant, some non-resistant genes do occur. Despite many
candidates finding the question challenging, there were many outstanding answers. The
stronger answers explained that if resistance is due to a dominant allele, non-resistant
recessive alleles could be carried, and when two heterozygotes reproduce, some of the
offspring would not be resistant.

(v) In plants such as Palmer amaranth, where the allele for herbicide resistance is
recessive, no non-resistant weeds occur after five years of using herbicides.

In other plants, where the allele for herbicide-resistance is dominant,
some non-resistant weeds occur after five years of using herbicides.

Explain this difference in the number of non-resistant weeds after five years of
us!ng herbicides.

(2)

w%mpam Volgeol Yoy WAlCe won

Vecess (Va ?
oF

M 0_J1e
m O“wn n}) (Total for Question 9 = 14 marks)

\/\B\NN o WALh Wig herlotude a(l(’.le W Vo (€ggVe AWMy
WAt o prooticed

WW“L W&i%% Y d%vmmm G v ldble:

\( / ResultsPlus

/\ Examiner Comments

This answer gained two marks for stating that the heterozygotes will
carry the recessive allele and if two breed, some of the offspring will
receive two recessive alleles.

4
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(v) In plants such as Palmer amaranth, where the allele for herbicide resistance is
recessive, no non-resistant weeds occur after five years of using herbicides.

In other plants, where the allele for herbicide-resistance is dominant,
some non-resistant weeds occur after five years of using herbicides.

Explain this difference in the number of non-resistant weeds after five years of
using herbicides.

(2)

<¢4 ResultsPlus
Examiner Comments

This answer gained two marks for stating that if recessive, only rr
plants will survive and that if dominant, some heterozygous plants will
survive that can pass on the recessive (non-resistant) allele.
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(v) In plants such as Palmer amaranth, where the allele for herbicide resistance is
recessive, no non-resistant weeds occur after five years of using herbicides.

In other plants, where the allele for herbicide-resistance is dominant,
some non-resistant weeds occur after five years of using herbicides.

Explain this difference in the number of non-resistant weeds after five years of
using herbicides.

(2)
........................... Tn plm‘_%fso‘/\meq\\e‘e Iun hobickdlo- seanighnce.
Drepwor\l—quhLNo(mmm ........
ponent wed

!
>
3.9
B

(Total for Question 9 = 14 marks)
broeding twight hove OCCuned s

IC S
E brieeded Hee Hwo #me@

ReL He ganpednn ollele @ (v\:c>!.ucn.t>k

.»&nmgggow; flecesive a”eaes i—e\g"‘ ane za’z_aailsl‘ua"J

{
/

% ResultsPlus
, Examiner Comments

This excellent answer gained both marks for explaining that the plants
may carry a recessive allele if resistance is dominant and then goes on
to show a cross to illustrate how offspring could gain two recessive
alleles.

N
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Question 10 (a)(i)

This question required candidates to identify and name the iris on a diagram of the eye. Most
candidates gained the mark, although a few labelled the iris as the pupil or the lens.

10 The diagram shows the structure of a human eye.

\’( < ResultsPlus

/\ Examiner Comments

This is a correct answer that gained the mark.
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10 The diagram shows the structure of a human eye.

(a) (i) Give the name of structure Z.

-

ResultsPlus

Examiner Comments

This is an example of an incorrect answer where the candidate has
confused the iris with the suspensory ligaments.
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Question 10 (a)(ii)

In this question, candidates were asked to explain how two labelled structures (X and Y) are
able to alter the shape of the lens when focusing on a nearby object. Many strong answers
were seen that gained all three marks for explaining how the ciliary muscles contract, the
suspensory ligaments go slack, and the lens thickens. A few candidates incorrectly stated that
the muscles relax, and others referred to the contraction of the suspensory ligaments.

(i) Describe how structures X and Y control the shape of a lens when focusing on
a near object.
(3)
MINED.. QYO X e B RO ... QYO YRLX.. i TWR CAMC LJ MAUASCAL ... CoNi
QLK. OO AOE..... SCAS. QROSEN S WAL S NAlKen., (ROO00y. .. M. Ko

leny..... R Co.nnGy.... AR do.. AN kA (RPCOLk... L4 YO

ARL..... . e _\-,“Q“ESZ "QQK‘QQ('\BL

N / ResultsPlus

Examiner Comments

This excellent answer gained three marks and actually has all four
mark points. The candidates clearly states that the ciliary muscles
contract, the suspensory ligaments slacken, the lens thickens and the
lens refracts the light more.

\.

4\ ResultsPlus
\

Examiner Tip
When referring to suspensory ligaments, state that they slacken rather
than relax. When referring to the lens, don't say it gets bigger, say that
it gets thicker or more convex.
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(i) Describe how structures X and Y control the shape of a lens when focusing on
a near object.

ke o Blyecie oo WRSAARV  Acle L LAMRARe S, ATE ATty (ng

= A a\vewryy  messle s (osouesssa, W) covieos

- T\ -&J&P&n o

\é\ Examiner Comments

This answer gained all three marks for stating that the muscles
contract, the ligaments loosen and the lens becomes more convex.

(i) Describe how structures X and Y control the shape of a lens when focusing on

a near ob|ect.

(3)
................................................................ Co S T S L € S e —
........................................................................ C.\\;.o.“mnmCquq R
s I S A R I o R s

N

%Resultsplus
Examiner Comments

This answer gained two marks for the muscles contracting and the lens
getting thicker. The ligaments relaxing was not given a mark as relaxing
implies that they are muscular tissues.
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Question 10 (b)(i)

This question presented candidates with information about cataracts in the lens. This first
part of the question asked the candidates to suggest why cataracts would affect vision.
Although cataracts are not listed in the specification, information about them was given in
the question and the question was testing candidates' understanding of how the eye
functions. Many candidates gave excellent answers that gained both marks. Strong answers
stated that less light would pass through the lens (or that refraction was affected) to the
retina. Only a few candidates referred to impulses passing along the optic nerve - signals was
not accepted as an alternative to impulses.

(b) A cataract occurs when the lens becomes cloudy.,

Severe cataracts are the main cause of blindness around the world.

(i) why people with cataracts are unable to see clearly.
(2)

s
A o g M\ B ) % e reow, opfic nerc oot Senks. undesc.
mf\ub

\( / ResultsPlus

Examiner Comments

This answer gained both marks for correctly stating that less light
passes through the lens onto the retina.
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(b) A cataract occurs when the lens becomes cloudy.

Severe cataracts are the main cause of blindness around the world.

(i) Explain why people with cataracts are unable to see clearly.

| -
¢ < ResultsPlus

/\ Examiner Comments
This answer gained two marks for stating that refraction is affected as
light passes through the lens onto the retina. The candidate would not

have gained a mark for 'signals to the brain' although they have
already gained two marks.

(b) A cataract occurs when the lens becomes cloudy.

Severe cataracts are the main cause of blindness around the world.

() Explain why people with cataracts are unable to see clearly.

4 A\\ |
N < ResultsPlus
/\ Examiner Comments
This excellent answer has all three mark points present. The candidate
refers to altered refraction onto the retina and explains that rod and
cone cells are less able to send impulses to the brain.
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Question 10 (b)(ii)

This final question of the paper presented candidates with data showing the effect of
increased exposure to sunlight on the risk of developing cataracts. The examiners were
impressed with the quality of answers seen, with most candidates gaining at least one mark
and many gaining all four. Many candidates recognised that there was a simple trend
showing that increased exposure led to increased numbers of cataracts. Many candidates
also recognised that the group sizes were different, so validity was an issue. Commendably, a
significant number of candidates determined the percentage of people with cataracts at each
exposure time and recognised that there was only a real increase after 11 hours. The
examiners were impressed with how many candidates used their calculated percentages to
support their answers. Strong answers also referred to other factors that were not accounted
for, such as clothing, diet and genetics and the fact that the data was from only one country.
The quality of answers seen shows that candidates and centres are preparing very well for
these longer, data analysis questions and they should be commended for their hard work.
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Comment on the results of the investigation.
(4)
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/'l

\6\ ResultsPlus
Examiner Comments

This excellent answer gained all four marks. The candidate clearly
states that cataract numbers increase and has used calculated
percentages in their answer. They also discuss the reliability of the

investigation and other factors that may influence the development of
cataracts.
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Comment on the results of the investigation.
(4)

{
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-

ResultsPlus

Examiner Comments

This good answer gained three marks for identifying the increase,
using a percentage calculation and discussing the reliability of the data.
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Comment on the results of the investigation.

(4)

L L

J
f
f

<¢£ ResultsPlus
Examiner Comments

This answer gained two marks for recognising the increase and using
calculated percentages in their answer.
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Comment on the results of the investigation.

B
B
\0\ ResultsPlus
Examiner Comments

This answer gained three marks for recognising the increase, noting
that group sizes were different and suggesting other factors that would
affect the data.
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Comment on the results of the investigation.
(4)
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</¢S ResultsPlus
Examiner Comments

This answer gained four marks for recognising the increase, stating
that group sizes vary, discussing reliability and noting that other
factors, such as age and genetics, would influence the results.
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Comment on the results of the investigation.
(4)

.......................................................................................................................
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% ResultsPlus
Examiner Comments

This excellent answer gained all four marks. The candidate clearly

states that there is little increase up to 11 hours, calculates and uses

percentages, notes the increase at 11 hours and discusses both
reliability and other factors that affect the cataract development.
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Paper Summary

Based on their performance on this paper, candidates should:

+ Be fully familiar with all the different command words.

+ Be familiar with all the mathematical skills listed in the specification.

* Explore all the data thoroughly in the longer, data analysis questions.

¢ Use full, detailed scientific terminology.

¢ Be familiar and confident with practical terminology such as reliability, accuracy and
precision.
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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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