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Introduction

Candidates performed well on this paper; the questions were accessible and allowed
candidates to demonstrate their knowledge. There were very few blank responses and
all our mark points were seen. The multiple-choice questions saw a range of
responses, but overall the majority of candidates selected the correct response. The
exception to this was Q3(a)(ii) where many incorrectly chose option A. The two six-
mark questions saw a wide range of responses. We were very impressed with how
thoroughly many candidates had learnt the names of enzymes and their substrates
and products. We were also surprised at how much background knowledge candidates
have on the lives of the scientists involved in discovering the structure of DNA.

This report will provide exemplification of candidates’ work, together with tips and/or
comments, for a selection of questions. The exemplification will come mainly from
questions which required more complex responses from candidates.
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Plant processes

Question 1(a)()—(ii)

Candidates did not seem to be phased by Q1 being about photosynthesis and some
very good responses were seen. Very few blank responses were seen. The multiple-
choice part (a)(i) was answered correctly by many candidates with the commonest

incorrect response being C, the spongy mesophyll cell.

In part (a)(ii), many candidates mentioned that carbon dioxide entered through the
stomata but did not extend their answers further.

(ii) Describe how carbon dioxide enters the leaf.
{2)

caled drrs\on..

=

) ResultsPlus

examiner comment

This candidate did score two marks but got side-tracked into giving
information irrelevant to the question (which we can ignore). The last
statement is a bit ambiguous as to what ‘it’ refers to, but we gave
benefit of the doubt as the rest of the account was clear.

/// “‘L

examiner tip

Try to avoid the use of words like ’it’ and ‘they’. It is safer to use the
noun that you are referring to.
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(i) Describe how carbon dioxide enters the leaf,
(2)

A Sonaa. (’o_g _______________ U/\ﬁo ............. ﬁf\_a_

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

examiner comment

This was a common one-mark response that we saw, even from the
better candidates. This particular answer earned only one of the two
marks available by omitting any reference to the process of diffusion.

A

Always look to see how many marks have been allocated to a question.
Then make sure that you give the same number of scientific facts as

there are marks. You will not be awarded two marks for one piece of
information.

examiner tlp
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Question 1(a)(iii)

We saw some very good answers to this question on photosynthesis, although it is a
topic that candidates typically have difficulty with. It is worth noting that we were
prepared to award mark point 2 for chlorophyll/chloroplast and mark point 4 for light
energy if included in an equation, provided that the terms ‘chlorophyll’ and ‘light’ were
written on the arrow and not as a substrate.

(iii) Describe the process that takes place in the leaf to produce oxygen.
(3)

wild wakes aad e ﬂfqh.f ergy To preduce. oxysen, jbvm.a{ o
ar

waks cnkes rem osests. Togu veots o4d s e preducks

Made ade. . oxygen and gmwsefaﬂfm) Pchasyallons 18 hew

Mo plnt wales focd. by vring Lot Seressyy.

S ResultsPlus

examiner comment

This candidate was awarded all three marks. The descriptive response
covered mark points 1, 3 and 5 by including photosynthesis, carbon
dioxide, water and glucose. The candidate could have been awarded
mark point 4 for talking about light energy at the end but had already
gained the maximum marks available. It should be noted that we did
not like the suggestion that carbon dioxide and water ‘reacts with the
light energy’ at the beginning of this particular response.
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(ili) Describe the process that takes place in the leaf to produce oxygen.

(3)

............................................................................................................................................................................................. A\ wews 0

e Qewk Wses Yluose coa b2 food Syupy.

examiner comment

Mark points 3 and 5 could be awarded from this equation for identifying
that carbon dioxide and water are the reactants and glucose is also
produced. Therefore this response gained two marks.

S

Food is too vague for glucose (or sugar).

examiner tlp

If you are going to use chemical formulae, then they must be
completely correct: upper and lower case letters must be correct and
numbers must be subscript. It is safer to write out the chemical names
in full, unless asked to do otherwise.

Question 1(b)

This question did not cause too many problems for the majority of candidates. As
expected, the biggest confusion was in linking mineral uptake with transpiration.
Surprisingly few candidates tried to hedge their bets and draw more than one line
from each substance.
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Growth
Question 2(a) (i)

We were please to see that candidates were not put off by the percentile chart and
this suggests that centres are discussing charts of this nature with their candidates.

(i) Describe how the height of males changes from the age of 2 to 20 years.

G‘moa., ......... q ...... - Q Q... Yk m;lLu B VY © D e ﬁ‘j\x AL ...

_______ Q{Ua()mlmu ssred o Momn, oo U hee . ogu . Incrhes.
- uﬂ. ............ '\e‘-“JLL ............. a .............. '-N'L'ﬂ e AR o, ‘.--iq_,n ..............................................................

<D/‘ N\

examiner comment

This response is typical of many that we saw, where the candidate has
neglected to describe the later stage of the graph. This candidate was
awarded one of the two marks available.

s

examiner tip

Remember that if there are two marks assigned to a question, you
must give two pieces of information to gain both marks.

When you see the command word ‘describe’ and you have a graph or a
table of data in front of you, look very carefully for changes in trends
and comment on these, quoting values from the x axis. For example, in
this graph there is a steep increase in height and then a less steep
increase, occurring at about 15-18 years of age. Look at the changes
in gradient of the lines and then describe these in terms of the
variables.
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(i) Describe how the height of males changes from the age of 2 to 20 years.

ﬂ‘uﬂf“l |:21

P‘= Jr.ﬂv Joccans. . older , bx.,u. Car‘l.u.l..:q,j LA fors cash
I"‘W L.;-..&_ e M Tesi S o The @dls a _ru.w La‘{%, bs!’.wp’

. 1{"‘-"-."4:‘- -“w rpde e f_ﬁ. sa-f‘u.w .

examiner comment

If candidates are asked to describe data, they should use the terms in
the question. This question required candidates to describe height, so
this must be what the answer is written about. This candidate was
awarded no marks as their response did not answer the question
asked. Although we saw very few responses like this, it is worth
pointing out the importance of teaching candidates the meanings of the
various command words that they might encounter and what they need
to include in their response.

ok

The command word ‘describe’ requires you to link together a series of
facts or pieces of information in a logical order. In this question, the
use of ‘describe’ means that you should say what the graph shows; a
scientific explanation covering the reasons why something is happening
is not required.

examiner tlp
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Question 2(a)(ii)

(il) Calculate the difference in height of an 11 year old male in the 95" percentile
and an 11 year old male in the 5" percentile.

(2)
1M oyeur old S ™ percenile = 132 em
A yeus o\d as’ pecentle = 18§ em
22 + 213 =85
answer=_.23% cm

=

This response illustrates a clearly laid out calculation and final answer.
Although this is not necessary to score full marks, it is safer to
encourage candidates to do this; if they make a mistake in their
working and get the wrong answer, they may still pick up a mark due
to error carried forward. Just a wrong answer with no working shown
will score zero.

examiner comment

ok

Always show your working, however simple the calculation might seem.

examiner tlp

If you cannot do the calculation, always attempt it, especially if you
need to read values from a graph or make measurements. You could
make up the odd marks and one mark can make the difference of a
grade.
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Question 2(a)(iii)

This question did challenge candidates, not unexpectedly. It was encouraging that we

saw very few blank responses; the majority made a good attempt at writing a
response.

(iii) Explain what is meant by the 95" percentile on this graph.

f

examiner comment

Although not completely correct, we felt that a response of this quality
was creditworthy at this level and gained one mark. The candidate
failed to gain the second mark by not including the link to age, ie 5%
will be taller at that age.

examiner tip

Be prepared to explain any of the terms used in the specification. It
might be worth creating a glossary when you are revising. List all the
terms used in your lessons and write a definition for each.

(il) Explain what is meant by the 95" percentile on this graph.
(2)

............ 1 S%ogdwamg.(&msa&mezﬁtmﬁucﬂﬁx e

ResultsPlus

examiner comment

This was a common wrong answer, possibly illustrating a misconception
that candidates have regarding percentile charts.

Question 2(b) (1)

Many candidates could correctly name the first stage of protein synthesis. As
expected, there was confusion with translation; ‘c’ comes before ‘I’ so transcription
comes before translation. A number of references to transpiration were also seen.
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Distance running

Question 3(a) (i)

This was a relatively complicated graph but did not seem to phase candidates too

much. Very few blank responses were seen.
(i) When the running speed is 22 km h™', the stroke volume of the runner is 0.18 dm?.

Calculate the cardiac output of the runner using the equation.

cardiac output = stroke volume x heart rate

(2)
22% O\
’ - 3ale
answer = g Ak dm? per minute

examiner comment

This was probably the commonest mistake seen, but the candidate still
scored one mark due to error carried forward.

examiner tip

Always show your working. Even if you get the wrong answer, you may
pick up some method marks.

() When the running speed is 22 km h', the stroke volume of the runner is 0.18 dm?,

Calculate the cardiac output of the runner using the equation.

cardiac output = stroke volume x heart rate
- (2)
. 200" 5L
¢ \& dm x|

m . AP per minute

answer = ..

<pf N

examiner comment

This response illustrates the importance of showing working. This
candidate has selected the correct value of 200, but has miscalculated.

However, one mark has been awarded.
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Question 3(a)(iv)

This question was similar to one in the previous sitting of this paper in November
2012. It was encouraging that centres are using the few past papers available to
prepare their candidates for the exam. One common misconception is that aerobic
respiration actually stops if insufficient oxygen is reaching the cells. Although we did
not penalise this inaccuracy, we would advise centres to work with candidates to gain
a better understanding of this area of Biology.

(iv) Explain why the concentration of lactic acid changes at running speeds

greater than 18 km h™'.
(3)

________________________ azn-.-. -e«jwv 18 ket , ﬂ::./um;m m,om

WC‘O;MAQ

el rteny Sy e o oy ot

<D[ \—,

examiner comment

This response was awarded all three marks available as the candidate
gave a very clear explanation that went beyond the requirements of
the question.
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(iv) Explain why the concentration of lactic acid changes at running speeds
greater than 18 km h™'.

(3)

____________ fovad e Yeopuwe ..

NGkl MU not. Nwr\j Gengh cnypen THo. p
W’Jyﬁ’”“‘ Ne g o . 1\ lowfj Lot o e yeonae [sehe

hwhmdwh vO"\(—QNNg‘, ol S0 anaedet
Sk ,vavlfum’

(@cit ©C's

e

ey -

examiner comment

This is another example of the excellent quality of responses that we
saw to this question. This candidate was awarded all three marks.

{/Q\ ResultsPlus
O i u
examiner Ip

Use past papers and corresponding mark schemes to gain an
understanding of what is expected in responses to different types of
exam questions. This practice will help you prepare for your own
exams.
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(iv) Explain why the concentration of lactic acid changes at running speeds
greater than 18 km h™',

/nd; ____________ aanseenkrakion... Ckow%e.z beocuuse o Mhede
Woulel....nav...| Be.. eARMAM. ... O NN feaching. ... Lo -
Y Muscle . caons. e L ORAUC. re,'sptfc»\muf\ agcegore
AMQ\OL&IQFJ-rWrwn Laeudel. ke p(&,e.sz‘ ’ﬂu&
F)“Oc[ux.*r Cg . Anerokie  cegpeakion a8 lewekie o

Acvel

examiner comment

This response was awarded all three marks available, but it is worth
noting that an easy mark could have been missed as the candidate did
not specify how the concentration of lactic acid changed.

A

examiner tlp

that candidates forget to include in their answers.

If a question asks you to explain a change in something, always start
your answer by saying what that change is. Is it increasing, decreasing
or staying the same? This is a relatively easy mark to gain, yet one

GCSE Biology 5B12H 01
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Question 3(b)

This part of the specification is clearly understood by many candidates.

(b) After running the person rested.

Explain why the concentration of lactic acid in the blood changes whilst resting.
(3)

Lodhe asd. SequaNes. oxmw Yo orecne § dawn WS qocson dioxide.
o weder, e tequsement  Foc B Q%“ oXkec exevcRe T3

NN OS,._eXsesS  post - eXotse oxuaen.. consumetion TR
Wl cotse. Mo brechine, tohe ond wect el to cemen

rdathely g Fo_enawob _awugn cipen S s be_indy

o Powped Gruund Me ’m%, to \eow dnon, Yo \odic act and slody
G}Qﬂeo_sq_ \k"& \evels.

. (Total for Question 3 = 10 marks)
N—5

ResultsPlus

examiner comment

This is an example of some of the high quality responses that we saw
in response to this question. This candidate was awarded all three
marks.

16
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Herbicide-resistant weeds

Question 4(a)

A mixed bag of responses was seen for this question. Some candidates answered it
exceedingly well, presumably given exam practice with last November’s paper, where
a similar question was asked. However common misconceptions and confusions
associated with this topic were also seen.
4 Genetic engineering can be used to produce plants that are resistant to herbicide.

One herbicide works by preventing the activity of an enzyme,

Some bacteria have a form of this enzyme that is not affected by the herbicide.

(a) Suggest how genetic engineering can be used to produce plants resistant to this

herbicide.
(3)

Renvove the enayre fom he bagend eno.
_placey nko e nucke0s o Yhe plant cedl Ahen

PO k1. O —prem CONFINGC AC. Y. 30 O ...

<D[ N

examiner comment

We saw a number of responses where the ‘enzyme’ was being removed
from the bacteria, not unexpectedly. Although this prevented our
second mark from being awarded, it did not prevent other points from
being credited.

examiner tip

Read the question very carefully. If genetic engineering is taking place,
then it is always the gene that is being removed/changed, not its

product.

GCSE Biology 5B12H 01
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4 Genetic engineering can be used to produce plants that are resistant to herbicide.
One herbicide works by preventing the activity of an enzyme.

Some bacteria have a form of this enzyme that is not affected by the herbicide.

(a) Suggest how genetic engineering can be used to produce plants resistant to this
herbicide.

o Lot oo mwlo»m'rku\w

a_.,,,\t‘,a e e DNA o4

examiner comment

This excellent response covered five marking points by including
references to using enzymes to remove the relevant gene from the
bacteria and inserting this into the plant’s DNA enabling the plant to
produce the same enzyme, all given in the correct order. The candidate
was awarded all three marks available.

Question 4(b)

There was a mixed bag of responses to this question. Some candidates correctly said
phloem, others incorrectly gave xylem as their answer. Furthermore, a proportion of
candidates were less specific, stating veins.

18
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Question 4(c) (1)

This ‘describe’ data question generated the range of responses that we saw in the
previous question of this type: more able candidates described at least two of the
trends, quoting values for the independent variable, and less able candidates referred
to the slope of the line.

(i) Describe the effects of the herbicide on the yield of weeds.

hos e o on%...cmp@f wahs mwwmm S behosean

(Qcwd Qacbitees s, the sl ¢ woueks oo e ek, Nla

Lochtnty uids,. D0 240 ectstus, ks 5. 10 cight e tradion oue
iy Mol andh ok has /ugm/( LR US on bhe e,

<pf N

examiner comment

This illustrates the type of response that we were hoping for by
describing all three trends shown on the graph. This candidate was
awarded both of the marks available.

(i) Describe the effects of the herbicide on the yield of weeds.
)

examiner comment

This is an example of a typical response seen from many candidates
who described only one trend. This candidate therefore only gained one
of the two marks available.

‘\//Q\ ResultsPlus
O s u
examiner tp

Remember, for each mark allocated to a question, you must give a
separate piece of information. This question was worth two marks, so
two pieces of information were required. If you are describing data you
must give values for the independent variable (x axis).
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(i) Describe the effects of the herbicide on the yield of weeds.

I ‘h—oj M@JEMW .............................. e b

<17/\\L___: S

examiner comment

This response did not answer the question as the candidate incorrectly
describes the effect of herbicide on the weeds and not the yield of
weeds as was required. No marks were awarded for this response.

A\
4 ResultsPlus

examiner tip

Read the question carefully to help ensure that you write about what
you have been asked in your answer.
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Question 4(d)

Weaker candidates wrote about the number of weeds and not the number of species
in part (d)(i) of this question and, in part (d)(ii), simply made reference to evolution.
Even the more able candidates rarely gained both marks for part (d)(ii) by failing to

include references to cross-pollination or mutation.

(d) The table shows the number of species of weeds resistant to this herbicide from

1996 to 2004.
Year
1996 1998 2000 2002 2004
Number of species
of weeds resistant 1 2 3 5 8
to this herbicide

(i) Describe the trend shown in the data.
(1)

(2)

B\

N—7

ResultsPlus

examiner comment

This response was typical from the weaker candidates, with this
candidate writing about the number of weeds and not the number of
species in part (d)(i) and, in part (d)(ii), making only a basic reference
to evolution.

A

Use the wording in the question, column heading or axis label to help
you write about the correct variable. If you are asked to make
suggestions, then you must suggest as many ideas as there are marks
for the question.

examiner tlp
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Digestion

Question 5(b)

This question came up in the 5BI2H paper in November 2012. Although the question
was reasonably well answered, similar mistakes were being made. There were
candidates who thought bile broke down fat molecules into smaller fat molecules and
there were others who thought fat is broken down into fatty acids and glycerol. A
number of candidates implied, through their poor wording, that bile acted in the
stomach. We also saw some very detailed responses for this question. Some
candidates clearly have a good knowledge and understanding of this part of the

specification.

22
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Question 5(¢)

Candidates on the whole coped well with this question; they had clearly been taught
the specific examples given on the specification and many just listed these verbatim.
The spelling of the names of the enzymes, substrates and products was surprisingly
good. The better candidates extended their answers and gave details of enzyme
action, such as enzymes being catalysts and the importance of the active site. Weaker
candidates made mistakes in matching the enzyme with their correct substrate and
product(s), but we marked positively and picked out as many correct points as we
could. The poorest scoring responses were those that either discussed enzymes in
general without making any reference to digestion or those that gave a vague
overview of the digestive system.

*(c) Describe the roles of the enzymes involved in digestion.
(6)

S NN IR TV UGN R PA NP S P ENS TN
ondsdwmech.. Llgass  ereeXs  dsen.. Seds  iedw
SNy oSS e a\ﬂcexo\ PR U TN PR VN
o QENC yase, seaad %ade e anmd.Shomash.
Cordashydrese. T B S N 2 YAV S | S,
Cordeohydrades. N enmymes. seerl. o calmy
o eveaX  dowen Gond. o X0  medecuNes . Sev. . cel\s.,

) S—

examiner comment

This is an example of an excellent response to this question, gaining all
six marks available.

-~ %
o

\

ResultsPlus

examiner tip

Always use your specification when you are preparing for an exam. It
will tell you exactly what you need to know and the specific examples

that you need to learn.

GCSE Biology 5B12H 01
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Question 5(d)
To gain all three marks available for this question, responses needed to link descriptions of the
villi structure to the scientific reasons how these features allow the villi to function efficiently.

(d) Explain how the structure of the villi allows efficient absorption in the small
intestine.

examiner comment

This is an example of a really good response where the candidate has
provided a full explanation gaining all three marks available.

(d) Explain how the structure of the villi allows efficient absorption in the small
intestine.
(3)

W haks  locog  seepimmee Gucfale  aceo.
S0 vele. . ovsocptlon  can take  place. AlSo

by cappillieces W flows Thatowgh - guicky.
gt pukclentS/atacose.  then  need.

examiner tip
In questions of this type, you must explain how each feature is adapted

for its function. Also, do not repeat the wording in the question as you
will not get marks for this.

24
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DNA

Question 6(a)

High quality responses were rarely seen for this question. We did see some very
vague responses which really only repeated the question without extending it.

6 (a) Describe how a section of DNA determines the structure of a protein.
(4)

. ribo sonml.,. 1 E. s the  trmns lated

Tbrno.  cdraren. . o caMed  a  polypgeptf

examiner comment

This example illustrates the type of response that we had hoped to see
for this question. This candidate was awarded four marks.

6 (a) Describe how a section of DNA determines the structure of a protein.
(4)

examiner comment

This response illustrates the confusion that we frequently saw between
bases and amino acids, DNA and proteins. Two marks were awarded.
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6 (d) Describe how a section of DNA determines the structure of a protein.
: (4)

e Stultce 0% DNR- cowdd  dofermec

e SEMCENe R Q. Qrocen 85 o éh
the  (hsoloqabion V& coieS . Tkt Coutd

ey o Ohalt nSoreation 1S
PuUb (€O thak  Profedn.

examiner comment

No mark was awarded for this question as the candidate has merely
repeated the information given in the question.
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Question 6(b)

Many candidates coped very well with this question. Some candidates wrote all sorts
of detail about this part of the specification; it has clearly been thoroughly learnt and

understood.

*(b) Describe the structure of DNA, including the roles of the scientists involved in its

discovery.

(6)

examiner comment

This candidate gave a succinct answer and was awarded full marks.

GCSE Biology 5B12H 01
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*(b) Describe the structure of DNA, including the roles of the scientists involved in its
discovery.

examiner comment

This is a typical Level 2 response where both parts of the question have
been addressed but in insufficient detail. Four marks were awarded
here.

"(b) Describe the structure ot DNA, including the roles of the scientists involved in its b waalze_
discovery. A Seaup
(6) \pm

u.naf'\(uﬁ Lok dase. naus, TN F:aﬂ’\(\.ﬂ.d? ......................................

y

Although this is a good account of the contribution of scientists, the
account does not address both parts of the question in sufficient detail
to score more than a Level 1 mark. Two marks were awarded.

examiner Comment

28

GCSE Biology 5B12H 01




Question 6(c)

This question was relatively low scoring; candidates were clearly aware of the Human
Genome Project but were unable to provide appropriately-worded responses. Many
just wrote about diseases being discovered, doctors being able to make better
diagnoses and better medicines being developed, without emphasising the genetic
nature of these diseases and therefore the use of genetics in their diagnosis. Others

wrote about the discovery of genes and little else.

Human DNA was sequenced during the Human Genome Project. %’_,

(c) Explain how the Human Genome Project has contributed to advances in
medicine,

(2)
e v A= v CE LY A SN ) PENPUR SISO S S LY
NI YIRS SERDIIN, . AATNRIEA L. &Mﬁiﬂ]fﬁbbauﬂa

examiner comment

This is a reasonable response that scored the candidate both marks.
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Summary

Performance was good on this paper, but if candidates follow the advice below then an
even higher standard of response will be seen in future.

Learn definitions for all biological terms used in the specification, eg percentile
(Q2(a)(ii))-

Learn the specific examples given in the specification, eg names of enzymes, their
substrates and the resulting products (Q5(c)).

When describing data presented in graphs and tables, always use the wording for
the dependent variable given, eg the number of species (Q4(d)(i)).

When describing data presented in graphs and tables, always quote values for the
independent variable, eg no change in yield between 0 and 10 arbitrary units (au),
decrease between 10 and 29 au, no change higher than 29 au (Q4(c)(i)).

Do not repeat the stem of the question in your answer. Extend it by giving more
biological knowledge, eg Franklin and Wilkins showed the helical structure of DNA

(Q6(b)).
When doing calculations, show your working, eg 0.18 x 200 = 36 (Q3(a)(i)).

30
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Grade boundaries

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

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