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Introduction

This paper appears to have worked very well with only a few questions (for example some
of the multiple choice questions) achieving the full spread of marks. Very few questions
were left blank and there was no evidence in the majority of papers that candidates had
insufficient time to complete the paper.

It was pleasing to see that many candidates have learnt from previous papers and reports
and there are fewer examples of ‘amount’, ‘chronic villus sampling” and stating ratios when
asked for a probability. Unfortunately, too many candidates do not read the questions
carefully and happily try and answer a question that has been asked on a previous paper
rather than the question in front of them. This was particularly evident with question 4(c)
and 7(b)(iv).

Candidates also need to check their answers for sense. For example why spend all

of their time describing the full circulation of blood around the body when they are asked
to describe the structure of the heart? Why will the pH increase if acid is released? In
an experiment to investigate the effect of changing substrate concentration on the rate
of triglyceride hydrolysis — why vary enzyme concentration, and why would you use a
beetroot?

Some candidates lost marks through poor literacy and basic numeracy (for example
calculating a percentage change); others through carelessness and only making one clear
statement when a question carries two or more marks.

Having said this, there were large humbers of excellent responses; often being concise,
clear and comprehensive, showing a good use of technical terms and biological nhames.

The multiple choice questions in question 1 caused few problems with the majority of
candidates getting each question correct, with the exception of 1(c), where only two
thirds of candidates correctly identified the correct bond.
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Question 1(g)

These responses are a cross section of the range of marks on offer. More candidates gained
all four marks than scored no marks.

Most candidates stated correctly that mRNA leaves the nucleus and is used in translation.
Few candidates told us that mRNA is a copy of the coding strand of the DNA and that it
binds to the ribosome. The most frequent mistake was to say that mRNA is a copy of DNA,
without specifying the strand involved in being copied or to describe the translation of DNA,
sometimes in a wrong manner.

The majority of candidates recognised that tRNA is involved in translation, carries amino
acid and binds to codons present in mRNA. Few candidates told us that two tRNA bring
amino acids together for peptide bonds to be formed. A common mistake was to state the
tRNA is made of amino acids.

This is an example of a good response scoring all four marks available.

(g) Describe the role of each of the following in protein synthesis.
(4)
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ﬁ ResultsPlus

Examiner Comments

This candidate has gained credit for recognising that
mMRNA is formed from complementary base pairing

to part of the DNA and that it can be transported out
of the nucleus. The tRNA has also been correctly
described as carrying amino acids and being involved
in translation, with anticodons interacting with codons.
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This response scores three of the four available marks.

r

(g) Describe the role of each of the following in protein synthesis.
(4)

MRNA . &/poR0A. (<. Used in.. ok Qreress.. o Nonipaon... The. QAL unwiNds

00 e nuclearides. (S .. covopemensing. £ £, DA ... Tots. A0S, I8.........

nucieu L
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enu\oe pranspoveed 1o vivosomes O »

ﬁ ResultsPlus

Examiner Comments

This response gained credit for recognising

that mRNA can leave the nucleus and

be transported to ribosomes, tRNA transporting
amino acids and tRNA being used in translation.

Please note that free nucleotides
complementary to DNA are not enough for a
mark as they could be describing replication.

OO ResultsPlus

Examiner Tip

Transcription only copies a small part of
the DNA so this should be made clear
in any description of transcription.
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This response scores no marks.

—

(g) Describe the role of each of the following in protein synthesis.

o Comn prdinG e

ResultsPlus
Examiner Comments

This response illustrates some of the problems a few
candidates had by confusing RNA, amino acids and DNA.

Check that you understand that DNA and RNA
are essentially codes and that proteins are
made from the amino acids joined together in
a specific order during translation.
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Question 2(a)(i)

This question was designed to be a straightforward recall question asking candidates to
compare monosaccharides and disaccharides. Many candidates made two clear comparative
comments, but a significant number only made one comment and still others failed to
compare the two types of molecule. Pleasingly a few candidates made valid comparisons

between the structural formulae of the two types of molecule.

This response scores both marks available.

-
2 Carbohydrates are important components of our diets.

(a) Distinguish between the structures of each of the following pairs of carbohydrate
molecules.

(i) Monosaccharides and disaccharides

Marmgm)wh ________ o’ slbl. wiL b o utm Y.

(2)

ﬁ#lm ((: H0a... I&ﬂ(m.L....LJ . [M]L,L e Jv

ﬁ ResultsPlus
Examiner Comments

This candidate has recognised two clear differences between
the two types of molecules - the number of sugar units

and the presence of the glycosidic bond. The formula for
monosaccharides alone is not enough for a mark by itself as no
direct comparison has been made to the disaccharide structure.

A

Examiner Tip

When asked to distinguish between two things
make sure you make a comparative point that
clearly refers to both things being compared.
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This response scores no marks.

{ h

2 Carbohydrates are important components of our diets.

(a) Distinguish between the structures of each of the following pairs of carbohydrate
molecules.

(i) Monosaccharides and disaccharides
(2)

A MamoSacondl (5. . )L»’\y[k fc,. 29 LL(, ?Cd( Ml aJ{ CN_

A& .L-kcJ c..{_.UC,.L-l(Z.cAQc, (c CﬂyULu A Dtﬁmdywie Ls 2. Ceoh Z/LLTGL
w\{k C(.Lc.LZf'_') jgt.q'\fc! éag& avé

OQ Resu

Examiner Tip

ResultsPlus
Examiner Comments

Carbohydrate molecule is too vague for credit as a
disaccharide is also a single carbohydrate molecule.

Make sure you express yourself
clearly when describing molecules.

This response scores one of the two marks available.

T a
2 Carbohydrates are important components of our diets.

(a) Distinguish between the structures of each of the following pairs of carbohydrate
molecules.

() Monosaccharides and disaccharides
(2)

NN 28 ACCHAN AL 5 0L WG mﬁ MaSa chiam chas s e Sz, S
O‘wah{ = NONISAL Chan AL AL Gha o xS ndd.
_____ S 9_@_1_@1_@ @ Nerefore. ..
Gl AL

ResultsPlus
Examiner Comments

One relevant comparison between
the two molecules has been made.

Examiner Tip

If a comparative question is worth two marks
make sure you include two clear statements.
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Question 2(a)(ii)

This question asked candidates to compare amylose and amylopectin. A higher proportion

of candidates managed to score both marks for this question than they did for question 2ai.

On the whole there was a good recall of the differences in bonding and branching between
the two molecules. Unfortunately some candidates did not make comparative comments
e.g. just pointing out that amylopectin is branched without commenting on the lack of
branches with amylose. A few candidates thought that amylose is a monosaccharide and a
few confused amylose and amylase.

This response scores both available marks.

()  Amylose and amylopectin
(2)

- .f’wxﬁ\QS‘«’-_. Senseans...\ Lx-___cﬂhﬁc RCMS.. heNWS.. Dk .
%mcos‘?— NS CIAASR. CANCL N0 S A0 SISAL. anCningsS, ck.
NS S cathe g pETuckaie. &W%L@s@cx_h;n_ nes. Al
cunnal. Il Gudcosiehis.. wendsfinos sicte.

‘ DLCLA CAL LA, PZRIENY Ly St

Al

ﬁ ResultsPlus

Examiner Comments

This candidate has compared the bonding and
branching between the two molecules and has also
correctly pointed out that amylose is a coiled molecule.

This response scores one of the two marks available.

(i) Amylose and amylopectin
(2)

. . M . o
- RIONARS 4. nal.. L. cju,}ﬁ.g,‘_n_c&u Lol &;»Q—@g (5. 4. SNALGRL,

S gan ,r___L_fa_b\uecu________f’_u_\_f_\-__sjk_o_p_< chn Aok r“-_jt_xj_c;._n;-.é;-x.d_.a._t: ks

e Y4 N S L Jova.achg G L’--.?\.ﬁ;m@ i

ﬁ ResultsPlus

Examiner Comments

This candidate has correctly compared the straight chain
with the branched chain of amylopectin. However, the
comparison of the bonds is not clear enough for credit
as amylopectin has 1-4 as well as 1-6 glycosidic bonds.
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This response scores one mark.

(i)  Amylose and amylopectin
(2)

Af’ﬂj{ow (s Corled  into..a. col. so ik ey

| Comp&\cf' cmade ok Ofﬂluwy[ ke ______amjﬁ_ap;cm___.__

Joek am (oped'ﬂ« (. stmwivk bronched so b cam
_____ E0JS {L, i

“Con. b (90} ot ];'J/u: _______________________ 37T A ——— |

ﬁ ResuitsP

Examiner Comments

This candidate has correctly identified that amylose is a coiled
molecule. However, the comment about amylopectin being
branched is not sufficient for credit as no clear comparison
has been made with amylose and peptide bonds are incorrect.

A

ResultsP

Examiner Tip

When asked to distinguish between two
molecules make sure you make a comparative
comment that refers to both molecules.
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Question 2(b)

This question achieved an exact spread of marks with a third of candidates scoring 0,

a third scoring 1 and a third scoring both marks available. There were some very good
answers where candidates demonstrated a good understanding of diet and energy balance.
However, some candidates focussed on the storage properties of carbohydrates rather than
why an excess could cause weight gain. Some candidates thought that carbohydrates
contain fat and others thought that rather than being a source of energy carbohydrates
used energy to be digested and broken down.

This response scored both marks available.

(b) Explain why a diet consisting of a high proportion of carbohydrates could lead to
obesity.

QSS.. ratgy o Molvdx»ﬁ’ ...... (btlww: &»Ldl
k__ﬁh)l‘ed &S FoX . (Total for Question 2 = 6 marks)

This candidate has recognised that weight
gain is a consequence of energy imbalance.

2//\
Q Examiner T|p

To improve this answer it could be made
clearer that carbohydrates are a source of
energy and that it is the carbohydrates that
are being converted to fat (not the energy).

GCE Biology 6BI01 01
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This response scored one of the two marks available.
(b) Explain why a diet consisting of a high proportion of carbohydrates could lead to
obesity,

epc Ce»2

D el aad Rl coe  Bore

Examiner Comments

This candidate correctly recognises that excess
carbohydrates can be stored as fat. Where the fats are
stored is not directly relevant to the question asked so
does not gain any extra credit for this information.

This response scores no marks.

(b) Explain why a diet consisting of a high proportion of carbohydrates could lead to
obesity.

Examiner Comments

A common error with this question was in
candidates thinking that carbohydrates contain fats
or LDLs which is why they contribute to obesity.

A

Examiner Tip

Remember the key to weight gain or
loss is the energy balance of the body.

GCE Biology 6BI01 01
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This response also scored no marks.

(b) Explain why a diet consisting of a high proportion of carbohydrates could lead to
obesity.
(2)
TNy ot ANSAuadde. An.. \wedas. So. Hheay Wi M. last- alang...

e PAAE.S ﬂudcrewaof andd . cla nal Su@iL. (Madh .

f.obesdy....

ﬁ ResultsPlus

Examiner Comments

A significant humber of candidates got distracted
by the storage properties of some carbohydrates
and either focussed on how good they are to
store, or how long it takes to break them down.

00 ResultsPlus

Examiner Tip

Just because a molecule can be stored
it will not automatically cause obesity.
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Question 3(a)

Most candidates had good knowledge of the heart and could name many of its structures,
however, candidates may have achieved more marks if they structured their answer to
avoid them getting into a muddle or included a labelled diagram. Too many answers gave
an account of the cardiac cycle and full circulatory system or described the functions rather
than the structures of the heart and therefore missed marks by not answering the question
that had been asked.

This question was assessed for QWC (quality of written communication) with an emphasis
on spelling technical terms correctly. The most common spelling errors were atriums and
ventricals. Candidates were able to generally score well on this item, with most gaining
between 3 to 5 marks. Interestingly, very few candidates made use of diagrams in their
answers, those that did often picked up marks easily by clearly showing where structures
were positioned in the heart. Candidates often pointed out that there were 4 chambers, but
did not always refer to the position of the atria relative to the ventricles. There were only a
few simple and clear descriptions of separation of the sides and surprisingly few references
to the muscular nature of the walls. Many stated that the ‘left side was thicker than the
right side’ without reference to the ventricles, atria or walls. Marks were commonly gained
for clear descriptions of the position of the AV valves and indeed it was pleasing to see good
and correct descriptions referring to the positions of bicuspid and tricuspid valves. However,
inevitably there were a small number of candidates who mixed these up and stated them
the wrong way round. With the semilunar valves, many responses simply referred to these
being between the respective ventricle and artery, without actually stating their location
just within or at the beginning of the arteries. There were a small humber of answers which
included tendons/tendinous cords. Some references were seen for SAN / Sino atrial node
and a minority referred to coronary arteries covering the heart walls or bringing oxygenated
blood / nutrients to the heart. The better answers clearly linked the aorta, vena cava,
pulmonary artery and vein to the correct chambers by statement, but these marks were
often gained by candidates describing the correct blood flow sequence.
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This response scores all five marks available.

i Y

3 Many animals, such as mammals, have nd rculatiom This helps them to

meet their requirements by overcoming the limitations of diffusion.

*(a) Describe the structure of the mammalian heart.
(5)

g I Teve me T avin omd 2

f G Tleve 15 tﬁovsFId valLe bettaec
Mgt otilim ang Fi9ht vesbicle o

| Leds vembrcle g tiaiek Lol

Examiner Comments

This response more than covers enough marks to score the
maximum marks available, it also demonstrates the value of a

quick sketched diagram to help clarify points made. /O\
The text covers the separation of the left and right sides, the 4 Q Resuns—‘plus

chambers, position of the AV valves and the relative thickness . i

of the ventricle wall. The diagram helps clarify some of these Examiner Tip

points and also makes it clear which atria the veins enter and Don't be afraid to sketch a

the relative positions of the atria and ventricles. The arteries diagram or graph where it is

are associated with the correct ventricles, but are clearly drawn appropriate to help explain points
in the wrong position so would not gain credit. in an extended written answer.
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This response scores two of the five marks available.

s -

3 Many animals, such as mammals, have a heart and circulation. This helps them to
meet their requirements by overcoming the limitations of diffusion.

*(a) Describe the structure of the mammalian heart.

«H U‘Q ‘:o\p e o

05 B0 Semlunof\nbﬁﬁ

'bohq Fe‘z"ch,bLQ b(_)(b I sen r&kumg &W

<d\ Resu

Examiner Comments

)
This candidate gains credit for recognising the O =
number and relative positions of the 4 chambers o) Resu'ts

us
of the heart. Unfortunately it is a typical ; .
example of where although the candidate Examiner Tip
recognises other features of the heart and When answering an extended
circulation they are expressed too vaguely to question about the structure of an
be worthy of credit. For example it is not clear organ construct your answer carefully
where the named blood vessels and valves are to make sure details are fully described
and the coronary blood vessels are not named. and correct technical names are used.
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This response scores one of the five marks available.

”

3 Many animals, such as mammals, have a heart and circulation. This helps them to
meet their requirements by overcoming the limitations of diffusion.

*(a) Describe the structure of the mammalian heart.
(5)

RODI.. AV mcmwn.. neact . necas. he. Cella

LonseaNnt. ... ""?f”:'j o dx\\jom bh{*o\.ap\‘x e doa. .
\oq.wj - kmreparked .. T

ﬁ ResultsPlus

Examiner Comments

This candidate gains credit for the description
of the left and right sides being separate. The
role of the heart and circulation is covered, but
the question asks for the structure of the heart
to be described which is clearly not described
in this response. Unfortunately this is a
common fault of many candidates' answers.

Examiner Tip

Read the question carefully and make
sure you answer the question asked.

GCE Biology 6BI01 01
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Question 3(b)

Most candidates said that the heart has to pump the blood a long way around the body of
the giraffe, that the giraffe needs a circulation to provide oxygen because diffusion alone is
not efficient, due to a low surface area to volume ratio. Some candidates said that the blood
needs to be pumped at high pressure and that the giraffe has a double circulatory system.
Few candidates said that capillaries are needed to ensure that all parts of the giraffe body
are close to the blood supply and even less that oxygen is needed for the high metabolic
rate of the giraffe or that the circulatory system helps regulation of body temperature.

There were some nice descriptions in the best answers linking the idea of double circulation
to the high blood pressure and pumping blood a long way, as well as the pressure being less
high for pumping to the lungs to avoid damage.

Surface area to volume ratio was frequently not fully understood with the result that
candidates said it is large in a giraffe. A few candidates even referred to the giraffe needing
to be active to catch its prey.
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This response scores all four marks available.

(b) Giraffes are very tall mammals found roaming the plains of Africa.
Two giraffes are shown in the photograph below.

Using the information in the photograph and your own knowledge, explain the
importance of the heart and circulation to the giraffe,

(4)
| Sudace.. acsa [2: viohime . bid. So. ;L mnnab. n-é ‘a.---ﬂfﬂkmm

e . ggﬁ ..... % bgm‘ulmthﬂ_ . ,EMADW\& ..... removn... Surkon dionide, .
A LM?(_, Jf' kestb.. & crehlis . .S'u}x.ltﬁb preés e 5. @nmp .

l'bs)'qh ....... k.uul. R

Results¥lus
Examiner Comments

This candidate recognises the problems and limits
of a large body size and what the heart is used for.

A
@ ResultsP

Please note that 'sufficient pressure' is not
the same as 'high pressure' and therefore
this response would not receive the mark
for the heart producing high blood pressure.

us

GCE Biology 6BI01 01 19



20

This response scored two of the available four marks.

{ y

(b) Giraffes are very tall mammals found roaming the plains of Africa.
Two giraffes are shown in the photograph below.

Using the information in the photograph and your own knowledge, explain the
importance of the heart and circulation to the giraffe.

(4)

....... canmkgekalf:ksﬁas ra;ufdﬂdlﬁm&dx%&m
*dhe guaffe wil regurie. a haack. and. cicldhan. mocethan

ast.mammals.as. fhey need boad. to. ave l femthe .
Jeat b the bran, Wach (S vey.. Pdrawa:, de ks,

_________ lcnjn.aok: e

___________ .45 gifaffes dre. veny. ’rall 4 dlalakyy System is. tMpo(i’a’Uf'

To_meke sx@ ouments de. C&Meﬂ%a/argpgf v.obthe. .

SV'\( mal 1~!’\ {;r_"ji_ bload (Total for Question 3 = 9 marks)

This candidate recognises that diffusion is not sufficient by O
itself and that the blood carries nutrients around the body. ®)

However, they have not made it clear what the heart does
to get blood all the way up to the brain and they have
made the common mistake to state that a large body gives
an animal a large surface area to volume ratio.

Examiner Comments )

Examiner Tip

GCE Biology 6BI01 01

Remember large bodies mean a very
large volume so normally the surface
area to volume ratio is small.




This is a typical example of a response that did not receive any marks.

(b) Giraffes are very tall mammals found roaming the plains of Africa.
Two giraffes are shown in the photograph below.

Using the information in the photograph and your own knowledge, explain the
importance of the heart and circulation to the giraffe,
(4)

Results¥lus
Examiner Comments
This candidate has not expressed themselves

clearly enough, or included sufficient detail
for credit expected at AS level.

OO Resultst
Examiner Tip
Make sure answers include detail

covered at the level expressed in
the AS specification content.

GCE Biology 6BI01 01
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Question 4(a)

Most candidates stated that the enzyme increases the rate of reaction. Some candidates
said that the rate of reaction with the enzyme present is non-linear and correctly
manipulated figures. It was pleasing to see that most candidates did phrase this correctly
along the lines that there was a decreasing rate of increase in the rate of reaction with
increasing substrate concentration.

However, only a few candidates spotted that the increase in rate of reaction is the same
with or without the enzyme present above substrate concentrations of 10/12.

The most common mistakes were to link the increase in the rate of reaction to the increase
in substrate concentration; to state that the rate of reaction slowed down at higher
concentrations; or to just quote figures straight from the graph without manipulating them.

GCE Biology 6BI01 01



This response scored both marks available.

I ( S 3
‘ 4 Enzymes are biological catalysts, They are involved in many chemical reactions in the
' body, including the digestion of lipids.

(a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate,

100+ T — Enzyme
“*I S [ | present
[ VI - .
T '
2 |
: e
& e
& BEEEEE o
£ I Y
| | 11 [
m 0 O O
~ [ENEN NN AN N
= SR
9 AR RN AN
I R
@ gasnEsagR)
o HeNNNEN S
|
q'l AW {
E 0 U 1 A
' - .".t.::i:,':
o AR
= 1 D1
- l | L LLINo enzyme
defept 14—
A 1| present
! .i]: T 11 [ [ I
| I

10 12 14 16 18 20 22 24
! ; Substrate concentration / mg cm

Describe the effects that the enzyme had on this reaction.

Examiner Comments

This candidate has recognised the effect of

the enzyme and illustrated it with a correct
manipulation of the figures by stating how much
higher the rate is at a particular concentration.
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This response scored one of the two marks available.

' E— W-
4 Enzymes are biological catalysts. They are involved in many chemical reactions in the
body, including the digestion of lipids.

(a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate.

g Enzyme
|| present

100 e

Initial rate of reaction / arbitrary units

| {No enzyme
+ 1| present

Y

aua i EEEEEE IAdANNARaEianassananios
6 8 10 12 14 16 18 20 22 24
Substrate concentration / mg cm™

Describe the effects that the enzyme had on this reaction,
(2)
Maany, .
P LANZAAA ...ﬁ.kaﬁ.&%\mb& waohsagl. e inbhad.
ke o Seeninma. Q.V Sl Ssadashy

........ oan.. F’MM

ﬁ A
ResultsPlus J@ ResultsP

us
Examiner Comments Examiner Tip
This response is typical of the large When describing a graph worth more than
number of responses which scored one mark identify any changes in the
just one mark for recognising that the trend shown in the data and/or manipulate
enzyme increases the rate of reaction. figures to illustrate the point made.
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This response scored both marks available.

{ !

4 Enzymes are biological catalysts. They are involved in many chemical reactions in the
body, including the digestion of lipids.

(@) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate.

100

- Enzyme
I present

Initial rate of reaction / arbitrary units

" |No enzyme
| present

g 10 12 14 16 24
Substrate concentration / mg cm

Describe the effects that the enzyme had on this reaction.

ResultsPlus
Examiner Comments

This candidate has recognised that the enzyme increases the
initial rate of reaction, but they have also spotted that the
rate of increase changes and actually matches the increase of
rate without the enzyme at the higher concentrations.
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This response scores no marks.

(" Y
4 Enzymes are biological catalysts. They are involved in many chemical reactions in the
body, including the digestion of lipids,
(a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate.
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| present
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Substrate concentration / mg ¢m™®
Describe the effects that the enzyme had on this reaction.
(2)
Tle  ocestes e | coneobirkion. .. o sveBreie NN 0 ° S
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ORI KA X EERARTET OB O G Tns
ResultsPlus
Examiner Comments
This response is typical of those that failed to A

score any marks as they have not answered the
question asked. They are asked to describe the
effects of the enzyme and instead describe the
effects of the substrate concentration. They
explain what the enzyme does, but again that
has not been asked in the question.

Examiner Tip

Read the question carefully and
answer the question asked.
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Question 4(b)(i)

Over three quarters of candidates correctly recognised that it would be an ester bond
broken. The most common mistakes involved naming glycosidic, peptide and hydrogen

bonds.

(b) Lipases are enzymes that are involved in the breakdown of lipids, such as
triglycerides.

() Name the bond broken by lipases.

ResultsPlus

Examiner Comments

This is a typical response that scored the mark.

(1)

(b) Lipases are enzymes that are involved in the breakdown of lipids, such as
triglycerides.

(i) Name the bond broken by lipases.

) 3\ Y cosidyc,

ResultsPlus
Examiner Comments

This is an example of one of the most common
errors resulting in the mark not being awarded.

GCE Biology 6BI01 01
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Question 4(b)(ii)

Most candidates correctly recognised that glycerol and fatty acids were the products of the
breakdown of triglycerides. The most common error was to include water as a product of
this hydrolysis reaction.

Marks were also lost for triglycerides, oxygen, energy, or glycogen. Several candidates
referred to fatty acid tails.

We were pleased to see propanl,2,3-triol occasionally.

This response scores both available marks.

(i) Name two products formed from the breakdown of triglycerides by lipases.
(2)

Jcer‘o‘ R

ResultsPlus

Examiner Comments

This is an example of the most common correct response.

This response scored no marks.

(i) Name two products formed from the breakdown of triglycerides by lipases.
(2)

ﬁ ResultsPlus

Examiner Comments
This response illustrates two of the most common errors:
- confusing glucose and glycerol; and
- thinking that water is a product of a hydrolysis reaction.
A

Examiner Tip

Remember that condensation reactions
remove water and hydrolysis reactions
add water to the molecules.
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Question 4(b)(iii)

There were an alarmingly high number of candidates who thought that the pH would
increase some even qualifying this with the recognition that there would be more acid
present. Some responses ignored the question asked and wrote about enzymes and rates
of reaction instead. As a result only just over half of the candidates actually managed to

obtain this mark.

This response gained the available mark.

(iii) Suggest what effect the breakdown of triglycerides could have on the pH of a
reaction mixture.

ResultsP!
Examiner Comments

This candidate has correctly recognised
that the mixture would become more
acidic and therefore the pH will decrease.

This response scores no marks.

(i) Suggest what effect the breakdown of triglycerides could have on the pH of a
reaction mixture,

£ INCNSOSE .

ResultsPlus
Examiner Comments

This response illustrates the most common error -
i.e. forgetting which way round the pH scale goes.

)

Examiner Tip

Check answers carefully to make sure they make
sense - is producing a lot of fatty acids likely to
make the mixture more alkaline/less acidic?

GCE Biology 6BI01 01

(1)

A break down of #Wd«s would dweaf-e- e

(1)

It cowd  caux the PR 0f o Deack MR WA

29



30

Question 4(c)

A number of candidates described the catalase experiment from the January paper, others
included potatoes, beetroots and a variety of other variations of core practicals. Many
candidates correctly referred to a range (or a number) of different substrate concentrations,
but a sizeable number of candidates described a range of enzyme concentrations while
keeping the substrate concentration constant. This was disappointing, considering the
amount of information the candidates had to help them using the graph at the beginning

of the question. Candidates who described a different experiment from the one asked

for managed to gain access to a reasonable number of marks for recognising key design
features of a plan.

Many candidates referred to repeats for reliability and also for controlling variables such as
temperature or volume of solutions. Pleasingly, some candidates also clearly referred to the
value of repeats without the enzyme and to controlling the lipase concentration. It was also
pleasing to see a number of references to equilibrating the solutions and then mixing the
enzyme and substrate.

It was disappointing to note the number of candidates who still insist on using the word
‘amount’, or describing room temperature as a reliable control variable.

Responses ranged widely from poorly expressed answers lacking in detail to very fine
answers, clearly expressed, some of which gathered around 8 or 9 marking points for a
maximum of 5.

There were many responses with descriptions of how to plot and draw a graph as if this
were part of the experimental procedure.

Some candidates spent some time on safety — goggles, lab coats and the effect on any
animals in work area.

This response scores all five marks available.

7

*(c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a).

mwwmwm MW{/L\»FHM éu_
e selukia, &L(M%MMWM mwu
e bnikid vide § reodkion 0 et K cqonk e twfmﬂ

Wwwummmm&ﬁum‘d .....
W Myt some el

MLAMJ koo saluhen.

GCE Biology 6BI01 01



Examiner Comments

of the investigation and the key elements of what to include in a plan.
This candidate has actually met ten separate mark points through their
clear description of the different variables and how to measure them
(including the rate of reaction),the need to mix the solutions, what to
repeat and suitable controls etc.

This is example of a candidate who clearly understands both the context

A
2/ OO ResuitsP

Examiner Tip

us

Use excellent examples like this to explore the features
of a good exam description of a practical, but do not

learn it under the assumption that we will ask the same
question about the same practical in next year's exam!

This response scored two marks.

7

*(c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a).
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ﬁ ResultsPlus

Examiner Comments

This response is typical of many candidates who ignored the
context of the investigation, but still managed to pick up a couple
of marks for experimental design features - in this case control

of temperature and measuring the time for the reaction. Using a
buffer to control the pH is not useful in this context and the repeats
are not clear or appropriate for the context of the investigation.

Examiner Tip

Don't ignore the question and answer a question
you hoped would appear on the paper instead.

This response scored one mark.

*(c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out

to collect data to plot a graph similar to the one shown in part (a).
(5)
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ﬁ ResultsPlus

Examiner Comments

This candidate has a partial idea of what
the context of the investigation is but loses
marks for lack of clarity. They gain a mark
for a clear control variable (temperature).
(Note amount of concentration would not
gain the mark). Just what is repeated

is not clear and the dependent and
independent variables are not clear.

When describing an experiment make sure
you clearly state dependent, independent
and control variables and how they can be
measured. Do not use amounts - use a
variable that is measurable such as volume.
Make it clear what you are repeating.

This response scores no marks.

*(c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a).

Plus

Examiner Comments

This is typical of the candidate
who is ignoring the context of the
question and has got themselves
confused - hoping for a question
about a different core practical.

| ResultsPlus

Examiner Tip

Use the context of the whole

question to help cue you into what
might be needed.
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Question 5(a)

There were many clear and good answers to this question, with a pleasing number giving
good, clear working with their answers. However, there were many who simply wrote down
figures without clear presentation and some lost the final mark because they did not supply
any units. Also, a significant number of candidates did not read the question carefully and
made incorrect measurements, such as the X-Y distance, the thickness of the lumen and the
thickness of the plaque alone.

A variety of ways of calculating the increase were allowed, but several candidates who tried
struggled to calculate a percentage increase correctly.

This response scores all three marks available.

5 Cardiovascular disease (CVD) is responsible for many deaths. One cause of CVD is
atherosclerosis.

The photograph below shows a section through an artery with a plaque (atheroma)
from a patient with CVD.

(a) Calculate the increase in the thickness of the artery wall where the plaque is
located. Take your measurements along the line labelled X and Y.
Show your working.

(3)

artery wau with. 8 plaque. — oty ok with no plague
KB - 8o
25 - #
| 8 mm

Answer ... lEmm ..................................................

ﬁ ResultsPlus

Examiner Comments

This candidate has measured (and annotated)
the thickness of the two walls and clearly
calculated the difference including correct units
to gain all available marks.
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This response scores all three marks available.

5 Cardiovascular disease (CVD) is responsible for many deaths. One cause of CVD is
atherosclerosis.

The photograph below shows a section through an artery with a plaque (atheroma)
from a patient with CVD.

(a) Calculate the increase in the thickness of the artery wall where the plaque is
located. Take your measurements along the line labelled X and Y.
Show your working. '
(3)

On"rw\ Mideness = Bmm

~) Yaatleness = g man

noease = change o EZZ 2 2.25x bege,

— S _
Of‘lsv\ QZS‘Z arose

]

st =76-8 % (Beam ‘:-wu'

Answer ... qu ....... Hs.u,‘u.r ..............................

ﬁ ResultsPlus

Examiner Comments

Both of the correct measurements have been
made and the candidate has included three
acceptable ways of expressing the increase
in thickness of the artery wall.
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This response scored one of the available three marks.

’ N\

5 Cardiovascular disease (CVD) is responsible for many deaths. One cause of CVD is
atherosclerosis.

The photograph below shows a section through an artery with a plaque (atheroma)
from a patient with CVD.

(a) Calculate the Increase in the thickness of the artery wall where the plaque is
located. Take your measurements along the line labelled X and Y.
Show your working.

K= (.S
uDJLw/DlO.QUQT-Q.S’
(.5 -95=)  Plaque=43

G- 1323 boversl?

(3)

33 - 3 =0 C\ Answer ... O‘q ..............................................

ﬁ ResultsPlus

Examiner Comments

A
This response is typical of the many candidates O =
who measured the wrong parts of the diagram O ReSUItS

us
because they did not read and interpret the Examiner Tip
question and diagram carefully. They were
awarded one mark for the measurement of When asked to calculate the
the wall with the plaque, but none of the other increase in a value make sure you
measurements or calculations included are measure the value before and after
relevant. or with and without the change.
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Question 5(b)(i)

The vast majority of candidates were able to clearly express the decrease of energy with
time and many of the better answers included a description of the fall in ATP/energy getting
less with time. Pleasingly, there were some correct manipulations made from the graph at
various points. However, many candidates simply quoted figures and candidates sometimes
manipulated incorrect figures (by misreading the scale) taken from the graph. Some

candidates inevitably insisted on an explanation of the changes, rather than a description as
asked for.

This response scores both marks available.

(b) The plaque often increases in size and can block the artery. If the artery supplying
blood to the heart becomes blocked, blood no longer flows to the heart muscle
cells. Shortly after the loss of blood flow, heart muscle cells stop contracting and
start to die,

In the heart muscle cells, energy (ATP) is made available from respiration.

The graph below shows how the energy (ATP) available to heart muscle cells
changes with time, after the loss of blood flow.
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Time after loss of blood flow / mins

() Using the information in the graph, describe how the energy (ATP) available
to the heart muscle cells changes with time after the loss of blood flow.
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(2)

13
Results+lus
Examiner Comments
The candidate has identified the correct trend

and also recognised that the decrease is not
at a constant rate for the second mark.

GCE Biology 6BI01 01
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This response scores both marks available.

(b) The plaque often jncreases in size and can block the artery. If the artery supplying
blood to the heart becomes blocked, blood no longer flows to the heart muscle
cells. Shortly after the loss of blood flow, heart muscle cells stop contracting and
start to die.

In the heart muscle cells, energy (ATP) is made available from respiration.

The graph below shows how the energy (ATP) available to heart muscle cells
changes with time, after the loss of blood flow.
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Time after loss of blood flow / mins

(i) Using the information in the graph, describe how the energy (ATP) available
to the heart muscle cells changes with time after the loss of blood flow.

OO ResultsPlus

Examiner Tip

Examiner Comments

This candidate correctly states the

trend and illustrates it with a suitable
manipulation of the data - in this case
calculating the drop in the first 20 minutes.

It is always worth manipulating
figures e.g by calculating a change to
illustrate points made in an answer.
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This response scored no marks.

(b) The plaque often increases in size and can block the artery. If the artery supplying
blood to the heart becomes blocked, blood no longer flows to the heart muscle
cells. Shortly after the loss of blood flow, heart muscle cells stop contracting and
start to die.

In the heart muscle cells, energy (ATP) is made available from respiration.

The graph below shows how the energy (ATP) available to heart muscle cells
changes with time, after the loss of blood flow.
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(i) Using the information in the graph, describe how the energy (ATP) available
to the heart muscle cells changes with time after the loss of blood flow.
(2)
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OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

This is an example of a candidate not
reading the question carefully and
therefore missing the point significantly.

When asked to use the information from
a graph to describe a change you need
to describe the trend in the data shown.
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This response gains one of the two marks available.

-

(b) The plaque often increases in size and can block the artery. If the artery supplying
blood to the heart becomes blocked, blood no longer flows to the heart muscle

cells. Shortly after the loss of blood flow, heart muscle cells stop contracting and
start to die,

In the heart muscle cells, energy (ATP) is made available from respiration.

The graph below shows how the energy (ATP) available to heart muscle cells
changes with time, after the loss of blood flow.
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(i)  Using the information in the graph, describe how the energy (ATP) available
to the heart muscle cells changes with time after the loss of blood flow.

(2)
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ﬁ ResuitsP

' A
Examiner Comments O
This candidate has gained a mark for o

identifying the overall trend. However, just
reading off values from the graph does not
count as a manipulation of the figures and
does not demonstrate that the candidate
understands the change in rate of decrease.

Examiner T|p

Describing data does not mean
turning the data from a graph back
into a set of separate data points.
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Question 5(b)(ii)

There were many very clear answers gaining both marks and the majority of candidates
had the idea of less oxygen available, but not all were able to score the second mark for the
effect this would have on respiration. However, a significant number of candidates did not
appreciate that the loss of blood flow led to decreased oxygen supply or glucose supply and
therefore decreased respiration. Many answers also referred to transport of ATP by blood.

This response scores both marks available.

(iiy Suggest why there are changes to the available energy (ATP) in the heart
muscle cells following the loss of blood flow.
(2)

connglre™

ATP

PR At ATE. a0 0@ e QAATERRO i

Examiner Comments

The candidate correctly recognises that the
loss of blood flow prevents oxygen reaching
the heart muscles and therefore stops
aerobic respiration.

This response scored no marks.

(i) Suggest why there are changes to the available energy (ATP) in the heart
muscle cells following the loss of blood flow.
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us 2/ ResultsP

D
Resultst us
Examiner Comments Examiner Tip
Unfortunately many candidates like this Remember ATP is generated inside cells by
one have the misconception that ATP is the process of respiration. The blood supplies
carried by the blood. the chemicals needed for respiration in the

cells (oxygen and glucose for aerobic respiration).

GCE Biology 6BI01 01

41



Question 5(b)(iii)

Most candidates correctly stated that after 8 min insufficient energy is available for
contraction and /or after 20 min the energy level is too low to sustain life. Some of them
identified the correct values for energy available at 8 and 20 minutes. Few candidates said
that lactic acid inhibits contraction and few answers were given regarding another use

of energy. When lactic acid was mentioned, it was not always qualified in the context of
inhibition of enzymes or contraction.

Common mistakes include:
® The idea that the heart can no longer contract as there is not enough blood to contract;

® Failing to refer to energy/ATP, often talking simply about less blood or oxygen being
available;

® Incorrect reading of energy levels at 8 and 20 min;

® The idea that blood brings energy/ATP to the cells.

This response scores all three marks available.

(ili) About 8 minutes after the loss of blood flow, the heart muscle cells no longer
contract. After about 20 minutes, the heart muscle cells begin to die.

Using the information in the graph and your own knowledge, suggest
explanations for the timings of these two events,

ﬁ ResultsPlus

Examiner Comments

This candidate has correctly identified why the heart muscle
cells stop contracting and then die at the correct time
points due to lack of energy and has also used the graph to
identify the ATP levels that correspond to these stages.
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This response scored two of the three marks available.

explanations for the timings of these two events.

‘ TP A TR R MR PR T \:-ﬁ:n ...... SR 1. T

(iiiy About 8 minutes after the loss of blood flow, the heart muscle cells no longer
contract. After about 20 minutes, the heart muscle cells begin to die.

Using the information in the graph and your own knowledge, suggest
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(3)

Examiner Comments

This candidate correctly identifies the energy available
at 20 mins and what happens as a result. However,
the heart does not stop contracting to save energy.

Examiner Tip

Remember muscle contraction requires
energy in the form of ATP and the heart
has no conscious choice over what it does.

This response scores no marks.

explanations for the timings of these two events.

(iii) About 8 minutes after the loss of blood flow, the heart muscle cells no longer
contract. After about 20 minutes, the heart muscle cells begin to die.

Using the information in the graph and your own knowledge, suggest
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Results¥lus

Examiner Comments

This response is typical of those who focus purely on the supply
of oxygen, ignoring the information on the graph which is about
ATP levels. Many candidates also convey that the heart stops
contracting out of choice either because there is no blood (like

this example), or in order to conserve energy/oxygen.

(3)

A
@ Resulits#lu

Examiner Tip

When asked to use information
from a graph in your answer check
carefully what has been measured
on the graph?

GCE Biology 6BI01 01
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Question 5(b)(iv)

Many candidates scored both marks recognising that blood flow provides the cells with
oxygen so that respiration can start again. However, there were frequent references to the
idea that once blood flow is restored, it carries ATP to the cells; also common was the idea
that energy is required for respiration. There were also many references to the idea that
once blood flow was restored, cell division could start again to save the heart.

This response scores both marks available.

(iv) If blood flow is restored within 30 minutes, most heart muscle cells will
eventually recover. Suggest an explanation for this recovery.

W___.._.;Mm&ﬂ b Tty
ATP oo B hewks o o

ﬁ ResultsPlus

Examiner Comments

This candidate recognises that the flow of
blood brings oxygen and that the oxygen
can help deal with the build-up of lactic acid.

This response scored one of the two marks available.

(iv) If blood flow is restored within 30 minutes, most heart muscle cells will
eventually recover. Suggest an explanation for this recovery.
(2)
Yo Some . celds. will skl be. alive,. Fhese... cells. wuill.
recieast.. the . fresh. blood.. supply...ond... begin.... e
PESpire ..agam , this. con.. Chen...proQitCe. ... .rea.... CelAs......

that.act.. odive...and...replacs. . Lthe..orey.. that hoe

_ C?L{_t’f’{____ _ (Total for Question 5 = 12 marks)

ﬁ ResultsPlus

Examiner Comments

The candidate correctly recognises that the
restoration of blood flow enables respiration to start
again, but neglects to mention what is carried in
the blood that enables the respiration to take place.
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Question 6(a)(i)

The majority of candidates could correctly name groups found within amino acids that were
not present in caffeine - particularly amine and carboxylic acid groups. A few candidates
had drawn an amino acid on the paper so that they could compare it visually with caffeine -
a useful strategy for some.

This response scored both available marks.

6 Caffeine is a drug frequently consumed in a number of drinks such as coffee, cola, hot
chocolate and tea.

Caffeine is broken down in the liver by a group of enzymes called cytochrome P450
oxidase,

(a) The diagram below shows the structure of caffeine and its three breakdown
products, X, Y and Z.

P
N N0
{ j;(‘/
N
/N h
CH
CH, 0 ’
Caffeine
| P T
N N. 0 N N O N _N._ 0
SO O
N Y \ N~ \ﬂ// N \“‘\_ﬂ/ N
/ CH, / | CHs
CH,4 0O CH, 0 H 0
X Y Zz

(i)  Using the information in the diagram, glve two reasons why caffeine is not an

amino acid,
(2)
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ResultsPlus

Examiner Comments

Examiner Tip

Many candidates named the groups
rather than include the formula -
either is acceptable in this context.

This candidate has correctly identified two key
groups found in amino acids but not caffeine.
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This response scored one of the two available marks.

6 Caffeine is a drug frequently consumed in a number of drinks such as coffee, cola, hot
chocolate and tea.

Caffeine is broken down in the liver by a group of enzymes called cytochrome P450
oxidase.

(a) The diagram below shows the structure of caffeine and its three breakdown
products, X, Y and Z.

"
N N O
(1T
N
/N h
CH, 0 CH;
Caffeine
T (|ZH3 c|H3
N N O N N O N N 0O
</ | ~ </ | Y </ | h
N N
N AN /N H N N\
/ CH Xy CH
CH, 0 O CH, 0 : {k,!,'-\ 0 :
X Y gz

(i) Using the information in the diagram, give two reasons why caffeine is not an
amino acid.
(2)

Plus

Examiner Comments

The lack of amino group is correct. However,
mentioning peptide bonds was a common error.

Examiner Tip

A single amino acid does not contain
a peptide bond - they are only formed
when amino acids are bonded together.
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Question 6(a)(ii)

Many candidates wrote clear answers correctly identifying that CH, and H were bonded in
different positions in the three molecules. A few excellent responses identified that the
products were isomerically different.

However, many candidates did not express themselves very clearly in this question and
answers sometimes had to be read very carefully to decipher their meaning. In a few cases
candidates failed to count atoms correctly.

This response scores both marks available.

r A

(i) Using the information in the diagram, state two differences between the
breakdown products.

R IJ’U-CL[{‘; l"fOUPJ d\dﬁ; Posibn an c‘.’ecA ______ P/'BJUCIL
The A trogan borded B a g vtg/f A;d(‘ogm choanges
P&Lo\e_ in Gack Poduch

ResultsPlus

Examiner Comments

Two clear differences have
been correctly identified.

This response scores one mark.

(i) Using the information in the diagram, state two differences between the
breakdown products.
(2)

%'ﬁ OTE. wmwwﬂﬂﬁ ZJ&{/QY‘GM(‘ Afr/w 2olh..

Sl
2 &m«a 5}* H évrrdo art. fa%’ﬂm{—

ﬁ ResultsPlus

Examiner Comments

It is an excellent point to recognise
that the products are isomerically
different, but the second point made
is not specific enough for credit.
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This response scored one mark.

(i) Suggest why there are changes to the available energy (ATP) in the heart
muscle cells following the loss of blood flow.

(2)
AT ?av’ktﬂb\s s castied M e ol
______________ _Miec  the  less of  the Slow..of  bleed, the
RETTINNN ot ATP s .cuob. off.

%
Results¥lus
Examiner Comments
The first difference is correctly identified, but this

candidate, along with several others, could not
count the number of Nitrogen atoms correctly.
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Question 6(a)(iii)

Most candidates managed to score at least 1 mark in this question by stating that an
enzyme is specific to its substrate.

Fewer candidates correctly referred to the difference in shape/structure of the products only
stating that they were “different products”. Many candidates also just referred to “more
than one enzyme” needed only (as stated in the question) and did not deduce that P450
consists of at least three enzymes/active sites.

Some candidates explained that more enzymes would be needed to speed up reactions to
break down caffeine faster.

This response scores all three marks available.

(iii) Using the information in the diagram and your own knowledge of enzyme
action, suggest why cytochrome P450 oxidase consists of more than one type

of enzyme.
(3}
pHeng... oHALY .. OHEL... sobsih AT, ce? /43/ awr X (L2

Vo /‘7/;% b ... .~ WO as s ane (il
e bt cluitri il Stowctund.. 4.
L. mex/gh»é/mz(ﬁm i fare
Swzj/ﬂe’a"jgﬂj#éﬂ«'o&é(ﬂ%ﬂf . St A

+IUS
Examiner Comments
This candidate recognises that enzymes are specific, the

products have different structures and therefore there must
be 3 enzyme types to produce the three different products.

GCE Biology 6BI01 01
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This response scored one mark.

(ili) Using the information in the diagram and your own knowledge of enzyme

action, suggest why cytochrome P450 oxidase consists of more than one type
of enzyme.

(3)

Becamn. thee prodicks az,. prediicad.. Edck. anzyre

\/\/m% SPifc. .adhe. Sire. ek oy a5 pﬁaf:LidbﬁW
om0 0. A3 o OAVR, yroce tham O%Kpe O
RUONZ oy e 15 0RO Fo. IPEARR, VoA Ao, (Mfeins..

AW o W Vnnee  break Aewn prpo\ud’d —_—

% ResultsPlus A

Examiner Comments OO ReSUItS—Pilus

This is a typical example of one of the most common Examiner Tip

answers for this question. The candidate recognises

that enzymes are specific, but they do not state what is
different about the products and state that more than one
type of enzyme is needed (as stated in the question stem).

Remember, you are not likely
to score marks for repeating
information from the question stem.

This response scores no marks.

(i) Using the information'in the diagram and your own knowledge of enzyme

action, suggest why cytochrome P450 oxidase consists of more than one type
of enzyme.

. Sl B ool oy
o g R Con Pl ik e

) A
Results¥lus 4
Examiner Comments &

Examiner Tip

Several candidates confuse the enzyme and substrate/
product and, as in this example, they state that the

Remember the substrate fits into
active site is part of the product and not the enzyme.

the active site of the enzyme.
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Question 6(b)

There were some very clearly expressed answers, but also some candidates did not refer
to validity, despite this being asked for specifically in the question. They stated that a
particular conclusion was ‘true’, ‘false’, ‘correct’ or ‘incorrect’.

The lack of volume control was the most commonly expressed reason given, but it was
pleasing to see some references to the number of drinks tested or not being able to
calculate the concentration in all the drinks.

Some candidates correctly referred to the fact that coffee and hot chocolate did have
different concentrations, but they did not always pair this up with a correct statement about
validity.

When giving reasons for their answers some candidates included references to a lack of
repeats. Many did not understand the difference between ‘content’ and ‘concentration’ and
did not appreciate that without a stated volume it is impossible to calculate a concentration.

GCE Biology 6BI01 01
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This response scores all three marks available.

-

(b) A student decided to investigate the concentration of caffeine in four drinks:
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below.

Drink Volume of drink Caffeine content / mg
coffee 200 cm’ 135
cola 1 can 80
hot chocolate 200 cm? 10

tea 1 cup 50

The student made two conclusions from these results.

Conclusion 1 "Different drinks have different concentrations of
caffeine.”

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Give reasons for your answer.
(3)

Conclusion 1. LA\S...1S....NOF VQF&VO«\IC)\G& Fee he s
e diffecent Volumes. of. AN L o gea—ee L cal.
15 an dnaccurar)  meaScre. ment  cnd could
..... be el any thing b could oo much less than 200em’
Condusion2 TNIS. 1S elso involid o 1+ does not

INGCCUCre.  measurements cnd  flece is. ne.contro).

e i+ Qoesn+ el W fepeaeed YA yeS)—
meke - relichle | go i QJ:’I'%'c:otal|‘1:nr€luut'lm|6=‘\\l)nrmz;'ﬁ}'

ResultsPlus

Examiner Comments

The candidate makes comments on the
validity of each conclusion and explains
their reasons for doubting the validity.
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This response scores two of the three marks available.

(b) A student decided to investigate the concentration of caffeine in four drinks:
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below.

Drink Volume of drink Caffeine content / mg
coffee 200 cm? 135
cola 1 can 80
hot chocolate 200 cm? 10
tea 1 cup 50

The student made two conclusions from these results.

Conclusion 1 "Different drinks have different concentrations of
caffeine.”

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Give reasons for your answer.
(3)

Conclusion 1 1S (oncuSion 1S valid be caue e (afreng,

mwm s, Uswryuw\;{' doe& ot S Mo.ud da:m

ﬁ ResultsPlus

Examiner Comments

The candidate makes a correct comment on the validity
of the second conclusion and explains their reasons for
doubting the validity. However, they have confused
concentration and content for the first conclusion.
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This response scores two of the three available marks.

(b) A student decided to investigate the concentration of caffeine in four drinks:
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below,

Drink Volume of drink Caffeine content / mg
coffee 200 cm? 135
cola 1 can 80
hot chocolate 200 cm’? 10
tea 1 cup 50

The student made two conclusions from these results,

Conclusion 1 "Different drinks have different concentrations of
caffeine.”

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Glve reasons for your answer.

Conclusion 1 TLb N (VS I“MM" MMN e

A hve BRG ofl ia ok

Examiner Comments

Two correct comments have been made - one
for each conclusion. However, the candidate
has not answered the question fully as they
have not commented directly on the validity.

Examiner Tip

instructions given.

OO ResuitsP

Read the question carefully and
make sure you respond to the
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Question 7(a)(i)

A high percentage of candidates correctly quoted antihypertensives, although
antihypersensitives and antihypotensives were incorrect versions of the type of drug. A
significant number of candidates correctly identified diuretics, ACE inhibitors and beta
blockers as types of drug to reduce blood pressure. However, many candidates incorrectly
quoted statins or aspirin.

- ~\

7 A large number of doctors routinely prescribe drugs to treat patients who are over 80
and have high blood pressure.

(a) (i) Give the name of the type of drug that is used to treat high blood pressure.
(1)

Y | o @ =R N N\C - S S

ResultsPlus
Examiner Comments

This is an example of a correct
response that gained the mark.

r : .

7 Alarge number of doctors routinely prescribe drugs to treat patients who are over 80
and have high blood pressure.

(@) (i) Give the name of the type of drug that is used to treat high blood pressure.
(1)

. M)A.y,mrlenﬂ«ed .

ResultsPlus
Examiner Comments

This is an example of the most
common correct response.

' ™~

7 Alarge number of doctors routinely prescribe drugs to treat patients who are over 80
and have high blood pressure,

(a) (i) Give the name of the type of drug that is used to treat high blood pressure.
(1)

o SraTINS

ResultsPlus

Examiner Comments

This is an example of one of the most
common errors that failed to score the mark.
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Question 7(a)(ii)

On the whole this question was poorly answered with just over half of candidates failing to
score any marks because they did not read and answer the question carefully. For example,
a significant number of candidates simply stated that old age leads to high blood pressure
while others indicated that older people cannot exercise, described how the drugs work

to lower blood pressure, or thought that there were few side effects so people could self-
medicate. Alarmingly a few candidates thought that side effects wouldn’t matter because
the patient was old anyway. A surprisingly large number of candidates made no reference
at all to CVD.

The better responses clearly stated the effect of both age and high blood pressure on CVD
etc. However, many candidates scored only 1 mark by only referring to either older people
or to high blood pressure.

This response scores both available marks.

(i) Explain why many patients, who are over 80 and have high blood pressure,
are routinely prescribed with these drugs.

Examiner Comments

This candidate correctly identifies that both age
and high blood pressure are risk factors for CVD.

This response scores one of the available two marks.

(i) Explain wh_y many patients, who are over 80 and have high blood pressure,
are routinely prescribed with these drugs.
(2)

Pc(més e 80&#6 .. rn-*:«cZ /wﬁﬁer rCs/ZZ/

Cﬁfimvasm(m)amaﬁmg ...G.\.%Lﬁ.. SO Gre j_c}fm .

ﬂim oo forem( ...... flon.

ResultsPlus
Examiner Comments

This candidate clearly recognises that old age is a risk factor for
CVD, but does not make any comment about high blood pressure.
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This response scored no marks.

(i) Explain why many patients, who are over 80 and have high blood pressure,

are routinely prescribed with these drugs.
(2)

O M once sticted Yo et Huse drugs Hhey

0B R ot ot gl S € TR Ty Ol
Q...hrange . of .. ighn Cloed  presot  ond  Norraf Hlyed
Preasere. wich Hoom hos o bad  effed on  Hat ot

ﬁ ResultsPlus

Examiner Comments

Several candidates, such as this one, focussed on
interpreting the routine prescription as the need to take a
full course of the medicine (a little like needing to complete
a course of antibiotics), rather than answering the question
about why these particular patients need the drugs.

This response scores no marks.

(i) Explain why many patients, who are over 80 and have high blood pressure,

are routinely prescribed with these drugs.
(2)

The o\l Ho pesson. e mavd. lalu:ge- 838 b pouse
\‘vsq\,\ b\oop\ pV\wa\Q_ g0 i tely )(U\J&UV\\”D redaxce. \0(@0(?(
Do« T i eaSey dunc Qb\nup
bo bl Hagn pund aalso \NH QUAL ARG U\L@‘j Fuﬁu(—@?v' {"\M
gl blood  presswe uc(qxlw\aLLoJ

ﬁ ResultsPlus

Examiner Comments

Many candidates explained that older people are
more at risk of high blood pressure. However,
the question asks why older patients who have
high blood pressure are prescribed the drugs.
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This response scores no marks.

(i) Explain why many patients, who are over 80 and have high blood pressure,
are routinely prescribed with these drugs.
(2)

e, g iotensin IL. beiny. prockbed  frm (1 (nocaive fma

LANGIC NN T . TIAL S AR VAXensviceion, O Dk, VeIseu

LV Cecrea¥A, |gwering blbbd Presswt:

ResultsPlus
Examiner Comments

This candidate explains how the drug works,
rather than why these patients need the drug.

OO ResultsPlus

Examiner Tip

Read the question carefully and
answer the question asked.
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Question 7(b)(i)

This was generally very well answered with the vast majority of candidates referring to the
idea of a control group for comparison and many also referring to the placebo effect. The
idea of both groups given 2 tablets was rarely seen.

This response scores both marks available.

f )
() Explain why the patients in group B were given two tablets that had no drugs
in them.

(2)
. el gl
Pecanse.. gravy. B sl Civen b plucetec . Thic 15 S wsedd o€ on cruhvel, de ..
VA comparisans.. s, . ro. chok. 6. Hag. dig. m!.-.;a.% wear ks O 1. Yines on €

P W ! i 4'
it pRttins kedbor leecouane iy .ft‘.-‘l-lh.k...ﬂmj_ﬂ{ M:.m&_h.m Jkﬂﬁ. S

)
Results+lus
Examiner Comments
This candidate recognises that group B is a

control group and clarifies that the tablets
with no drugs in them are a placebo.
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Question 7(b)(ii)

Many candidates answered this question well by making clear comparisons of the changes
to systolic and diastolic blood pressure in both groups. Some correctly manipulated the
figures to illustrate their answers. Well constructed answers enabled candidates to gain all
of the available marks quickly, clearly and concisely.

However, there were a wide range of mistakes made by many candidates, for example:

not referring to systolic and diastolic blood pressure, but to blood pressure in general;

attempts to manipulate data were spoiled by lack of accuracy in reading figures off the
graph;

many just compared group A and group B with phrases like “"Group A had a lower
systolic pressure than group B”;

some just stated that diastolic pressure is always lower than systolic pressure;

some candidates found it difficult to clearly express themselves with this question and
poor use of language in many cases made it quite difficult to tease out the marks in
some very long winded responses.

This response scored all three marks available.

(ii) Using the information in the graph, describe the results of this study.
(3)

- Ivoe
PreAAAre ;. DIOATOUL, \RMNg o B, ANRFCNRNCR U\ 00, PYEROUINR Gt

e decrease O FOUL Premuu nen ROURH. Oxen O duue .
Pasaintn 0N Groue. B Snamed  CUVOMT hQ AR U\ dXaOUL, Woad |
PEEUIre. , ey SWOUEA  Qutond G B oLeaR OF Ruéfa oo

PrEnUIe (O SSRIOUC, P eemuise

L
Resultsrlus
Examiner Comments
The candidate correctly describes the changes

in the two different blood pressures and
compares them clearly between the two groups.
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This response scores no marks.

(i) Using the information in the graph, describe the results of this study,
(3)

Tre. Cahents GEn e Yoniers \Wo0 (0w h\oed |
L Preseort Moo PONEAt 'S ARG IO Ok S years

Diogtdlie o0 pressut (e Grove. A . Wos 1o and
Wiz W
k&r......gc.mp LS NOS WA O o SASR LG Presiyre

O 2o ST 5 W VT Y b P A @ ¥ o' B X g0 W[ > T O L W

ﬁ ResultsPlus

Examiner Comments

Stating that the blood pressure is lower does not make it clear
what changes have happened over time. Blood pressure is also
too vague when the graph shows both systolic and diastolic
pressures. Just quoting figures from the graph does not clearly
indicate trends and does not count as manipulating figures.

A
Q ResultsPlus
Examiner Tip

Take care to be specific about what you are describing,
particularly when there is more than one line on a
graph. Manipulate figures by calculating changes etc,
rather than just quoting figures from a graph.
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Question 7(b)(iii)

Many candidates failed to clearly address this question properly by giving vague answers
about measuring the whole pressure, or the mean pressure. The better candidates were
able to gain the mark and clearly state that it was to compare the effect of the drugs on
both types of pressure.

(i) Suggest why both the systolic and diastolic blood pressures were recorded in
this study.

Plus
Examiner Comments

This response is typical of those that
scored the mark.

. l(’iii}‘ lgﬁgvéest why both tﬁe?y‘;toﬁz and diastolic blood pressures were recorded in
this study.

(1)

ResultsPlus
Examiner Comments

This response is typical of those
that failed to score the mark.
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Question 7(b)(iv)

A lot of candidates failed to see the word ‘benefits’ in the stem of the question and
consequently answered a question that they thought they were asked (and have been asked
in the past). For example, they focussed on a range of control variables such as life-styles
and gender rather than measuring benefits resulting from the drugs. Those who read the
question properly were able to gain the mark from reference to the incidence of CVD or
heart attacks etc as well as a number stating that heart rate should be measured.

“(iv) Suggest what else could have béén recorded in this study to provide more
evidence of other benefits of treating these patients with the drugs.
(1)
T et ok, TV oumessohe B0R. e Cofdien

DMSCWl o AIROB. . i D880 o Aok roaine . Yow... Maa

e U CRAMCR...... Yol (A,

ResultsPlus
Examiner Comments

This is a typical example of a
response that scored the mark.

This response scored no marks.

(iv) Suggest what else could have been recorded in this study to provide more
evidence of other benefits of treating these patients with the drugs.

D
Results*lus
Examiner Comments
This is typical of the other variables that candidates

responded with when they did not focus on the
question asking them about measuring other benefits.

A

Examiner Tip

Read the question carefully, it is not
asking for a list of variables that should
have been controlled in the study.
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Question 8(a)(i)

A common error here was not to refer to DNA in the answer related to a specific gene
mutation. The better candidates did refer to this and clearly explained the change in base
sequence or quantity of DNA. There were a few responses referring to insertion, deletion
etc, but a significant number of candidates spoiled answers with references to changes in
amino acid sequence in genes/DNA or alteration of cells.

This response scores both marks available.

' 3

8 Cystic fibrosis and albinism are examples of recessive genetic disorders.
Krabbe disease is another example of a recessive genetic disorder.
Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

(a) Explain the meaning of each of the following terms.

(i) Mutation
(2)

L‘Ft’m. DNA.. tlaatte . teaaddn i NaA.- Wﬁ{.’t\.c‘\'\.&l’\.\‘ o PORRUDA. g
FHY ﬂm;n

Examiner Comments

The candidate has described what is
changed in the DNA for both marks.

This response gains one of the two marks available.

8 Cystic fibrosis and albinism are examples of recessive genetic disorders.
Krabbe disease is another example of a recessive genetic disorder.
Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

(a) Explain the meaning of each of the following terms.

(i) Mutation
(2)

o ndsy Change of the DVA

Examiner Comments Examiner Tip
The candidate has recognised what is Remember if a question is worth
altered, the DNA, but has not described two marks more detail or two clear
what the nature of the change is. statements are often required.
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This response gains one of the two marks available.

~

B8 Cystic fibrosis and albinism are examples of recessive genetic disorders,
Krabbe disease is another example of a recessive genetic disorder.

Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

(a) Explain the meaning of each of the following terms,
(I} Mutation
(2)
B mtdem. . e ek .. A gl it

e legumte. g blee.  pans: Tisre ooe S Mota

K tganap o ok shbatr o1 ) Qegly Camen , iAveat e, AUfen  dvd
. . /15 evh G

ResultsPlus

Examiner Comments

This candidate has explained what the change is,
but has not stated which molecule is altered.
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Question 8(a)(ii)

It was pleasing to see the large number of candidates who were able to express themselves
very clearly here, demonstrating a good understanding of the term recessive. However,
there were a few candidates that simply referred to ‘not dominant’ or ‘never expressed’

or ‘not expressed’ or ‘carry disease’. There were also several irrelevant references to
inheritance in answers.

(i) Recessive
(1)

B apne ocallele Hoak.. Dok xpesSed. ..

't)'\:\_kv\btud)k Laner o

ResultsPlus

Examiner Comments

This is an example of the common
correct response.

(if) Recessive
(1)

M showa..sa.. fh@#ﬁ dovacat . olele. B

ResultsPlus

Examiner Comments

This response illustrates another common way
of acceptably expressing what recessive means.

This response scores no marks.

(i) Recessive
(1)

noiiive.. g&ﬂl) My or M Vl* KO{ FaNCd [
Puw)\ 0w Keimw& A o

Dowivaat gmh L iy

ResultsPlus

Examiner Comments

Many candidates who failed to score the
mark concentrated on inheritance rather
than expression of the characteristic.
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This response scores no marks.

14 4 LA RV | Y (U5 T 5 LAY | U
(ii) Recessive J 'CR

W/

(1)

Means.. tnak.. . USea. . a(f. 00 RSA . .cn.. ¢ 1L

MLESSIV... OMLLL. LS. A 0eSCAk . DXMS.....

ResultsPlus
Examiner Comments

Many candidates associate recessive
genes with disease and disorders.

4\ ResultsP

Examiner Tip

us

A genetic disorder could be caused by a recessive
or dominant allele. It is also important to
remember that genes are not only associated with

diseases and disorders - they do a lot more as well.

GCE Biology 6BI01 01
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Question 8(b)

This was generally well answered with many candidates correctly describing the effects of a
mutation on primary structure, the shape of protein/enzyme (3D/tertiary structure) and on
the active site, thus gaining all 3 marks. There were only a few candidates who identified
the potential effect of incorrect stop codons and only a few on no synthesis or incomplete
synthesis of the enzyme. A number of candidates vaguely referred to the enzyme not
functioning.

This response scores all three marks available.

(b) Suggest how a mutation_in the GALC gene could result in a change in the enzyme
galactocerebrosidase,
. (3)
) aut@ipon. o0, GALC..qece. feacll .. a Chanae. wn.the. pranast]. siscds? ..
e R LRYME. 0. TAS  NCardld... B...clefarent..anming. asida... bewrgy. famed..anél.
Sa..erf. hugled a’c/&/mf(}-. TR Cal chatae. The. Shape. ol The. entyme
AN A AR M. iy Do L ang e bLe r/)g.c.c;h'n fe..cooty. Gt th /z.mm

The.achve. sle. . T arrymen. cidl boe.. dffectint... ancl g..coll ot Lo oS

Ao resrlavte . Qanlf... Sttt Sicdashe b

ﬁ ResultsPlus

Examiner Comments

This candidate has correctly identified that the
mutation will affect the primary structure of the
protein that will change the 3D shape and therefore
the active site of the enzyme will be changed.
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This response scores one of the three marks available.

(b) Suggest how a mutation in the GALC gene could result in a change in the enzyme |
galactocerebrosidase.

(3)

Mmu.kzh(i& o mrg.cm ould. lead to. an. entyime

c)urpcwxcﬂ f DN BIKE, We. OCRL. SACS.. 0. 8. e

ﬁ ResultsP

Examiner Comments

This candidate has correctly identified what
will happen to the enzyme for a mark, but
has not answered the question which asks
them how the mutation results in the change.

OO ResultsPlus

Examiner Tip

Read the question carefully and
answer the question asked!

This response scores no marks.

(b) Suggest how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase.

(3)

Baws Theet B 6 Mudahon (n e GALC.. gwho_mww R
Mertlere. Moy nst. pfnchon prapedly. .50 W wAll ned bo be
rplated by 10l Gere  cnodec for b B wosh dgan.
The. 2ntme 9alachoene brofidate. (old be metde. ﬁma‘
______ mmémzr M:Z:SBM ond Musg e a. S bfereat (mchm

MMAMN] rﬁ,been’uym R

ResultsPlus

Examiner Comments

This is an example of a candidate who has failed
to focus on what has been asked by the question.
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Question 8(c)

This was well answered by most candidates and most candidates made use of a Punnett
square to support their answer. However, by jumping straight into the Punnett square,
candidates often lost some of the available marks by not giving parental genotypes clearly
and/or the corresponding phenotypes for the possible children’s genotypes. Pleasingly, there

were very few answers which quoted ratios.

This response scored all five marks available.

(c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and
phenotypes of their children.

Use the genetic diagram to find the probability of these parents having a child
with Krabbe disease.

| ke

: l‘-"’h v "

v‘%‘:-,,.l*bp_ﬁ kL kk" 3 = PSS LM—J&% aﬁ.llﬂ J
T

s K&

el auewcdiov
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b

ﬁ ResultsP!

us
Examiner Comments
This candidate has not used the more Please note: Carrier is not a good description of a
common Punnett square, but has managed phenotype, but was decided that it was acceptable
to clearly label and set out their diagram so in this context. Ideally the phenotype for the Kk
that all the required information is clear. should also have been not affected (or similar).
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This response scored three of the available five marks.

7~

phenotypes of their children.

with Krabbe disease,

¢ |er [ €6

(c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and

Use the genetic diagram to find the probability of these parents having a child

e
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ﬁ ResultsP

Examiner Comments

By using the Punnett square the candidate has
correctly identified the gametes and potential
F1 genotypes and gone on to calculate the
correct probability. However, they have not
made the parental genotypes clear and have
not linked the F1 genotypes to the potential
phenotypes.

(5)

Probability . . _}-V W28 T/o o

Examiner Tip

Punnett squares are useful tools, but don't forget
to make sure you clearly express the information
requested in the question.
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This response scores four of the five marks available.

(c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and

phenotypes of their children.

Use the genetic diagram to find the probability of these parents having a child
with Krabbe disease.
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<EP ResultsPlus

Examiner Comments

This candidate has covered all the required
information - unfortunately the offspring phenotypes
are not clearly linked to the corresponding
genotype. This was quite a common mistake.
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Question 8(d)

Many candidates correctly referred to amniocentesis or chorionic villus sampling, with the
usual incorrect spellings sometimes appearing (aminocentesis and chronic villus sampling).
A small number of answers had correct descriptions of the processes. However, there were
plenty of answers which were vague and referred to genetic screening or even gene therapy,
etc.

This response gains the mark.
(d) State how these parents could determine whether or not their unborn child has
Krabbe disease,
(1)
(,/Ju? ANl 0T LM fC ., /%17 nd . eatbralt. Larrd. foctad celdd..
ﬁm}‘éa’mmm((fm and W}uﬁ’?ﬁf/ﬁi Ci{%ﬁw .

ResultsPlus
Examiner Comments

As well as naming a suitable technique, this candidate
has also provided a partial description of the technique.

This response scores no marks.

(d) State how these parents could determine whether or not their unborn child has
Krabbe disease,

(1)

A
ResultsPlus Q ResultsPlus
Examiner Comments Examiner Tip

Thankfully this spelling mistake is When a spelling mistake changes the
becoming slightly less frequent. meaning of the word you will not gain
credit. Read back your answers to
yourself and make sure it is at least spelt
phonetically to avoid mistakes.
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This response scores no marks.

(d) State how these parents could determine whether or not their unborn child has
Krabbe disease,

(1)

B koA RAAN

Examiner Comments

This example illustrates two common

)
mistakes: 2/ =
1. embryo testing is too vague for Q Results us

an answer to how the parents could Examiner Tip

determine if the unborn child has the Remember gene therapy is

disease; designed to provide working copies
2. gene therapy was a common incorrect of genes into the body and is not a
response. screening technique.
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Paper Summary

To help candidates prepare for this paper in future, please take note of the following points:

read the whole question carefully, including the introduction, to help relate your answer
to the context asked. You should read the question through carefully at least once and
then write down your knowledge and understanding in a way that answers the question;

don’t assume that the question asked is the same as that which has appeared on a
previous paper;

read your answers back carefully — do they answer the question, have you made at least
as many clear points as marks are available, and have you made any silly mistakes (e.g.
which way round is the pH scale?);

check that you understand the difference between related molecules and processes
covered in the AS specification;

when asked to distinguish between two things make sure your answer is comparative
and mentions both things being compared;

include a calculation whenever you are asked to describe or compare numerical data
(particularly data presented in graphs);

don’t be afraid to include a sketch diagram or graph if it will help add clarity to your
answer;

when describing the measurement or control of variables, be specific about what is to be
measured e.g. volume or mass, and avoid vague terms such as amount;

remember that room temperature is not a reliable variable;

pay particular attention to spelling, the use of technical names and terms, and
organisation of your answer in QWC labelled extended writing questions;

explore and assess examples of candidate responses from this report to help you
understand what makes a good response to different types of question, and exemplify
the level of knowledge and understanding expected at AS level.
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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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