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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Biology
(5090), and to show how different levels of candidates’ performance relate to the subject’s curriculum and
assessment objectives.

In this booklet a range of candidate responses to questions in Papers 2, 3 and 6 have been chosen to, as far
as possible, exemplify grades A, C and E. Each response is accompanied by a brief commentary explaining
the strengths and weaknesses of the answers. This booklet does not cover Paper 1 as it contains multiple-
choice questions where the mark scheme provides sufficient detail and the candidate answers do not
require examiner commentary to expand on how the marks were gained.

Grades are given to each answer in this booklet, however in the examination the whole candidate script is
graded on the overall mark awarded. It is therefore possible that, for some questions, candidates attaining a
low grade on the whole paper are awarded the same or similar marks to candidates who attained a higher
grade on the whole paper.

For each question the mark scheme is followed by examples of marked candidate responses, each with

an examiner comment on performance. Comments are given to indicate where and why marks were
awarded, and how additional marks could have been obtained. In this way, it is possible to understand what
candidates have done to gain their marks and what they still have to do to improve their grades.

Past papers, examiner reports and other teacher support materials are available on Teacher Support at
http://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

Paper 1: Multiple Choice

40 compulsory multiple-choice questions. The questions involve four response options.
40 marks

Paper 2: Theory 1 hour 45 minutes

This paper has three sections.

Section A carries 50 marks and consists of a small number of compulsory, structured questions.
Section B carries 20 marks and consists of two compulsory questions. Each question is worth
10 marks.

Section C carries 10 marks and candidates must choose one from a choice of two questions.
80 marks

Paper 3: Practical Test 1 hour 15 minutes Paper 6: Alternative to Practical 1 hour
This paper consists of two or three compulsory, A written paper of questions designed to test
practical questions. past experience of practical work.

40 marks 40 marks

Teachers are reminded that the full syllabus is available at www.cie.org.uk
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Expected answer Mark Guidance
(a) | 3 named substances, e.g. [3] A any other 3 correct
substances, e.g. hormones,
pigments, enzymes
water R sugar/glucose
salts/ions/named, e.g. Na’, CI5, NH,",
Ca® A any three named ions for 3
marks
urea/nitrogenous waste/other named A any three named nitrogenous
waste products for 3 marks, e.g.
creatinine, uric acid
(b) | more protein/ ORA,; [4] Ig ref. to specific foods
correct ref. amino acids/ORA;
broken down in/converted by
liver/deamination;
less water/more salts/ions + in A ref. glucose/sugar only with
diet/ ORA; ref. to diabetes
(urine) more concentrated/more urea in
(urine)/ORA
(c) | drink A; [1]
increases volume of/more water in + [4] Mark independently of drink

urine/produces most/lot of/more urine;

water already being lost in sweat/AW;
(sweating) more than usual,

ref. temperature regulation/to reduce body
temperature/keep cool/AW;

danger of dehydration / increases thirst /
AW

named
Ig ref. heat loss in urine

Total

[12]




Paper 2 Theory

Example candidate response — grade A
1 (a) State three substances found in the urine of a healthy parson.

3 Mmm‘m @

(b) The concentration of a parson’s urine can vary according to their diet.

Explain how changes in a person's diet.can affect the concentration of their uripa.

%m%%mﬁ%mﬂ‘% ...... wﬁmdﬁm
O DAOPI.. SRERTNSANM... .. G SN .. XN
ami i e ms@«‘m@qﬁm%mm Do
QRN COMLINING, SO AR, . ) none. ol
ConEIOTNEREn. o Lok ,Mimﬁamm%
.. SECOES, .. AD L. RO, SR SR M. 1. 0.
ﬁk‘ﬁm_&m ..... m&ﬁﬁﬁmm Ndhee [4]

{¢) Aninvestigation was carried out into the effect of diet on the rate of production of urine, Three
students each took 1.5dm? of a ditferent drink A, B or C.

Fig. 1.1 shows the volume of urine released by each student over the next two and a half

hours.
1.800
% drink A
cumulative  1.000 Lok drink B
volurne of =T i drink C
released | -
e
fdm® o500 gNS
i
i S0 ] a0 120 150
time /minutes
Fig. 1.1
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Paper 2 Theory

Suggest which of the three drinks it would be better to avoid on a very hot day.

Give an lea&ahﬂ for your answer.

uxﬂamﬂnn.-s:l.i ................. m ..... u.m.‘huhﬁk ..... “‘%J:a
A \ennh. '“*?*@ e MBI PR .. SAE S
s M\»&% T L0 S k R

L%. é«hmh%c_tﬂ.ﬁiﬁ h’lmnﬁ'ﬁ’ 1$'fue» Spmme. Ateu’s
Eﬂ'%\ﬂm&ﬁhwﬂ%ﬁﬁﬁhmﬂmmm\uﬁwmm

[Total : 12)

Examiner comment — grade A

(a) The candidate begins soundly with three correctly named substances. (3/3)

(b) This response also scores full marks, though the candidate only just gains credit for a reference to the
liver as it is followed by a mention of proteins, rather than amino acids, being broken down. (4/4)

(¢) The candidate appreciates that the drink that leads to the greatest loss of water in the urine should
be avoided on a hot day but then fails to explain that water is required to provide for the increased
sweating that will occur to maintain body temperature. (3/5)

Total mark awarded = 10 out of 12
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Paper 2 Theory

Example candidate response — grade C
1 (a) State three substances found in the urine of a heaithy person.

1T AEARRY « s
2 ..nﬂm&m{nih:aﬁﬂ-ﬂmm '
3 .alm.:a;.., ........... . [3]

(b) The concentration of a8 person’s uring can vary according to theair diat.

Explain how changes in a person's diet can affect the concentration of their urine.

LLhﬂmd.hEL.ublnﬂ.ﬁ.hEﬂ..ﬁnnm..;ﬂm&a.ﬂmlsﬁ.m“m .............
Fita. 15e8. il e Lomemlacied] tod . cloalyelless. b ptacen ...
ool \wo.. Juiat o daolin.. Jhon. Low. Gaon). ...
: .iut.nu.....M.,Lﬂh.{jnxd,ia,,mh,.:.ﬁﬁ--mm..duhhﬂnﬁ..,3} ...........

{6) An investigation was carried out into the effect of diet on the rate of production of urine. Three
students each took 1.5dm? of a different drink A, B or C.

Fig. 1.1 shows the volume of urine released by each student over the next two and a half

hours,
1.500
- bk drink A
=== H

cumulative  1-000 O HOTE drink B

|.|r{|'|a':Ii Jmi [ Ll drink G
lﬂ!ﬂiﬂiﬂ “4 | Ié"'

ldm® o500 2 B

AT
0 30 60 a0 120 150
tima/ minutes
Fig. 1.1
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Paper 2 Theory

Suggest which of the three drinks it would be-bétter to avoid on a very hot day.

Giva an explanation for your answer.

drink ....... B [1]

explanation .. pmduu.ulﬂiﬂ'f'mmmﬁ.dﬂjfhwﬁw
0w o dlen. peared) MWML&LIM@MIM
.._&ﬂdﬂ_mm.inﬂ...J_m--murl«,n.-maim..:hnu oAl 0 aclin,.....
To.maidivio. onfod. walos.. nloecly... 1. Eciol).da. [ alea.
hbad.jmﬂtlnm%maMmdem&g .........

......... ; S

[Total : 12]

Examiner comment — grade C

(a) The candidate incorrectly names nitrogen, and does not register that the urine is that of a healthy
person, and thus incorrectly offers glucose as an answer. (1/3)

(b) The answer correctly refers to the effect on the urine of the intake of a large volume of water, but no
other dietary reference is made. The significant omission is that of increased protein and its effect on
urea concentration. (2/4)

(¢) The correct drink is selected, but there is no mention of the reasons for sweating, nor of the effect of
water loss on the body. (3/5)

Total mark awarded = 6 out of 12
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Paper 2 Theory

Example candidate response — grade E
1 (&) State three substances found in the urina of a healthy person.

o Wayer
o Urea .
T\ O P . [3]

{b) The concentration of & person's urine can vary according to their diet.
Explain how changes in a person's diet can affect the concentration of their urine.
Chargesfin amﬂd@i CI.‘!.PLPQEEJ(" 'jha Qorcen el
Meis k. "ﬂg‘l—r - .-fs:ﬁ.f%'tf exd ﬂrh:w*ﬁﬂ serfethen

Ahe. Bnceshzbon hr? warne waill be leos. ﬂmL‘ﬂr%ml
Sermare. wiltogeannus. sl fhe o Tos waiies. bl ihthe..
Jeasonts. Adalinking nateshe Qcehed afitn. o ...

gl ke Wit o d flrese il be less hmgeaieatke ete )

(€) An investigation was carried out into the effect of diet on the rate of production of urine. Three
students each took 1.5dm® of a different drink A, B or C.

Fig. 1.1 shows the volume of urine released by each student over the next two and a half

Teours.
1.500
Dl drink A
cumulative  1.000 : : drink B
""’E’A“ni"‘ : FEEER R L drink ©
releasad ! .
fam* g 500 Seeies
i -
0 20 60 g0 120 150
tirme / minutes
Fig. 1.1
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Paper 2 Theory

10

Suggest which of the three drinks it would be better o avoid on a very hol day.

Give an explanation for your answer.

drink .. C—- 1]
explanation ... 1,.. ‘5’}-'“5'*»"\-‘;1 b@.ﬂﬂ.ﬂﬂiﬂfj hﬂmﬂ%ﬁi ..............
e T b@% Pproduced . The datnk
e S0NSE teerd be. n,_@ml..gig:t for e stodent
:Etrr:tu::.al ....................... s wede theie vt benooce

Mo genen vashe. e wes setrics.edothug..
'|h@QF'E‘V\m-LaLHLm Hﬂ ...... 4]

Examiner comment — grade E

(a) The candidate includes glucose even though the question relates to the urine of a healthy person. (2/3)

(b) The candidate appreciates the effect on the concentration of urine of not consuming sufficient water,
but did not think to cover any other dietary constituents. (2/4)

(¢) The wrong drink is selected, but marks were still available for an answer that mentioned the increased
loss of water in sweat and its possible effect on the body. Unfortunately, nothing of substance was
suggested. (0/5)

Total mark awarded = 4 out of 12
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Expected answer Mark Guidance
(@) combination of number of times each [
letters on each combination of letters

occasion is recorded

A and A 20

A and a 40

aand a 20
(b) expected are theoretical or statistical/spinning is [2] lg wind/force of spin

random or due to chance;

disc poorly made/toothpick doesn’t pass through
middle /AW,

error in counting

A ‘it’ is random

(c) (i)

(i)
(iii)

parents both

named;

(cells)/genotypes/gonads  or

meiosis/reduction division/gamete
(formation)/fertilisation;
genes/alleles/chromosomes/gametes

[3]

R genotype

(d)

Correct alleles, A, B and O (with or without I);
one disc with A and B and one disc with A and O;

each disc with correct numbers of alleles, i.e. 3 for
discs given in question;

representing father and mother;
spin several/ many times;

results recorded/counted

[5]

e.c.f. with letters
used in point 1

R if either parent has
wrong alleles

Total

[11]




Paper 2 Theory

Example candidate response — grade A

2  Two students performed an experiment to illusirate inheritance. They each made a "spinner’ similar
to the one shown in Fig. 2.1. A resull is recorded when a disc is spun and stops with cne side
nearest the surface.

Fig. 2.1

(a) Complete Table 2.1, fo show the expected results if the two students spin their discs, at the
same tima, on 80 saparate occasions.

Tabla 2.1
combination of latters on number of imas aach combination of
aach occasion letters is recorded
Aand A 20
Aanda 40
aanda 20 tl
(b) Suggest two reasons why the resulls they obtained may have been different from the
axpactad rasults.
o 00uae . 0. 30don. ... PRkt Amnd b alion.
...... 0. JMAL . ... ;BN i)
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Paper 2 Theory

(e} Suggest the feature or stage in the process of inhertance represented by each of the

following:

(i} the students G EangL ) s
(ii) the spinning of the disc ...... O GAaR. - ... e A
(ili) the letiers on the disc ...... .,ﬂqﬁm:&c.ﬁ e e

(d) Describe how the studenis could modify their spinners and use them to illustrate the possible
inheritance of bicod groups by children of a father who has codominant binod group alisles
and a mother who is haterozygous for biood group A.

Examiner comment — grade A

(a) The calculation is correct. (1/1)

(b) The candidate failed to realise that one or both of the spinners might have been inaccurately
constructed, giving a bias to a particular letter, or that the students may have made an error in counting.

(172)

(¢c) The candidate did not think back quite far enough in the process of inheritance to be able to suggest
that the students represent the producers of the genes, not the genes themselves; (i) and (iii) were
correct. (2/3)

(d) This was a sound answer allowing full marks to be scored, but there was a failure to mention that both
spinners must have the same number of pairs of letters. (5/5)

Total mark awarded =9 out of 11
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Paper 2 Theory

Example candidate response — grade C

2  Two students parformed an experiment to llustrate inheritance. They each made a "spinner’ similar
to the one shown in Fig. 2.1. A result is recorded when a disc is spun and slops with one side
nearest the surface.

Fig. 2.1

(a) Complate Table 2.1, to show the expected results if the two students spin their discs, at the
same time, on 80 separate occasions.

Tabla 2.1
combination of letters on number of fimes aach combination of
each occasion latters is recorded
Aand A 20
Aanda 40
aanda 20 (1]
(b) Supgpest two reasons why the results they obtained may have been dilferent from the
results.
. The Efﬂ_g._.;md thick ness of the cardboard would
- S 1 P e |
:?‘fht- ........ ? .... H‘!ﬁ*“’-} ....... ﬂﬂk ..... T 2]

d.;.'-"‘f.ﬂﬁrf fan !t whith, the "eard board olisc
rofokes ecan be Mﬁﬂm
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Paper 2 Theory

(c) Suggest the feature or stage in the process of inheritance represented by each -of the
following:

() the students S1ameLes .
(i) the spinning of the disc .. #UE!‘E:FL ]t\‘!'-"'ll-'ﬂ !'.t.m.&r‘bn .
(il the letiers on'the disc . (hromoggmes !G—;gngq.

[3]

{d) Describe how the students could modify thelr spinners-and use them to lllustrate the possible
inheritance of blood groups by children of a father whn has codominant blood group alleles

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

IPI8. pee a .g;,qh eiled cordboard
ddec. Write 17 on 2 gides | 1° op other

pun Ltles and 'rfpmi: the game -ﬂa*r the "
‘::,L!".ﬂ& :}; ,H'\i ﬁ&!\ﬂf :'r-':)e, p::aLELHE, bfﬁﬂd rou ‘5,

and _the obher 25Y will be B, 18]
I8 TR wudll be QO b'mee, 17 [0 willled be.

R0 f'mes ,IPI8 il be ﬂﬂr bimes Hose
and: I8J° il be 20 bi'mes. TRE Spiner
’s rmobobed &0 bimea -

Examiner comment — grade C

(a) The calculation was correct. (1/1)

(b) The size and thickness of the cardboard, the length of the toothpick and the direction of rotation would
not affect the random nature of the exercise. (0/2)

(c) Gametes, rather than the individuals that produce them, were suggested in (i), otherwise the answers
were correct. (2/3)

(d) The correct letters were suggested and there was the appreciation that there should be a large
numbers of spins, but one, 8-sided disc with all the relevant alleles written on it would not produce
a meaningful result. It was, perhaps, an understandable omission that the candidate failed to refer to
recording the results. (2/5)

Total mark awarded =5 out of 11
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Paper 2 Theory

Example candidate response — grade E

2 Two students performed an experiment to Hlustrate inheritance, They sach made a ‘spinner’ similar
to the one shown in Fig. 2.1. A result is recorded when a disc is spun and stops with one side

nearest the surface.

Fig. 2.1

(a) Complete Table 2.1, to show the expected results if the two studenis spin their discs, at the

same time, on B0 separate occasions.

Table 2.1

combination of latters on

numbear of times each combination of

each occasion lattars I= recorded
Aand A 20
Aanda 35
aanda 3(;

1]

(b) Suggest two reasons why the results they obtained may have been differant from fthe

expected results.

. AMM Msw’?f MW

16 Cambridge O Level Biology 5090
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Paper 2 Theory

(¢} Suggest the feature or stage in the process of Inheritance represented by each of the

following:
(i) the studants .................. %W?M
(ii) the spinning of the disc ... M@éﬁ%ﬁ % 92

(d) Describe how the students could modify their spinners and use them to illustrate the possible
inheritance of blood groups by children of a father who has codominant blocd group alleles
and a mother who is helarozygous for blood group A.

Examiner comment — grade E

(a) The requirement for the total to add up to 80 was appreciated, but the 1:2:1 genotypic ratio was not.

(0/1)
(b) The force of the spin would not have affected the random nature of the results. (0/2)

(¢) The candidate began promisingly, but did not realise that individual letters could not have represented
genotypes. (2/3)

(d) The only statement relevant to the question was the listing of three possible blood groups, but there
was no understanding of how this (incomplete) knowledge could have been used to modify their
spinners. Although nothing of substance was suggested, there was a mention that results need to be
recorded. (1/5)

Total mark awarded = 3 out of 11
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Expected answer

Mark

Guidance

(a)

self (—pollination);

[1]

(b) (i)

(carried by) wind;
pollen to stigma;
of another (wheat) plant/flower;

correct ref. to cross-pollination (now being
possible)

(3]

Ig ref. to animals

(ii)

wind can'’t carry/can’t be carried far/reduced
dispersal;

too much dependence on self-pollination/lack
of (genetic) variation AW;

wind may not be blowing (over short time
period);

reduces chances of pollination/fertilisation

(2]

R if ref. to seed/fruit

(c) (i)

genetic engineering / genetic modification

(1]

lg gene
transfer/biotechnology

(ii)

(bacteria) fix/ convert/change/turn;
atmospheric/soil nitrogen;

(to) ammonium;

(to) nitrates;

(to make) amino acids/proteins;

(nitrates) absorbed/(amino acids or proteins)
used by plants

[3]

R ammonia

Total

[12]




Paper 2 Theory

Example candidate response — grade A

3 Fig. 3.1 shows a flowering head of wheal, and individual flowers before and after opening.

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

The anthers release most of their pollen before the flower opens. The rest is released after the
flower opens.

Cambridge O Level Biology 5090 19



Paper 2 Theory

{a) Name the type of pollination found in the wheat plant before the flower opens.

Y \Lding, 1]

(b) (i) Using the information provided by Fig. 3.1, describe pollination in the wheat plant after
the floweropens.

e oo el ounosads a0 oak . ¥ads......
':a\:l%!{‘— W AW De... M"n% Foe. Lannel

E‘u.r Mem. asaines.. ot smoll_. .z 2 Nk
ﬁk?ﬂm@%m ...... m%ﬁ%ﬁ:ﬁ% ",

NORND,.... mﬂﬁu.?ﬁh e [3]

(i) Wheat pollen is relatively heavy and is released for only a few hours after the flowers
opan,

Suggest two disadvantages of this.

A oner... e e 0. 0. palinales..

rrrrrrrrrrrrrrrrrrrrrrrr

(c) Scientists are working Io introduce genes into wheat plants to make them resistant to attack

by insect pests (greenily) and to encourage root nodule bacteria from pea and bean plants to
live in their roots.

(i} Mamae the type of experimental work in which thesa sclentists are invalved.

%W ........ . [1]

(iiy Suggest how the growth of root nodule bacteria on the roots of wheat plants could reduce
the amount of fartiliser required by a growing wheat crop.

E»gr Mmmm ..... nedude..... et e,

------

Lﬁ@m a_m} m mlL-,,,.'."ra..m‘m .............
OTAcio. . t:'L Prane... Nis..

'Em‘:ﬁya_ Mo s;.:sn\n&w_ £

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

rrrrrrrrrr
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Paper 2 Theory

Examiner comment — grade A

(a) The long filaments in the diagram appear to have suggested wind pollination to the candidate. However,
the full view of part of the flowering head before the flower opens does not show any exposed anthers
or stigmas. (0/1)

(b) (i) The description of wind pollination omits reference to another flower or plant, but still scores well.
(2/3)

(ii) The candidate supplies a full answer. (2/2)
(c) (i) Although the area in which the scientists were working might loosely be described as
biotechnology (the answer given), this did not accurately describe the specific experimental work

in question. (0/1)

(i) This was a very sound answer, the candidate failing only to mention that the process is nitrogen
fixation. (5/5)

Total mark awarded =9 out of 12
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Paper 2 Theory

Example candidate response — grade C

3 Fig. 3.1 shows a flowering head of wheal, and individual flowers before and after opening.

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

The anthers release most of their pollen before the flower opens. The rest is released after the
flower opens.

22 Cambridge O Level Biology 5090



Paper 2 Theory

(a) Name the type of pollination found in the wheat plant before the flower opans.

Eﬂi?nu.l nalin (1]

() () Using the information provided by Fig. 3.1, describe pollination in the wheat plant after

the flower cpens.
mgw Vv {;Ll"hm o@D, WG .. Lo galien
Co0h.. e | aaer | abactrerk ooyl oD Rae
a0y Wﬂm N, Seesoaline SO vlcpats.......
avacket? O ot emnl m:aaﬁm:., o (3]
(i) ?ﬂmtpnﬂa‘ﬂlsmgm-;lyhmwam}smmuwahwhmmmrmmm
opan.
Supgest two disadvantages of this.
mg(rm m)c%ﬂ; 0ok Dowd .t 10l vomd
cud ol oex wSeed) Low (ol . of. g fekitinro,

(e) Scientists are working to introduce genas into wheat plants to make them resistant to attack
by insect pests (greenily) and to encourage root nodule bacteria from pea and bean plants 1o
live in their rocts.

(i) Mama the typa of sxperimental work in which these sciantists are involvad.

MFU al . beM o AR [1]

(i) Suggest how the growth of root nodule bacteria on the roots of wheat plants could reduce
tha amount of fertiliser required by a growing wheat crop.

My Backeuny | sk degmaporert gy uaosad......
@ o Ve deah mabeued | evedeut S

e . dod... anad.. povde.. oombiltong. o .
(vt w2heak plasdy e tadlsous wodld be meeded.

Pagesia | alne | release | anDvoece sdalaledn | teoutd
Tofnerien oo be anatBDle G5 ghphall e B
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Paper 2 Theory

Examiner comment — grade C

(a) A correct answer. (1/1)

(b) (i) This answer does not give a complete description of wind-pollination in this particular plant as there is no
mention of cross-pollination with another flower or plant. (2/3)

(i) The difficulty of carrying the pollen any great distance and therefore the decreased chances of cross-
pollination are clearly described. (2/2)

(¢) (i) Although artificial selection may take place at a later date, this is not the particular type of experimental
work described. (0/1)

(i) The candidate misses the point that the bacteria are involved in nitrogen fixation, believing that they are
decomposers, and describes that process thus failing to score. (0/5)

Total mark awarded =5 out of 12

24 Cambridge O Level Biology 5090



Paper 2 Theory

Example candidate response — grade E

3 Fig. 3.1 shows a flowering head of wheal, and individual flowers before and after opening.

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

The anthers release most of their pollen before the flower opens. The rest is released after the
flower opens.

Cambridge O Level Biology 5090 25



Paper 2 Theory

(a) MName the type of pollination found in the wheat plant before the flower cpens.

Self..Pollingtion....... (1]
(b) (i) Using the information provided by Fig. 3.1, describe pallination in the wheat plant after
the flower opens.
'JEE. ﬂﬂk{‘ tr ﬂmplﬂﬁ .are. sli be.ﬂd Dwards..
e ﬂmuni so. tho.. Femal. parkuh‘ﬁz ,,,,, anofber.
plan.tb.is...persealk.. somew hace....nenr. The Pla.ot.m.

.‘ﬂ& ollinfzon. b cocutd be..wind F@&M‘fﬁﬁiﬁi
mf&ﬂnfn 5 e

(i) Whaal polien is relatively heavy and is releazed for dnly a fow hours after the flowers
open.

Suggest two disadvantages of this.

0. ny ar. Lﬂw S0 ﬂﬂfirﬂlﬁmn...m..rhﬁﬂmﬁ' 2
@ Bimee.. %M{T alﬁ,gn:rm #‘Emkmur:t. 5. ..ﬁ&t.c.'!".?allu.m; 0

l"l'l
(c) Scientists are working to infroduce genes into wheat plants to make them resistant to attack i ’Hﬁ"
by insect pests (greenfly) and 1o encourage root nodule bacteria from pea and bean plants to
live in their roots.

(i) MName the type of experimental work in which these scientists are involved.
B Ridteanical...... 1)

(il} Suggest how the growth of root nodule bacteria on the roots of wheal plants could reduce
the amount of fartiliser required by a growing wheat crop.

As.wassnon ol bacerin.decompen... Be... duath, pleaks
and...animal ol f& fortilivec. sa. [jer b \izes is..
ssed less Jnel 3K «-th ] nultiens Jyeom.
the.sorl theon othese i .

26 Cambridge O Level Biology 5090



Paper 2 Theory

Examiner comment — grade E

(a) The correct answer is given. (1/1)

(b) (i) The answer lacks identification of the flower parts involved and scores only for the agent of
pollination. (1/3)

(i) Credit was given for the idea of the wind being unable to carry the pollen any great distance. The
second suggestion is well off-beam as it refers to insect pollination. (1/2)

(¢) (i) The answer given is not sufficiently specific. (0/1)
(i) The candidate is struggling to make any meaningful response. (0/5)

Total mark awarded = 3 out of 12
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Expected answer Mark Guidance
(a) structure name of carries carries 4]
identified structure urine (yes sperms
1 mark per correct
by letter or no) (yes or no) —
F ureter yes no ’
G urethra yes yes spelling of ureter
H rectum no no and urethra must be
J vas no yes correct
deferens/
sperm duct
(b) line drawn across sperm duct; [2] R if more than one
line drawn on each
Fig.— unless across
same structure
line drawn across oviduct R if more than one
structure cut
Ig skin cuts
(c) closes/restricts AW the urethra; [2] Ig ref bladder
adverse effect on urination AW Ig refs to pain on
urination
Total [8]




Paper 2 Theory

Example candidate response — grade A

4  Fig. 4.1(a) shows the reproductive organs of a man and Fig. 4.1(b) shows the reproductive organs
of a woman.

Fig 4.1(a) Fig. 4.1(b)

{a) Compiate Table 4.1, stating the names of the structures in Fig. 4.1(a) and indicating whether
they carry urine and'or sperms using yes or no as appropriata.

Table 4.1
structure identified name of structura carries uring carries sparms
by letter {yes or no) (yes or no)
F uy ek Ll o
G Wy & o s 2 e L]
H Chiva st i L=
J gt vy ghis U e Wea

(4]

(b) Indicate by drawing a line across each of the relevant parts in both Fig 4.1(a) and 4.1(b),
whare a cut may be made in order to carry out a form of surgical contraception.
12]

(e) In older man, the prostate gland tends to increase in size. Suggest an explanation for how this
may atfect urination.

oAl TP ] bo e Y s oovs e DesenurEL el AN deit v

e e o C oot Mean L ot St . YT e ?F“ﬁnkﬁ{\mjhﬁﬂ-ﬁ.

..... i)
[Total : 8]
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Paper 2 Theory

Examiner comment — grade A

(a) Apart from making the relatively common error of mistaking the rectum for the anus, this was an
accurate answer. (3/4)

(b) Sterilisation by cuts across the sperm duct and oviduct are correctly indicated. (2/2)

(c) There is a confusion between the ureter and the urethra, but the deduction that there would be
resultant difficulties in the passing of urine is correctly made. (1/2)

Total mark awarded = 6 out of 8

30 Cambridge O Level Biology 5090



Paper 2 Theory

Example candidate response — grade C

4  Fig. 4.1{a) shows the reproductive organs of a man and Fig. 4.1(b) shows the reproductive organs
of a woman.

Fig. 4.1(b)

{a) Complete Table 4.1, stating the names of the structures in Fig. 4.1{a) and indicating whathar
they carry urine and/or sperms using yes or no as appropriala.

Table 4.1

structure identified | name of structure carries urine CAFFIBS SPArMS
by lattar {yes or no) (yas or na)

F 2uls Audk NO No

Yes Yes

Urelhya
Rectiurm N~No ~No

=X |8

NGO VoS-

[4]

{b) Indicate by drawing a line across each of the relevant parts in both Fig 4.1(a) and 4.1(b),
where a cut may be made in order 1o carry out a form of surgical contraception, o

(e} In clder men, the prostate gland tends to increase in size. Suggest an explanation for how this
may affect urination.

Is\der watn  Uhe ovesteds olesd ted g de

Mwawmm,,ﬁ w%i_t.twmm“ ............
hecouse droshole olowd qroducs § maov semsn,

SMrHMEMﬁAFC VEOTE oAby anonsnf of 2]
L, ek (0 (Total : 8]

Cambridge O Level Biology 5090

31



Paper 2 Theory

Examiner comment — grade C

(a) The suggestion that the ureter is the bile duct indicates a less-than-sound grasp of the terminology used
in relation to the urogenital system, confirmed by a failure to suggest any possible identity for the sperm
duct. (2/4)

(b) There were no problems with identifying the structures that need to be cut during sterilisation surgery.
(2/2)

(¢c) The question asked about the possible effect of an enlarged prostate on urination, but the candidate
chose to consider possible effects on prostate function. (0/2)

Total mark awarded = 4 out of 8
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Paper 2 Theory

Example candidate response — grade E

4  Fig. 4.1(a) shows the reproductive argans of a man and Fig. 4.1(b) shows the reproductive organs
of a woman,

Fig. 4.1(b)

(a) Complete Table 4.1, stating the names of the structures in Fig. 4.1(a) and indicating whether
they carry urine and/or sperms using yas or no as appropriate.

Table 4.1
structure identified | name of structure carrias uring CAITiEs Sperms
by letter {yes or no) (yes or no)
F Lretey Yes NO
G Penis Yes Yes
H
J LUVeaihev No Yes

[4]

(b) Indicate by drawing a line across each of the relevan! parts in both Fig 4.1(a) and 4.1(b),
whara a cut may be made in order to carry out a form of surgical contraception.

[2]

(¢) In older men, the prostate gland tends to increase in size. Suggest an explanation for how this
may affect urination.

e Poskake . alands. eads Ao, tecseoe. . in S8 AND

..... TRTALTII 2 S N § ¥ .G 1§ =N - =N\ ¥ S

RN T\ 7 S WAL D Yecned e

RO e PO (2]

[Total : 8]
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Paper 2 Theory

Examiner comment — grade E

(a) There was no problem with identifying the ureter and its function but, thereafter, the candidate was
unable to link any other correctly named structure with its function. Perhaps a little more care might have
identified the urethra, the label line for which was carefully drawn to terminate precisely in that structure.
(1/4)

(b) The guesses at where the two cuts should be made were particularly inaccurate. (0/2)

(¢) The effect on urination mentioned may have indicted some confusion, but an assumption was made that
the candidate was referring to the amount passed at any one time. (1/2)

Total mark awarded = 2 out of 8
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Expected answer

Mark

Guidance

5

(a) (i)

photosynthesis / synthesis of
carbohydrate / synthesis of protein;

transpiration / water
loss / evaporation;

respiration;
translocation;
osmosis / diffusion;

gas exchange

[2]

(ii)

lack of (available) water;

transpiration / evaporation / water
loss + reduced

[2]

(b) (i)

stoma(ta) / guard cell(s)

[1]

(ii)

none / fewer on leaves;

passage of O,/ CO,/ water
vapour / gas exchange;

for
respiration / photosynthesis / transpir
ation

[2]

i.e. not justa
CO,/ O,/ water vapour
ref.

Total

[7]




Paper 2 Theory

Example candidate response — grade A

5 Cacti are plants that grow in desert conditions. Fig. 5.1 shows a type of cactus.

Fig. 5.1
(a) (i) State two processes that would normally occur in the leaves of a plant.
..... s photieunIh et e
2. Tﬁ?lﬂﬂhﬂﬂ:.. ....... 2]

(i) Suggest why it is an advantage for a cactus to have leaves with a small surlace area.
.desevte have bhot climate #% 4,small surface
area, means e evaporation of trans jrertion
wsuld +alke 131:1:4 +h...a¢. le o ves Flmﬂ-
£AOnN Survive E‘-l:n' a, g F-E.'flnd without

mi.Hinj .
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Paper 2 Theory

(b) Flg. 5.2 shows the surface of the stem of the cactus seen using a microscope.

Fig. 5.2

() Name the part labelied M on Fig. 5.2 ... 2 b b@on e [1]

(fi) Suggest why there ara many of these struciuras on the stems of a cactus.
e aye move b ecause skem A |E'E.-n eaxvt al'J',

-phosesynthesis.. ?T-‘d ez T mﬁ‘ysinn of
"‘,1

...... cax.bon. s?i*ﬂ;ﬂ __ave maccssm'j apant

Axom.. k... vai AES A ﬂ‘..w 'Eo{ﬂ
r e Plant

diffus ion an ﬂxjcjen ﬂ.{_,l!:_-ﬁ.idl! th IITj

Examiner comment — grade A

(a) (i) Two sound selections were made. (2/2)
(if) The point is accurately made that water loss is reduced, but there is no link with the importance of
this when there is difficulty gaining water from dry desert soil. There is a mention of temperature,
but temperature alone is not significant. (1/2)

(b) (i) A correct identification. (1/1)

(if) The candidate understands that carbon dioxide enters through stomata on the stems, and clearly
explains that this is because the stem is the site of photosynthesis. (2/2)

Total mark awarded = 6 out of 7
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Paper 2 Theory

Example candidate response — grade C
5§ Cacti are plants that grow in desert conditions. Fig. 5.1 shows a type of cactus.

leaves reduced
to form . spines

green, flattaned
slem

Fig. 5.1
(a) () State two processes that would normally occur in the leaves of a plant.
, Pt f ........ Tharis,
2 o mfnmﬁm ......................

[2]
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Paper 2 Theory

(b) Fig.5.2 shows the surface of the siem of the cactus seen using a MICroscope.

(i) Suggest why thara are many of these structures on the stems of a cactus.

Hlerns dﬁ oot telain ﬂ—tnkﬁigs’tmm&hﬂ Aadue v

dw*\mwmauwgwm b okeods

o waked and Cabonciodcle tb Slove Y-t Wetid
BRI o e o e s e

[Total: 7]

(i) WNarma the part labelled M on Fg. 5.2 ...

Examiner comment — grade C

(a) (i) Two sound answers are given. (2/2)
(if) The candidate does not expand on the value of reduced transpiration. (1/2)
(b) (i) Both the deleted first attempt, as well as the second attempt were acceptable answers. (1/1)

(if) The candidate makes the serious error of stating that stomata absorb water, and thus fails to score.
(0/2)

Total mark awarded = 4 out of 7
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Paper 2 Theory

Example candidate response — grade E

5 Cacti are plants that grow in desert conditions. Fig. 5.1 shows a type of cactus.

Fig. 5.1
(a) (i) State two processes that would normally occur in the leaves of a plant.

| E’tm&&'{:ﬁhiﬁh““H

2 .. EEAnSPMERIOO e 2]
(i) Suggest why It is an advantage for a-cactus to have leaves with a small surface area.
e e o0 adkokee . Sor o cade. go. ave...

e b~ deateve .
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Paper 2 Theory

{b) Fig. 5.2 shows the surface of the stem of the cactus seen using a microscope.

() MName the part laballed M on Fig. 5.2 ?‘%Hﬁm ______________________________________________________ [1]

(ii) Suggest why there are many of these structures on the stems of a cactus.
...... Jhed.... a5 000 . o Abese . S N

......... pooden, ong..osek ens ﬂ-f?h@f}

.......... Hansted... Hem.... 00t . \ass..... D Snothes,

................................................ 2]
[Total: 7]

Examiner comment — grade E

(a) (i) The two marks scored for this section are the only answers in this question that are of substance.
(2/2)

(if) The answer fails to provide any scientific reason for why the small surface area enables the plant
to live in desert conditions. (0/2)

(b) (i) The candidate is unfamiliar with the appearance of a stoma. (0/1)

(i) A description of xylem function is attempted, but, while it attempts to describe the function of
the structure offered as an answer to b)i), it does not describe the function of the structure that
appears in Fig. 5.2. (0/2)

Total mark awarded = 2 out of 7
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Expected answer

Mark

Guidance

(a)

muscles in humans/no muscles in plants;
ref. intercostals/diaphragm;

humans need to keep (constant) supply of
O, (to blood)

/remove CO; (from blood)/ref. higher
metabolic rate/rate of respiration in
humans;

ref. production of (some of their own)
oxygen by photosynthesis;

lungs/no lungs;
ref. stomata/spongy mesophyll in

plants/not in humans/ref. alveoli in
humans/no alveoli in plants

[3]

(N.B. intercostal ;
muscles ; will score
2 marks)

(b)

(High respiration rate)

humans active/ move/muscle + action
(or described)/ORA;

requires large quantities of/ more +
energy/ORA;

high body temperature in humans/ORA,;

activity of enzymes/high metabolic
rate/ ORA;

humans complex/named organs, e.g.
brain, kidneys, heart;

(Constant respiration rate)
homeostasis;

temperature constant in
humans/thermoregulation;

rate dependent on external temperature
in plants;

rate dependent on stage of life cycle, e.g.
germination/

growing season

[7]

R humans are larger

Total

[10]




Paper 2 Theory

Example candidate response — grade A
6 (a) fain th!:,fggi.ﬂ'lal hurmans I:;'EHIi‘IEI ufhlla plants do not.
.Heemaana. . ane. myﬂ Lhan. Mpfv SR Planls. oo 007
Tr:,w AR, JEACh o L)l Cak... ..5. Slear... 045 hawe ...

.shmm .ﬂ.mj& Jiohith., ntaﬁéuu. T 7T AN )70 rﬁ‘.rmuf

M W Iii ::w.m.m.r W,?’mjﬁf nud?ﬂ%(
Mn_ humncena;. d;.ﬁém:.m Luamnd... ool fast. .:um:j? }hrm]fu o
..mmm:.& Al Aurncuns.. Aerise, aLaLe [3]
Cammet- ebiffune . emel aut Ph-rﬁudnmfrhnun‘buw f
(b) Expiain why the féepiration rate of humans is relatively high and-constant, while that of planis
may vary widsly.
Humons.. rs:g-lm DOTEE.... Wﬁ leie (0. Q@ nuch.. Diohes..........
gﬂmﬂ.#m;..}rm.,.mm plactts. o barnmans.. moowe.. elmat...
| Yivuas ke con N OCATHTIS 2. LU LW o REATAE..

. ﬁm}mh@mm (- &pfﬂmiu_r:jm!nﬁmm
AL TG b ﬂn&qﬁ'?‘mﬂdﬂ' . A plsrals }(r:.u.u.r APXBLLAGES,
BLCLLL.: v?&jm ftlob?l.tﬂ..ﬁ.tdd: ... amm;ucnm::.am:?
e ST LELTY. L e franima. L. ASDAOOSLS... Lofuagda,
i E&? ;mam:mn.yﬂud TR .. ?; (R

B L L i <2 L B 2L ,..._J,'].E ‘,!M YRRCLS.. -7‘
}iﬁ.ﬂtﬂ?q\}f"ﬁm -:fjff@wx LRI .. 2GR T »... Hernmcisin
,Jz?rwnﬁmm&. XETAGHLAS.... COAS I BB m?mg e
)m:u_ﬂqdﬂu AGE. Semihis.  TORLEODAR. .. PIACESSES. .. I
Jhamds, Thtar.ams. no.. Em:m-m":lhnaf TULVOUS. ﬁ'j,r.:-ﬁ:m IhTh. ;ml?

L FRXVILLA 2 adiing ‘rode, .
ma eachiunge ﬁ% nszs Jn brecl.dun s anel

tmﬂﬂmm ralt Is m furﬂ'itﬁ"r

=23 l‘f.%rﬂ.bﬂ'ﬂ

Tu..u. e Sl t‘f-i‘rn'mm r:nurf,cl.ﬂs-:'d ham.ce ijtm
as \ese Bl G ﬂm.!..s
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Paper 2 Theory

Examiner comment — grade A

(a) Although the candidate failed to mention the intercostal muscles and the diaphragm in humans, three
other valid marks were found to score a maximum mark for this part of the question. (3/3)

(b) This was a most competent handling of a topic that many candidates found difficult to express
accurately. However, it was evident that the candidate was more comfortable with an explanation
that related to the human than to a plant. A mention of the use of energy for nerve impulses was
considered a sufficient reference to the comparative complexity of the human. (6/7)

Total mark awarded = 9 out of 10
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Paper 2 Theory

Example candidate response — grade C

6 (a) Explain the fact that humans breathe while plants do not.
,,,,, hmmm.ammmﬂmﬂmmmmmmﬂm
..... #H---ﬂ.ﬁ.—ﬂp--‘lu...ﬂm:ru.-m.iq..n...plﬂiﬁ'..m;&;ﬂm..m.%ﬁ_
..... gmﬁmﬂmmtm,h%mmmummwm
,...W,-,ﬂm,.mm.m-.umwm.M.&nmm
oo okl k.. 2L pive (QuAte.. Nubiema EERIA .|

Lol
{b) Explain why the rmimﬂng rate of humans is relativel and constant, while that of plants
may vary widely.

,,,,, wmmmammﬁﬂwvﬁ

hma#ﬂ_mmmm,ﬁhmﬁ]mmanm Pob...

,,,,, LB Lo . Curd... .‘Fni.t..m:\;.uﬂ'.bnﬂk..':ﬂ.m...lﬂ.mr.....ﬂdn.h!...&hﬁﬁ?

...... Mmmxhﬂmmmﬁﬁnﬁhﬁqmw
........ LGSRk, £V0n LOVED, Sempirmeci el or torcpleoeeted. ey 0 MG I e

......... ﬁmmm..uu.Wm.m..ht.ﬁnﬂﬁ.,.huh..ppnﬁ-ml..,.......

uwh#ﬁﬁmhhﬁmhmﬂ%mm ..... 7
lardidions Vouy (o Cuample G “’@WﬁﬁhﬂmM “‘-’-%u
Tiark amuatle “peseat 9 ™ ]
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Paper 2 Theory

Examiner comment — grade C

(a) There are references to the importance of the intercostal muscles and the diaphragm in the breathing
process of the human, but no indication of the nature of the respiratory surfaces in either the human or
the plant. Indeed, the reference to plants in the answer is very superficial indeed. (2/3)

(b) The candidate tries hard to give a competent answer to the question, but does not expand much
beyond the idea that humans have a more complex body than plants. The effect of temperature on

humans and plants is overlooked as is the more fundamental facts that, compared with plants, animals
are more active with a higher metabolic rate. (3/7)

Total mark awarded =5 out of 10
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Paper 2 Theory

Example candidate response — grade E
6 (a) Explain the fact that humans breathe while plants do nat.

,,,,, Hussnms.. howe........ af . ez .l Lrealiag......
e kol fOML...... @gﬂlﬁg Ln kagzs ......
Lo&“l ............ o : ﬂﬁuf %’ ... Joodt ok in..
fﬂfq:,mf{ a&sﬁ....%& M.jﬁ'ﬂf;. beathing
b AR HlHJ-IIhﬂH ...... Pt m,mm%u % Ot ohithh...

dees . et .k#ﬁﬁ{ ....... rli..-.M o A ek 31

(b) Explain why the respiration rate of humans is relatively high and-constant, while that of plants
may vary widely.

Hussouns. .. e"ﬂﬁ-{ﬁ '_ﬂ.w ,,,,,,, tenyresahae
while... pﬁm‘a ........ E u@?’w

...

MMMW ...........
it T &gf,ﬂ‘n plosi... :.'fz:n'u--
...... unenidl.. mw
y/ MMM#M aed. ffi‘ﬁ W
ot feaws. Tt
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Paper 2 Theory

Examiner comment — grade E

(a) The candidate provides a relevant answer, but fails to reach a sufficient level of scientific exactitude to
score marks. There is a reference to breathing, but there is no mention of the muscles required for the
process. There is an incorrect statement that plants alone employ diffusion in meeting their gaseous
exchange requirements. (0/3)

(b) A lotis written, but very little of substance is said apart from a mention that humans maintain a body
temperature that prevents the denaturing of enzymes. There is the notion that it is the amount of
carbohydrate made during photosynthesis that controls the rate of photosynthesis, but the candidate
avoids the common, mistaken belief that photosynthesis is the method by which plants respire. (2/7)

Total mark awarded = 2 out of 10
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Expected answer

Mark

Guidance

(a)

Viruses
DNA or RNA both must be noted for
mark and as possibilities;

parasitic/disease causing
AW /reproduce only in host cell;

Bacteria contain DNA;
saprotrophic/decomposers AW,

ref. binary fission/asexual
reproduction/mitosis;

Comparative points
protein coat/no protein
coat;

not truly living/living;

no (cell) wall / (cell) wall;

no spores/forms spores;

no cytoplasm*/cytoplasm;

not affected by/affected by
antibiotics;

size comparison

[6]

Accept points on labelled
diagrams

A harmful/active only in
host cell

Ig loop/strand/ RNA

R protein wall

A acellular

Ig composition of the wall

*Ano
ribosomes/protoplasm/fla
gella/plasmid/cell
membrane ORA R
nucleus/mitochondria

viruses less than 300 nm —
bacteria c. x 50 larger

A viruses small(er) than
bacteria




(b)

decomposition/decay/ putrefaction;
saprotrophic;

release enzymes/ref. external
digestion;

insoluble to soluble;

example of macromolecule and
breakdown product, e.g. protein to
amino acids;

respiration;

CO; released + photosynthesis;
water released + later use;
nitrification;

NH4*/NO,/NO;*;

salts for plant uptake

[4]

A saprophytic

A named enzyme

R ammonia/NH;

Total

[10]




Paper 2 Theory

Example candidate response — grade A

7 (&) Describe how a virus differs from a bacterium.

B ackeria. oce.. uniessalk...accepted. o be.lina. thioas...cbils....
Eﬂkﬂﬂﬁ..kﬁﬂﬁm..ﬂn&..hﬂﬂl..?fh&il‘;i..,'E‘E.‘d-'-'-':ﬂ!&(:...hzg!}ﬂHjE..ﬂﬂﬂzkﬂnj...
Ex:\L‘tE;ﬁim..hm:ﬁ...ﬁ.,,Ldl...wmuj,.ﬂ“..ﬁﬂ;ﬂ_.mbm@cﬁhﬂum
..D'nti...Iﬁh&&...ﬂfﬂﬂﬂﬁ“fﬂ.mﬂi:iﬂ.s..}iifhﬁﬁs...]imnk..ﬂuﬂ!?.‘hﬁ...ﬁ#ﬂﬁ.
Roadkerta...ome..doke.to. &ad o nubnienks, Whereas viruses. canndh
d.m..?rhis,ﬂiwﬁﬁ..‘!Io.m:?-.“m..{hmkin...ﬁmk..m..&.v_.mi:ﬂd.mhmm .........
backera.. de. ok, have one Bocterio. con. i undec. voriakle, ...
Mﬁmﬁ.,mﬂmtq{muﬁms“&mdn...dnrmm{r...ﬂtﬂ.ﬂhfhi{.
ﬂn.d:mmdfﬂsftitmmﬁ..ﬂfmfﬁ“.H&iﬁgs_.-f.umhss..ﬂnaﬂ_ krmlmfnj
Enllﬁ..md,,#m{:\t.ﬂg{a&aﬂnﬂ"%.mm uinhnﬂ...nu::.ims_ﬂnnlmin...
.a;:g....u\.uaa«:;.n...-;im..fc_appmimdt[&,.ﬂmﬁﬂuﬂ;w}:.Yimaﬁ.s..mn
hﬂ..ﬂ.ﬁz..ﬁﬂ!&..&i...3.':}:’.1..!'.'.’.':!..1!.{!5&-..!:&&hﬁ.mla.mmiﬁ..ﬁlm{@ﬂﬁiﬂfﬂiﬂ*
(b) Explain how microorganisms are involved in the recycling of materials in dead organic matter.
.S;Pcnkbphfa..mmmsmhms,.ﬁg...l:;zd:cnmfa___.aq&-ﬁmm..,ﬂmﬂi .....
mﬂmfz ..clr.mg:m..ﬁ:.nt.t’u.snmg..l;m.-.LLhm..p:usmt..ﬂn ,,,,,,,,
_ﬂ@{f.nd“mqlthr:.in.%n%mhlm..Cnmiihhna.ﬂw{.}.sl-nr.’n.mmlﬁplﬁfﬂ Eﬁ'f'.'.:uj
l}mj.muﬂha..gm:jm:@mhch._bcm}s.m.--cﬁmphx..mq. olas.....
in‘m.,ﬁimli',l\g.m-a:a,.m'migh..Hued.,,m...uhhm..ﬁﬁ..ﬁadinﬁ..m:dxﬂfmﬂu
-ﬁ‘!.lsa.hé..‘ﬂﬁﬁkh ul}lﬂ. ,.-mgiss&léhs_fn‘;&__--ﬁ-hpls..ms,g..']‘haﬂ.,mak&

k. eosie. bor omolatdes to. é’wn:ﬂ.mﬁmf.mﬁuﬂf@ﬁﬁﬂnﬂb\{ﬂ
Soil, Whese ‘l‘n.na'r.n-n be uptaken l:;j ]o'lnﬂ'rs eosily

fo o Complid crsleles o graokn gain,
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Paper 2 Theory

Examiner comment — grade A

(a) Although there were no references to DNA or RNA, or to the reproduction of bacteria or viruses, the
candidate still displayed a sufficient command of the topic to present five valid points of difference.
(5/6)

(b) There were really two parts to this section of the question; first the process of decomposition, then the
recycling of the products of decomposition. This answer was sound in the first part, but the description
of recycling was somewhat superficial. However, the description of decomposition was strong enough
to secure a high mark for the section. (3/4)

Total mark awarded = 8 out of 10
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Paper 2 Theory

Example candidate response — grade C
7 (a) Describe how a virus differs from a-bactarium.

it ok bockaris Dok Sl decon gy e

et R re. . a5, LIRS WB bt . ;-

and: éﬁp&m&m,mk%}ceﬂh}%mﬁ. ............. -
....... R SPLERS A AR S VRS 90209, o, Do,

had o e e Birys... cordotiog.. Srends.
,,,,,,, S R

......................................... 3 [6]
(b) Expiain how microorganisms are involved in the recycling of materials in dead organic matter,

..... ?& xﬂmrﬂmﬁam%ﬁmmw&e desp -an:}-.h-:q,
...... h.mlé:ﬁ:a..:m;&......m&ﬁm......ih.........n.mmﬂrﬂﬂ} -:"-"-:....T.h

O D X N WA N
t&ktﬂu{.‘nﬁ .......... Qlﬁjtﬁ{;ﬂfm}uﬁ"ﬂ) PR | P
mmbj&dmmrjiﬂﬁﬂﬂwrz oMo 3&'.‘#1;’4.';11
e S0 RLE S ... et art e ovd . Seresd Dde .
MwmﬂwuLdmtéwmmﬂwnmﬁm‘
.’”j Yo Mi::.m.m?wm....-m "mjd“‘j ........................... (4]

[Total: 10]
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Paper 2 Theory

Examiner comment — grade C

(a) What might be considered to be the ‘lifestyle’ of viruses and bacteria provided the candidate with most
of the marks that were scored. Structural differences were limited to the possession of a protein coat
in viruses. Bacteria were thought to have a nucleus and viruses to contain only DNA. (4/6)

(b) The candidate is aware that bacteria cause decomposition, but has no real grasp of what decomposition
involves. The knowledge displayed on recycling was too superficial to collect any of the available marks.
(1/4)

Total mark awarded =5 out of 10

A suitable grade E example candidate response is not available for this question.
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Expected answer Mark Guidance
(a) muscles; [6] R if mention of parts
outside of alimentary
circular; canal, e.g. trachea
contract;
R if mention of contraction
behind food; of longitudinal muscles
behind food
longitudinal;
relax behind food/contract in front of food;
pushing/forcing/squeezing (bolus/AW);
wave action/rhythmic Ig moving
(b) its muscles work on their own; [4]

muscle not arranged in pairs/ORA,;

no flexor/ ORA;

no extensor/ ORA;

no muscle relaxes when it contracts/ ORA;
not attached to bones/ORA;

does not cause movement at a joint/ ORA

A ref. to one muscle

Total

[10]




Paper 2 Theory

Example candidate response — grade A
8 (a) Describe how peristalsis causes food to be moved along the alimentary canal,
Povistolste | Oowrr  Wwoughat e | qubs . IE. B2

Brmces,. ohich fwdver dwo seln B miscles.. working

e chauloy mouelee  behind, (€ wik | tonbrock  uikile. W
e move | forward s Tois | process . Wil baroen | lreugheuk

eoing...Sed. Ardidet | ohead | wilnsels ovy..... P

A1 o P R i = [8]
(b) Explain why the heart muscle is not described as an antagonistic muscie. .

The . Saxdlee musles. .o ook WOk 0o padrs,

Such ook p. when.... 0. ... conNRS ... 1D, ST YIRS, 5.

orly . Mce... g s el e b ne ather .
mugchey ok dmullereast I e oovdlac sansle. Migels |

TR T T iR ey PEPR SIS S T PEP T T TP P TTTTS TR TR R S S P L LT T LT T T e

Pameing. tne ldood. oo 12 the body . ond lanqs ... 4]

futk one conbochan - [Total: 10]

Examiner comment — grade A

(a) The answer to this section is close to perfection. (6/6)

(b) This is another very good answer to a question. The only mark lost was for a comparative mention of
the only antagonistic muscles (of the upper arm) that are specifically mentioned in the syllabus. (3/4)

Total mark awarded =9 out of 10
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Paper 2 Theory

Example candidate response — grade C
8 (a) Dwmbehm perigtalsis food to be moved along the alimentary canal.

ol ot 1o g0 35 poncll st

: ..... .G!(:‘ ............. dh.. hfluf.él .‘lut - o
.J:E’.EJM f )} -@’MJ mm/ﬂf@.%ﬁ :; &»ﬁﬁ&
mﬂz mutu/;? ﬂﬂﬁc!( %E yullf A... hg.lcza'; ________
i e t€S B inulS o he.. lada ...
e o S B i

Mﬂn L. ol o4 1!&121#1#[&&?} insd
fﬁfl‘ir! ke Hgmef zjj.ﬁ-r
khy. H:H.lﬂ. sl bhit ﬁfjmj .....

WASLA... f" ans... :':F*:ﬂ iafloxd
_mmtfm? dE Es:d..-ﬂ....yéf :/l.km.—:.-: .........................

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

(b) Explain why the heart muscle 1B not described as an antagonistic muscle.
HEMILI?MLZE i r;'_'. }E'?ME nls .J"\'!F.f.ﬂl"'.;ﬁ"i

mmz-i_.méx ) ,fn b i i
}rﬁc:!mhﬁf ﬁx:zh FZ m m{..I .....
:T ....... ,Oa.bj lfi o ‘}'W ﬁ %@j I@HMJM...

B 7L O - &M& ....... E .:.t!
IIFL ..... IrEH'r). ﬁf{ fjﬂﬂﬂh} .tf"'! ‘J( f\} ﬁ!#‘m ,;‘!’}T_i

ﬁﬁﬁ'ﬁ'{ k... S
[Total: 10]

Examiner comment — grade C

(a) Quite a sound description of peristalsis is given, though there is no indication of which muscles are
contracting and which are relaxing in relation to the position of the bolus. (5/6)

(b) The heart muscle action is described sketchily and inaccurately, so no marks were awarded. (0/4)

Total mark awarded =5 out of 10
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Paper 2 Theory

Example candidate response — grade E
8 (a) Describe how peristalsis causes food to be moved along the alimentary canal.

l'I"FC:’E*"F" J‘é -kwﬁws.c.nlna ........ £ . La mﬁa

_____ HE Mall o dve.. cicoulay.  wecEme
....... MMMMLMHM

... waulaz: ....... cavscles. . ap.. ... 400\

o WO PECZV S T UV = PR . « — \.smﬂ hodinal
mue,c.le& _______ cm.ftﬁ::acb ......... e binat. dha... heaas..

e o S T e e e e R

(b) Explain why the heart muscle is not described as an anlagonistic muscle.

Mead i ¥ O S SN C .0 e

ecango. k. Aol oek.. IEVJIDE‘. . .E?E%Lm,
dack . Ao el cecl  oteassaak e

et ... CambomuSht ... mphh!ﬂdmmnml

Examiner comment — grade E

(a) There is no correct description of how the muscles in question cause peristalsis, but there is
knowledge of the circular and longitudinal muscles involved. (3/6)

(b) An account of the heart is given, but unfortunately, none of the facts stated relate to the question. It
would appear that the candidate has no clear idea of what antagonistic means in relation to muscle
arrangement. (0/4)

Total mark awarded = 3 out of 10
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Expected answer

Mark

Guidance

9

(a)

(i)

obesity;
strain on skeleton/effect on joints;

strain on heart/pumps harder/pumps
faster;

breathing difficulties;
risk of diabetes;

social  implications/example, e.g.
bullying, clothing;

atheroma/AW;

high blood pressure;

heart disease / heart attack / other
cardiovascular condition/

AW

[5]

R ref. in veins/on arteries
Ig blood vessels
A cholesterol

(ii)

poor muscle development ;
stunted/poor growth ;
heart failure ;

lack of/deficiency in one named
protein,

e.g. haemoglobin/antibodies/enzyme
s/hormones/thrombin;

AVP, e.g. reduced/deficient RBC
production/poor wound healing/poor
tissue/ cell/organ repair/blood
clotting/ anaemia

[3]

Reference to a negative
effect required.

(b)

menstruation;
loss of blood;

haemoglobin

[2]

Total

[10]




Paper 2 Theory

Example candidate response — grade A
9 (a) Explain the health risks of each of the following:
i RO . S T Y
ARG, ..... D D0 T lomdehbe
el \m..... heank. preihenma. e, Yol somid..
wexeme. the... ommnket.. Melentol.Lshieh, ogs. ..
Ao, e onvien, Fois. smeu . MR ......
Mn&rm.ﬂm&% ,,,,, RN, tﬁm"ﬁﬁew
w. Yo RSSO Noe...... drnmemof. ) S

............................. ik [5]
(i) alow-protein diet

ﬂmm%\ﬂhﬂmﬁmm ....... with...metes...
o¥de... ¥ predine... A § . DE. SN
aadek e nw%‘\#‘jﬁ%mmmm

S\ - M,‘fﬁﬁ.ﬂ ,_Pﬂ?@ﬂh_mm ..........
mﬁ%m“ﬂm

TR RN RN AR RS R R R EE B LA A2 33 8 5 E R R A R b AR AR

(b) Explain why women may sometimes require iron supplements to their dist,

LS mmmﬁ*ﬂ.hmh\nm}wm ...... MOETDAL.......
ﬁ,mng.qmﬂnm%‘ﬁTmﬁmM‘mmM

Eﬁm‘ﬁw ............................................................................. [2]
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Paper 2 Theory

Examiner comment — grade A

(a) (i) The candidate overlooks references to raised blood pressure, and to stress on the heart and on the
joints. Nevertheless, quite a good answer was given. (3/5)

(i) Although the candidate misses a reference to a lack of dietary protein causing stunted growth,
there is still sufficient factual material to score the maximum mark. (3/3)

(b) A reference to ‘periods’ was allowed for menstruation and thus the candidate scored maximum marks.
(2/2)

Total mark awarded = 8 out of 10
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Paper 2 Theory

Example candidate response — grade C

9 (a) Explain the health risks of each of the following:
(i) a high-fat diet

i) a in diet hm‘f ;

gn«nmb p& e P"ﬂ-\rcaﬁ‘ﬂw g.vf ...... SO o

(b) E:q:-lain‘[my mmmﬂmmﬂmm lamama to their diet.
Lexcege. blem® o etk vt o seovaesms flug b emon “‘j

EEESLELEEELELECERTTIRSERERRRT L EET TR by e B

62 Cambridge O Level Biology 5090



Paper 2 Theory

Examiner comment — grade C

(a) (i) Although the candidate has an unsound grasp of atheroma formation, there is the realisation that
it leads to high blood pressure. Unfortunately, an ‘increase in weight' might not be due to obesity,
and thus was not credited, and a reference to heart disease was not made. (1/5)

(if) Unsound suggestions are made about urine concentration and polypeptides in the blood, but
accurate knowledge is displayed about the effect of a low-protein diet on muscles and cell
production. (2/3)

(b) An accurate account is given of blood loss during menstruation. (2/2)

Total mark awarded =5 out of 10

A suitable grade E example candidate response is not available for this question.
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Paper 3 Practical

64

Paper 3 Practical

Question 1

Mark scheme

out of (onion) pieca in sugar solution +
into pieca in watar ;

OSMosis ;
water potential / concentration greater in
onion than sugar solution + water

potential/ concentration lower in onion
than distilled water/ AW ;

semi or parfially permeable membrane ;

pieca in water more turged + piece in
sugar solution less turgid/ mora flaccid ;

outer layers waterproof (less change |
unchanged ;

A exosmosis and endosmaosis

A hypotonic! hypertonic

A def. of turgid/ flaccid
A plasmolysed with reference 1o cells
only

Question Expected answer Additional guidance Marks
1 (a) (i) shape i
outer layer indicated ;
(ii}| both drawn ; 2]
straighter in distillad water + more
curved in sugar solution |
(iii) | pieca in water straightens/ curve 2]
‘opans’/ AW ;
pheca in sugar solution more curved / A rolled /folded
curve closes/ AW ;
(iv)| reference to movement of water ; 5]
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Paper 3 Practical

Question 1 Mark scheme continued

Question Expected answer Additional guidance Marks
(b) factor — sama sourca/typa of onion factor and axplanation must be linked [2]
tissue ; for two marks

axpl — no varation in calls {comparing
similar cells fsame water potential of
cells |

factar — sama siza Mthickness of onion
fissue ;

expl — same distances for water
movamant ;

factor — sama kength of time in solution ;
axpl — same opportunity for movameant
of water 1o occur ;

Total | [13]
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Paper 3 Practical

Example candidate response — grade A

(a) () Draw the shape of these two pieces, at the start, in Table 1.1.

Show the position of the outer layer of onion on the drawing of each piece.

Table 1.1

2,

shape of the piece

in distiled water

in sugar solution

at starl

after 30 minutes

Leave the dishes for at least 30 minutes and proceed with Question 2.

)
(

(i) After 30 minutes or more observe the two places of onion.
Draw the shapa of thesa two pleces in Table 1.1 in the lower spaceas.

[

s

[2]

{iii) Describe the change in the shape in the two piecas of anion after 30 minutes comparad

to the pieces at the start,

The.. Dicces...of..anion. i, the. distibaa terd, bends

While  The Bics Piece
e
hendhs....... inkeank. V.
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{lv) Explain what has happened to cause the changes in the pleces of onion.
N dishied  waler

.OMan
- The Laks. Insde. dhe cel QP ..

Sugs, tower then.. Ihe | LodteC. Surmidig....

Piegg of
thmm;hmmﬂggwﬂ

L e T T RR G161 18

- dhe woler fn

by....asmisis Ahus.. ﬁ’ﬂw'cg . Mgid
apd..... hends.... l:aﬁ—mtdhmmr&

Paper 3 Practical

. Blutro p
C'“‘”'-’:Eﬂﬂ.urgﬂh

=~The wober insde. the ceu..

Sa...was.. higher then the, waler
Aromasng.. the. Piges. of anion.
Th .mm.uﬁ,.,.{unmnmmrwz......,Z
e R8T keE. S khe. . 2.

......... Iy bm.....nsmma Lhys Moking..,

b khe %& # & Vnaiale. Shink..

; --...‘EM-.--.&E&E'!E...Jﬂ!ﬂ!ﬁ!.ﬁ.-.-.-

(b) State one factor that was kept the same in this investigation and explain why it was kept the

Same:
ﬂﬂﬁmcv{{lJMPHWDF%f%ﬁ%ﬁﬂ _____ dnftmnr:ﬁ.&mnl:rf(

O DS e

(2]
[Total:13)
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Paper 3 Practical

Examiner comment — grade A

(a) The key message for performing well in this section included a clear understanding that, when
investigating the effect of sugar solution on slices of onion, the process of osmosis is the passage of
water molecules from a region of their higher concentration to a region of their lower concentration
through a partially permeable cell membrane and that net movement of water occurs out of the onion
cells when placed in sugar solution and into the cells when placed in distilled water.

(i) This part tested the ability of candidates to follow instructions and to record accurate observations
using drawing skills. Two marks were awarded to this candidate as both slices were drawn with
similarity in shape and size and the outer layers clearly indicated with a double line.

(if)(iii) Four marks were awarded for the drawings and descriptions of changes showed that the slice had
straightened compared with a more pronounced curvature or bending/folding/shrinkage of the slice
in sugar solution.

(iv) The candidate made reference to osmosis and the movement of water into and out of the cell in
the correct situations. The candidate also reported that the slices became more turgid in water.
Candidates generally scored three/four marks for this section as they either omitted reference to
a semi or partially permeable membrane or overlooked the process of water movement into cells
resulting in turgidity or conversely water moving out of the cells resulting in plasmolysis.

Mark awarded = 9 out of 11

(b) When asked to suggest what factor was kept the same in the investigation undertaken, the candidate
indicated that the size should be similar. Reasons for doing so was less well understood so just one
mark was awarded.

Mark awarded = 1 out of 2
Total mark awarded = 10 out of 13

A suitable grade C example candidate response is not available for this question.
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Paper 3 Practical

Example candidate response — grade E

{a) (i) Draw the shape of these Iwo pieces, at the start, in Table 1.1.
Show the position of the outer layer of onion on the drawing of each plece, / (2]

f Tl

Table 1.1

shapa of the piece

260 in distilled water In sugar solution
at start

after 30 minutes

Leave the dishes for at least 30 minutes and proceed with Question 2. / (
() Aftar 30 minutes or more obsarve the two pieces of onion. bl
Draw the shape of thasa two places in Tabla 1.1 in the lower spaces. 2]

(liiy Describe the change in the shape in the two pieces of onion after 30 minutes compared
to the pieces at the starl.
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Paper 3 Practical

(iv) Explain what has happened use the changes in the pieces of onion.

........... e B e e e e s e Y

(k) Stale one factor that was kept the same in this investigation and explain why it was kept the
same,

.« [2]
[Total:13])

Examiner comment — grade E

(a) (i) One mark was awarded when slices placed in distilled water for comparison with sugar solution
were drawn with similarity in shape and size but the outer layers were not clearly differentiated
with a double or darker line.

(ii)(iii) One mark was awarded for clear drawings of the two slices. Further marks were rarely achieved
as no differences in shape were described and the majority of comments were confined to
differences in texture and turgidity.

(iv) This candidate obtained three marks for confirming that osmosis had occurred with movement of
water into slices immersed in distilled water. The candidate omitted to mention that semi/partially
permeable membranes were involved or that cells became turgid in distilled water or flaccid/
plasmolysed in the sugar solution.

Mark awarded =5 out of 11

(b) The answer focused on keeping the volume of solutions the same which is not relevant in the context
of this part of the question.

Mark awarded = 0 out of 2

Total mark awarded for =5 out of 13
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Question 2

Mark scheme

Paper 3 Practical

Question

Expected answer

Additional guidance

2 (a) )

drawing
clear continuous lines + no shading ;

siza (should ba the samea siza as tha
specimen) ;

central par clear and in proporiion o
whole and showing some seeds ;

labal
sead + remains of sepals ;

sae maasuramant given in (aj{ii)

41

(i)

line drawn + maasuramant + units ;

tolarance £ 2 mm
A measurements in om

I

(1if)

lima drawn on Fig. 2.1 in a similar
position to (a)(ii) + measurement +
units ;

formula = dm'nm apple maasuremeant :
Fig. 2.1 applemeasurement

allowance for = 3 in Fig. 2.1 ;

dnswer |

4]

(B} (i)

colour recorded

balow pH 7/ acidic ;

should ba yellow grean/vellow/!
orange but check Supervisor's Report

€]

(¥}

crush/cut up apple/extract juice/ AW ;
add Banedict's solution |

heat (in a water bath) ;

colour change from blue to green/

arange (rad ! rad-brown indicates
reducing sugar ;

R if non-reducing sugar test carmied
out

initial + final colours neeaded

4]

(e} (i)

unwrapped — (0) 20, 45, 65, 80 ;;

4 corracl — 2 marks, 1 arror — 1 mark

2]
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Paper 3 Practical

72

Question 2 Mark scheme continued

Question Expected answer Additional guidance Marks
(ii} | storage time on x axis + loss in mass minimum acceptable labels; 5]
on y. both axes fully labelled with units ; | storage or t/days
loss in mass/g
scales linear using at least half of grid ;
cormact plots ; tolerance of - square
2
2 linas drawn — either by straight lines | R fuzzy/thick linas
betweaen points or lines of best fit ;
lines identified ; lines may be labelled or a key given
(iii}| reading at day 8 for unwrapped apples; | read values from candidate’s graph 3]
raading at day & for wrapped apples ;
subtraction + answer + units ;
(iv)| respiration/stored sugars (food) used ; 2]
evaporation /water loss ; A dehydration
decomposition | AW, A decay/microbial action/ rotting
Total | [27]
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Paper 3 Practical

Example candidate response — grade A
2  You are provided with half of an eating appls.

«  Ramove the wrapping.

(a) () Make a drawing to show the cut surface of this apple. Your drawing should be the same
slze as the specimen provided, Label the seeds and the remains of sepals.

\ §eed

Gdrmm /

3

Sepal

[4]
(ii) Draw a line on your drawing to measure the widest part of the apple.
Record your measurement units.
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Paper 3 Practical

Fig. 2.1 shows a wild apple that is not suitable for eating.

Fig. 2.1

(i) Draw a line on Fig. 2.1, in a similar position to the one you have marked on your drawing.
Meagure tha langth of this line and record below.

________ Q). pco
Calculate the number of times larger the ealing apple you have drawn is comparad with
the wild apple shown in Fig. 2.1.
Show your working. l/
mogrfieation = _drawing = b3 mm / 9{
age K Xy
+ B3 ’//
N
3.5
Number of times larger ... =85S Hmes. oo i
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Paper 3 Practical

(b) As the apples ripen changes oocur in them to make the apple less acidic and sweater o
taste.

=  Cut a thin section from the apple and place on the white tile.

Using the forceps pick up a piece of universal indicator paper and place it on the
frashly cut surface of the section of apple,

(i) Record the colour of the indicator paper as the juice of the apple makes contact with tha

paper.

Explain what the colour indicates.

i tmmﬂ..__.mmﬂaiaa.....a___.._q.':'._.___g. MR ond. ool
...... Apple.....\ [ERT Tl S o [2]

(ii) Describe how you could test a sample of apple to show whether swastness is due to
reducing sugar.

---.l";;.'ii".'_-_...h.l?_.-..h.z.l'I.L.-.‘.'m . Amal o Bhiee of. Mok
...ﬂw‘l.e, ..... 0 T

Jﬂ. ..... MatO So0dM...... ieses.... L B, ARIEASE....
il

LGudfate. dred. e . ‘L‘mn?ui sk ;&ami;:m ...... LCa T

..... Aolukion
ST [T S T L 1L %L_J:_ uﬁ.ma‘ A M08 GoIEES......
UL ST, | WO .5 WO |-G [ .5 W B e i YR UL
oata....See....... En\mﬂ,,,...,.mhqﬂ. ........ gmm e

e MEOLD. . OLANGE. 5. QLR X ed om0 XRA. Ml [4]
indicate The presence of vedueing fugdr o

apple . The different Coours Lill ndiedle e
Amoond 0f redueing 00ar et \he Amou of

buseetness .
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Paper 3 Practical

76

{c) Eating apples are traditionally stored in cool, dark conditions to preserve them.

Some students compared two samples of eating apples that were stored under the same

conditions,

Some apples were wrapped in paper and other apples were left unwrapped.

The students measured the total mass of each sample of apples over 10 days of slorage.

Their measurements are recorded in Table 2.1.

Table 2.1
storage mass of sample of apples/g
time /days wrapped in paper unwrapped

0 505 500

2 495 480

5 475 455

7 460 435

10 455 420

(I} Complete Table 2.2, to show the loss in mass, compared to the starting mass, for the

sample of unwrapped apples.
Table 2.2
storage loss in mass of sample of apples/g
time/days wrapped in paper unwrapped
0 ] 0
2 10 20
5 30 4%
7 45 (4=
o = o

Cambridge O Level Biology 5090
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Paper 3 Practical

(ii) Construct a graph of the data in Table 2.2, to show the loss of mass of the wrapped

apples and unwrapped apples.
Lse the same axes for plotting both sets of data.
Losi In mas IS
of &amnpw of OO A A EEWEE AR
ap?'-tf%- I | N A HY E ,/4 5
go a + Pusrapped vy
- mm | A e85 L_f’”
w - .
6o T A
A - 1 | 1
%o - i ? : F nea ‘:_ — Wzﬁ :::-ﬁwtd
- HH b
o : pay
__:'.. : e x _-'_ 3
a0 41 i ' ' = T
o ] r. T_ | H ] _.: 1]
e A R A
) 1 9 3 1 & & 3 g a = Hmfda%& (5]

(iii) Using your graph, calculate the difference in loss in mass between the unwrapped and
wrapped apples after B days of storage.

8™ day , unwrapped et —  Jig
appie wedpped 10 PAPET = LR [ B

LDE‘a in Yol = :nq_ "-\Eq,

2'—1% ‘/

(3] l
(iv) Suggest two processes by which the apples lost mass. .
..... Tt rencled . Witk it in.... A0e. ... AL, .... | XapkPirolion......
....!‘.t‘iqhtm,.hﬂmﬂ.+....H&....D-Eld.....imﬁ!ﬂin’!f$~ i
[Total: 27
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Paper 3 Practical

Examiner comment — grade A

(a) This section tested the ability of candidates to follow instructions, record accurate observations using
drawing skills and perform calculations from individual measurements made.

(i) Four marks were awarded for producing a clear drawing of the cut surface of an eating apple with
continuous lines and no shading. The central part was also drawn in proportion to the size of the
entire section and seeds and sepals were correctly labelled.

(ii) One mark was awarded for neatly drawing and measuring the line on the widest part of the apple
and also including appropriate units such as mm or cm.

(iii) This section tested the ability of candidates to take accurate measurements and perform simple
calculations. Four marks were awarded for measuring the length of the line drawn on the
photograph of the wild apple and correctly calculating the magnification of the eating apple given in
(ii) compared with the wild apple by dividing the value given in (ii) with that in Fig.2.1.

Mark awarded =9 out of 9

(b) The key message here included an understanding that during the process of ripening fruits such as
apples became less acidic and sweeter to taste due to the presence of reducing sugar. Measurements
of pH using universal indicator paper and then Benedict's solution were used to test this.

(i) When asked to record the colour of the indicator on the freshly cut surface of the eating apple, two
marks were awarded for correctly recording a range in colour from yellow green to yellow/orange
and that the apple juice was acidic or below pH 7.

(i) A description of the test was required to show that sweetness in ripening apples was due to
the presence of reducing sugar. Four marks were given for describing the need to crush/cut
up/extract juice from the apple followed by the addition of Benedict's solution and heating in a
water bath to show that colour changes from blue to green/orange/red-brown/red were positive
for reducing sugar.

Mark awarded = 6 out of 6

(¢) The key requirements here involve an understanding of the preservation of edible fruits, which are
stored in cool and dark conditions to avoid a reduction in mass, and that processes such as respiration,
evaporation and decomposition need to be considered.

(i) Table 2.1 presented five data sets on the mass of apples/g in wrapped compared with unwrapped
paper over a storage time of 0, 2, 5, 7 and 10 days. For comparison with Table 2.2, where data
were given on the loss in mass/g in apples stored in wrapped paper, candidates were asked to
calculate the loss in mass in apples in unwrapped paper relative to storage time/days. This was
well calculated resulting in two marks being awarded.

(i) Using data given in Table 2.2 to construct a graph to show a loss in mass/g against storage
time/days, five marks were awarded for correctly labelling the X (storage time/days) and Y (loss
in mass/g) axes, together with correct plotting. Two identified data sets drawn by straight lines
between points or lines of best fit and using at least half the grid were also required.

(iii) Using the graph drawn in (ii), three marks were obtained for correctly calculating differences in the
loss of mass/g between wrapped/wrapped apples after eight days of storage.

(iv) When asked to suggest two processes by which apples lost their mass over time, one mark was
awarded for mentioning evaporation.

Mark awarded = 11 out of 12

Total mark awarded = 26 out of 27
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Paper 3 Practical

Example candidate response — grade C
2  You are provided with half of an eating apple.
*  Remove the wrapping.

(a) (i) Make a drawing to show the cut surface of this apple. Your drawing should be the same
size as the specimen provided. Label the seeds and the remains of sepals,

e
s
(0] L By
\ i

[4]
(ii) Draw a line on your drawing to measure the widest part of the apple.
Record your measurgment and units.
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Paper 3 Practical

Fig. 2.1 shows a wild apple that is not suitable for eating.

Fig. 2.1

(lify Draw a line on Fig. 2.1, In a similar position 1o the one you have marked on your drawing.
Measura the length of this line and record below,

Calculate the number of limas larger the ealing apple you have drawn is compared with
the wild apple shown in Fig. 2.1.

Show your working. _/’ !
Mognifiseon : Sige df thg . 52 . 5 Qdx X
size oy @ ?;'/
Mumber of timas larger U%E‘l'ﬂ [4]
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Paper 3 Practical

(b) As the apples ripen changes occur in them to make the apple less acidic and sweseter to
taste.

¢«  Cut a thin section from the apple and place on the whita tile,

*  Using the forceps pick up a piece of universal indicator paper and place it on the
frashly cut surface of the section of apple.

{i) Record the colour of the indicator paper as the juice of the apple makes contact with the
paper.

The. foleur... changss. . 12._brecn, (g4, 4)

Explain what the colour indicates,

I ndiates thas e o fﬁ%ﬁﬂﬂw ..... B i

(i) Describe how you could test a sample of apple to show whelhar sweetness is due o
reducing sugar,

Mg . 50 tU’qﬂan ..... ... opple... and pot. 6. i0tw....0 dert b .
M4 _ay.. equal. amous....of... redocieg seg.. Beedict... saloton.....
water. ook 02 80°C . TP e selotion.. sampte..... >
AW Catan . Cedoeing o sogon. hen . the. ... coleom

L change. . from, Chuﬂgwmhgwﬂﬁ_ﬂm
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Paper 3 Practical

82

{c) Eating apples are raditionally stored in cool, dark conditions to preserve them.

Some students compared two samples of eating apples that were stored under the same

conditions.

Some apples were wrapped in paper and other apples were laft unwrappad.

The students measured the total mass of each sample of apples over 10 days of storage.

Their measuraments are recorded in Table 2.1.

Table 2.1
storage mass of sample of apples/g
ey egs wrapped in paper unwrapped

0 505 500

2 495 480

5 475 455

7 460 435

10 455 420

(I} Complete Table 2.2, to show the loss in mass, compared o the slarling mass, for the

sample of unwrapped apples.
Table 2.2

storage loss in mass of sample of apples/g
lime/ days wrapped in paper unwrapped

(1] 0 0

i 2 10 10

. s Ys

7 45 65

bl 10 a0 EU'
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Paper 3 Practical

(i) Construct a graph of the data in Table 2.2, 1o show the loss of mass of the wrapped
apples and unwrapped apples.

Use the same axes for plotting both sets of data,

{2]
T T T

SEEEEIETEEaRaaaEE _, =uy

I HEAHEEE Hy ¥

1 __:Ir T T I
1 _'T‘t IT CR e
I NN I T
-Ii i HHEE A =
i ! B R RS R R L
o H T EEE B RN
1 AR I
51t tHH ILn T NE
S } EEEENREN
. B 1 -

a ' ..1'-- —t . " a -
bt s
AR 5

Seas BER13 BaStanes: g
e
1 i M ]
I._x.r i .._.J - | '_ :r_-
-l i ' oo
B % B o % w b W 15

(i) Using your graph, calculate the difference in loss in mass between the unwrapped and
wrapped apples aiter 8 days of storage.

Days & of wawer ONWRA = doopw T1., 7o 3
Days & of wrapfed = ba (3, .&

Differene logs 'n mas = T2- R :1L15

[3]
(iv) Suggest two procasses by which the apples lost mass. ,’
oty The. . apge.... (5. dryrg.and... 1055 seme Ve, S woater Gontent e,
by HpAS. dryig of e ‘-“m'hg
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Paper 3 Practical

84

Examiner comment — grade C

(a) (i) The candidate was awarded two marks for producing drawings of the cut surface of an eating
apple with clear outlines and no shading in the main body of the apple. However the sepals was
not labelled.

(if) One mark was awarded for neatly drawing and measuring the line on the widest part of the apple
and also including appropriate units.

(iii) One mark was awarded for measuring the length of the line drawn on the photograph of the wild
apple. The final calculation of magnification was incorrect.

Mark awarded = 4 out of 9

(b) (i) Two marks were awarded for correctly recording a change in colour and that the apple juice was
acidic or below pH 7.

(if) A description of the test was required to show that sweetness in ripening apples was due to
the presence of reducing sugar. Three marks were given for placing apple slices in Benedict's
solution and heating in a water bath to show that colour changes from blue to green/orange/red-
brown/red were positive for reducing sugar. Preparation beforehand was lacking as the slices
needed to be crushed/cut up or the juice extracted prior to testing with Benedict's solution.

Mark awarded =5 out of 6

(¢c) (i) Table 2.1 presented five data sets on the mass of apples/g in wrapped compared with unwrapped
paper over a storage time of 0, 2, 5, 7 and 10 days. For comparison with Table 2.2, where data
were given on the loss in mass/g in apples stored in wrapped paper, candidates were asked to
calculate the loss in mass in apples in unwrapped paper relative to storage time/days. This was
well calculated resulting in two marks being awarded.

(ii) Three marks were awarded for correct plotting of the data, which were drawn by straight lines
between points or lines of best fit using at least half the grid. Marks were lost by not correctly

labelling the X and Y axes and not identifying the two data sets.

(iii) Three marks were obtained for correctly calculating differences in the loss of mass/g between
wrapped/wrapped apples after eight days of storage.

(iv) One mark was awarded for stating that water loss uses a process by which apples lost mass.
Incorrect reference to enzyme action was made.

Mark awarded = 9 out of 12

Total mark awarded = 18 out of 27
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Paper 3 Practical

Example candidate response — grade E
2 You are provided with half of an eating apple.
*  FAemove the wrapping.

{a) (i) Make a drawing o show the cut surface of this apple. Your drawing should be the same
size as the specimen provided. Label the seeds and the remains of sepals.

f»f&:;ii
[4]
(iiy Draw a line on your drawing to measure the widest part of the apple. l
Record your measurement units.
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Paper 3 Practical

Fig. 2.1 shows a wild apple that is not suitable for eating,
5.5 b

Fig. 2.1

{(iiiy Draw a line on Fig. 2.1, in a similar position to the cne you have marked on your drawing.
Measure the length of this line and record below.

o do5om

Calculate the number of imes larger the eating apple you have drawn is compared with
the wild apple shown in Fig. 2.1. /

Show your working.
168 Ly 16

6. Sum

’
x,

= |.b

Numbear ol Hmns DRI i e i i b sk g L
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Paper 3 Practical

(b) As the apples ripen changes occur in them to make the apple less acidic and sweeter to
taste.

Cut a thin section from the apple and place on the white tile.

Using the forceps pick up a plece of universal indicator paper and place it on the
freshly cut surface of the section of apple,

{I} Record the colour of the indicator paper as the juice of the apple makas contact with the
paper.

Explain what the colour indicates.

TS |||
Describe how you could test a sample of apple to show whether sweeatness s due o

raducing sugar.
sote... !l TS 08,04k ... |

(i)

“tohedbe  Sueehess o5 due do  reduigg

4]
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Paper 3 Practical

{¢) Eating apples are traditionally stored In cool, dark conditions to prasarea them.

Some students compared two samples of eating apples that were stored under the same

conditions.

Some apples were wrappead in paper and othar apples wera laft unwrappad.

The students measured the total mass of each sample of apples over 10 days of storage.

Their measurements are recorded in Table 2.1.

Table 2.1
storage mass of sample of apples/g
tima/days wrapped In paper FTS—

0 505 500

2 405 480

5 475 455

7 460 435

10 455 420

() Complete Table 2.2, to show the loss in mass, compared to the starting mass, for the

sample of unwrapped applas.
Table 2.2
I storage loss in mass of sample of apples/g
time/days wrapped In paper unwrapped

0 0 ]

2 10 20
5 30 _;5 o
7 45 65
10 50 80
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Paper 3 Practical

(i) Construct a graph of the data in Table 2.2, to show the loss of mass of the wrapped
apples and unwrapped apples.

Use the same axes for plotting both sets of data.
L2

(\ m T '. HH - - I
HEHHEIS orapPt
R T
o HHE Vg
i rui & £|'
w (//
S0 1 arps d m
4o Soiiisiassoisisce: i
w©e I - '
209 : :
(R FrH !
A i | . i rd
M| 1 1 1
1 2 -3 4 > & 7 ¢ fﬂEﬂaﬁ (5]
{iii} Using your graph, calculate the differance in loss in between unwrapped and
wrapped apples after 8 days of slorage.

(ﬁ{,’:unwﬂﬁ’fé e r_J‘ﬁ'iJS'
Z\é_ﬂ_-e LA e O
- 3%
205 e didertice in
moss loss beleesn Lo rappel
and woopped apols afler 6 ko ©F slargye.

[3]

(iv) Suggest two processes by which the apples lost mass. (j
e hoo_processes  which  causes  apgles do (o prows buos
J‘"":r - [2]

ue ' d :
v o N st Fopr g d RS B o
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Paper 3 Practical

90

Examiner comment — grade E

(a) (i) Two marks were awarded for producing a full-size drawing of the cut surface of an eating apple
plus the central section containing seeds. Labelling of the sepals was omitted.

(ii) One mark was awarded for neatly drawing and measuring the line on the widest part of the apple
and also including appropriate units such as mm or cm.

(iii) One mark was awarded for measurement with units. There was little evidence shown of how
magnification was calculated and consequently no allowance was made for the x3 magnification
shown in Fig 2.1.

Mark awarded = 4 out of 9

(b) (i) Two marks were awarded for correctly recording an appropriate colour in the range from yellow
green to yellow/orange and that the apple juice was acidic or below pH 7.

(if) One mark was awarded for cutting the apple (prior to adding Benedict's solution). The candidate
made no mention of heating the mixture in a water bath to show that a positive reaction would
result in the colour of the solution changing from blue to green/orange/red-brown/red. This
candidate also lost marks by not adding Benedict's solution to the apple slices.

Mark awarded = 3 out of 6

(¢) (i) Two marks were awarded for correctly calculating the loss in mass in apples in unwrapped paper
relative to storage time/days.

(if) Four marks were awarded for correctly plotting of the data given in Table 2.2 which were drawn by
straight lines between points. This candidate lost a mark for incorrect labelling of the axes.

(iii) No marks were awarded when candidates frequently misread the question by calculating
differences in the loss of mass/g between unwrapped/wrapped apples after eight days of storage
from data given in Table 2.1 and not from the graph drawn in (ii). Others calculated the loss of
mass on the wrong day or between days 8 and 10.

(iv) Candidates did obtain one mark by identifying evaporation/transpiration or occasionally tissue
decomposition as processes involved in the loss of mass in stored apples. This candidate achieved
no marks in this section for stating that time and temperature were relevant.

Mark awarded = 6 out of 12

Total mark awarded = 13 out of 27
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Paper 6 Alternative to Practical

Paper 6 Alternative to Practical

Question 1

Mark scheme

scales linear using more than half of grid
on both axes ;

correct plots |

2 lines drawn — either by straight lines
betwean points or lines of best fit ;

bath lines identified ;

Question Expected answer Addifional guidance Mark
1 (a) (i) | cell membrane ; labelling line must end precisely on 2
the cell membrane
chloroplast ; labelling line may end in middle of
chloroplast or end on the outer
membrans
{ii} | (membranes) destroyed/damaged/ Ig damage to cell wall 2
broken/ no longer only partially
paermeable AW ;
chloraphyll/ green contents leak out/ AW | A chlorophyll difuses out
{into water)/ chloroplast damaged ; idea of chlorophyll leaving cells
requirnad
(b} (i} | boiling ime on x axis + vitamin C content | minimum labels; 5
on y + both axes fully laballed ; tfmin R m

vit C/mg per 100g

R thick or fuzzy’ ines

lines may be [abelled ‘cabbage’,
‘water' or a key given

correct answer + units ;;

A answers written on graph. e.9. 2

2.8 mins if not in (b)(ii)

Ae.g. 3.5minor 2min 30 sec
award one mark for comect working
or method indicated on graph
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Paper 6 Alternative to Practical

Question 1 Mark scheme continued

Question

Expocted answer

Additional guidance

i}

cabbage

vitamin C decreasas ;

rapidly then more slowly /AW ;
waler

witamin C increases to 4 minutes/
26.0mg per 10049 ;

than decraasas

(c)

temperature — boiling or 10076 ;
mass fwaight fvolume of cabbage ;

feature of cabbage — age/type/vanety /
haalthy / from samea plant ;

size of leafl pieces/surfaca araa of
cabbage ;

voluma/mass of oil (= voluma /mass of
watar) ;

(bodling / cooking) time ;
samples taken at same time intervals ;

same volume/size of sample taken for
testing ;

same method for testing for vitamin C
used |

A same temperature for water and
ol

lg amount or quantity unlass
qualified

A volumea of liquids

(d)

take more vitamin C measunements
between 4 to 8 minutes/ decrease time
intarvals for taking samples /samples at
regular intervalks ;

usa largar sampla of  more cabbage ;
repeal experiment + maan/ average |

use a water bath ;

Total

21
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Paper 6 Alternative to Practical

Example candidate response — grade A
1 Fresh food is often cooked belore it is ealen.
Fig. 1.1 shows a fresh living green plant cell before cooking. as seen under a8 microscope.

cdl ﬂmh rand

ehl urnF“ii‘"

Fig- 1.1
(a) (I) On Fig. 1.1, label the cell membrane and a chioroplast. 2]

Some green cabbage leaves were cut into small pieces and placed in clean waler and than
boiled for 10 minutes. After that tima tha wataer was graan.

(i) Wmﬂmmmmwwmmmmmmm
become grean.

Jht 1o -}‘HL h!.::i"r hﬁ 't:nl\kmﬂ. THH! +|'!'¢="1. E.T.“'--ei

Fhe. Shionaphyll. preseat. n. thlacsplast. be.. Siffuse

saf R call Thcugh® . Akt il mambirAne. .....
..... ad. then. out..of. the. call wall which. 1€, ﬁjvgiﬂd_ﬁu'iﬂr
permedkhe s Ta. chlBophul L 1< graen. Thask. wate ol T2

{b) An investigation was carried out to discover whal happens to the vitamin C in cabbage leaves
during cooking.

100g of fresh cabbage leaves were cut up, placed into boiling waler and left to conlinue
bailing for 10 minutes,

Samples of cabbage leaves and of the waler they wera bolled in were taken al intervals,
coalad, and tha vitamin C contanl was meaasurad.
Thare is no vitamin C in clean walar.

These measuremeants are shown in Table 1.1.

Table 1.1
vitamin C / mg par 100
bodling time / min st i
cabbage | water
00 500 | 0.0
1.0 | 33.0 17.0
2.0 ' 27.0 i 23.0
|| e === —_—
40 | 24.0 | 26.0
B.O 20.0 | 20
10.0 17.0 20.0
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Paper 6 Alternative to Practical

() Construct a graph of the data in Tabla 1.1,
Use the same axas lor both sets of data.

B

e Uo I ; e
-'._' I |
L { !
] | |
3 '- !
30 ===
-—1;:._ lrlﬂ""lr |
e e '.
£ e S
) 'e
& et ] ey
la ‘I |
| :
; ! '|
@ 1 . 3 4 5 &6 T & a o
T 15]
R | e I

(i) Ater boiling for 10 minutes only about one third of the vitamin C remained in the cabbage
leaves.

Usa your graph to find the time atl which the vitamin C content in cabbage had fallen 1o
haii.

Show your working.

pt 285madrany 3 stvai gkl
"llrﬂl. o P d i"’-ﬂ'.j wheve .
it ‘iaressacty the graph

answar R i8S 2
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Paper 6 Alternative to Practical

(iliy Describe the changes in vitamin C content of the cabbage and the water during the
10 minutes, A 13T )

i cabbagaThe.. ¥ikamin C._sarturt oF sabbage. drpped. draskicalilin
+he, Bk iy iThen sthe... dennse...of vdamin. G besame. slowsr. A5
Hims. pased. (-l amind: Fosr,all kibamin C S5) wad in. the sablage

in water ;Figice. was. . tEm0. G Ak stk Bt in. e Fimsh minuts..

PRI A vIANNG, fartindsd e dncrease £l U miog, And Then, 15 dmppedt
Tin o The 2% 6 mins Fram(2bmg Fo 20 mg) [41

(c) To extend this investigation, some studenis wanted to compare what happens to the vitamin C
in a sample of fresh cabbage leaves when they were cooked in oil, safely, instead of water.

Describe four factors that would need o be kept the same 1o make a fair comparison.

Lty The mass..of.. FR cabhage. used. sheud be the ..
Tanelleegd 5. 0. The ikt e Xpeaiment: 20 condliy, The Fime.

.hﬁ.....c.nn.l:':.i.m;.{.‘an.i.}.ln_g..,.#'-.':l,a'.t!.l.-k.,.,h'.ﬁ.r.,.:If.LLH.iam 2.5 e mins)...
Toizdlyathe...cabbage.. leauss. should.. be. of. same.. 3pedes......

UslumeZomme of »il. Moed should be. equal dun. The udume
nf:.m.a.t:.t:..mﬂ..hﬁncaaMﬂan.ﬂhﬂhth.kﬂmm.5&:51._1%&:{..543

{d) Suggest two ways of improving the method used in these investigations.

[Total: 21]
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Paper 6 Alternative to Practical

Examiner comment — grade A

(a) The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was
represented by the inner of the two single lines and correctly identified a chloroplast. In (a)(ii), the
candidate knew that the cell membrane (and chloroplast membrane) is normally partially permeable,
preventing the movement of larger molecules from the cell. It was correctly suggested that, because
one such molecule, chlorophyll, had been able to move from the cell into the surrounding water, the
membrane must have been made fully permeable by boiling.

Mark awarded = 4 out of 4

(b) The line graph drawn in (b)(i) had the independent variable, boiling time/min, plotted on the x axis
with the dependent variable, vitamin C/mg per 100g, on the y axis and both axes were fully labelled.
Good-sized linear scales had been used making optimum use of the grid, all the points plotted were
clearly visible and correct, the lines drawn were clean lines, correctly identified as ‘cabbage’ or ‘water".
The method of working for (b)(ii) was shown in writing and on the graph and the reading was correctly
taken and expressed. The candidate was able to interpret and use the data given to describe the
changes in vitamin C content in (b)(iii), noting that the decrease in the vitamin C content of the cabbage
was at a faster rate initially then slower, and that the vitamin C content of the water increased up to a
maximum level at a certain time, after which the level began to fall.

Mark awarded = 11 out of 11

(¢) The candidate showed a good understanding of the need to the control variables in an investigation e.g.
mass, volume, time and the quality of material used, using precise terminology rather than ‘amount’ or
‘quantity’ throughout.

Mark awarded = 4 out of 4

(d) Taking samples at regular intervals rather than irregular ones and repeating the investigation to obtain
more reliable mean readings were good examples of improving the method used.

Mark awarded = 2 out of 2

Total mark awarded = 21 out of 21
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Paper 6 Alternative to Practical

Example candidate response — grade C
1 Fresh food is often cooked befora it is saten.
Fig. 1.1 shows a fresh living green plant cell before cooking, as seen undar a microscopea.

|| —
Witrlvzng, --c]-.'lm];b.s}
Fig. 1.1
(a) () ©On Fig. 1.1, labal the cell membrane and a chioroplast. 2]

Some green cabbage leaves were cut info small pieces and placed in clean water and then
boiled for 10 minutes. Ahter that time the water was green.

() Suggest how the membranes may have been changed by boiling to cause the water o
become grean.

The., st call sodiing. o padiell pemacable. ewbrmne, et albok e, of ke,

called. ssmosis.. Sest e pord cell coding . grien pigweet called chloraphyll cowe-
%ﬂﬁ%ﬁm fren SR

i e L e A i (2]
{b) An investigation was carned out to discover what happens io the vitamin C in cabbage leaves
during cooking.

100g of frash cabbage leaves were cut up, placed info boiling water and left 10 conlinue
boiling for 10 minutes.

Samples of cabbage leaves and ol the waler they were boiled in were taken al intervals,
cooled, and the vitamin C content was measured.
Thara is no vitamin C in claan walar,

Thesa measuramants are shown in Tabla 1.1.

Tabie 1.1
cabbage : wiater
0.0 50.0 } 0.0
1.0 33.0 | 170
20 27.0 ' 23.0
4.0 24.0 | 26.0
B.0 20.0 | 22.0
100 17.0 I
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Paper 6 Alternative to Practical

(I Construct a graph of the data in Table 1.1.
the sama axas for both sets of data.

B v Luds —T
| ,i : |
|

£n i —— i : . il (NN
. i |
|
! . !
11 JF TS E— . _i. - S |
! I i
: | | | |
. ‘ i | i
P N0 L S N )
W, | ! | . '
e W ._ |

| =% E ] 0
[5]
(i) After boiling for 10 minutes only about one third of the vitamin C remained in the cabbage

laaves_

Use your graph to find the time at which the vitamin C content in cabbage had tallen 1o

%mrmﬂﬂn«g.
Hatf of Hhe witwman € codrt -“Ertjrtr'mv
Friwn Gaph, 95 wa por 1006 i g} 3 waimies
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Paper 6 Alternative to Practical

(ili) Describe the changes in vitamin C content of the cabbage and the water during the
10 minutes.

in cabbage _The. Wawiin. . oo} f Hhe. cobbgec. decrses. oo S e

mEErErrrTEY

ih.fn. hsmr'@_:hm S b

ppppppppppppppppppppppppppppppppppp

(c) To extend this investigation, some students wanted to compare what happens to the vitamin C
in a sample of fresh cabbage leaves whan they were cooked in oil, safaly, instead of water.

Dmﬂhhurhamnﬁmuwﬂmdmhamﬂummm: fair comparison.

Typed. :‘“ﬁf*& vanss. 0. Cobhosn: Jeme 5. i oot el Hhe -comnt viimin .
Mm&@mffﬂ%ﬂmﬂl ..................

........................... 4
___________________________ A
.............................
...............................
s e st et
............. e RO, 7.

(d) Suggest two ways of improving the method used in these investigations.
Vst St e b i ol st it 581 wphe. sl
gghinch, m%@mﬂﬂm G ool o S o, o o

Bt bk 4 B BB B R S S B R B RS 00 B B B RS R b 2 2.0 R
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Paper 6 Alternative to Practical

Examiner comment — grade C

(a) The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was
represented by the inner of the two single lines and correctly identified a chloroplast. The information
about osmosis given in (a)(ii) does not relate to possible changes in the membrane caused by boiling.
That chlorophyll was able to pass through it, out of the cell and into the water indicates that the partially
permeable membrane must have become permeable, but this was not suggested.

Mark awarded = 2 out of 4

(b) The line graph drawn in (b)(i) had the independent variable, boiling time/min, plotted on the x axis
with the dependent variable, vitamin C/mg per 100g, on the y axis and both axes were fully labelled.
The linear scale chosen for the y axis did not make optimum use of the grid provided. All the points
plotted were clearly visible and correct, the lines drawn were clean and correctly identified as ‘cabbage’
or ‘'water’. The method of working for (b)(ii) was shown in writing and on the graph and the reading
was correctly taken and expressed. In (b)(iii), the decrease in the vitamin C content of the cabbage
was correct but that it happened at a faster rate initially then more slowly was omitted. The vitamin C
content of the water did increase, up to a maximum level or for a certain period of time, which was not
stated, after which the level then began to fall.

Mark awarded = 8 out of 11

(c) The candidate recognised three of the variables in this investigation that should be controlled.

Mark awarded = 3 out of 4

(d) Repeating what had been done before would not improve the method. Repeating the investigation
would only be an improvement if the means of the results from the different investigations were
calculated, making the results more reliable.

Mark awarded = 0 out of 2

Total mark awarded = 13 out of 21
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Paper 6 Alternative to Practical

Example candidate response — grade E
1 Fresh food i3 oftan cooked before it is eaten.
Fig. 1.1 shows a fresh living green plant cell before cooking, as seen under 8 MICIGECOPE.

el m‘alﬂﬁ

1
o ), ‘u::‘-ﬁ'i"'ﬂ{’
Fig. 1.1
(a) (i) OnFig. 1.1, label the cell membrane and a chloroplast. 2]

Some green cabbage leaves were cut into small pieces and placed in clean waler and than
boiled for 10 minutes. After that tima the waler was green.

(i) Suggest how the membranes may have bean changed by boding o cause the water 10
become grean.

e £ancentradion. tn. water.poust howes. 8640.C0. .,
Ligh, Cervsi ..Jt'm..gmm..p!mﬂ:.m.i..'l..,q..f.c:.-__laif_:...if.’_!'_u___!f_{.!@.r.&ym_..
fo. e, wiadon Cantr o H‘e’uﬂs}c&ﬁ{wﬂjiw
Anafher teadon. can bethe bmperaduce af the.......
basling weder, vveh hawee been abowe. ap S omemdempornd

e |

{asarg Ahe mrﬂ’w&ﬁ?hﬁfﬂmﬁﬁﬂggfﬂﬂﬁ!m’ﬁhﬁw

(b) An investigation was carried out to discover what happens to the vitamin C in cabbage leaves
during i

100g of fresh cabbage leaves were cul up, placed into bolling water and left to continue
boiling for 10 minutes.

Samples ol cabbage leaves and of the water they were boiled in were taken al intervals,
coolad, and the vitamin C content was measured.
There is no vitamin © in clean waler.

These measurements are shown in Table 1.1,

Table 1.1
Tmﬂ' Sime 7 min 'l.l'ﬂ.‘ﬂl'll|:l_1 c/ rrng_pﬂr 100g

Y oaXrC ) cabbage;” <k | m(ﬁﬂmj
0.0 50.0 0.0 ]

= 1.0 33.0 ' 17.0

2.0 27.0 230

) 4.0 24.0 26.0
8.0 20.0 20
100 | 7o | 200 |
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Paper 6 Alternative to Practical

(i) Construct a graph of the data in Table 1.1.
Use tha same axas for both sats of data.

B i
J
: |
|
|
L |
L’ T
- !
; |
3 - W L et
] 1
| ! .\"-———\__ i
| = - T~
S el L 1 Sl il e __;__ﬁ
o I 20 S bo

(5]
(i) After boiling for 10 minutes only about one third of the vitamin C remained in the cabbage
leaves,

Use your graph 1o find the time at which tha vitamin C contant in cabbage had fallen 1o
half,

Show your working.

Cint, the dotal vitamin€fmg per ooy is So, +he belf
(615, and 11 Jouchat, Hhe gragh ad & punuby, So The
ArSwer 5 3 raaneded

102 Cambridge O Level Biology 5090



Paper 6 Alternative to Practical

(i) Describe the changes In vitamin C content of the cabbage and the water during the
10 minutes.

The vdarin G condzatof dhe Codbage ...
%ﬁm&iﬁ ML N LCOEASED e

..... The. ..M.l:l'ﬂmlr} I.L ::::m}mﬁ et e B
...,._uﬂ.-:.-.{msa_im.t...n‘.hﬁ...i::mf;...m.amamH ...............................

BB e ¥ BEEEEE I3 EE RS AN E R R B 8 B EE R B

{e) To extend this investigation, some sludants wanted to compara what happans to tha vitamin C
in a sample of fresh cabbage leaves when they were cooked in oll, safely, instead of water.

Describe four factors that would need to be kept the same to make a fair comparison,

The. num&ﬂr al Cﬂ-ﬁﬁﬂﬁ LQCHM Khﬂuiﬁk‘s’.'ﬁam

Same. . :

14

(d) &Jaummwmd;mmma mathod used in thesa investigations.
lﬁfﬁ-}ﬂa 1608, . Can. .. Linap. e, ﬁj[ EeepingaTiL.. . ...
sdutl constand. Usc.an. ﬂxmmﬁw ........

m{" arm%w Swrtable for Such. lﬂuﬂﬁgahmf B ..
CﬂvﬂJ‘ t@J 2]

[Total: 21]
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104

Examiner comment — grade E

(a)

The candidate’s labelling lines in (a)(i) indicated an understanding that the cell membrane was
represented by the inner single line and correctly identified a chloroplast. The candidate’s answer to
(a)(ii) did not relate to possible changes in membrane structure; osmosis and turgidity are irrelevant
here. The water turned green because chlorophyll was able to leave the cell showing that the partially
permeable membrane, which normally prevents this, must have been damaged by boiling.

Mark awarded = 2 out of 4

(b)

In (b)(i) the candidate did not plot the independent variable, boiling time/min, on the x axis with the
dependent variable, vitamin C/mg per 1009, on the y axis, or fully label either axis. Good-sized linear
scales were used making optimum use of the grid, all the points plotted were visible and correct,

but the lines drawn were not sufficiently smooth. Those lines were correctly identified as ‘cabbage’

and ‘'water’. The method of working for (b)(ii) was shown and the reading was correctly taken and
expressed. In (b)(iii) the candidate correctly stated that the vitamin C content of the cabbage decreased
with time but did not note that the decrease was faster at first then slower. For the vitamin C content of
water the overall statement that it increased could not be credited; it did increase up to a certain point
but then it decreased.

Mark awarded = 6 out of 11

(c)

The candidate showed some understanding of how the variables should be controlled in this
investigation, but used ‘amount’ instead of ‘volume’ and ‘number’ instead of ‘mass’. It was assumed,
incorrectly, that the word ‘constant” means that, e.g. that two samples were heated to the same
temperature. However, it could mean that one sample was kept at 100°C (constantly) throughout the
investigation while the other was kept (constantly) at 50°C.

Mark awarded = 0 out of 4

(d)

Ways of improving the investigation’s method in (d) were not recognised, e.g. taking readings at regular
intervals or more frequently within the 10 minutes.

Mark awarded = 0 out of 2

Total mark awarded = 8 out of 21
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Question 2

Mark scheme

Question Expected answer Additional guidance Mark

2 (a) (i} | only rese hip in ‘box’ drawn + good size ; | at least TOmm at widast 5
body of fruit drawn with clear continuous | R any leaves etc. drawn/two fruits
outling + line delimiting body of fruit and | drawn

sapals + no shading anywheare |

top of fruit flattened + body of fruit wider
thamn high ;

al laast 4 sapals raalistically shapad, all
longer than the depth of the fruit ;

a sapal corractly labelled ;

{ii} | X — X measurament + units ; A 41 —45 mm 5
A measuraments in om
drawing measurament + units ; tolerance + 1 mm
formula ;

allowance for x2 in Fig. 2.1 ;

magnification ; R if any units given
(iil) | contains seed(s)/ AW, 1
(b) thin f aerodynamic/ flat/ disc-shape ; 2
large aurface area (to volume ratio) ; A large lamina/winged
{c} (i) | to avoid competition / overcrowding ; A idea of competition a.g. If not

dispersad new plant will tap
nutrients in same soil as parent

to colonise new areas/incraase range ; 2
(ii} | seeds evenly spread over surface in one | R different numbers with no 4
+ close togathar in the other dish | referance 1o spacing

same number of seads in each dish

left for same time | Ig few ! several days

samea volume/mass of water (at start) ; lg amount or quantity unless
qualified

same (environmental) conditions given to | e.g. pH, temperature, light, oxygen

bath |

both dishes covered to prevent loss of
water/ kept watared ;

measurament/ comparison of growth ;

Total | 19
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Paper 6 Alternative to Practical

Example candidate response — grade A

2 Fig. 2.1 shows two rose hips, fruit of the rose,

Fig. 2.1

(a) (I) Make a large drawing of the rosa hip shown in the box in Fig. 2.1. Label a sepal on your
drawing.

gt

[5]
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Paper 6 Alternative to Practical

(il Measure the widest part of the rose hip, between X and X on Fig. 2.1, and record it
below.

111111111111111111111111111

remirsens M raErrrri T A EA Y

Caloulate the magnification of your drawing compared to the actual size of the rose hip,

Show your working.

Eﬁ. o Gy = 'a'rl-l"‘
S8

(lily Describe how you could practically demonstrate that a rose hip is a fruit.

it o ﬂgkﬂ%ﬁwmﬁhﬁ&ﬂmﬁpfﬁkwmmﬁ

imif:ﬁ@ﬂhfmmﬂﬁdm& . seede. progp. L.....1N)
Edo oan G ovasy- The fadk that the reelip hae pibods scpals
Fig: 2.2 shows frults from another plant. s tupoout, idts | Eﬂ ,#_EM::‘;
Hee indeaaral shochves

Cseedd j Funicle ebe)

side-view
L [
Tom
Fig. 2.2
(b) Listthe physical adaptations that can be seen in Fig. 2.2 that help dispersal of this fruit.
1 ... i libs extesione ff Beseed . otenne %o sufoce, Ocsn. crd bgency
2..bady [ i 50, o, Cov b woicd oy wind moniek.......

(2]
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{c) (i) Explain why it is important that frults are dispersed away from the plant that produced
them.

Tnals, ehold be dipuncd fov- tvay fran Tou postnd flost B.....
vedies. . oveie aranelivy aod b tospebibion. for. rasuen.. feiy...

dapacd, fou ey bider Be plonk glosint. naw sacsa...onl ...

brecd].. poill-. abiffesenl vosichie. Yeowlhing i mecs . plosks shichens. . o]

 pomibly g reditont awd bille sdiphed f
(i} ‘You are provided with a packet of seeds, two Petri dishes, two filer papars and walter.

Describe how you might use these io investigate the effect of overcrowding on the growth
of seedlings.

oot pihi olickes §Padd e pripoved ao frilaus: BT dihen Bnsld,

lllllllllllllllll

ol Gocld be pdled fill B Al pepes. o dovep (K pormibl..4........

Mo o sede. oo B semcd dih. aed bl BB Toaghask ...

b, dithen (hasd ke, placed. ok dicesk sundipnl. .. condoad 1
& v i bpinthove . e Stodiie Seeds ghadd be doseved i

%Mh- é Eiper

€ seedlirgs ‘uilttd.-“fﬂ
o puiod of 46 dep from The ime Tty Fof B pesiinals . Bitfetocn
o groulh o Be sty v dich Aavd B shodd b cosued o
recoded - Wt prebably Ve sadliy = B wal grow talln B b
guedlipgs v 4).
Piso, T dithsc Badd hove bocon Sesilised ot Ue bgginip of Bu eqpesinng
b preont gred. f bactece: / #
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Examiner comment — grade A

(a) The candidate made a good-sized drawing of the rose hip in (a)(i) with good proportions and correct
label. The lines drawn were clear and clean and no unnecessary shading was used. However, in (a)
(i) the distance between X and X had been measured and recorded instead of the measurement of
the widest part of the rose hip. The recorded measurements were used correctly to calculate the
magnification of the drawing, taking into consideration that the specimen provided had already been
magnified x2. The magnification was expressed correctly. In (a)(iii) the candidate recognised that if a
structure is a fruit it will contain seeds.

Mark awarded = 10 out of 11

(b) The candidate recognised that the large surface area of the fruit could aid its dispersal. However, its
size alone would not, as suggested, aid its dispersal; it would need also to be light - and that cannot be
determined from the drawing.

Mark awarded = 1 out of 2

(¢) An understanding of the importance of fruit dispersal in preventing overcrowding and making
colonisation of new areas possible was shown in (¢)(i). A very good grasp of the principles of designing
an investigation was shown in (c)(ii) with appropriate variables, e.g. temperature and volume of water,
being controlled. The results obtained at the end of the given time were compared in order to reach a
conclusion.

Mark awarded = 6 out of 6

Total mark awarded = 17 out of 19
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110

Example candidate response — grade C

2 Fig. 2.1 shows two rosa hips, fruil of ihe rosa,

Fig. 2.1

{a) (i) Make a large drawing of the rose hip shown in the box in Fig. 2.1. Label a sepal on your

-l - \&z

(5]
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Paper 6 Alternative to Practical

(i) Measure the widest part of the rose hip, between X and X on Fig. 2.1, and record it

Measure the widestpart of the rose hip on your drawing and record-ibelow.
..... :5.:;]:#.!:1“,..-.
Calculate the magnification of your drawing compared to the actual size of the rose hip.

Shaw your working.
Mo g estien = o 510w
Eg-.-ﬂ = -4 h‘. e
MEAGNITCAton X ....c.... szl tivta,.... )
(iii) Deéscribe how you could practically demonstrate that a roseship is a frull.
TD.. dsangiontiale... Aese. 4ip to...a. SUULE Bao.. piEmo. como.......
"MMdﬂ%mﬁmmmm ............ (1]

Fig. 2.2 shows frults from-another plant.

&ida view

Fig. 2.2
{(b) List the physical adaptations that can be seen in Fig. 2.2 that help disparsal of this fruit.
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(e} (i) Explain why it is important that fruits are dispersed away from the plant that produced

them.

SE 0. pOTB. f. Tisoon. 0. ok, liptied.. H0.. i .......

AaLB on. Aok s malBA oad duadiphl il Bovea. Th. b

M@; m%mmm ................................................ 2]
(i) You are provided with a packet of seeds, two Petrd dishes, two filter papers and water.

Describe how you might use these 1o investigate the effect of overcrowding on the growth
of seedlings.

ol be . added. iodn. Tea. ottty O AR D00 doyy......
k. Aeada. sid. Boe. flleas . S tho A smth. ...
e oo be.. gt ohile tho i voould.

o T Ao M PR T T Y L T I S [4]
[Total: 18]
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Examiner comment — grade C

(a) The candidate’s drawing in (a)(i) represented the proportions and shape of the specimen well,
delimiting the fruit and the sepals. The lines drawn were clear and clean, no unnecessary shading was
used and a sepal was correctly labelled. However, a structure which was not a part of the rose hip was
included, too few sepals were drawn and the overall size of the drawing was too small. In (a)(ii) the
distance between X and X had been measured and recorded instead of the measurement of the widest
part of the rose hip. The recorded measurements were used correctly to calculate the magnification of
the drawing, taking into consideration that the specimen provided had already been magnified x2. The

magnification was expressed correctly. In (a)(iii) the candidate did not recognise that if a structure is a
fruit it will contain seeds.

Mark awarded = 7 out of 11

(b) The candidate recognised that the thinness of the specimen might aid its dispersal but does not give a
reason for thinking that the structure in the centre might attract insects.

Mark awarded = 1 out of 2

(¢) An understanding of the importance of fruit dispersal in preventing competition was shown in (c)(i).
That it also makes colonising new areas possible was omitted. In designing an investigation in (¢)(ii) the
need to use similar-sized samples and to compare the samples at the end of the given time was noted.
But the method used would not test the effect of overcrowding and the need to control variables, e.g.
temperature, volume of water and time, was not recognised.

Mark awarded = 3 out of 6

Total mark awarded = 11 out of 19
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114

Example candidate response — grade E

2 Fig 2.1 shows two rose hips, fruit of the rose.

% :I.:.': .!'!.;

Fig. 2.1

{a) (i) Make alarge drawing of the rose hip shown in the box in Fig. 2.1. Label a sepal on your
drawing.

4
i '.""-
.,"4 "“q._\_ = >

[5]
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(i) Measure the widest part of the rose hip, between X and X on Fig. 2.1, and record it

T

Measure the widest part of the rose hip onvyour drawing and record it balow.

Calculate the magnification of your drawing compared 1o the actual size of the rose hip.

Show your working.
R
L ,,...-H
“t &
MEAGrHTICAHON X wvessicesrsmerrmrmsinssas v -[5]
(iii) Describe how you could practically demonstrate that a rose hip is a fruit.
P T T W ' oz = U o S < —
(1]
L 1
1cm
Fig. 2.2
(b) List the physical adaptations that can be seen in Fig. 2.2 that help dispersal of this fruil.
I BT =Tl - R V=T, o WA U= - . i - GO
2 AL -?ba&qw&a;i ..........
(2]
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(c) () Explain why it is important that fruits are dispersed away from the plant that produced
them.

mmmhh%nﬂ ..... = P memm

..::;..m.u..-a::,h..lﬂ..ﬁ..m.:.iﬁ.,.mmtﬁ..w ; 2]

(i} You are provided with a packet of seeds, two Peiri dishes, two filler papers and water.

Describe how you might use thesa 1o investigate the effect of overcrowding on the growth
of seadlings.

..... thie.... it D2ke L aas. Pe el ddshes L aneh.
W -y TP, WS 1=\ PR O P D T L ¢

TR, U WL WP, L R e 0 PR Pt s PR N .= 0 e
Prene. o ure ol elke A58 sone .
R L o - R W TE < W e W

s Kb o). ot M. o por, SR Them
RTINS (I <L HAs ST o U 4]

[Total: 18]
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Examiner comment — grade E

(a) The drawing in (a)(i) was large enough but the drawing lines were sketchy instead of clear and clean.
The shape of the fruit and the proportions of fruit to sepals were well represented but the label of
a sepal was omitted. The measurements taken in (a)(ii) were accurate but units were omitted. The
measurements were applied correctly to calculate the magnification but the candidate did not take into
consideration that the specimen had already been magnified x2 and did not calculate the magnification
itself. The candidate knew, in (a)(iii), that if a structure is a fruit it will contain seeds.

Mark awarded =5 out of 11

(b) Although the candidate recognised that the fruit might be dispersed by wind, the features that had led
to that conclusion were not listed.

Mark awarded = 0 out of 2

(c) The benefits of fruit dispersal in preventing competition and providing opportunities for the colonisation
of new areas were not appreciated in (¢)(i). In (¢)(ii), the need to use the same number of seeds in the
two dishes was recognised. ‘Amount’ of water should be ‘volume’ of water. There was no reference to
keeping other variables, e.g. temperature, the same for both samples or of comparing the growth of the
samples after they had both been left for the same period of time.

Mark awarded = 1 out of 6

Total mark awarded = 6 out of 19
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