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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 uring 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
On.. DAOPI... SARERTNSAM... .. DG SN .. XN
ami i e ms@«‘m@qﬁm%mm Do
QRN COMLININA, SO AR, .. . one. ol
coneIEREn. o Lok ,Mimﬁamm%
.. SECOES, .. ADLIM. OO, SR SR M. 1. 0.
ﬁk‘ﬁm_&m ..... m&ﬁﬁﬁmm ndee .. [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
volume of =T i drink C
released I -
e
fdm?® o500 g
i
i S0 i 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 ..... mﬁﬂhﬁk ..... “‘%J:a
A \eneh. '“*?*@ e M. PR . SAE S
s M\»&% T 20 S k A I

L%. é«hmh%c_tﬂ.ﬁiﬁ h’lmnﬁ'ﬁ’ 1$'fue» Semme. xteu’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)

(¢c) 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.

TR« e
2 ..nﬂm&m{nih:aﬁﬂ-ﬂmm '
3 .alm.:a;.., ........... . [3]

(b) The concentration of a8 person’s uring can vary according to thair 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..1ie8. il e Lomemlacied] tod . cloaliyelless. b ptacen ...
ool \wo.. Juiat o daolin.. Jhon. Low. Gaoun). ...
E .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 HTTE, drink B

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

fdm® o500 : m= i

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 .......Br [1]

explanation .. pmduu.ulﬂiﬂ'f'mmmﬁ.dﬂjfhwﬁw
0w . alen. Peared) MWML&LIM@MIM
.._&ﬂdﬂ_mm.inﬂ...J_m--murl«,n.-maim..:hnu oAl 0 udlin,.....
To.maidivio. sonfiod. walos.. nloecly... . Eoriol).da. [ alea,
hbad.jmﬂtlnm%maMmdem&g .........

......... ; "

[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)

(¢c) 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 (a) State three substances found in the urina of a healthy person.

o Watey
2 oo lreo
T\ O PR . [3]

{b) The concentration of & person's urine can vary according to their dist.

Explain how changes in a person's diet can affect the concentration of their urine.
Chargesn q.mm c!q@.!: CI.!PLPQEEJ(" Jhe comcentad-
Tnsvelea eaton. diekRnsl. Propes
Meis wndr. % - ,_;;,.,"PB-J exd ﬂrh:w*ﬁﬂ serfedhan
Ahe. dnsesdabion hr? wene wail be leas. ﬂmL‘ﬂ-#:r.:;m_l
Serare. wiltogeannus. el fhe o Tos waiies. bl THhe.
Jeasonts. dalinking naleshe Qcehed ofitn. o ...

il be Wit o d frese il be less hmgeaieotke ste )

{€) 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‘P.i"’ : FEEER R L drink €
releasad - .
fdm®  qenp ENBcama
- H
M -
0 30 60 80 120 150
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@% Produced . The datnk
T S n,_@ml..gig:t for e stodent
:Etrr:tu::.al ....................... s wede theie vt benooce

Mo genen vashe. e wes setrios.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 illustrate 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 one 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
expactad results.
e W 0 xGndom,... et And, b QN
...... 0. JMAL . ... ;BN il

12 Cambridge O Level Biology 5090



Paper 2 Theory

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

following:

(i} the students G Eangs . AR L L,
(ii) the spinning of the disc ...... O GAaR - ... oA
(ili) the letiers on the disc ...... .,ﬂqﬁm:&c.ﬁ e s 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 whao is haterozygous for biood group A.

..... ﬁemﬂp%d e Wity ot ... The. AMelea. Th......

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 performed an experiment to lllustrate 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 sludents spin their discs, at the

same time, on 80 separate occasions.
Tabla 2.1
combination of letters on number of times aach combination of
each occasion latters Iz recorded
A and A 20
Aanda 40
aanda 20 (1]
(b) Supgpest two reasons why the results they obtained may have been dilferent from the
ressiilts.
). The &ize and thickness of bhe cardboard would
xFerE e TEL MR .
. ThE. T%ﬁ.hﬁ»ﬂé ..... H‘rﬁa*“@bﬁ-’ﬁﬂk ..... kL 2]

&:fm;&féh ! whith bhe ard boord dise
robalkes ecan be n{fﬁﬂm
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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 Olametes .
(i) the spinning of the disc .. azl.-'i!':::n.. ]t\‘!'f'll-'ﬂ- !':t,tﬂ.ﬁn"bn .
(i) the letters on the disc Ch’l"ﬂmﬂ!',ﬂﬂ"lﬂi .!GTEHEE

[3]

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

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

IPI8. pee a &qk eidled cordboard

:::UE--: iUnEe. .I_" nn i' g:d#.g 1° ap .;;H-e.r )
écw .!.LG!'EE- and -?Epeai: the egame .Arr the
‘:[MIE :}; ,H'\i ﬁ&!\ﬂf :'r-':)e, paac.ab!e bfﬁﬂd rou ‘5,

and the pther 251 u.uJJ be B, ¥
I8 TR wdll be 8O bimee, 17 [0 uu'liedd be.

20 &'mes , 1°I8 wuill be 20 bimas ot T
and I8J° . lll be 20 bifmes. ThE Spner
’'s moboled &06 kmes -

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 occaslons.

Table 2.1
combination of latters on number of times each combination of
each occasion lattars Is recorded
Aand A 20
Aanda 35
aanda 3{, 1l

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

e Kol 2ok :wa MW
e JUE ﬁ(&(—ﬁ}m’-"‘" ‘-*?ﬁ-# ...... o]
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Paper 2 Theory

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

following:
(1) the students .................. ﬂ?ﬁﬁmﬁ%ﬂrﬂ
(ii) the spinning of the disc ...... M ...Mﬁﬁ?ﬁw

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

(¢c) 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 Fg. 3.1 shows a flowsaring head of wheat, and individual lowers before and after opaning.

flowering head

before flower
opEns

aftar flower
Opans

Fig. 3.1

The anthers release most of their polien before the flower opens. The rest is released alter 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.
.. \Wind, 1]

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

e oo el ounaooads a0 Yook ¥as......
PRV n&m 2O e ‘hm@‘}:.:l_'\m.ﬁ Foe. Ladme
E\mwﬁm SO, AN...... 2smpl).. - '“?fx%“\m@nk sy

............ Mém oo o ... Nisgno...
VORAR.... mﬂﬁu.?ﬂﬁh v [3]

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

Suggest two disadvantages of this.

(c) Scientists are working lo introduce genes into wheat plants to make them resistant to attack
by insact pests (greenily) and to encourage root nodule bacteria from pea and bean plants to

live in their roots.
(i} Mame the type of experimental work in which thesa sclentists are invalved.

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

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

'\T«mr m&ﬁm‘mmm ..... nedude.... st e,

;;.L%@g_ Em} m mu,___,,:m__ma _____________

&m;nm&hi Prane... Nix..
'\am“:ﬁya_ "‘ms;.:smn&sr-_ B

.........................................................................................................
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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 Fg. 3.1 shows a flowsaring head of wheat, and individual lowers before and after opaning.

flowering head

before flower
opEns

aftar flower
Opans

Fig. 3.1

The anthers release most of their polien before the flower opens. The rest is released alter the
flower opens,
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Paper 2 Theory

(a) Name the type of poliination found in the wheat plant before the flower opens.

Eﬂ&'?ﬁw naling (1]

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

the flower opans.
mgw Dhase fj‘uxm o@D, WG Lo Rallen
b aadcis o oadbactedt ol endn ) D

NN
aviehetl? T apiemnl  EWeeas o

o, g/.-w . '
(i) Wheat poll mw&myhmwamhmﬁmdhrmyahwhmmnﬂarﬂmﬂmam
opan.

Supgest two disadvantages of this.

mg(rm wlc%a,!; 0ok Dowd .t 10l wemd

o movd ger. enred, low. ety of. o fekiijaro,

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

(i) Mama the typa of experimental work in which these sciantists are involvad.
e o [1]

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

My Backeuy sk degmaporert  Uey. uosad......
o Ve, deed | mapeued) erredeat. S
e . dod. anad.. povide.. oambiltoa. ... .

Pagewa abrt releoLa® Al

(vt veat plaaly \ee Judlson wodld ke meeded.

.Wﬂ.’ ...... vooadd e amaiibble  0n ek oA,

PTe g aadasanssas e biiiiiiiidssasantmiE s
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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
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Paper 2 Theory

Example candidate response — grade E

3 Fg. 3.1 shows a flowsaring head of wheat, and individual lowers before and after opaning.

flowering head

before flower
opEns

aftar flower
Opans

Fig. 3.1

The anthers release most of their polien before the flower opens. The rest is released alter 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.Pollindtion....... (1)
{b) (i) Using the information provided by Fig. 3.1, describe pollination in the wheat plant after
the flower opens.

']EE. ﬂﬂk{‘ ﬁb’ ﬂlnplmt .arg.. sli be.ﬂd Dwacds..
e ﬂrﬂmim ..... the.....Fomal.. par!r#ﬁz ,,,,, anofler..
plan.b.is...persealk.. somem hacw...nene. the. Plnn'.t.m.

L‘i& ollinfzon. b cocutd be..wind F@&mkm@md:
mf&ﬂm 5 i

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

Sugges! two disadvaniages of this.

0. ny ar. kﬂ-ﬁ! S0 f;\ﬂﬂmﬁ’rm...m..:hﬂﬂm&
@ Rince... MM{T nlﬁ,ﬁn:rm #kanur:a 56, ...nm'!??aﬂu,[z]

"I'Iu.
(c) Scientists are working to infroduce genes into wheat plants to make them resistant to attack ‘qﬁ

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 sciantists are involved.

Bl Ratenical 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.we. fenon ol bacteria. decompe.. fhe.. daoth, planks
and...animal. Bodl fe fortilicec. sa. rert\izer i

ged less Ao 3K «-th nets) ot nudtin. }r)-m;m
the.soil Hhanolbice .
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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) Complate Table 4.1, stating the names of the structures in Fig. 4.1(a) and indicating whether
they carry urine and'or sparms using yes or no as appropriata.

Table 4.1
structure identified name of structura carries uring carries sparms
by lattar (yes or na) [yes or noj
F wy e ay ST . o
G Wy & o o b 2 e L]
H i it s Y=
J SL oy ghil, L =] e

(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.

e e Netame C oo, Mean L ot St . YT e ..mmmkﬁ..ﬁhm..!.hm.‘!ﬁ..........

..... o -
[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
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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 Ruls duck NO No
G Urelhrva | YA Yes
H Rectiurm NGO ~o
J INO) Ve s -

[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 to carry out a form of surgical contraception, ot

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

EM rﬂf\-‘\h‘- LOMFEST dﬂ"'f I’L““'ﬁ' a, jc"-v *“-'M'-uiﬂf ......... i2]
LAAN "\53'&".““ [Total : 8]
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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 carrigs 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) Indicale 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]
{e) In older men, the prostate gland tends to increase in size. Suggest an explanation for how this
may affect urination.
e Po%ake . olomds. feads Ao, tnereme . in. S8 AND
..... [TRYALTIN 1 TS VN 3 ¥ S C 1.0 W0~ 3 SNSRI\ ¥ S
VRN S\ 7 S WAL D X ecned e
R e RO (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) Statetwo processes that would normally occur in the leaves of a plant.
i gbﬂtniﬁn-*huii

2. Xesbirakion ;.

..... [2]
(i) Suggest why it is an advantage for a cactus to have leaves with a small surlace area.

.desevte have kot climate & 4,5mall surface
orea  means . less. evapovakion o dransprata
sl al +a e ?lﬂ.ﬁ.ﬂ vougqh legves F'ﬂlﬂ'
can survive Ffov a 'l_t:hmi;ﬂ F:v]nd witkout

a.fui.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

{i} Name the part labelled M on Fig.5.2 ........ S I:ﬂﬂlﬂ.l‘ﬂ-[‘l]

(fi) Suggest why there are many of these struciuras on the stems of a cactus.
e aye move b ecavse skem ﬂlsﬂ _eaxy al'i.[',

-phospsynthesis.. jrd o T mﬁ‘ysinn of
"‘,1

...... car.bon. s?im;ﬂ __ave maccssm'j apant

..Fn:::m......x. F'fmvmlﬂﬁ oy - 40 ibwa; 'Eo[zl

diffus ion an ﬂxjcjen suteidi s K ”_ﬂ

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, flattened
slam

Fig. 5.1

- 3 't'mrr.:fnf%‘m ...................... ) [2]
(i) Suggest why it is an advantage for a cactus to have leaves wilh a small surface area.
drecspitabien..ob s areawodld be eeposed:
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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 thare are many of these structures on the stems of a cactus.

Sems dﬁ flodt Lankpin a-takﬁigs’fr-miﬂhﬂ Ao v

dﬂu*mwmamﬂwm b okeods

o waked and Sabonciodcle to Slove Y-t Wetd
BB o ot o e e s

[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) Stale two processes that would normally occur in the leaves of a plant.

1. PorkeSunISS. i

2 .. SEANSPERIOO e 2]
(i) Suggest why it ks an advantage for a.cactus to have leaves with a small surface area.

B s o0 adkokaee Sor . o cade.. fo. 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.

(I} Name the part laballed M on Fig. 5.2 ‘#‘%’Iﬁm ______________________________________________________ [1]

(ii) Suggest why there are many of these structures on the stems of a cactus.
...... JHele. . DS IR SE YOS T NN

......... pooden, ong.LoSek mns ﬂ-f?h@ﬁ

.......... 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!:rfgg!.ﬂ'lal humans I:;"EEI!‘IE ufhlla plants do not.
. Heemviand.. ane. f&:.:};:r Lhan. Mr.:fv SR Rlaas. o 087

,_-It,wm,.}uﬁh B LAY ... ..5. Skesn. oL hawe ...

.shmm .ﬂ.mj& Jiohith., ﬂhﬁ&hu. T 7T AN )70 o k'ﬁfklﬂy

fpadl.. i sselue, in, z& ::w.:.m:.r PRI 8, K‘_;Mj?w.lgr
Mn_ bhumncns;. d;.ﬁém:.m e ol ,&w‘ .:um:? }hrmfu o
m&é&hﬂmmﬂﬂm;hwxmﬁmw Q.athLe (3]
Qommet eliffiae. G emel ot Plants de ot hawe ribsey Ldmgs -
(b) Explain why the E-F-EI'HﬂEI-I'I rata of humans is relatively high and constant, while that of planis
may vary widsly.

MHumens.. TG TIDE... SARLY. ndmrﬂ:'*mamhﬁw( ..........
}mm#majm&.,.mm PlaLs. A PUDTAE .. DI AL
G Wb LAkt o N RCATTIA 2. DL, L?Waa o REATAA.....
frm}mh@mm (== &pft/mi#_ r:jmﬁmm
-7 Tﬁ?x.m.n ﬂnﬂqﬁ'?‘:mud? .. A0 s ft:.u.u.r APARLLAGES,
BLCELL. J&jm .‘r’w,m,.n&-: - amm;ucm::.ma?'
L. L. SR . ﬂfﬁa.am Ll OEDAN0SE ... LON AL T,
& fa? ;mmmayﬂud T .. ?; R
edrsst.. hplaks. .. OF... TR, COAS ,..__ﬂ.e fewnl sprcies. ?‘

Jhank.. ﬂ?qyﬁm -:ijfﬁwx 2R .. 7 2 YAt TNE. ». Hemmasia
" Tz?(wnﬂmm&. eTAGLAS.... Cavsiaimi.... #myn—m e

;ﬂa.m.r.; M.&m no.. mmemﬂf PELHOULS. .&'jr.}fl:m bt ;ml?

€ BOXVIAEA.. nrﬁl In. husmans, adin, rods...
mﬂm % ;‘ nszsﬂwmibrem .r-'::U'i

breatiin srwmr furm&.’r

hesect o r%rmm "’“-h-

PALL e Slena t'f-ﬁi'n‘mu.!:ﬂ r:urf_tl.ﬂs. d, I\L‘rl.l'.\'_ h', .
as \ese Bl gL n‘um
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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

€ (a) Explain the fact that humans breathe while plants do not.
hmmm.ammmﬂmﬂmmmmmmﬂu .....
i W---ﬂﬁh-%...ﬁmma.-m.iq..q.-.plﬂ:\h.mi&;ﬂm.-m.%ﬁ_
..... Eﬁﬁmﬂﬁ:ﬂ;ﬁeﬁh.‘wwmumﬂmwm
,.,.W,-,ﬂm"m&fm.m-.tmm.mnc.l_-..&,,.&n;ﬁt:kirm
B O N i

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

,,,,, wmﬂmmammﬁﬂwvﬁ

hma#ﬂ_mmmqﬁbtmﬁ]mmmﬁimm Pob...

,,,,, LB Lood. . Curdh... rﬂnn.t..m:t..mbﬁi.ham...lm.mm....M-L:...Enmm?

...... Mmmxhﬂmmmﬁﬁnﬁhﬁqmw
........ LGSRk, £V0n LoVED, Sempirrect ol o toncpleoeeted.. ey 0 Bl I e

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

uwh#ﬁﬁmhhﬁmhmﬂ%mm ..... 7
lardidions Vouy (o Cuample G “’ﬁlﬁ”ﬁﬁhﬂamliﬂ “‘-’-%u
Tiark apwuatle “aesat 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 not.

,,,,, Hosmiams... howe.... 4100600 ... oz gauss.... [lov.. breabing.......
MﬁM a’bﬁ% Zn kag;s ......
... o pul. % Lt ot ....ochith....in.
..,.,]aim ahs&....%a M]mf ety

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

Murmnouns.... . Howe.... Lo ... peainto,. Mgse. . ecy... tensppsahae
whil..... M ........ ﬁ%ﬂ%

'
DLl AT, Ji8GE.... .. b8 eletsed . Mhﬁmﬂi
inexeasel.... enpesaliue. . whidh . o be. llodal @4....
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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

*A no
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.

E.Wim.m...unhumlb....mmp'md...h.iaﬁ,-l-:ﬂn Jhinas.swhile........
‘aﬂILE.‘E.&...\:}:G!'E...ﬂnk...hm...th&ilﬁﬂtl..ﬂﬁ.q.ﬁ-':ﬂ!&(:...mgﬂgjg..ﬂﬂﬂ;liﬁﬂjm

Exc;!ﬁ%im..ham...ﬂh.,,cdl...mmuT.a..mﬂ_.mbm,,.gﬁhﬁum
..nmk.ﬁ]:hm...gray.nﬁ'slcs.jnsidaa.ﬂ.ifms...ﬂmk..aﬂ.gﬁ..sz{en...ﬁ.m{ﬂ;ﬁ.
Rodesa . ore.. dole o &ud o nubrieoks. Whereas vicuses canndt
d.m..?rhis,ﬂimﬁm..‘!In.m:?-.“m..#@kin...ﬁaﬂk..m..&.t.muiﬁiéd.mhmm .........
bacerlo. de. 0k ot ane. Bockerio. can. live_under veriahle. ..
Mﬁmﬁ.,mﬂ,“tegmuirmsufmain...dnrmm{:...mi.ﬂhiht
ﬂn.ikmfﬂikﬂﬂltiﬁ..mg...ﬂﬂﬁtﬁ-..Hﬂﬁi‘ﬂs_.-f.umhﬁs.,ﬂmﬂ., i&rﬂlmfnj
Enlh.md,,#mut,,xeqm&azﬁnﬂn%.mm uiﬂhnﬂ....nu.ﬂ.lmﬁ..ﬂnr-lﬁﬂfﬁ...
mﬁm\.uaarm%mf‘ﬂpp{md'mﬂn[jd' ﬂ.ﬂﬂlw}:..‘]{{mﬁamn
hﬁ..ﬂ&..ﬁﬁ!&..&i...B.M.m...nﬁﬂ..m{}hﬁ.mla.mméﬁ..ﬂlm{@ﬂﬁiﬂfﬂiﬂ'
(b) Explain how microorganisms are involved in the recycling of materials in dead organic matter,
.S.Fcnkbphfa..mmmsmhm,.ﬁg...bgd:sﬁa___.aqé--m..”ﬁm&i .....
sundisnlons. decompas. it o the.same.bione.. When.. present..o0......
_d;f.nd“mqlﬂ'tr:.in.h-.nwuhlm..Cnmif.hhna.ﬂw{.}.sl-nr.’n.mmlﬁplﬁfﬂ ::ofm:llj
..ﬁeugha...mﬁm:@mhdn._Mk.m.--mmp'm...mr;.. oles.....
im%u.,ﬁhn{u\g.mne.s,.mhinh..Hnua.,.mu...uhhxr_..ﬁa..ﬁad.inﬂ..m:d;ﬂfmﬂmﬂ
hghébﬁﬁkh L'P.Im mﬁ{a:whsfn‘;aﬁwphmﬂy']‘haﬂmah

k. easier. formolatles to. éfwn;ﬂmﬁmfmm?ﬁ%%ﬂt\w
Soil, whese ‘l‘n.ﬁa'l‘.n-n be UF’(‘E\‘»:-M sz Plnﬂ*’s Ensi'!?’

t fom Complid colecules o grotn 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,

EJ i T e ....b.m‘.s_-j.__..M\:ﬂ:ﬂ._...e.s;-...-m....u.i*mﬂ.....
33 ek Em%wkmmpﬂ Seat).

et R re. .. a3... RS 3. 35 . 2B
and: %ﬂ?&ém}.m ,,,,,, m_kﬂmh}*&iﬁ. .............. -
....... R SPLERS Al AR S VRS N0, o, Do,
bt el e Bnirys... cordotiog.. Srends.
,,,,,,, M siscisimsisiasss

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

..... Y\ xﬂfwﬂtﬂmﬁ&m%ﬂmhﬂmﬂﬂ‘}?ﬂi}ﬂd?ﬁhi%
...... R U | . S T RPIE 0o S N
t&ktﬂu{.‘nﬁ .......... ﬂﬁ:'tﬁ{:ﬁfm}u@’ﬂ) R | P
mmbj&dmnjihﬂﬂwr:;{lﬂwﬁmﬁm?
e BB S. ot _sce . Mt ovd  Nerweed dde
}tﬁﬁ'bwc.rmﬂwuLdmtéwmmﬂwnhﬁm‘
.hj Yo, Mig.m.m?mm....-ﬂs .;mjc}.rl-ﬂ ........................... (4]
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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 | qub. . IE. B2

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

Yre chvenloy  musmlx  behind (6 wil  embrock  unile e

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

111111111

o0oing... Red. Arkides | ohexd | wiine ovy..... 4P

A1 ot P e e = (8]
(b) Explain why the heart muscle is not described as an antagonistic muscie. .

The . Saxdlee musles. o ook W0k 0o padrs,

Such ook s when.... 0. ... con¥RS ... 106, ST YIRS, 5.

oo, heark . e 00y mede . tp.... 0. 08 B0
OF..museles. o..... These .. h0RSS. ... o0 beshy. . and velay

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

The one sob- of muscle - conlvacke  ond  Yeloges  on [k awn
Pameing. tne ldoed. oo 10 the bodhy . ond lanqs ... 4]
juet one confaciian - [Totalk: 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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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 wdlaildE
.J:E’.EJM f /! -@’MJ mm/ﬂf@.%ﬁ :; &»ﬁﬁ&
mﬂz mutu/;? ﬂﬂﬁc!( %E yullf A... hg.lcza'; ________
i e t€S B inulieS o Ihe.. lada ...
o o S B e, e

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

WASLIA... 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 i i i
}rﬁc:!mhﬁf ﬁx:zh FZ m m{..I .....
:T ....... ,Oa.bj lfi o ‘}'W ﬁ %@j I@HMJM...

N 7L S . S, &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 el o dve.. cicoulay. wecEme
....... MMMMLMHM

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

o WO el tedaX...Qe. e, . \.smﬂ hodinall
mue,c.le& ....... cm.ftﬁ::acb ......... ‘e binal | dha.. s

e o N N T e e e

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

Meardt ... 5; R = P - 1% § NG 0 e

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) & high-fat diat

%gamm.. ........ LT - B\M%\' Al Lomieike..
aivieded, . heonk. preheme. e Nbs.. vamdd..

Mn&rm.ﬂm&% ,,,,, LD mnw
Y. He....poraso.... Y. ook o) ) SRR

............................. e : [5]
(i) alow-protein diet

?\ﬁmm%\ﬂhﬂ@mﬁmm ....... with...metes..
ae... 3. peednre.... 0 IO § . DE. SN
PR n@%ﬁmmmm
S\ - M,Yﬁh\ﬁeﬁsﬁ“mmmm ..........
OO NPT T Y TR T

(b) Explain why women may sometimes require Iron supplements to their diet,

B 1 ihﬂhm\ﬁm{ﬁnm%?m ...... MADEIDAM ...
Eﬂﬁlﬁh&%ﬁhﬂx%‘ﬁTﬂhﬁHM‘BﬁiM

A 'i!m1 &WJ .............................................................................. [2]

[Total: 10]
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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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Example candidate response — grade C

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

SREREY. i d
’iu-«*c S0 Y A SR T
W U s m—# ...... om0 mwm%!%
i) a in diet hm‘-"
ol
{)-m _________ duie n.-.uau_’u'.'? "“-'ﬂmm- A wcﬂ-‘-{-
WeeAL eadked | \eat cells woouach we
SO s QA SBAR-p el paedl oy ddsade)
als  veoudd e \evived. opad tm;- 3]
(b) EJqJIﬁI"I‘LI‘I}' :ﬁrmyl mmaﬂnmmq.lmirﬁm Iamarrla to their diet.
Bxcegg Blem® o etk wa o seovaess dlig o son ﬂ‘j

Mm P ——
.......................... TRWW oaad. Qe Lhe TL--':-__L,, ﬂcpw%r

[Total: 10]
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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
anion 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 ; 2]
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 ;
phece in sugar solution more curved / A rolled /folded
curva closes/ AW ;
(iv)| reference to movement of water ; I5]
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Question 1 Mark scheme continued

Question Expected answer Additional guidance Marks
(b) factor — sama sourca/type of onlon factor and axplanation must ba 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 ;

axpl — same distances for water
movamant ;

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

Total | [13]
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66

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

after 30 minutes

5
(

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 onion after 30 minutes comparad

to the pieces at the start,

cafle™ 'F"":E/

The.. Dicces...of..anit0. i, the. distibia terd, bends Vibacktand

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

L

= The Luaks. Insde. dhe. cell SP.........

Sugs tower then. Ihe | SoGteC Surmidg....

Piege of
thmmﬁn,mﬂmﬂgawﬂ

AN e i,
- he oler o

2y.... A5MNRIS, A0S rmwg oL ...
and..... bends..... ack—send . oot

Paper 3 Practical

. Blutrs
CRUR 5. A e

=The  wader tnsde. fhe ceu

Sa...was.. higher then the, waler

Z

E‘Hmmmzj;..ihﬁ...ﬁm.,ﬂf.m.‘uim,
....ZI!m.-?‘..,..cmar.u&,,,,{ur‘tmnwmr.?.,,.,.,
e BE A RRC.. Bt khe.. 2.,

......... Iy bn.....nsmmﬁ......*.-M..ml.

S khe J-h:m.& # & oadnle. Shi..

. -....‘Efﬂ_._.hﬁ'}ﬂ!ﬂ...Jﬂ!ﬂ!ﬁ!.ﬁ.....-

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

(2]
[Total:13)
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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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Example candidate response — grade E

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

f Tl

Table 1.1

shapa of the piece

|2 oA 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 thase two pleces 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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(iv) Explain what has happened use the changes in the pieces of onion.

........... Ty |

(k) State 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) (i)

drawing
clear continuous lines + no shading ;

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

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

laba!
sead + remains of sepals ;

sae maasuremant given in (aj{ii)

41

(i)

ling drawn + maasurameant + 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 =

allowance for = 3 in Fig. 2.1 ;

dnswer |

drawn apple maasuremeant |
Fig.2.1 applemeasurement

4]

(B} (i)

colour recorded

balow pH 7/ acidic ;

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

€]

(i)

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 caried
out

initial + final colours neaded

4]

(e} (i)

unwrapped — (0) 20, 45, 65, 80 ;;

4 corracl — 2 marks, 1 arror — 1 mark

12]
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72

Question 2 Mark scheme continued

Question Expected answer Additional guldance 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]
reading at day & for wrapped apples ;
subtraction + answer + units ;
(iv)| respiration / stored sugars (food) used ; 2]
evaporation fwater 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 sating 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.

\ Seed

Gdrmm /

3

&epal

[4]
(ii) Draw a line on your drawing to measure the widest part of the apple.
Record your measuremant units.
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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.
Measure tha langth of this line and record below.

________ 0. trn
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/
magrifieation = _drawiog . = 63 mmw / Q{
1mﬂ.l:5£ rﬂﬂ."{a e /
+ B3 ’//
L =
3.1%

Number of times Iarger .......... BB LR ..o ssereeenes [4]
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(b) As the apples rpen changes oocur in them to make the apple less acidic and sweater o
tasle.

=  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.

L T tmmﬂ..___mmﬂaiaa.....a___.._q.':'._.___g. Mo hond. ool
...... AL\ [ERE T, S o [2]

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

.-..ll';;.'ii".'_-_...h.le.....h.z.l'I.L...tﬂ L Amal Yo Bhiee. oF. Mok :
...EL??.'LE, ..... 0 T

Jﬂ. ..... MabO So0dM...... ieses.... L B, AWRIEASE....
1l

Bacface..... E’L‘rEﬁ.-.-.iﬂi-..,-.'.‘E_kﬁﬂ-...-.-.J{‘.u.’t..,,,.ﬁh{, ....... Y am-;;:LE ...... LC T
_____ fest.... fuoe ...and....pove...\.exal.. of....

..... Aolukion
LAndn. e ARS A Dy, uﬁ.mq{ AR M08 GOIEES......
UL ST, | WO 1.5 WO V-G, [ .5 R, T SN0 R 0 YR UL
eadn....Soe.. Coloue..... Snange...... fram.... s, .

e MEOLD. . OLANGE. 5. QX ER0. . XA or. AR xR A Ml [4]
indicate The presence of vedueing fugdr o

appie . The ditferent  Cogurf Lol ndiedie b
Amoond 0f redueing tugar Yhes e  amoum of

beetiness .
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76

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

Some students compared two samples of eating apples that ware 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 measuraments are recorded in Table 2.1.

Table 2.1
storage mass of sampie 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 (=
o = o

Cambridge O Level Biology 5090
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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.
Lise the samea axas for plotting both sets of data.
Losi in mas T | . —
o Sormpte of P e e e /
oy f B J 5
BO H—H + =@ rueappid v
N [ e L -a.wlllls L_f”'
m | e
eo HH _E__ i
. Em maE nr 4N S R
o 4 i - BEES S ﬂ:\’?"t m'f'ﬁﬁ"d
1 - 1] s = \n papee
" : 7oy
] - ! T
1o 4 'q: - - | -
o ix r, J_ u - ] _.: [ 1]
e e e

o e 1.._ 5 & 3 & a “bimfdif- (5]

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

gin day , unumnapped apple — Jilq I.//
appie wedpped 10 PAPET = LR [ 2

LDE‘a in oLl = "Hq— "-\Eq,

2'—1% ‘/

(3] l
(iv) Suggest two processes by which the apples lost mass. .
..... Tt veoeled... wilh... ixon....io....Ane .. 2. | Yapsfiration. ...
....mﬁqm,,,,.hamﬂ.{.....H&....D.Eld.....iﬂmnmiﬂ ..... -
[Total: 27
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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,

bom
S v
\ (v =
Ol Oy ¥
\J X

[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

(liiy 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. _y/ I
Mognifiseon = Sige df tmg . 52 . A« X
size ooyt @ ?;'/
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 swester 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.toleo... chatgs... 0. braan, (g4, 4)
Explain what the colour indicates. . 2~
I ndiates e e o fﬂ%ﬁﬂuw ..... S

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

Mo soloton Xof.. the...apple. and_pot. 16, into...ce. A0E Moo

0ter o c-.hmaz.......fné__-__._ﬂﬂf?_-____-......?.[.E.....t'rm....ﬁqmmn....me,.___._._. >
AWt Cedoeing - sugan. hen . the. ... coleom

ML thange . from, ..____s:hn.n.-!:!%......%rgm..,...ggwﬂ_ orange. ...
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Paper 3 Practical

82

{c) Eating apples are lraditionally 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
e/ ey wrapped in paper unwrapped

0 505 500

2 495 480

] 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
0 0 0
2 10 7o
. s Ys
7 45 [
10 ol EU'

Cambridge O Level Biology 5090

\‘\

(2



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.

\C T I T
SIS R S R R e
{Sianaunl IRARNERERERE" By !
HHEHEEEEH R RENEER AR RERRAE,
i i i
1 HHHHHHA o H -
HHH H A IEEE
: FrE A
6 T T
i HHHATEE i
5 EEE AR ARmEE T » =
a 1; R e 1 HHHT
FHH P HHHH r
I
' .1'.-. 1 . - o & |4
3 BT EmuN AR RN AN RaS AmE R A
55 7cs edesassnsatalaEE I i e >
A R T g
B H
n'-‘ : EENESEEEESERAN N :
o % B U o o o I5]

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

Thye @ of whear UNWNRRA = dop J1, i 3
Dagh & o wrepped b By

Differene logs 'n mas = T2- Uy :1145

[3]
(iv) Suggest two processes by which the apples lost mass, ,’

2By the. . enmgme Spresent... nsude. . the. . otk

'&ﬁa@#&iﬁ@gﬂﬁﬁmﬁﬁﬁmﬁfﬁ#ﬂm 2]
e [Total: 27]
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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.

[4]

{iiy Draw a line on your drawing to measure the widest part of the apple. l
Record your measurement units.

e5em L "
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Paper 3 Practical

Fig. 2.1 shows a wild apple that is not suitable for eating.
.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 times larger the eating apple you have drawn is compared with
the wild apple shown in Fig. 2.1, /

Show your working.
1S Ly 16

6. Sum

g
x,

= |.b

Number ol Tmns DRI . e i s 7 b s ik s iun N
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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 saction 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.

NP |||
Describe how you could test a sample of apple to show whether sweeatness |5 due o

raducing sugar.
sotle... 'l S 08,04 0. |

(i)

“tohedbe  Sueehess s due do  reduigg

4]
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Paper 3 Practical

(¢) Eating apples are traditionally stored in cool, dark conditions to presarve 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 sach 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 —

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
S wrapped in paper unwrapped
0 0 0
' 2 10 20
5 N a0 _';5 S
7 45 65
10 50 E£J
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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

(\ " - . T E T .
R --1—' HEEREE - .1; = H B : Ifﬁwqp{)@
-
Hi sl X
o [H T o 4
i x v
w T (//
soft oA L Sppd
40 sty caittar: '
w*©e - —+
2w : :
10 ; o i -
A e
¢ 1 -3 4 > & 37 £ 970 Eﬂy 5]
{iii} Using your graph, calculate the differance in loss in between unwrapped and
wrapped apples after 8 days of slorage.

@{&unmﬁﬁté Y6 Ll'ﬁ'i_'lrﬂ'
Z\é_ﬂ_-e LA e O
= 3%
205 e didertace in
moss loss beleesn Lo rappel
and weopped apls afler 6 oy ©F slargye.

[3]

(iv) Suggest two processes by which the apples lost mass. O
Ahe hoo proesses  which  causes  agples do (o) pross lios
J‘"":r - [2]

ue ' d :
v o N st Fopur . d RS o 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 Additional 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 TAW ;
chloraphyll/ green contents leak out/ AW | A chlorophyll difuses out
(into water)/ chloroplast damaged ; idea of chlorophyll leaving cells
requinad
(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 labelled ‘cabbage’,
‘water' or a key given

correct answer + units ;;

A answers written on graph. e.g. 2

2.8 mins if not in (b)(ii)

Ae.g. 3.5minor Amin 30 sec
eward one mark for comect working
or method indicatad on graph
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Paper 6 Alternative to Practical

Question 1 Mark scheme continued

Question

Expocted answer

Additional guidance

fiii}

cabbage

vitamin C decreasas ;

rapidly then more slowly /AW ;
waler

witamin C increases to 4 minutes/
26.0myg 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 leal pieces/surfaca araa of
cabbage ;

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

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

same volume/size of sample taken for
testing ;

same miethod for testing for vitamin C
used |

A same temperature for water and
ol

lg amount or quantity unlass
gualified

A volume of liquids

{d)

take more vitamin C measuraments
betweean 4 to 8 minules/ decraase time
intarvals for taking samples /samples at
regular intervalks ;

usa largar samgpla of  more cabbage ;
rapeat experimant + 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 grean plant cell bafore cooking, as sesen undar & MiCroscopa.

cdl mf_mh rant

ehl urnp“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 water was graan.

(if) Wmmmmmmmmwwmmmmmmm
become grean.

Aht 1o -}‘HL h!.:a"r hﬁ L;;:u'l.J.rL.j. THH! "”1'111 E'.T.“"--ei
the f’—"t'wrt?"n.qLL...pﬁﬁﬁ,-‘nE.hi n I.k'lnﬂ?lq-a'l.'_.f'q ALffuse

{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 water and left to continue
bailing for 10 minutes.

Samples of cabbage leaves and of the waler they were boiled in were taken at intervails,
coolad, and tha vitamin C content was measured.
Thare is no vitamin C in clean water.

These measuremeants are shown in Table 1.1.

Table 1.1
boiling time / min viamml:.flrrgpimng
cabbage _watar
00 | 500 | 0.0
1D | a0 17.0
2.0 | 27.0 ' 230
40 ! 24.0 | 26.0
8.0 20.0 | 220
10.0 17.0 |r 200
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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

W =]
¢ | :

T 1 |
r | | |
P ! ] i

& 1 — Pl |

< o
..315 -T ll I
] h_i""‘“--..

£ cabage Y
= ; i
o :
8 ettt

o

9-11?‘4?-&7‘&:;1'-..-
= . 18]

Sl | i ||

i
-
{
i
|
H

(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 al which the vitamin C content in cabbage had fallen 1o
hail.

Show your working.

pt 285mydrany 3 stvai gkl

"l'lrﬂl. o i"’-ﬂ'.j wheve .
it iaressacty the graph

ANSWEr .... 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... ¥ikami C._sarkurt oF sabbage. drpped. draskicalilin
the Firgr mindeiThen the . decease.. o udamin. C. rame. slower. AS
Hims, pased. (-l amind: Fosr,all ibamin 0 S) wad in. the cablage

in water ;Figice. was. o tBm0. G 2k stk Bt in e £l minuts..

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

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

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

Lty The . mass..of.. FR cabhage. used. sheudd be the ..
Tanelleegd . 0. The ik e Xpeaiment: 20 candliy, 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)...
Toicdlyathe....cabbage.. leauss. should.. be. of. same.. 3pedes......

UslumeZomme of »il. Moed should be. equal dn The udume
nf:.m.a.t:.t:..mﬁﬂ..mcaam*ﬂan.ﬂhﬂm..mm5&: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 microscopa.

cal| —
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. After 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 padiely pemacable. mewbrmne, et bk e, of ke,

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

i e Lol e T ey AT IR I WA (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 continue
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 nd vitamin C in claan walar,

Thesa measuramants are shown in Tabla 1.1.

Tabile 1.1
cabbage : wiater
0.0 50.0 } 0.0
1.0 330 | 170
20 27.0 ' 23.0
4.0 24.0 | 26.0
B.0 20.0 | 22.0
100 17.0 [ w0
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Paper 6 Alternative to Practical

98

() Construct a graph of the data in Table 1.1.

ha same axas for both sets of data.

B! e Luda
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() Afer boiling for 10 minutes only about one third of the vitamin C remained in the cabbage

leaves.

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

%mrwﬂﬁn-
Hetf of Hhe sitmwn C codnt - -“EItjptr-'rnU
Frawn gragh, 95 wa por 1996 3¢ o} 3 wimdles
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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. M. . oo} o he. cobbagec. decrmses. oo T e

mEErErrrTEY

.. h;m:@_:hn e o R

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

(e) Toextend 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.

Dmﬂbahurﬁamammmmbammm&m make a fair comparison,

Tt :‘*@f*& s 0.l one 5. i o, el The oot vl .
ol ond hype. Fodbeer il v "

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr

(d) Suggestiwo ways of improving the method used.in these investligations.
Mse e '!::IT* ﬁ%&m P PR, o 8 upthe. #ﬁhﬂ
gghach, m%@m%mﬁ oot .t st e, £ o

.....................................................................................
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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 is oftan cooked before it is eaten.
Fig. 1.1 shows a fresh living green plant cell before cooking, as seen under & MICIGSCOPE.

el M“mhwﬂ

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

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

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

R toncentradion. o, water.poust boses. besn Sa...........
g, Lawsio ..m..ﬂ.mﬂ.ﬂ.‘.ﬂ#ﬂ:.Ef-ﬂ.i..'...-:..{':!-..'.ﬂﬁ‘.'-'....i.f[.{g.--ii{.!fg.r.&élf....

fo ke wink .&ﬂ#xﬁi’iﬂfﬂ:ﬂ&&ﬁ{m?w
Anafher teodon. can bethe mperaduce af the.......

batling wader. sushibaiee been about cpmemmunds,
{aiang Ahe Mhﬁrw&ﬁ?!uﬁf&m*wgﬂyﬁﬂﬂﬂfm’ﬁ”mﬂm

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

100g of fresh cabbage leaves were cut up, placed info 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 vitarmin © in clean waler.

These measurements are shown in Table 1.1.

Table 1.1
boling me / min 'u'itaml:l_1 c/ rrng_pﬂr 100g

Ly axiC) cabbage,” < 'ﬂtﬂ(.ﬁﬂﬁﬁj
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 sais of data.

-Iﬁ - W - -...n.-lp
|
: i
I
IE- |
I._f —— e ———
= = |
|
1
. 1
|} | = r
; B = : T~
|.,____..--_ i : il R~ __:___ﬁ
o loy 2 i Yo

(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.

Cince, the dotal vitorminfmg per loog is So, the belf
1S )5, and W Jouchad, Hhe gragh ad & puauly, So e
ArSwer 5 3 raaneded
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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 1086 ANCORASED e

..... The. ..M.!:l-g,m_-n.._(l,f Content.of Hhe madit........
...,._uﬂ.-;erm:.ﬁ_im.t...a‘.hfn..i::mf;...mmm.ﬂ..H ................................

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

{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 ma‘ p.ﬁr |2::=§ f: *Lq;dd heh !‘iﬁp.{' -dqlﬁd.ﬂﬁ'.t HLfa!H’n L.

o FEEEEEE S A S PR PT ]

T aeovcabinh ol Sl e el R
The. nueabac o ¢obbage kqm Shagld h-.{-..&.z .......

Camye. . .

4]

(d) Suggest two ways of improving the method used in these investigations.
...iﬂ}{é{%ugdiiﬂmﬁ can.be. Levap.onied. &3 ie.,:ap:ﬁ;_ ____________
deoapemdug corstand. Use an.exiva, ;;.mgtmm ........

o angthing, Cuntable for Coch touitdtiprond for
Cﬂmﬁeﬂi -

[Total: 21]
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Paper 6 Alternative to Practical

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

Paper 6 Alternative to Practical

Question Expacted answer Additional guidance Mark
2 (&) (i} | only rese hip in 'box’ drawn + good size | | at least TODmm at widasl 5
body of fruit drewn with clear continuous | R any leaves etc. drawn /two fruits
outlineg + line delimiting body of fruit and | drawn
sapals + no shading anywheare |
top of frult flattened + body of fruit wider
than high ;
al laast 4 sepals raalistically shapad, all
longer than the depth of the fruit |
a sapal corractly labelked |
{ii} | X — X measurament + units ; AdT —45 mm 5
A measuraments in cm
drawing maasuramant + units | folerance = 1 mm
formula |
allowanca for x2 in Fig. 2.1 ;
magnification ; R if any units given
(iil) | contains seed(s)/ AW, 1
(b} thin f agrodynamic/ flat/ disc-shape | 2
large aurface area (to volume ratio) ; A large lamina /winged
(e} (i) | to avoid competition { overcrowding A idea of competition e.g. if not
dispersad new plant will tap
nufrients in same soil as parent
to colonise new araas/ ncraasa range ; 2
(i} | seeds evenly spread over surface in one | R different numbers with no 4
+ close togethar in the other dish ; referance to spacing
same number of seeds in each dish ;
laft for same me | lg ferw / several days
samea volume/mass of watear (at start) . lg amount or quantity uniess
qualified
same (enviranmental) condRions given to | e.g. pH, temperature, light, oxygen
both
both dishes covered to pravent loss of
water/kapt watered ;
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.

g

[5]
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Paper 6 Alternative to Practical

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

R e e e L L]

lllllllllllllllllllllllllll

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

Show your working.

Eﬁ.ﬂl :-?,--1?‘

5¢ ﬁ
_—
ragrifitafon
pidt

magnification x ... e T I5]

(i)} Describe how you could practically demonstrate that a rosé hip is a fruit.

b it i ﬂgﬁﬁﬁwmﬂhﬂcﬁpfﬁkﬁwﬂm#ﬁﬁ

imiﬁﬁ’@mfmmﬂﬁ”ﬁm& . seede. progy L...1N)
E do M—dnﬁma;;a?hﬁq&m reaelup ﬁm,ﬂ{ﬁq{-—scpﬂiﬁ
Fig. 2.2 shows frults from another plant. s tupoout, Bets By ﬂhw
fas inkaral shochires

Cseed | hunicle ebc)

side-view
L [
tem
Fig. 2.2
(b) List the physical adaptations that can be ssen in Fig. 2.2 that help dispersal of this frut.
1 ... i libs exbedione ff Beseed . tenne. %o sufoce, Orsn. crd bygency
2..bady [ ol 5o o legly b wuicd b wind entsbo.....
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Paper 6 Alternative to Practical

{c) (i) Explain why it is important that fruits are dispersed away from the plant that produced
tham.

Tnals, ehonld be dipuncd fov- tvay fran Tou postnd flost B.....
vedien.  oveie aranelicy. aod b tospebibion. for. rasuen.. feiy...

dapacd, fou coray. bider Be plonk glosint. nas sacsa...onl ...

 poribly g reditont awd bill sdbphed
(i) ‘You are provided with a packet of seeds, two Petri dishes, two filler papars and walter.

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

oot p i olickes §Padd e pripoved ao frilaus: B T dithes Bnsld,

lllllllllllllllll

ok Gocld be pdled fill B Al popts. i dovep (K porible..4........

Mo o sede. oo, B semcd i, aed bl BB Troaghack ...

e, dihen (hasd ke, placed. ok diceek sundipnl. .. condoad 1
& v i bpichove . e Stodiie Seeds ghadd be doseved T

%Mh- é Eipeps

€ seedlirgs ‘u-lttd.-“fﬁ
o puiod of 46 doap from The ime Tty Fof B pesiinals . Bitfeton
o gyonlh o B sudlip v dich Aavd B shodd b cosued o
vecoded - Vet prebably Ve sadliy = B wal grow talln B B
guedlipgs v 4).
Piso, T dithsc Badd hove bocon esilised ot Ue bgginip of Bu eqpesinng
( b preont gred. f bactesce: / ¥
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Paper 6 Alternative to Practical

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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Paper 6 Alternative to Practical

110

Example candidate response — grade C

2 Fig. 2.1 shows two rosa hips, Truil of tha 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

e - \&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
balow,

Measure the widestpart of the rose hip on your drawing and record-itbelow.
..... :5.:1'1231!%1“-.-.
Calculate the magnification of your drawing compared to the actual size of the rose hip.

Shaw your working.
EE-E = 1*"4’? uﬂr“hl e
MEGNITCAtoN X ........at:). . Hiwmta.... |
(iii) Describe how you could practically demonstrate that a roseship is a frult.
TD.. dsangiontiale... Aese. 4ip to...a. SUULE. Bao .. piEno. como.......
"Mﬁmgﬂ%mﬂﬂmmmm ............ (1]

Fig. 2.2 shows frults from-another plant.

aida viaw

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 .. pOTBn. f. Tisoon. 0. ok, ipAied.. H0.. i .......

AalLB o Aok s ol BA vad duadiphls il Bovva. Th. b

M@; hﬂ.'ﬁﬁhmm ................................................ 2]
(I} You are provided with a packet of seeds, two Petrd dishes, two filter papers and water.

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

il b added oo Tha. ottt OhRL:. AfeA. S00. . oyy......
Sag. deeda.sild. B fllleaed S tho., dish.. snith. 2000%.....
e o be.. gt ohile tho i voould. .

oa.. Il grosn. Ok ooaMat. BE. LML QIR e [4]
[Total: 18]
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Paper 6 Alternative to Practical

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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Example candidate response — grade E

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

Fig. 2.1

() (i) Make a large drawing of the rose hip shown in the box in Fig. 2.1. Labal a sapal on your
drawing.

[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

e

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.
e
L ,,...-H
“t &
MAGNITICAHON X aveesi e emermrainssas v -[5]
(iii) ‘Describe how you could practically demonstrate that a rose hip is a fruit.
P T T W ' o s = U o S < — 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 YNk 7~ R T T w W €= V- . S
2 AR -?b.»s@w&aul ...........
(2]
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(c) () Explain why it is important that fruits are dispersed away from the plant that produced
them.

.mhmgmﬁ%nﬂ ..... = P mmwmmm

..g;,.m.u..-a:f.,.,..:mﬂ..ﬁ..ﬂﬁ.n.iﬁ.,.mmi..mm il

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

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

T\ S < O o U0 SR | =S T T o s S ST = <
D, YU Y WHUUIIPN, NPT, U= IO 0 PPN Pt ORI | =21 s m
rewe... Ben ure . codl ele ASSsone .
o BTN ... S G S G
s, Kb .. SV porper,, S 1B vem,
Ak sl g ein A Ry vor e A (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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