782 CAMBRIDGE

%’fiﬁ International Examinations

Cambridge
O Level

Cambridge Secondary 2




For Live Classes, Recorded Lectures, Notes & Past Papers visit:
https://megalecture.com/

Cambridge International Examinations retains the copyright on all its publications. Registered Centres are
permitted to copy material from this booklet for their own internal use. However, we cannot give permission
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a

Centre.

© Cambridge International Examinations February 2015

youtube.com/Megalecture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:

https://megalecture.com/

Contents

IMEFOAUCTION ... 2
ASSESSMENT AL @ GIANCE ... i e 3
PaAPET 2 TR EOTY o 4
Paper 3 PractiCal .. ... 64
Paper 6 Alternative t0 PractiCal ...........ccoooiiiiiii 91

youtube.com/Megal.ecture
+92 336 7801123



 For Live Classes, Recorded Lectures, Notes & Past Papers visit:
nedueton https://megalecture.com/

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

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 wwwv.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; named
Ig ref. heat loss in 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
Total [12]
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Example candidate response — grade A
1 (a) State three substances found in the urine of a healthy parson.
1 Um ........

2. ok
a0 o Mierln, @

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

Explain how changes in a person's diet.can affect the concentration of their uripa.
B pennem.. SNBSS, ... ?m‘nmus‘ﬁm
n&.,.Jschme.mmmmm% ...... AICRL W s e

@ﬂm:mnmmmﬁ ) SRS Aok uik m}n&m
COnEso RGN AR ,Mi\ﬂﬁ\mm%
IV TN T CYRVNE, | CUSHE CENT N N
h%‘?tmm_&_wm&%mm .......... [4]

{¢) Aninvestigation was carried out into the effect of diet on the rate of production of urine, Three
students aach 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.
1.500
Lbx drink A
cumulative  1.000 = drink B
volume of n I
urina ! NP nEREEEE) bk drink C
rdm;ﬂ =8 il"’ EEasd
/dm 0.500 e
7ial
0 30 B0 80 120 150
time /minutes

Fig. 1.1
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Suggest which of the three drinks it would be better to avoid on a very hot day.

Give an explanation for your answer.

AN dendh 59 ewe e ‘m.umh ..... 4GS wa&eﬁ
o) g“\raeé}k ........ L. LOMBE. e Aol ..
a2 St N AagsAaN
v‘ﬂ"‘l}.ﬁ:- ﬁmsi‘-'\. mwmia ....... almnesy. e, . iﬂamm

[Total : 12)

Examiner comment — grade A

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

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

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

Total mark awarded = 10 out of 12

6 Cambridge O Level Biology 5O9OyOUtUbe'Com/MegaLeCture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visiF:[: -
https://megalecture.com/ aper 2 theory

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

1 !-J-lﬂi-.la?... .......................................
2 ..nﬂm&m{ﬂihx}@aumm ;
3 .am—:.-:a;.,, ................... . [3]

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

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

kthﬂndhhuﬁﬂghhhﬁmmmhaﬂmﬁ%mm ...... =
utdot... nith. be.. olilatls...ood.. paki. sl ssa... . he..dadale. Luag.cas
Fita..15e8. il e Lomemlacied] eod . cloaliyeltess b pacen ...
ﬂﬂahmﬂulé:lm dm’ﬂ;%imﬂmmﬂ?% .............
jmmamawmmhﬁmm}hﬁ@b ...........
12000 0082t paeOLAA LD, el | cliinle o2, (2001, i

(e} An investigation was carried out into the effect ot diet on the rale 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 studant over the next two and a half

hours,
1.500
- bk drink A
T
cumulative  1.000 . 1 = drink B
l.II'{I'Iﬂi:Il Ju; [ _..-.-@ drink C
lﬂmﬂ “4 | I‘b"'
fdm® o500 B
AT
L] 30 &0 80 120 150
tima/ minutes

Fig. 1.1
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Suggest which of the three drinks it would be-bétter to avoid on a very hot day.
Give an explanation for your answer.

e S . 5 NS [1]

enplenation .alL... chh.!l:n. alal.. ﬂf'uasﬂ'-ﬂ Lahdl ;:i e, Jand.:}w
10w uaolen. pereed) dm”ln{ﬂu-ﬂap i .m:m.t fancia: Jba..
Body shauld. AL Lo vtk a0lek. -H*.rm'.i. Mmﬂ. S udin.....
To._maidoin_ temfiod). ok inb A Coninlt) aa., Ituam
hlma.j sl mm% mmw Mmmm TS

......... - . . [4]

[Total : 12]

Examiner comment — grade C

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

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

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

Total mark awarded = 6 out of 12
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Example candidate response — grade E
1 (&) State three substances found in the urina of a healthy person.

o Wayey
2 ilreg,
3 G'I..\LMEL ....................... . [a]

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

Explain how changes in a person's diet can affect the concentrafion of their urine,

Chargesn amﬂ diqkmpeﬁiﬁi The. concentalio

Pasuele e enlon diel Rt Prapes.
Heds ok %ﬂ @F%‘tfa#-’f ﬂmuw*@-ﬁ‘ werre T,

%}'«E mnmm-'trmhaﬁ 4% tharine w-rﬂ be, kdl.-i"ﬂm.al dlrereail,

3
'*"-*-“51:“ [y Mﬁmbﬂmw‘kmwﬂﬂheﬂm

(€) 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
volume of e I
Ll : "ﬁ: EERRREE— drink ©
releasad = 1 1
fam?® g eng :
- .
T HF
0 30 G0 =il 120 150
time S minutes
Fig. 1.1
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Suggest which of the three drinks it would be better to avoid an a very hot day.

Give an explanation for your answer.

I L S 1]
explanation ..... Iﬁ &hﬂwiﬂ 13&.-1 amoidod he M*EL{ LS.

:EE m-ai..hwe- lm@w;*& "fhfu? w;’t'!.tmm

Iﬁ.ﬂ’ﬂi\ﬂﬂbﬂih JBee wse ;w-v&'n?m#s::f'wg
Jhe  dssnk Qs\iavdol ke MHQ_C{ I |

[Total : 12

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

2 (a)

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

[1]

(b)

expected are theoretical or statistical/spinning is
random or due to chance;

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

error in counting

[2]

Ig wind/force of spin
A ‘it’ is random

(c)

()
(i)
(iii)

parents (cells)/genotypes/gonads or  both
named;

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]
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Example candidate response — grade A

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

Fig. 2.1

(a) Complete Table 2.1, fo show the expected results i the two students spin their discs, at the
same lime, on 80 saparata occasions.

Tabla 2.1
combination of letters on number of fimas aach combination of
aach occasion letters is recorded
A and A 20
Aand.a 40
a ahd a 20 tl
(b) Suggest two reasons why the resulls they obtained may have been different from the
axpactad results.
...... Pecause, . .. b0 0mdom, ... precess... amd, Combun Qlion..
...... Of.. M ... ;ABE.. i)
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(¢} Suggest the leature or slage in the process of inhertance represented by each of the

following:

(i} the students 5'! EangL . . e ATI L
(ii) the spinning of the disc ... FABLGER ... e T
(i) the letters on the disc ......... AAMENEA....

(d) Describe how the studenis could modify their spinnars and use them to llustrate the possible
inheritance of bicod groups by children of a father who has codominant binod group alisles
and a mother who is hateraozygous for blood group A,

Pl O T0L J0ftins. Slnd...

-7 wMJ!ﬁt ']?‘rv Py fatuns..... e Ol ........
o o m——ln- 'ﬂz‘&.%mﬂuﬁﬁ }ﬁv ...... ot oty

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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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.

AN AN
NS

Fig. 2.1

{a) Complete Table 2.1, to show the expected results i the two sludents spin their discs, al the
same time, on 80 separate occasions.

Tabla 2.1
combination of letters on number of fimes aach combination of
each occasion letters I= recorded

Aand A 20

Aand 4D

aanda 20 (1]

{b) Suggest two reasons why the results they obtained may have been different from the
resuits.

?he E.tmz, m:' Hucf(m!-:& Wi the oordboard would

h’f-. H‘rﬁ. é’ﬂ'ﬂ'b"\-riuﬂk' ond %E: [2]

ma—c.c&fm ! whith the 'ard board olisC
robates ecan be n{fﬁﬂm
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(c) Suggest the feature or stage in the process of inheritance represented by each -of the
following:

(i) the students .\ &ﬂmm lllllll
(i) the spinning of the disc ____Fu;ﬂjn_ .’]te"'!-'l'f- !'-t,m.&'bn .

(i theftters on e aise . PYOMOSOMES !G—reﬁm

3]

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

;ﬂgv the molher uméerq%wn the allels

Ml”lﬂmdﬂor Erme%e,atm

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

::lnd the other 254 wuidd-be B,

17 1R wdll be Y0 Lmee 17 [0 wiliedd be
R0 bf'mes , IR I8yl be 20 imes

and: I8]° y, 2l (be 20 bimes. The piner
’s mobebeo &0 Lmes

we [5]
[Total: 11]

Examiner commeént,— 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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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

nearast the surface.

|
X VAN
A/

Fig. 2.1

(a) Complete Table 2.1, to show the expected results if the two studenis spin their discs, at the
same time, on B0 separate occasions.

Table 2.1
combination of lettars on number of times each combination of
each occasion lattars = recorded
Aand A 20
Aanda 35
aanda 3 o [1]

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

. AMM Toli Y MW
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(¢} Suggest the feature or stage in the process of Inheritance represented by each of the

following:
H I

(ii) the spinning of the disc ... M . .
p—-f I@wﬁy B =

(iii) the letters on the disc @

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

() the studsnts ... G215

Examiner comment — grade 'k

(a) The requirement for the total to add up to 80 was appreciated, but the 1:2:1 genotypic ratio was not.
(0/1)

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

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

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

Total mark awarded = 3 out of 11
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Expected answer Mark Guidance
3 (a) self (—pollination); [1]
(b) (i) | (carried by) wind; [3] Ig ref. to animals
pollen to stigma;
of another (wheat) plant/flower;
correct ref. to cross-pollination (now being
possible)
(ii) | wind can'’t carry/can’t be carried far/reduced [2] R if ref. to seed/fruit
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
(c) (i) | genetic engineering / genetic modification [1] Ig gene
transfer/biotechnology
(ii) | (bacteria) fix/convert/change/turn; [5]
atmospheric/soil nitrogen;
(to) ammonium; R ammonia
(to) nitrates;
(to make) amino acids/proteins;
(nitrates) absorbed/(amino acids or proteins)
used by plants
Total [12]
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Example candidate response — grade A

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

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

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

yOUtUbe'Com/MegaLeCtureCambridge O Level Biology 5090 19
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{a) Name the type of pollination found in the wheat plant before the flower opens.

Aa \ind. (1)

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

MMWmMﬁanMM .........

?m\lww 20 e ooicnaza. Nouy Fae. vadine).
The. plen. o zeim. . a0.... R rm‘&?ﬁu\x@cﬁinm
3. MAW .o e.... Nixma,..

mlbmﬁh ....... MMM@@. NORAR.... mﬂﬁu.% (3]

(i) Wheat pollen is relatively heavy and is released for only a few hours after the flowers
open.
Suggest two disadvantages of this.

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

live in their roots.
() Name the type of experimental work In which these sclentists are invalved.

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

Moo oadenion . n. he.. smar . nsdude. .y e,

'm.‘t:ts::gm_%m: ....... Lﬁﬁmﬁm,mw =
RS, SEATNSTUINN ... W0 ORI N Fum.

R Vg R g g R

: mﬁl"*\l@p«‘m;ﬁu\rﬁLﬂm >0 e Roms...

A ﬂmuﬂ ............................................................................................................
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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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Example candidate response — grade C

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

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

The anthers release most of their pollen before the flower opens. The rest is released after the
flower opens.
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(a) Name the type of poliination found in the wheat plant before the flower opens.

....... Eﬂ&'...._?nk.!,i.m b [

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

the flower opens.

afrev. Que. (ooer.. cpenn. wind. towd goliea.......
ob..adiste cowr aMechedt  CuM e Dae
A A w0 (S moaline. SR velcants

sy Q. A ot D gl

anatheth® T et EWaanes Ao

o, ]?.-w . '
{ii) Wheat polle lam%yhmuyarﬂhmhm&dhru‘dyahuhnumﬂtarﬂmﬂmam
opan.

Supgest two disadvantages of this.
ms&(‘mﬁm%ﬂﬁ Dowd o tee il vemd

e Ao, ol ok g feikidjaron
(e) Scientists are working to introduce genas info wheal plants to make them resistant to attack

by insect pests (greenily) and to encourage root nodule bacteria from pea and bean plants 1o

live in their roots.

(i) Mama the typa of experimantal work in which these sciantists are involvad.
-oackifiiad adcim.......... [1]

(i) Suggest how the growth of reot nodule bacteria on the roots of wheat plants could reduce

hap.Dra_wo

b L waddd . be  onaitbldle 0 athphatien
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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)

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

Total mark awarded =5 out of 12

24 Cambridge O Level Bology s0ocyOUtube.com/Megal ecture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visiF’)c: -
https://megalecture.com/ aper 2 theory

Example candidate response — grade E

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

flowering head

before fhower
opEns

indnvidual flowears

after flower
opans

Fig. 3.1

The anthers release most of their pollen before the flower opens. The rest is released after the
flower opens.
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(a) MName the type of pollination found in the wheat plant before the flower cpens.

Self.Pollinglian......... (1]
(b) (i) Using the information provided by Fig. 3.1, describe pallination in the wheat plant after
the flower opens.

The..anler. cb’ Hunplmﬁ arg.slightly bend Muwacds..
e ﬂfﬂum!m ..... th.....Fomal.. parlr#ﬁ:. ,,,,, anofler..
plan.t.is..persealk.. somew hacw...nene. The. Plnnt .....

A{d ﬂﬂlfcltﬁlﬂ =t tnanld be.. u-lﬂg.ﬁfhﬁﬁﬁl’nﬁi
lhf&ﬁm 5

(i) WI'I-HHI polien is relatively heavy and is releazed for dnly a fow hours after the flowers
open.

Sugges! two disadvantages of this.

0. nyﬂft. L&M =6 Mﬂﬂﬂmﬁimumﬂfhﬁﬂ;@r
@ Rinee... ﬂ)!:jm nly.@:r:; ‘lmhnur:a 56, _nmt?aﬂum

"l'l u.
(c) Scientists are working to infroduce genes into wheat plants to make them resistant to attack qﬁ'“

by insect pests (greenfly) and to encourage roal 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 Rualanical 2 0 )

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

As. e et ol bacteria. decomper.. bhe.. duoth. lank;
and...atimal. Bocdl fe fortilicec sa. rertizer i

wged less Moo ib «-th nets) o nudtiont. }r)“mm
the.soil Hhanolbice .

|||||||||||||||||||||||||||||||||||||||||

26 Cambridge O Level Biology 509OyOUtUbe'Com/MegaLeCture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visiPt: P
https://megalecture.com/ aper 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)
(ii) 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
4 (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
lg 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]

youtube.com/Megal.ecture
+92 336 7801123




For Live Classes, Recorded Lectures, Notes & Past Papers visiF’)t: -
https://megalecture.com/ aper 2 Theory

Example candidate response — grade A

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

Fig 4.1(a) Fig.4.1(b)

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

Table 4.1
structure identified | nama of structure carries uring carries sparms
by lattar (yes or na) [yes or noj
F wy el 2 AL o N
G Wy &N o s 2 e L]
H Charad sty s =
J Sl v ghis e e e

(4]

(b) Indicate by drawing a lina across each of tha ralevant 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.

2]

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

A Ll Wetae Cmpega Wea  cxeGbiar %mm?rﬂhﬁkmfnﬂﬂg.

........ i)
[Total ; 8]
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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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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(a) 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 appropriale.

Table 4.1
structure identified | name of structure carries urine CAFFIBS SPArMS
by lattar {yes or no) (yas or na)
F Rl A No No
G Urelihva Yah Yes
H Reé cturm o) _No
J NI-‘C.' 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, o

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

Ishder vt ha ovecleds oo dnd g ke

hecomse osiels glonmd qroduc s maok sewsn,

LA, Ve (o [Total : 8]
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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)

(¢) 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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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)

Fig 4.1(a)

(a) Complete 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 appropriate.

Table 4.1
structure identified nama of structura carrias urine CAITIes Sparnms
by letter (yes or no) (yes or no)
F Lretey Yes ™NO
G Pents Yes Yes
H
J LVYeaihev No Yes

whara a cut may be made in order to carry out a form of surgical contraception.

[4]

(b) Indicate by drawing a line across each of the relevant parts in both Fig 4.1(a) and 4.1(b),

[2]

{e) In older men, the prostate gland tends to increase in size. Suggest an explanation for how this

[Total : 8]
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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 [2]
carbohydrate / synthesis of protein;

transpiration / water
loss / evaporation;

respiration;
translocation;
osmosis / diffusion;

gas exchange

(ii) | lack of (available) water; [2]

transpiration / evaporation / water
loss + reduced

(b) (i) | stoma(ta)/ guard cell(s) 1

(ii) | none /fewer on leaves; [2]

passage of O,/ CO,/ water i.e. notjusta

vapour / gas exchange; CO,/ O,/ water vapour
ref.

for

respiration / photosynthesis / transpir
ation

Total [7]
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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 occurin the laaves of a plant.
?‘r-.crt:nﬁqn-’rhe,sii
s Yes b]fﬂ'ﬁ'l-ﬂ-n“jm 2]

(i) Suggest why it is an advantage for a cactus to have leaves with a small surlace area.
_desevike have otk climate & ﬂ small Euf,f:are.

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

cvea means . less . eva :}r‘ﬂl:“lnn Gr’ _trans ;rq-hﬂn
L-'-Jhl.-rt d. 'I:'ﬂ'- ke ? lﬂ.l‘-’.. E- "H‘-, ¥ I‘E.ﬂ "u'ES- Fhﬂ'}'
can  survive Fov o Dnra‘ﬁ F:vlnd withaut
ol H-inj .

36 Cambridge O Level Biology 509OyOUtUbe'Com/MegaLeCture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers VISIP'[ .
https://megalecture.com/ aper 2 Theory

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

M
Fig. 5.2
() Name the part labelied M on Fig. 5.2 ....... 2R r oo [1]
(i) Suggest why there are many of these struciuras an the stems of a cactus.
',j-'ruz. _ave move e,.:;:-_us e skem A |E'E.-n eaxve al'J?
Phatmgnlfl*%li Im o..... he ....... d&ﬁy&mﬁ of.
...... car bon. ;im;n E’,l __ave me,casaarj ;:LP:-::&!:

.{'n:mm...... F‘fm vides. .a. ﬂ‘. wa; 'FO{EI

dd.ffuﬁ fon ":"E ﬂ'ﬁjﬂ&h ﬂ.ubque "H'i alnlt'."j

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

|leaves reduced
to form . spines

green, flattaned
slem

Fig. 5.1

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

f"‘ﬂmﬁnﬂ%l £
2 mﬁfﬂ-ﬁm 2]
(i) Suggest why it is an advantage for a cactus 1o have leaves with a small surface area.

The. mﬂwit&% pren guenld vaduee Yoo acegunt fﬂ

etfm,a’;:ﬁ@km’l Ghulrse qrea wodld be “'—f;”ﬁféd 2
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(b) Fig.5.2 shows the surface of the siem of the cactus seen using a MICroscope.

11

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

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

Herns dﬁ o lodwt Lanlain a-lnkﬁigs’tmniﬂhﬂ Aaidue v
de-wﬂmwmaueagww b obeods

< wakey and tabonciodcle do glore U-Ttn etid

B N Nl B e
[Total: 7]

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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Example candidate response — grade E

6§ Cacli are plants that grow in desert conditions. Fig. 5.1 shows a type of cactus.

leaves reduced
to form spines

graen, flattenad
stem

Fig. 5.1

(a) (i) Stale two processes that would normally occur in the leaves of a plant.
1. PorkeSunSS.
2 .. EanSPirabien .. .. 2]
(i) Suggest why It is an advantage for a.cactus o have leaves with a small surface area.
e e 0. sdeokace . Sor o cade.. fo. ave...
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{b) Fig. 5.2 shows the surface of the stem of the cactus seen using a microscope.

]
Fig. 5.2

(I} Name the part laballed M on Fig. 5.2 5‘-"31‘.’-11"' R I |

(ii) Suggest why there are many of these structures on the stems of a cactus.
...... Thee.... a5 O A0 e 50 800 e
......... NN, 00 . SR AS0S M g
.......... Hansted. e 00 a5 0 Onotren.
................................................. [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
6 (a) muscles in humans/no muscles in plants; [3]
ref. intercostals/diaphragm; (N.B. intercostal ;
muscles ; will score
humans need to keep (constant) supply of 2 marks)

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

(b) (High respiration rate) [7

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. R humans are larger
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

Total | [10]
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Example candidate response — grade A
B (a) fain the fnc! that humans breathe while plants do not,
a-mechamicad process - invelul- and rhore

Humm;u OAL. fa.'-:.:}ﬂr Lhen., ur.:fv /uaam /:‘-?I {o.107...

.sh:-ma.m ﬂ.wﬁ& Jiohith., mmﬁﬁu b VG O rc:;muf

... hlssalie. in,. ﬂi nftreeltibons. Spaats. .. fmij.%{
Mn_ humncena;. mf-}émm Luamnd... ool fast. .:um:? }hrmjru o

medabellic es Alsa s Aatraoms.. Horase shin.. QeLaLa (3]
eliffuae G ennel mut  Plamts domet have ribser linags -

Qommet
(b) Explain why the E-F-EI'EHEI-I'I rate of humans is relatively high and constant, while thEtt planis
may vary widsly.

Humons.. nm S Glese 1O @ 1nck Aﬁw

,.gﬂm#ma.}rm,,,i&m plactts. o RO, e, B eads....

| Yiuas ke con OCATHTIA 2. LU, LW b DAL, ...

dd,.. Tﬁ@m m.{m'.'—:'?ﬂmude At m,.m:mz.; }(f:.m-.r APXBLLAGES,
BLLLLL. J&}M rm‘?cmx;ﬁ -y amm;mcm::.nm?'
L. Lasiy.. k. -’"‘““fﬁ"“m oo asmanosis. oA qs
. e‘a? ;agamﬁ'mq?ﬂad Fhorr... ?’ RT I 2
~Bedacn...chplaks, .o £ TP Y T Y S xa 2 L g];. ‘,(ﬂq.mr ~AJRECLLS. ?‘
Plank. iy daue. diffennt. caepy. 2egmsiennd. ... Hemaomsia
- Tzeywn#mm&. e S.... Cavsitimi.... #m?m; ...
;Ram.ﬂqdm AGE. Semihis.  TORLEODAR. .. PIACESSES. .. I

Jlamda., Thear.oid ma. Em:m-m&m:mﬁ PO, ,&'}r.:nf:m bt -ml?

Lo BOXVAEA . nrﬁl In. huomans , 1espicadion. ek
mgm % % 1‘-‘!5':5 ﬂwm‘;brem s el
cdj fl:rr mest

b:mﬂamiﬂ M N otal: 10

Cb  GeEr ‘rf}vfu,v&bm ]

PLE o Slenas t‘f-shmml:ﬂ u.rt_tlﬂﬁt'd hamee lek's ijtm
as \ese Bl G ﬂ‘um Uy’
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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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Example candidate response — grade C

€ (a) ‘Explain the fact that humans breathe while plants do not.
hmmm.dm#mhﬁmﬂmkﬂmﬁmmﬂemgm .....
ki {H..-gﬁp}..m...ﬁmmJ.-m.1r....q.-.pln:ﬂr..d.'r.;(-_...um._m._;..#\f.__
..,.W,-,ﬂm"m&fm.m-.rmm.mnc.t_-..&,‘.&n;ﬁtﬂm
oo okl k.. 2L pive (QuAte.. Nubiema PRI |

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

mMmemmhm]MMhmwmm Pob...

,,,,, Lﬁup.tm'ﬁ....n..d..._-ﬂa.t..m;t..ﬂchfk..ham...lm.mr.....M..s.:...&nmn?'
...... mmwxhﬂmmtﬁrﬁﬁnmwm?ﬂq
....... LeeShRr. £V0n LoVED. Sempirrect ol r torcpleoeeted.. ey 0 Ml I e
........... Hlsen bwecs R SN DA bl o AAOES lourhn. paustS oy oo

uwhmﬂhﬁmﬂ}nhnﬁm&rmﬂ'ﬂrmm ..... 7l
lardidions Vouy (o Cuample G “’ﬁ‘“ﬁﬁ&vﬂ.aml\ﬂ “‘-’-%u
Tiark spwuotin “aetveat p [T ]
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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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Example candidate response — grade E
6 (a) Explain the fact that humans breathe while plants do not.

,,,,, Hosams... howe..... speual .. ozgams... o breabing....
bl fOHL... aiﬂflﬁ Zn kagg ......
it d o ol %,’ At bty sehih...in.
fﬂimhfi ahs&....%a& ........ ie..... Mjmf,. Mﬂﬂ?
... IR de.!nhm ______ Pt expi fabigw . %M sohih...

dees . et .kém ....... m..-.M ............................. 31

(b) Explain why the respiration rate of humans is relatively high and-constant, while that of plants
may vary widely.
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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
7 (a) Viruses [6] Accept points on labelled
DNA or RNA both must be noted for diagrams
mark and as possibilities;
parasitic/disease causing A harmful/active only in
AW /reproduce only in host cell; host cell
Bacteria contain DNA,; Ig loop/strand/ RNA

saprotrophic/decomposers AW,

ref. binary fission/asexual
reproduction/mitosis;

Comparative points

protein coat/no protein R protein wall

coat;

not truly living/living; A acellular

no (cell) wall / (cell) wall; Ig composition of the wall

no spores/forms spores;

no cytoplasm*/cytoplasm; *A no
ribosomes/protoplasm/fla
gella/plasmid/cell
membrane ORA R
nucleus/mitochondria

not affected by/affected by

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

size comparison A viruses small(er) than
bacteria
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(b) decomposition/decay/ putrefaction; [4]
saprotrophic; A saprophytic
release enzymes/ref. external A named enzyme
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;

NH,*/NO,/NOz* ; R ammonia/NH;

salts for plant uptake

Total [10]
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Example candidate response — grade A

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

Backerin.. oe. uniecsally..accepted. fobe. lising hioas..subile......
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Bu.’.\[k%iﬁh..haﬂﬁ.,.ﬂh...uﬂ...mﬂ.?.&..M..bem&ip{ﬁhﬁﬂﬁm
..nmk.Iﬂﬂagr.....gras-.nﬁ'slcs.jnsidna.ﬂ.icmfs...ﬂmk..au.mf..szﬁ...ﬁm{y.fss.
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badeda.. de.nch. et one Bocterio. con. v undec. vatiahlz.....
Mﬁﬂﬁ.,ﬂfﬂ.,.fﬂffmuifms..fma;n...dm‘mm;;.ﬂtﬂ..ﬂh{'ﬁt
ﬂn.::'tmmdﬁﬂsftiﬁmmﬁ.ﬂfmfﬁ.--lhi’.-&s_.-f.unhss...lﬁmﬂ_ﬁn&ﬂ.q,.-bﬁwﬂ&.......
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(b) Explain how microorganisms are invaived in the recycling of materials in dead organic matter.
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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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Example candidate response — grade C
7 (a) Describe how a virus differs from a-bactarium.

%G’«-Q'tm-in i&....,ﬁ...l?ﬂi.ﬂ b'*t'?'h-.ﬁ ABRTE. .. 08 TENS. ...

33 bk bockas. Sacks Sitaabs. deashn grting. desd.
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and. %E.ﬁ&m}.mmkasﬁ'cfﬂhﬁmkmﬁ. ............... .
R SPLERS Al AR S V... SR o, Do,
Dt e e RS, ondobind.. Srends
....... LI A

o e LR D LIRS LOONMAMLI AR . .[6]

(b) Explain how microorganisms are invalved in therecycling of materials in dead organic matter.
,,,,, ﬂi!:mrﬂmhm.m.m....Mhmg:m&a Seat -;n:}-.hiq,

...... R U | R . ST T RTPIE 0 S S
H\I\nmﬂ.’iu&xa}mﬁrh\-f%ﬁgukehnm
Jﬁ#&‘ﬁhu{.ﬁhﬁ, .......... ﬂﬁ:’tﬁ[:ﬁ"#&uﬁﬂ‘i) R | PR
........... mb?_&fimv:irﬂﬁ&uwr:;‘uﬂh'ﬂmﬁm?
e BB ars ot sce Mmte ovd  Aerweed ddo.
wwrm%ﬁ‘de\‘ﬁwm%D{ﬂﬂnhfﬁ#
.hf‘; Yo M\gmmﬁwmmﬂﬁgmjdrkﬂ .......................... [4]

[Total: 10]
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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
8 (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,; A ref. to one muscle
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
Total [10]
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Example candidate response — grade A
8 (a) Describe how peristalsis causes food to be moved along the alimentary canal,

LLeskolsis | O | oudhaik | e | aube  TEEBG
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mudcles ;. he... M. s of  Fod el lhe  octorhagu

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

Jeeqitudenal.. anes. il Z0N. .0 S2080A., S deolus
o move fovwerd. This  procese  will  bacoen . loughoul

oooing....Sod. Ardider | oheadl wilnseltT owy.  dep
e inhenee .. i A (6]

(b) Explain why the heart muscle is not described as an antagonistic muscle. .
The  eovdioe  wasles. n.98. nekb.... WOk  0n  pars,
Sueh ool e uwhef oLone conkocks.  Yhe  ofer | yelanes.s.

Lo uven. hearkl s oty mads. . tp...0f...9ne. 0

orly . e wduring... s heb et b ne alher .

juet one confaciian - [Total: 10]

Examiner comment — grade A

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

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

Total mark awarded =9 out of 10
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Example candidate response — grade C

a5 food to be moved along the alimentary canal.
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(b) Explain why the heart muscle 1B not described as an antagonistic muscle.
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[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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Example candidate response — grade E
8 (a) Describe hmummwﬁhmummmhemadamma aimentary canal.
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(b) Explain why the heart muscle is not described as an anlagonistic muscle.

Mead i ¥ O S, Sgeneic. . w0 e
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[Total: 10]

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]
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Example candidate response — grade A

9 (a) Explain the health risks of each of the following:

@) & high-fat diet
%mm ........ AR P, B\M%\' Al Lomieke..
Alvieakd. o, heonk. ke Ne. Yol somid...
wexeme. She... mmnket.. Selentol.ushieh, ogs. ..
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Y. e poaso.... foe.... orosum oF. el S0

e 28

.............................. v . N [5]
(ii) a low-protein diet
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(b) Explain why women may sometimes require Iron supplements to their diet,

Eﬁ"m ..... \2...8% m\ﬁm{ﬁnﬁjm ...... MDA ...

ﬁmngqm% Bk TR A A, os... e
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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) a high-fat diet
... anst.. ONpateed

llllllllllllllllllllllllllllllllll

Pemcen U e .
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[Total: 10]

62 Cambridge O Level Biology 5090y0utube.Com/MegaLecture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visiPt: P
https://megalecture.com/ aper 2 Theory

Examiner comment — grade C

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

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

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

Total mark awarded =5 out of 10

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

Question 1

Mark scheme

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 ;

pheca in sugar solution more curved / A rolled | folded
curve closes/ AW ;

(iv)| reference to movement of water ; 5]

out of (onion) pieca in sugar solution + | A exosmosis and endosmosis
into pieca in watar |

OSMOss ;

water potential  concentrafion greater in | A hypotonic! hypertonic
anion than sugar solution + water
potential/ concentration lewer in onion
than distilled water AW ;

semi or partially permeable membrane ;

piecain water more turgid + piece in A def. of turgid/ flaccid

sugar solution lass turgid/more flaccid | | A plasmolysed with reference 1o cells
only

outer layers waterproof /less change/
unchanged ;
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Question 1 Mark scheme continued

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

expl — no varation in cells /comparing
similar cells fsame water potential of
cells |

factar — sama siza Mthickness of onion
fissue ;

axp — same distanceas Tor wataer
movamant ;

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

Total | [13]
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Example candidate response — grade A

(@) () Draw the shape of thesa two pieces, at the start, in Table 1.1.
Show the position of the outer layer of onion on the drawing of each piece. 2]

Table 1.1 / )

shape of the piece

in distilled water in sugar solution

-

(

after 30 minutes

3
Leave the dishes for at least 30 minutes and proceed with Question 2. 'I/I/
(i) After 30 minutes or more cbsarve the two pieces of onion,
Draw the shapa of thesa two pleces in Table 1.1 in the lower spaceas. 2]

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

to the pieces at the start, _E,E*P_'.ﬂ:” ';ﬂ:-/ 2
The.. Dieces....of...anis0.... 0. the. dictikaea tber A bends Viha cktiand. ..

While.. The Bice Piece sl amon. mbhe.. Sugar... Sahation... Puter. Side

e [2]
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(v}
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Explain what has happened to cause the changes in the pleces of onion.
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(b) State one factor that was kept the same in this investigation and explain why it was kept the

Sdame.
ﬂﬂ_____fifazvﬁ.lmmmﬂ 0. PIEE. ... S0 bt dne. Aillemores. Gon b /
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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 thase two pieces, at the start, in Table 1.1.
Show the position of the outer layer of onion on the drawing of each plece, / (2]

f L

Table 1.1

shapa of the piece

|2 oA in distilled water In sugar solution

at start

after 30 minutas

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

(i) After 30 minutes or more obsarve the two piaces of onion,
Draw the shape of thase two places in Tabla 1.1 in the lower spaces. 2]

(liiy Deseribe 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.

........... RFRSERITPRTR SRR, | AEh G ISR T R |

Same,

[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.

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

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

Mark awarded =5 out of 11

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

Mark awarded = 0 out of 2

Total mark awarded for =5 out of 13
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Question 2

Mark scheme

Paper 3 Practical

Question

Expected answer

Additional guidance

2 (a) )

drawing
clear continuous lines + no shading ;

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

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

iabel
sead + remains of sepals ;

sae maasuramant given in (aj{ii)

41

(i)

line drawn + maasuramant + units ;

tolarance £ 2 mm
A measurements in om

I

(1if)

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

formula =

allowance for = 3 in Fig. 2.1 ;

dnswer |

drawn apple maasurameant
Fig.2.1 applemeasurement

4

(B} (i)

colour recorded

balow pH 7/ acidic ;

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

€]

(¥}

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

heat (in a water bath) ;

colour change from blue to green /!

arange (rad ! rad-brown indicates
reducing sugar ;

R if non-reducing sugar test carmied
out

initial + final colours neeaded

4]

(e} (i)

unwrapped — (0) 20, 45, 65, 80 ;;

4 corracl — 2 marks, 1 arror — 1 mark

2]
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Question 2 Mark scheme continued

Question Expected answer Additional guidance Marks
(ii} | storage time on x axis + loss in mass minimum acceptable labels; [5]
on v, both axes fully laballed with units | | storage or t/days
loss in mass/g
scalas linsar using at least half of grid ;
cormact plots ; tolerance of - square
2
2 linas drawn — either by siraight 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 13]
raading at day & for wrapped apples ;
subtraction + answer + units ;
(iv)| respiration/stored sugars (food) used ; 2]
evaporation/water 055 ; A dehydration
decomposition | AW, A decay/microbial action/ rotting
Total | [27]
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Example candidate response — grade A

2  You are provided with half of an eating appls.
«  Ramove the wrapping.

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

(B

GammN_ T/ {/ "

[4]

(ii) Draw a line on your drawing to measure the widest part of the apple.
Record your measumm'?hsﬁnuﬂnits.

1]
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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.

........ Q). romn,

Calculate the number of times larger the ealing apple you have drawn is comparad with
the wild apple shawn in Fig. 2.1.

Show your warking. l/

magrifieation = _drawing = 63 mm

imaqt 'bn.-'{?r e -.5,
/

;

% [
Lo ey

3.1%
Number of times larger .......... BB LR ..o sseeeeenes [4]
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(b) As the apples ripen changes oocur in them to make the apple less acidic and sweater o
taste.

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

=  Lsing 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.

e goeoe. dodieates. AL Y. 0§ MRl sond... Thol..
ST LI § SO TR0 S L - [2]

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

arface....dved.. AR . Meen.... Pl Nae L Adsegle.. A
_____ lest.... dwot....and....poue. L el of.... DEne dietE. . kolkian
A A0 AL JO0RG.. By, 980G A RSN W0R. \SCARSS.....

indigade The presence of vedueing fugdr o

apple . The different olurs Wil indiedle e
Amoond 0f redueing 00ar thes e  amoum of

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

Their measurements are recorded in Table 2.1.

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

0 505 200

2 495 480

2 475 455

" g 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
lime/ days wrapped In paper unwrapped
4] Q 0
2 10 20
5 30 4%
i 45 EE‘I-_ |
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(ii) Construct a graph of the data in Table 2.2, to show the loss of mass of the wrapped

apples and unwrapped apples.
Lse the same axes for plotting both sets of data.
Los In mass e Treroris : . - AT
of Eample of [ m FHTHTH I/
aFFlt ;% T 1 H - : .__ + EEEE 3 AN i .' ] % 5

ga a T FHE@Unweapptd o)
T : T mEmEn Apphes v

30 - F 1
- T

Go 1 THHT rr T
. -1 EENEEEE I EEE ‘ ] Hi

n - ; iRasssz=ss Pppre weapptd
H R SIREs. LEes THH R e paped

4o = : ]
Y | CELP Fad 1] I
- i - r |

Ho i P I A
uE ,-E"' i 1]

In ?‘ - - tH —

o ] :__ 3 _:
Wik e

DIE*HEE#thbimfdmf.[E]

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

& day |, Unynapped apple — Jilq L/'/
apple wedpped 0 ghpee. = U"E% [~ B

Loy 1o ™ol = F9,- ugq

EH%

& ]
(iv) Suggest two processes by which the apples lost mass.
..... 1. veaeled... Wwilh. droo...in...Abe.. 3l T wrahian.....
nuqhinamr+m&mdiuﬂgnxnﬂ [2]
[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.

(ii) 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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Example candidate response — grade C
2 You are provided with half of an eating appla.
= HAemove 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,

!
Goin =, '[ v{
— et
\ (v =
! = (vary il
\ o

[4]
(i) Draw a line on your drawing to measure the widest part of the apple.
Record your measurgment and units.
.............. bem VY [1]
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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 asimilar position to the one you have marked on your drawing.
Measura the length of this lina and record below,

Calculate the number eftimas larger the ealing apple you have drawn is compared with
the wild @pple shownin Fig. 2.1.

Show your working. _y/ !
Mognitimeon = Sige of g . 52 ., Qp3x X
size oy @ ?;'/
Mumber of timas larger U%E‘l'ﬂ [4]
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(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 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. coleor.. changes. . to_braan. (4 4)
Explain what the colour indicates. -
I mdiates et e apge s addic 7o |
Pl BB sl Sl s 2]
(i) Describe how you could test a sample of apple to show whalhar sweetness is due o
reducing sugar,
Ma o soluton Xof... the... apple... aod bt 460 ... A@tE b
M4 _ap.. equal. amous....of... redecipg seq. . Benelict .. solotion......
And..... ik, torpughly . Heat Abe solotion...with. bt ...
ager o obo.. bo- B0°C . TP the o [Otlon... Sampe. ... .... >
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{c) Eating apples are raditionally stored in cool, dark conditions to preserve them.

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

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

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
time/days weapped i pagel el

g 505 500

i ; 495 480

5 475 455

7 460 435

10 455 420

(I} Complete Table 2.2, to show the loss in mass, compared o the slarling mass, for the
sample of unwrapped apples.

Cambridge O Level Biology 5090y0utube.Com/MegaLecture
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slorage loss in mass of sample of applaa.f.;l o

hime/days wrapped in papar unwrapped
0 0 0
2 10 10 {/ v B
B 30 L{E B
7 45 65
10 a0 EE"
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(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 dala.

\Q o

q e
R |

¢ HH o el H
|34‘.‘ T i |
1 ;_,-!Z H N
2 F | NEEN
riamE H | s -
1 | 'zp

7 g e et s

v
o B
'

Fhp e
242

e A
-Iffi EENEEEEE ANEEEEEENEEED AR, 1:’
| H

} i e

i o % Yo B B e (5]

T = e

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

Dqﬂl‘hogwh#mmmfﬁd”hﬂh:llj 7o 3
Dags & of wmapped = = ba (@, 1'41

Differena logs ‘o mas = T2- R :IHH

[3]
(iv] Supgest two processes by which the apples lost mass. {

By e etagme NPresent.... naide .. the....

...... E;.Ihe...amn.....LE....dtgg.ﬂm....!mi...a.n.rre___wf M. Loader, dontelt. inte.. [2]
e [Total: 27]
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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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Example candidate response — grade E
2 You are provided with half of an aating apple.
*  Remove 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 measuremant units.,
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Fig. 2.1 shows a wild apple that is not suitable for eating,

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.

o5

Calculate the number of imes larger the eating apple you have drawn is compared with

the wild apple shown in Fig. 2.1.
Show your working. / f

W—— EX l'.é
e.Sum

’
x,

= |.b

Number of HIMBs [AITEE ... asas ikt a sasnsaan ansi daa 4 sumnnnsisunsssnssssonsessasasrns )
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(b) As the apples ripen changes occur in them to make the apple less acidic and sweeter to
taste.

»  Cuta 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
freshly cut surface of the section of apple.

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

Explain what the colour indicates.

(i) Describe how you could test a sample of apple to show whether sweetness Is due 1o

raducing sugar.
ple... 0t oIS nd. p4ig. 0. |

cosves JO

“twhedhy | Sweekess & due o | rduigs sear i qoptes.........

. [4]
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{¢) Eating apples are traditionally stored in cool, dark conditions to praserva them,

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

conditions.

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

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

Their measurements are recorded in Table 2.1.

Table 2.1
storage mass of sample of apples/g
tima/days wrapped in paper SniTapted

0 505 500

2 485 480

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 :;ﬂmge loss in mass of sample of apples/g
R wrapped in paper unwrapped
0 i} 0
T 2 10 20
§ K 45 l{/ =
7 45 65 _
10 - 50 0c) |
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(i) Construct a graph of the data in Table 2.2, to show the loss of mass of the wrappead
apples and unwrapped apples.

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

t\’“ TR R T
R S orepP®™
b e j
R R e X
1o et / q-
e T : U/
S0 H ;,_-.ﬁ?_‘fﬁ d "
| HEEE T
a0 7 =y x
I ST ] T
29 : T + !
A 5
16 3stzadis ‘ -
g ! | : i : l:'.l‘
o 1 -7 4 Ay b ? g " !’-‘.’:-J'Eﬂy i5]
{iii} Using your graph, calculate the differance inloss in between unwrapped and
wrapped apples after 8 days of slorage.

M{Tunmﬁﬁ“ ¢ Y6 Lj‘ﬁ'i_-}ﬂ'
féf’.'e wrappes O
- 3%
2055 the didertace in
moss loss beleesn Lo rappel
and woopped apols afler 6 oy ©F slargye.

[3]

(iv) Suggest two processes by which the apples lost mass. O
The o g lich  cquses agples da los) pross lucs

-}I‘lmﬂr - [2]

e prs : -
%Hﬁ%%ﬂ%m i
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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.

(i) 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 paositive 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

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
(i) | {membranas) destroved /damagead/ Ig damage to cell wall 2
broken/ no longer only partially
paermeable AW ;
chlorophyll/ green contents leak out/ AW | A chlorophyll difuses out
{into water)/ chloroplast damaged ; idea of chiorophyll leaving cells
requirad
(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
scales linsar using mora than halfl of grid
on both axes ;
correct plots |
2 lines drawn — either by straight lines R thick or fuzzy’ ines
betwean points or linas of best fit ;
both lines identified ; lines may be [abelled ‘cabbage’,
‘water' or a key given
fii} | correct answer + units ;; A answers written on graph. e.9. 2
2.8 mins if not in (b)(ii)
Ae.g. 3.5minor 2min 30 sec
award one mark for comect working
or method indicated on graph
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Question 1 Mark scheme continued

Question

Expocted answer

Additional guidance

i}

cabbage

vitamin C decreasas ;

rapidly then more slowly /AW ;
waler

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

than dacraasas

(c)

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

feature of cabbage — age/typa/vanaty /
haalthy / from samea plant ;

size of leafl pieces/surfaca araa of
cabbage ;

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

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

same volume/size of sample taken for
testing ;

same miethod for t@siing for vitamin C
usad |

A same temperature for water and
ol

lg amount or quantity unless
qualified

Awvoluma of liguids

(d)

take moare vitamin C measuraments
betwaan 4 to B minutes/ decraase time
intarvals for taking samples /samplas at
regularintervaks ;

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

use a water bath ;

Total

21
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Example candidate response — grade A
1 Fresh food is often cooked belfore it is ealan.
Fig. 1.1 shows a fresh living grean plant cell bafore cooking, as sesen undar a MiCroScope.

cdl ,n.r_mh rand

ehl ur-np“iii'

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

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

(i) Suggest how the mambranes may have been changed by bolling 1o causa the water to
bacoma

grean.
The....nembrant s had. bheomel, Dby permea bl
dat e dhe. neat. b biiling.This. They. Rlewed

Fhe. Shloniphll. oresesty v aaplast. to. Aifuse
st.af G cell Theagh®  tht. el mambirdee. ...
Loand then b of He el wall which 16 Alveady fully

. W -
'f.‘.l.!f.ﬂ?.?:a-hlhh‘t_.,tlﬁi_..f.h@.‘.ﬂi!hﬂ.ll-l..---ﬁ.F.---ﬁth%.-.lh}ﬁ...ﬁﬂl’iﬁ..m.ﬂﬂ
{b) An investigation was carriad oul lo discover whal happens to the vitamin C in cabbage leaves

during cooking.

100g of fresh cabbage leaves were cut up, placed into boiling waler and laft 1o continue
bailing for 10 minutes.

Samples of cabbage leaves and of the wafer they wera boiled in were taken at intervals,
coolad, and tha vitamin C content was measurad.
Thare is na vitamin C in claan water.

These measuremeants are shown in Table 1.1.

Table 1.1
boling e /min. | wow) cj—?gpf'1mg -
cabbage N water
0.0 = 50.0 = 0.0
T ' 33.0 17.0
2.0 ' 27.0 230
4.0 240 | 26.0
8.0 20.0 220
T wo | 170 200 |
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(i} Construct a graph of the data in Table 1.1,
Use the same axes for both sets of data,

ol |

U_. Lo J 2 =
ak L]
— e A
] S B4
b L e o = S e — S
- ' ™ 553 '
l o T = ] S ——
ol | cabbaag 1=
— .1 | 1
b . r |
h, L] I LN
“11 i )
|
| |
I ; i
o ; ! = 4! i
= ] 2 1 f =) [T | b - |
# : (5]
T d i
(i) Ater boiling for 10 minutes only about one third of the vitamin C remained in the cabbage
leaves.

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

Show your working.

At 25mydraly 3 shai gkl
line and (B4 Aihere..
it aieecte the qv p k-

ANSWET .......coecnee, 2 hnaMTes ... 2]
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(iliy Describe the changes in vitamin C content of the cabbage and the water during the
10 minutes, A 13T )

in mbbaga-[&.‘:,.,,‘!ﬂ:@mﬂ#..Etrﬂ'ﬂnhs.&..ﬁhhﬁ.gﬁ.-.éﬂnpp.&LA.msi'lf.al'-.uTi.n..
+he First mindbeiThen The.. decease..oF vtamin, C. beame. slower. A5
Hims. pased. (-l amind: Fosr,all kibamin C S5) wad in. the sablage
in water ;g was. m. kB0 G Ak stark But, i Ehe Fizsh minutks..
VikAnin. S inereased. . cARIAY o (Q.mg. 5. Img o A K. ...

ARiTe A AN, fartinied o ncrease 4kl A ming And then . ¥ drnpped
e The lad § wmins F"rmLul"ﬂj +a hh-ll].:l : [4]

(c) To extend this investigation, some studanis wanted to compare what happens to the 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 o be kept the same 1o make a fair comparison.

Eirdlyy She  mass. af.. FR.cabhage. used . sheuld. ke the ...
Tanelleegd 5. 0. The ikt e Xpeaimentde condliy., The Fime.

.hﬁ.....c.nn.l:':.i5.3.{&9.93.}.1?15..,.#'-.':L,EHH.,.E.S.;.....“ELR..H.iﬁam 2.5 e mins)...
Thizdlysthe. .. cabbage. \eaves should . be of same Ipecies....

UslumeZomme of pil. B5ed should b equal dn. The udume
nf:.mﬂt}'.ti..Hﬁﬁ-&..»ﬁﬁﬁhﬂmﬂﬂmﬂl&n.:fhh.ﬂihqui’_..h'lm....ﬁﬂﬁ%&:&.ﬁ]

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

..... And.... 30 average. g The resull chewld . be. taken .12
[Total: 21]
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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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Example candidate response — grade C
1 Fresh food is often cooked befora it Is eaten,
Fig. 1.1 shows a fresh living green plant cell before cooking, as seen undar a microscopa.

|| —
itrkvong, IL‘I““M
Fig. 1.1
(a) (i) On Fig. 1.1, labal the cedl membrane and a chioroplast. 21

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.

(i) Suggest how the membranes may have been changed by bolling 1o cause the water 1o
become grean.

The., st call. sediing. o padiell pemacable. ebomne, et albok e, of ke,
substances 30 pacg Homigh, e dhe. pledt coll i plased .. \ower widber petedtel
b e, e sl ant it o Doanathee plest call d by 4 proces.
caled.ssmosis.. SestShee pledigl] codamn grovn igwsat calld ;Imhrr‘:,!l kit
4@%‘"& ettty becomt, raen

ol N Ty S 2]

(b} An investigation was carned out to discover what happens 1o the vitamin C in cabbage leaves
during cooking.

100g of frash cabbage lsaves were cut up, placed into boiling water and laft 1o continue
boiling for 10 minutes.

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

Thesa measuramants are shown in Tabla 1.1.

Table 1.1

g e i p——— i Ui irpee 1000 |

cabbage [ wakbar

0.0 50.0 | 0.0

1.0 33.0 'r 17.0

2.0 27.0 | 230

40 24.0 .' 26.0

8.0 , 20.0 | 220
100 1 7o | 200 |
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(I Construct a graph of the data in Table 1.1.
Lige the samp axes for both sets of data.

e e Lo fren BT 10l A

"
|
b T T
LD +
&y —— | ! ! | .
i
, P B S S !
| \
]| - - X I = ____""._-l:\——..t ..-J:I'- v
Fal | T Calapral.
- e + t —+ peding J'5.--.1-:.-'l.n.-'....-.I
0 2 4 (2 £ 0 =
[5]

(il Aftar bodling for 10 minutes only about one third of the vitamin C remained in the cabbage
laaves.

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

half.
Show your working.

Haf of e, witenanr, C caifeat = a5 g pev 1009
Prown. gagh, 95 wea por 1996 ig st 3 wamadleg
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(ili) Describe the changes in vitamin C content of the cabbage and the water during the
10 minutes.

in cabbage _Ihe. Mo . cortof of %ECPL%#I!&WMLTHMMWM

mEErErrrTEY

inmmﬂim vﬂmlf;mihjtﬁf-kh Hﬁ‘mm mﬁ@ Mﬂr@; deamases.

[ Tk,

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

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

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

Dmﬂbahurhﬂnmﬂmmmmbakammgma to make a fair comparison,

Ty, :A@m s 2.k ene 5. i e oot vl .
ol end ype. f sodees il .

O T b L L L LT T T T S e T e

rrrrrrrrrrrrrrrrrrrr

(d) Suggestiwe ways of improving the method used in these invesligations.

145 e e st i vl i i, 56wt mﬁ
i m%mf@,m i .ot . St Ao o ...
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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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Example candidate response — grade E
1 Fresh food i3 oftan cooked before it is eaten.

Fig. 1.1 shows a fresh living green plant cell before cooking, as seen under 8 MICIGECOPE.

ce\l Wﬁbwﬂ

%.
B ) ‘ar::‘-ﬂ'i?"ﬂg
Fig. 1.1

(a) () ©On Fig. 1.1, label the cell membrane and a chloroplast. (2]

Some green cabbage leaves were cut into small pieces and placed i clean water and then
bodled for 10 minutes. After that tima the waler was green.

(i) Suggest how the membranas may have bean changed by bodling o cause the water 1o
become graen.

b ithFr‘{Tﬁ#mﬂJ in.. u.ﬂh:"’ muifhﬂm Wiﬂ'
[-*"-J?lﬁ (el 1., H"{; .amp Fiwr}“ ced 1P -'f,;:-_. lage 1{ 1N I’ de._
. Lot od Hduinder, 4o fumauen..
_ﬂ-m#’ﬁw Ceodon, Can be é’ﬁfhﬁ'ﬁ-ﬂ"ﬁ‘—!_um ol the .
batling wader. woush W deen aboue. r;}hwwﬂ?ﬂym

4 M’E?ﬂj‘ fhe porbrogd do. o fha ﬁugr&yacu e fhe wHr f“"‘f‘“”

(b) An investigation was carried oul to discover what happens to the vitamin C in cabbage leaves
during cooking.

+c 'JIIHE LLld

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

Samplas of cabbage leaves and of the water they were boiled in were taken al intervals,
coolad, and the vitamin C content was measured.
There is na vitamin C in clean waler.

These measurements are shown in Table 1.1,

Table 1.1

mmﬂ tme/min | vllaml.n [:J'rlngpar 100g —d
aX i) cabbage; x| water_ 1 AL |

0.0 50.0 0.0

1.0 |- Y ' 1?’::_ .
2.0 | 27.0 | 230 |

4.0 | 24.0 26.0

8.0 200 220
100 70 200
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(i) Construct a graph of the data in Table 1.1.
Use the sama axes for both sets of data.

|lI :
= 1 4 AR T L-'-']."l'- V)
# & I L . L
( r rl.klflf!.ili-’:l =2 |
!l .I-I I L
|I - ..:_ -."'ll.l-.#.... — N— te—
; - _lllll : . -
| i I "'-\.\ | i
{ .-.- -?\"-..._.- "-n..}.-\-'
E'______. v ‘i' . | | ™ ¢ N 'ﬂ-u_..____':-l
s .--" {1 i O

[5]

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

Use your graph to find the tma at which tha vitamin C contant in cabbage had fallen 1o
half,
Show your working,

Sinc, he Yadal) vitamin€f mg per nog is So, +he belf
16 ME, A B FBucha, b gragh ad 2 punulyy, So The

APCWAT (5 3 raaeded

ANSWET Efﬂ'm**ﬂ 2]

102 Cambridge O Level Biology 509OyOUtUbe'Com/MegaLeCture
+92 336 7801123



For Live Classes, Recorded Lectures, Notes & Past Papers visit:
https://megalecture.com/

(iif) Describa the changes in vitamin G content of the cabbage and the water during the
10 minutes.

z: The.vdaminCcontzatob dhe catlage.......

SCEERE e the dione incceasedo

i o L U!%mm'n Cacontent el the waden......
dngieases ab. e Firs 100eaS

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

{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,

T derapecature., Shostd. Eﬁ.—k{p”]t'f:ﬂ'fl‘;;‘f'ﬁiﬂﬂt‘ _____________
The. PAG-PEL. leag..Shauld. Iw“iﬂph::quaihﬁf Wiardn.

The MnJrQqE_mnlﬁ%mli_ﬁA' rmh
The numbaer ol Cﬂ{f}ﬂﬁw Shauld ke Fhe....

Camg. . : i

[4]
(d) Suggest twa ways of improving the mathod used in these investigations.

...Jﬂxﬁﬁ-hgdimmﬁ can. b Leap.fovied. &3 keepingatie. ...
.............. hitd. constant. Use. an. cxira.g e:-lmi't(.f

_oF omer Sontable for Cuch. muﬂi‘gﬁ!&mﬂ&ﬂ
Cnmheﬂ-i -

[Total: 21]
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Examiner comment — grade E

(a)

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

Mark awarded = 2 out of 4

(b)

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

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

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

Mark awarded = 6 out of 11

(c)

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

Mark awarded = 0 out of 4

(d)

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

Mark awarded = 0 out of 2

Total mark awarded = 8 out of 21
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Question 2

Mark scheme

Question Expected answer Additional guidance Mark
2 (a) (i} | only rese hip in ‘box’ drawn + good size ; | at least TOmm at widast 5
body of fruit drawn with clear continuous | R any leaves etc. drawn/two fruits
outling + line delimiting body of fruit and | drawn
sapals + no shading anywheare |
top of fruit flattened + body of fruit wider
thamn high ;
al laast 4 sapals raalistically shapad, all
longer than the depth of the fruit ;
a sapal corractly labelled ;
{ii} | X — X measurament + units ; A 41— 45 mm 5
A meaasurements in cm
drawing measurament + units ; tolerance + 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
() (i) | to avoid compelition / overcrowding ; A idea of competition e.g. if not
dispersad new plant will tap
nutrients in same soil as parent
to colonise new areas/incraase range ; 2
(i} | seeds evenly spread over surface in one | R different numbers with no 4
+ close togathar in the other dish | referance 1o spacing
same number of seads in each dish ;
left for same time | Ig few ! several days
sama volume/mass of water (at start) ; lg amount or quantity unless
qualified
same (emvironmental) conditions given to | e.g. pH, temperature, light, oxygen
bath |
both dishes covered to prevent loss of
water/ kept watared ;
measurament/ comparison of growth ;
Total | 19
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Example candidate response — grade A

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

Flg. 21
(a) (I) Make a large drawing of the rosa hip'shown in the box in Fig. 2.1. Label a sepal on your
drawing.
L

i e
I.. R‘
'|| %,

1 |’

b=

[5]
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(il Measura the widest part of the rose hip, between X and X on Fig. 2.1, and record it
below.

1111111111111111111111111111

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

Show your working.

Eﬁ. o Gy ¥ 3-1?‘

=Y 4] _
ik egbiorn
s
magnification x ... ... ?"’1 .................................... [5)
(ify Describe how you could practically demonstrate that a rose hip is a fruit.
it o ﬂgﬁﬂjﬁ%ﬂ;w1ﬁ#§&?m{-#mwmmﬁf
_MZ:E@MMMEE?JM&  Seiee. progy ....[1)
Edo tuoe G vy Jhe Ladk tak Che vesebip .Lmdg;.!:u.;,_sﬂpais

Fig: 2.2 shows frulls from another plant. b supoout, Tets . By obs

Hee indeaaral shochves
Csced ,fonicle ere)

side-view
L [
Tem
Fig. 2.2
(b) Listthe physical adaptations that can be ssen in Fig. 2.2 that help dispersal of this fruit.
1 ... i libs extesione ff Beseed . otenne %o sufoce, Ocsn. crd bgency
2.5 ady Jrﬁﬂhfbfwﬁ’“%hmd,‘?“ﬁﬂﬁmn
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{c) (i) Explain why it is important that frults are dispersed away from the plant that produced
tham.

F
(i) Youare p::{ﬂad with a packet of seeds, two Petri dishes, two filter papers and water.

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

Tt ptki ke, hedd be.. prigoced s frllenss: Roh s dithea hesld.
e lived wdlB. Gt papin. bavals.. o platbon foo B sods and.
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e, dithen (hasd k.. ploced. ook f dicesk oundipnk. .. condoad 1
& wint it Ruapchort . e Seelire Seede ghoddd be dbseved ““ﬁ-nrr.al:isj

A S

€ seedlings \ Stuﬁlﬁf-a

5waﬂ’ad': #rﬁﬁnﬂrﬂéﬂwmﬁh 'E“-‘j’ﬂ“‘f”".&mﬂﬁ- 1 Fetwnces
w granlh o Do sedldp = digl. A avd B shodd be chroet o
vecoeded - Mfﬂ'ﬁuﬂg _ﬂc.mﬂ-‘a:; - B wal prow tadle. Taa G
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Examiner comment — grade A

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

Mark awarded = 10 out of 11

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

Mark awarded = 1 out of 2

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

Mark awarded = 6 out of 6

Total mark awarded = 17 out of 19
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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 X \(,/z

(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
balow,

Measure the widest part of the rose hip on your drawing and recond-itbelow.
11111 :5.'.-']:%--,-.-.
Calculate the magnification of your drawing compared to the actual size of the rose hip.

Shaw your working.
iitsibion = o 510w
_‘%,‘_7 IV 24
magnification x .:.sw. Aaktinta,.... S|
(iii) Describe how you could practically demonstrate thata roseship is a frult.
Jb.. deanginadnale... Aose. lip. 0o .. UL e .. pllEna. oo
L e—— [1]
side view

1em

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) Ehxplain why It Is important that fruits are dispersed away from the plant that produced
them.

L Ln. LB fou. Tuson. 0. k.. dirpthied, A0 Anmid.........

Salli. on. ok . sl B sond. duadiphls el Ao b, bae. .

(i) You are provided with a packet of seeds, iwo Petri dishes, two filter papers and water.

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

~Baual. aceda. wilh. b distlbuted im the. petid alithin. amd....
Lo watea. il s added . ms whi naene. oot
wth b added ot Tee. ottan chih: A8, S00.. doyy.....
dag. deada.sild. e flleaecl. S tho cish. ot s0t0s.....
hamuié.mnmmjﬁ&hutmwn ................ [4]

[Total: 15]
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Examiner comment — grade C

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

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

Mark awarded = 7 out of 11

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

Mark awarded = 1 out of 2

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

Mark awarded = 3 out of 6

Total mark awarded = 11 out of 19
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Example candidate response — grade E

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

Fig. 2.1

{a) (i) Make alarge drawing of the rose hip shownin the box in Fig. 2.1. Label a sepal 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 aclual size of the rose hip.

Show your working.

MAGNITICAION M eeestiassear sl erasasass e -[5]

shde view

1cm

Fig. 2.2
(b) Listthe physical adaptations that can be seen in Fig. 2.2 that help dispersal of this fruit.
S Qecremse. o ion A Aendatho
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(c) () Explain why it is important that fruits are dispersed away from the plant that produced
them.

S DneeRos Noed Soads . Cose . is puged

ubam“qm%#m%hmm “Ahe. Shaic.aned..
ﬂmnhuﬁﬁﬂﬁa&m&w il

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

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

e dishe s Ne comanrd Sl uaale.
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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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