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Introduction

It was heartening to see many candidates demonstrating a good and clear grasp of the unit 2
specification, as illustrated by some thorough and considered answers being offered. Credit must
go to the endeavour of candidates as well as to their teachers. In particular, candidates were
exposed to some new How Science Works items such as question 1(a)(ii) and 8(a)(ii)and they
tackled them effectively.

Some candidate responses would have benefitted from more precision as evidenced in question
8(a)(iii). It was not uncommon to see some answers being supplied that did not deal sufficiently
with the question being asked. For example, in question 2(c)(i) a number of candidates wrote
about whether stems cell research should be allowed or not rather than giving reasons for having
an authority overseeing the use of stem cells.
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Question 1(a) (i)

The majority of candidates offered two good answers. A variety of alternatives words were used
for marking point 2.

This response gained both marks.

(@) (i)

Complete the following sentence by writing the most appropriate word or

words on the dotted lines,
(2)

in polygenic inheritance, the phenotypes are affected by forms of genes called

MM“ e, fOUN @ MANY ... F:MJ’« v, ON ChrOMOSOMES,

g

Examiner Comments

This candidate response demonstrates one such alternative
to loci. The term sites was another favourate, acceptable,
alternative.

Examiner Tip

Answers given the wrong way round could not be awarded.

Question 1(a) (ii) 1

It was pleasing to see that most candidates tackled this item with confidence, though this was
dealt with less well than the mode.

Question 1(a) (ii) 2

It was most encouraging to see that the majority of candidates dealt with this item with ease.
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Question 1(b) (i)

A majority of candidates were able to appreciate that this phenotype example was subject to
both genetic and environmental aspects.

This response was awarded both marks.

r

(b) () Complete the following short passage by writing the most appropriate word
or words on the dotted lines.

(2)

Animal fur colour is an example of a phenotype. The phenotype of
an animal can be the result of an interaction between the

Lenvirenment, andthe . .Qenoty,

I Tha amsusan a.,-..-:.‘

Plus

Examiner Comments

The order of candidate answers was not critical in this case.
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Question 2(a)

Candidates explained the meaning of stem cell in a variety of different ways and all marking
points were regularly seen.

This answer scores 1 mark

r

) ot Uvund)ﬁ MM

2 Stem cells are considered to be a potential treatment for many conditions. However,

research on stem cells needs to be regulated.

*(a) Explain the meaning of the term stem cell.

A Gem ol 0\*3@0\{&“\ MMNPM
% }wh,f %NMWOS\—UWJ [nbo{-cdlSJmm

bothvsr, My’ odudt slom odlbcwe. @wm ldwlfc_.

Examiner Comments

The first sentence achieves marking point 2. However, the
second sentence describes some of the potential sources.

Examiner Tip

The phrase ‘explain the meaning of the term’ is one way of asking for a
definition. Make sure that the definition given supplies, in this case, two
facts to match the mark allocation.
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Question 2(b)

Most candidates were able to offer at least two correct sources. A few candidates offered
descriptions rather than stating the sources.

This responses was given marking points 2 and 4.

(b) State three potential sources of human stem cells,

1 Eﬁ")blzj:} .
2.Joone.. manow Y | s

3 bk(.k!r._a.h.( ’(6 C e Examiner Comments

Answers 1 and 3 are essentially the same.
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Question 2(c) (i)

Whilst some candidates clearly relished this question item and offered very detailed answers, a
number described reasons for and against the use of the technique. It is vital that candidates
target their responses accordingly.

This answer achieved both marks.
(c) () Suggest two reasons why there are regulating authorities for human embryo
research.
(2)
—
110 event Q0NN T eke W0 fhaey.
o ofo't\M Lenca) . -wacz«f“ e

Examiner Comments

As the stem of the question refers to human embryos, it can be assumed
that the candidate reference to cloning relates to humans. Marking
points 2 and 5 are seen in this good response.

(c) (i) Suggest two reasons why there are regulating authorities for human embryo
research.
(2)

1 To.discuss the ethlcal Ssuel associated
with the wse of ctem colls __c*u;_\og ma K€ c_fo__e CASamS.

2

Examiner Comments

This is a good answer for marking point 2 as it clearly informs that the
ethical issues of the use of embryos are being considered to make a
decision.
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Question 2(c) (ii)

Many candidates recognised the special understanding that scientists can bring to the regulating
authority. However, candidates tended to be less secure on the role of people not involved in
embryo research in the regulating authorities.

Two marks gained

0 . oy oo v . ~ "
(i) Suggest why these regulating adthorities should inctdde people involved in

human embryo research and people not involved in embryo research,

People Involved in embryo research .. wz/{ / m{é { ex éﬁn /%
s ol ke &L plypla

P LD vl - er«L S

mmmk

People not involved in embryo research ..ca/2 // é/ -8 ZJ 5) /‘b/(*f(’)c/l / N2

af /Luc MZ& @104, -’fz.a/ A LeNbL3E. Wf mm(
/ /ﬁ bt i2. €. /SL@ mw/ o!’e.(_.t{é{\;’);)

é Wlo mﬂé& 2? &w W (Total for Question 2=9 marks]

Plus

Examiner Comments

This response illustrates the level of detail expected for 1 mark when
describing the presence of people working in embryo research being on the
regulating authorities.

The second answer gave details about alternative views and then a clear
reference to a balanced argument at the end.

|\ J
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Question 3(a) (iii)

This item required candidates to apply knowledge from the question in a novel situation. About
40% gaining the mark.

Question 3(a) (iv)

This was a recall question requring candidates to name a particular domain. Phonetic spellings
were acceptable.

Mark not awarded

(iv) Give the name of one of the other two domains.

Aﬂ .(‘ProKwyo‘\i(,,
4

,.‘
-

Plus

Examiner Comments

Examiner Tip

Make sure that all three domains are known and the significance of
prokaryotes is appreciated.
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Question 3(b) (i)

This item enabled a number of candidates to showcase their excellent knowledge and
understanding of plant cell walls.

All 4 marks awarded for this good answer.

(b) One domain includes the plants and these have cells with a cell wall,

*i) Describe the structure of a plant cell wall,
Ms‘atm?ﬁ&k (4)

The otk walk o 3 praas. B wnde op. o long. chans of atluta
. soss \med wijﬂtm“ﬁigvjws;mc bendo . e Naty wolacte G
AN wm_.w a0, haid o gthal by onyacn.. S0, - 80 chaia o
SeMilese, e hald togithal by M(MOJ:{LH oo Ko fotna, nuucbbuu
Mo Rortlo e, stiong Hastadto o casblor_ craifd WG oyl Teks
Suppe ) nd Has pnk. __.Lﬁ._qq_ﬁbiﬁo Mo MOtkged M 4 nsk = e
ALK TSk f!».ﬁ.!_’r.m..P(QU?@Q._..\SRJPPC{T Jut e praat.. ok,
@ Ha hof ok Hae ol wAL.....

Plus

Examiner Comments

The thrust of the question is to the structure of the plant cell
wall rather than to the structure of a cellulose molecule.

Examiner Tip

As 4 marks are avaliable, 4 different points should be offered by
candidates.
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3 marks supplied

(b) One domain includes the plants and these have cells with a cell wall.
*i) Describe the structure of a plant cell wall.
4)
ceplant Cell ovatl Ocue) the  Pant Stubuu’g
o U 1y made ... OF..MCCIOECrelS  on. a N ef
______ N T
v .L..L;ﬂ.rft.a‘.ﬂ. A (f acree i‘d(j SHengm
adde. wp...cl. ..mwy UG LS
us
Examiner Comments
| The first point is a general comment whilst the second one elicits
marking points 2 and 5. The reference to lignin in the final
bullet point is marking point 8.
Question 3(b) (ii)
The majority of candidates were able to name both features.
1 mark given
(li) A student studied the cell wall arrangement between two adjacent plant
cells. He noticed several features which he could not name. Two of these are
described in the table below.
Complete the table by writing in the name of each feature described,
(2)
Feature described Name of feature
Site where there was no cell wall and the _
cytoplasm linked the two adjacent cells Pf‘t

Dark line that is the boundary between one cell m \dd‘e [ame .

and the next cell

Examiner Comments

This shows a common incorrect answer for the first feature described.
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Question 4(a)

A number of candidates found this a challenging item with all combinations of alleles seen.

0 marks
Complete the diagram below to show the combination of alleles for the two
recombinant chromosomes.
(1)
7~ ~
AR 1>
o H b
O p— o J‘
— = E'
e L \

Plus
Examiner Comments

This was perhaps the most commonly seen incorrect combination.
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Question 4(b) (i)

This item enabled a majority of candidates to demonstrate their ability to name the labelled
structures.

Only label P gained the mark.

7

(b) Sperm cells are gametes. They contain mitochondria in their mid region.

(i) The photograph below shows a mitochondrion as seen using an electron
microscope.

(3)

CNRI / Science Photo Library
Magnification x 90 000

Name the labelled structures shown in the photograph above.

P.. o xR T
N1 - P —
R Cell  Sar %o,c.a.- MR

Plus

Examiner Comments

Whilst a mitochondrion is an organelle within the cytoplasm, it was not uncommon
to see label Q being denoted cytoplasm.

Likewise, the term cell surface membrane seems to be used commonly for any
membrane by a number of candidates.

It may be worth continuing to emphasize the the differences between
envelopes, organelle membranes and cell surface membrane.
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Whilst a mitochondrion is an organelle within the cytoplasm, it was not uncommon to see label Q being
denoted cytoplasm.

Likewise, the term cell surface membrane seems to be used commonly for any membrane by a number of
candidates.A good answer achieving all three marks

-~

(b) Sperm cells are gametes, They contain mitochondria in their mid region.

(i) The photograph below shows a mitochondrion as seen using an electron
microscope.

(3)

CNRI / Science Photo Library
Magnification x 90 000

Name the labelled structures shown in the photograph above.

Examiner Comments

All three answers are clear.
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Question 4(b) (ii)

It is pleasing to read so many full answers to this high scoring item.

This is a deteiled answer that achieves all 3 marks.

(i) Explain the function of mitochondria in sperm cells.
(3)

Mmur\cv\dmn ovNe. ]Co\mnkmm mckuoh«m

WU oA Bas . (oW of ATP. Twn oo
mwas,MM_Sp.um AN oW %e)c

owWeDD . SuOA o tha waid veoUon of Spam- stk

NEQAMNR. . \cts of AN T ¢

Plus

Examiner Comments

There was no requirement to give details of the position of the
mitochndria as this question focuses on the function.
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Question 4(c) (i)
This calculation posed few problems for the majority of candidates.

Two marks awarded.

r

(c) In some species of mammal, at fertilisation most of the sperm cell enters the egg
cell. The fertilised cell then divides by mitosis.

() A sperm cell containing 65 mitochondria fertilises an egg cell containing

100 000 mitochondria,
Calculate the percentage of the total mitochondria in this fertilised cell that

come from the sperm cell. Show your working.

_ (2)
6S = \co 06D :%’5%7"0“ X(Co <~ C 065/

Plus

Examiner Comments

The calculation is clear and easy to follow
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Question 4(c) (ii)

Approximately 60% of candidates successfully supplied the answer to this item. A commonly seen
technique, used by candidates, to gain the answer of 16 is illustrated in the example below.

Mark achieved.

(i) State how many cells there would be after the fertilised egg has divided, by
mitosis, four times. i

X b = (1)
6

(Total for Question 4 = 10 marks)

us

Examiner Comments

The branching diagram enables the answer to be gained
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Question 5(a) (i)

It is expected that candidates should recognise that starch is composed of alpha glucose rather
than just glucose. However, only a minority suppled the correct answer.

Question 5(a) (ii)

This item required candidates to link two structural points to functions for starch. Whilst there
were some excellent answers demonstrating detailed understanding of these two interrelated
concepts, a number of general responses were seen.

Two marks scored.

*(ii) Describe two ways in which the structure of starch is related to its function.
(4)

Structure -
Hon @ (vﬁA§Oﬁﬂ%k xgux&%
FUNCLION. ... s o eyevity i e s e g N e
ﬂl@t\% \mL K\*(O\ B NS \() C\VQ b‘@@k
(U\C . Plk \ \k“ (\‘\‘f O&E LN ( _
W s (,_JL_.‘{\..&_TQ. whid? ave ware -t(‘,gck\.
Structure .

Com pddr %mc\mt T
kbﬁfgfm_ LK 10 __”\Cfé _@(Ci

Plus

Examiner Comments

Functjpn . (.
q

\

No marks for the first structure and function answer. Second one is a
good example of mp5 and 6.

When a question asks for structure and function it is likely that the items
must link to each other.
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This is a most encouraging and detailed answer that fully deserves its 4 marks.

*(ii) Describe two ways in which the structure of starch is related to its function.
(4)

Structure mleoﬁe \G)S unicNANed.. dnains. , il strocdhuee. .
Function. This _enades o QY. il e 8o it.con. e

- SO, AD. it More. Aot OF. energy. (N .o, amall.
..Spoce

Structure . QM&&\QMY\ . _\GTE. Jorondned. dnoins

Function... Theae.. orancned doins . allaw en2ymes Yo
caon Ihe. gwcosidic. bands . wnich. Join. The algho. .

gwaame. Sogethec, Thia endide . g mid. guuaase release.
o ... . CON. 02 QBRI ¢ LulL 3 (T

Plus

Examiner Comments

Good answer with all marks awarded.
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Question 5(b) (i)

This item asked candidates to describe the temperature effect for all three varieties. It was not
uncommon for candidates to describe only one or two varieties.

1 mark awarded

[

(i) Describe the effect of temperature on the mean percentage of amylose in the
rice grains of all three varieties of rice plant.
(2)

The. \FL.L&M...E«})E:_ temperatore, the. lower the meca.. .
psrc,cnt% €. o4 unquoge - ﬂchatz ve_conelation......

Qi@; jo vum»rj A at 22° £he ‘percentage woxs. ..
1ALS7: oot xor BV (£ was \esbIS S 7. showing

E_}mﬁ_._ temperciture. . cloes have ane __ewec:_t

Plus

Examiner Comments

This first two lines give a general description so is awarded marking point 1.
The rest of the response repeats the data rather than manipulating it.

It is usual to have a marking point for correctly manipulating data when
numerical information is supplied.
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2 marks awarded

"

(i) Describe the effect of temperature on the mean percentage of amylose in the
rice grains of all three varieties of rice plant.

For ol ff)p@ss} ree plant, te

(2)

/e L. Gnmlasg

jmﬂj frow 20%. ak 23%

Yo 1B ... ouf 3 O . whuch 0 & odhpmerent

Examiner Comments

The first sentence is an alternative way of expressing marking point 1.
The second mark is awarded for correctly manipulating the data
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Question 5(b) (ii)

This item elicited the full mark range, though most candidates were able to at lest correctly
suggest rice variety B.

This candidate achieved 3 marks. To gain all 3 marks a correct reference has to be made to the
spread of data,

(i) Using the information in the graph, suggest which set of data is least
supportive of the statement that ‘temperature has an effect on the
percentage of amylose present in rice grains. Explain your answer,
(3)
The. dako. £or. VALY B Suppolss. M, RIBEMOAL Mg mOSE..

[ Bacause. 16 Shows. Haok. pom. and inC/eade. 10 AempRtu®. OF 8.°C.
| | | dacreased
ot AN, PYUCRAROQS. OF OMMYIOIR. A A LLEL. QIOLA. RAlY Chanaee

Joyg D, Wi s, Aess Hhod. Hao. 0LI0a5Q Lol Hae | OHngs VaLIEHES
O (2. PLaMk . The.Glaph..lso. shows. Haak k.. 370 e ro.age. oF
S p oAk A e OF. QU lOSe. .. k. (1 R grm_s‘ QF. VO eky. B

(%67 . These. de. QAALRS. OuRllap.,. s.u-owQ\g ek O um.ietq_.

B Hae temperakure. did. Not. haue txh eppect. on. Hae. pecestage

O amuioss preSeAr n o (e ﬁ:m'n_
_ (Total for Question 5 = 10 marks)

Plus
Examiner Comments

Towards the end of this response the candidates both identifies marking points 4
and 5.

Take note of the presence of error bars as it is likely that a question will
relate to them.
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1 mark achieved by this candidate

(i) Using the information in the graph, suggest which set of data is least
supportive of the statement that 'temperature has an effect on the
percentage of amylose present in rice grains. Explain your answer.
(3)
v NLOU L..&;‘.,L\j f) va.. leant SL_\_T'J{ oy e i O 24 0( Haes.. Llatsmer
ol o F’E...V\ R, lA.,L.D».Lg/(.. L.f{J le'{!ﬂl (0015 1 SN o W T 8 CJ:C. L~
ok 230  aund 3 C. a5 very Amder. At 23°¢
[. S(.
al.re vo. LR, . o #ﬁ' O ..CL,VLx,fj.\..QSCf. LHaas
Haa o no. ol conchaoion. . Canm. be S . The
reaultta  conld \..QJ.L.L'}\..‘Q_.(...LJ B, 2 __l"t'--‘?‘r:‘ﬂ.'m).k_. ko AR Dd( —
ombe..... AL Cond i Greo- e O Bt CEARARANE T G R
lo2ace. . areread | Hae  meaiaremeinte . A teceren,
AR &{Fk“r\ S, Q... e .d be soed o 4a

,,Q_ud.n-r vt o J,_}}_ a0t - (Total for Question 5 = 10 marks)

Plus

Examiner Comments

The question refers to least supportive, so a comparison to the other
varities is expected.
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Question 6(a)

This was the first time that niche has been tested and candidates generally tackled it admirably.
One of the examples below gives the most commonly seen definition.

Species richness was thoroughly understood by the majority of candidates.

No marks awarded

’

6 Biodiversity, including both species richness and genetic diversity, is an important
concept to be considered when organising captive breeding programmes.

(a) Explain what is meant by each of the following terms.
(3)

Niche .\ STD«J—P CHOLOfffgndms.'U’\Qt

Know your definitions
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All 3 marks awarded.

.

6 Biodiversity, including both species richness and genetic diversity, is an important
concept to be considered when organising captive breeding programmes,

(a) Explain what is meant by each of the following terms.
(3)

Niche ...J0...0N0... WM. .. CUAGD. . SMVKL 3. GHQNANAGHL .. Ao JK.... . 4k . fon
feod. . Sabbes. . ehe........

Species richness =M. N W . W ... kA ik %Ww &(&UM

Examiner Comments

The niche definition offered here was the most widely seen.
The reference to amount of species was an acceptable alternative to
a number of species.
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Question 6(b) (i)

Many candidates were able to link the information in the table to the potential risk to cheetah

survival. However, it was not uncommon to see confusion between genes and alleles.

All three marks given.

*(I)  Using the information in the table above and your own knowledge, suggest

why the cheetah Is the cat at most risk if the environment changes.
(3)

| W 50 O VR U V- e S | LLL.W adada £
Utlr_.ﬂ . B oone -'\m?.r. S U DOT
PSRRI A PN G ’T"" bocian 3 doer net. hmane
ol u_w RYPS W SRS S S %L&___
Al A TR ___L,.A,.,h tcx bo Na rtts amanronmait
‘H.wlvaﬂ, \.Mmf I =X W TR _AA -

bocojras) _'t_ P 'i” i'c\ AR | R LI : -
A‘ﬁ:«h{ _.c,t.mr-r L.“.....l a . f;l_ ),ﬂd\ﬂ__d.._‘___bv__ «*E‘aw..:&,«...:. _
v

e P N

0

,_.JL.‘it"}ﬂﬁj‘;]’.r_,.
\l

Plus
Examiner Comments

The first sentence correctly acknowledges that the question is asking why the
cheetah is most at risk.

Examiner Tip

Make sure the difference between a gene and an allele is clear.
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This candidates reponse was worth 1 mark

*(i) Using the information in the table above and your own knowledge, suggest
why the cheetah s the cat at most risk if the environment changes. N

Cheeteh. hes. Hre. lowsesh. _Gwr(eﬂ.lcféﬁ S
. @?P,— ..... d“%ML— olleleS. . Hher £).e4 L2
il e 'HFYclj bl .hdore.. .‘zxd?ufzzc} 4o

olou/\’ L% ol a.cl &in. HRa. enpicemal..

'me, howe . e Cwmollegd Herre. fcmf ainel.
Lo..oc@. .o h, fwl—gcf——-w{
..E}"brﬂLC?] e rﬂmz

Plus

Examiner Comments

This answer gianed marking point 1 at the start and again at the end.
However, the remainder was rather general.
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Question 6(b) (ii)

This item enabled candidates to either tackle the question from the genetic diversity approach
(marking points 1 and 2) or from a reproductive point of view (marking points 3 and 4).

Marking point 1 awarded.

Suggest why this may be advantageous to cheetahs,

(2)
Thts  veeld  alloo  pe  Clegpng b e dgperes
AP ehand ond  Heoa wlh \fereape Hha  Garahic

Examiner Comments

The reference to different variations would not elicit the mark but
different alleles would have done. However, the final statement
achieves the first marking point.

A good answer for two marks.

e T,

Suggest why this may be advantageous to cheetahs.
(2)

The femare  cheetoh 15 mahag  With a

VO 8y af poudners. SO Senedit. wvalioion .
inccectedly wikhin. e cheetah pwtaﬁm., [t
ntredle s Are  vouety

ore lexs lkely fo ecomld erxtnef if. are @

AN env;rgnrr\,gﬂ)(bf ChO&f\_’OG "T.LQ o 0or f?&/u_
oS wl{f anl jfo"d o rL(’fGCLUCﬁ W \L’\Ueﬁﬂﬂe
ncreqsiap the  Ueedqn Popularticn,

Plus

Examiner Comments

The reference to genetic variation is increased would be marking
point 1.
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Question 6(c)

The role of inter zoo swapping was well known by a majority of candidates and most gained both
marks. Again the use of genes and alleles interchangably limited the marks of some.

Two marks awarded.

Suggest what effect transferring Rafa from one zoo to another had on genetic

diversity in this species.
(2)

]
S e e &ll'- e o2 % rC 1 1ve 1J e clue Ao

;l"!l ENY 4

LS CNEABMNL Peael > DO L. 4% "J.J.l-.,?.‘..‘..l:é'l.\'s. ek
caliele s et Do 0T Qe 5. .‘\ e s {_J L

NG enSfenrop Ao o0 Ao dilfeerk 2005 decrenes

te waceS o nloreeddin )

Examiner Comments

Both marking points 1 and 3 supplied.
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Question 7(a) (i)

Most candidates were able to correctly show the route taken by a pollen tube but the two most
common errors shown are illustrated in the examples below.

1 mark awarded.

(a) The diagram below shows a pollen grain on the stigma of a flower.

(i) Onthe diagram above, draw a line to show the route taken by the pollen
tube, from the pollen grain to the micropyle.

s

Examiner Comments

Marking point 2 not given.
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1 mark awarded.

(a) The diagram below shows a pollen grain on the stigma of a flower,

. ()  On the diagram above, draw a line to show the route taken by the pollen
| tube, from the pollen grain to the micropyle.
| (2)

Plus

Examiner Comments

Marking point 1 only awarded.

Question 7(a) (ii)

This item was generally tackled well with only a minority offering more than two answers.
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Question 7(b) (i)

This question required candidates to compare the pollen tube growth with and without boron
present. The whole mark range was seen and some answers were rather ambiguous.

1 mark given.

Time / hours

(i) Using the information in the graph, compare the mean pollen tube length in

these two sugar solutions, over this 30-hour period.
(3)

LR een pollen. pae. Nergth N e
SduhCO ........... Gentrined . baron. 15 Nigher . Aerss he

en A soluben poibadt . _
s dement Mp& "‘Q

Examiner Comments

Marking point 2 is awarded here.

This response gains all three marks.

_ija..r Soluhicn. wwh. Jecton. INCLEASed. . O [, ﬂ-_.,...’lu
wert Xnan A0 Ahat..of. The. ddos. growing. without.
dacon.. The Grachkent 1S, aAch. STeepes. fed. e Aot
Wil fo200n.. SelakLon snewing. Or... Gres. Fostel . Howees
e | :

AL (N s skCodcnke

Plus

Examiner Comments

____(jcom\' ______ WAV E o On. @cw YVGA R CenSiStent as...

The first sentence covers marking points 1 and 2. However, ‘more than double’ is not
marking point 3 (but 180 micrometres difference after 30 hours would have been).
The description at the end stating ‘grow faster’ is marking point 3.
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Question 7(b) (ii)

Few candidates had difficulty extracting the information from the graph to correctly tackle this
question item. The example below is a typical correct response.

Mark awarded.

-

(ii) Using the result of this investigation, a student concluded that boron was
necessary for pollen tube growth.
Suggest why another student disagreed with this conclusion.

okm“"\ o m«',
Re.course . eNen tha V.Setion . Wi Hagad. Ioeron, jrew to

OpproX Iﬁh\”ﬁ;&b | 20 pwa

(1)

us

Examiner Comments

A clear desciption stating that growth occurs without boron present.

Question 7(b) (iii)

Rather similar to (b)(ii) in that most candidates gave a precise statement to elicit the mark.

Question 7(b) (iv)

This required candidates to apply knowledge in an unfamiliar situation and most achieved 1 or 2
marks. The two most commonly awarded marks are shown in the example below.

Both marks awarded.

(iv) Suggest the advantages to flowering plants of increased pollen tube growth.

Lis fper M Yo
L@«\WM Mnﬁo@»@%%mcﬂ

Examiner Comments

A correct reference is made to marking point 3 in the secondly line. In the final sentence, more
likely to reach the embryosac is an alternative for marking point 1.
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Question 8(a) (i)

Candidates generally had little trouble in recognising the relationship between nitrate
concentration and mitosis. However, it was more rare to see a correct manipulation of the data.

Two marks given for this good answer.

-

(ii) Using the result of this investigation, a student concluded that boron was

necessary for pollen tube growth.
Suggest why another student disagreed with this conclusion.

o
Re camse . enen. Aag v.Soludion . Wi Hlaoad kx{oﬂ_ﬁrw to

oppfoxiww%ﬁ’/kﬁ | 20 pwa
|

(1)

us

Examiner Comments

This response shows two different manipulations of the data, namely 24% and
6 cells.

Remember that a describe question with data is likely to have a mark for
correctly manipulating the data.
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Question 8(a) (ii)

It was encouraging to see many candidate answers demonstrating a good grasp of How Science
Works, as tested in this question item.

Both marks awarded.

(i) Suggest why a prediction of the number of cells undergoing mitosis, if the

nitrate ion concentration used were 9.9 mmol dm3, would be unreliable. .
Ok A cenidls gmon . tise . dusgored. f_awint.m%mnh_
o Insw baen camcrsd ode, R encval An o o pelfaom Ynd.
codd be wad b pedid gl madle. Rl o pedition can

Lnhtant.

Examiner Comments

Initially marking point 1 is supplied by the candidate. They then
correctly make reference to not enough data to form a pattern which
is marking point 2. They then describe how the pattern may change.
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Question 8(b)

It was pleasing to see candidates having a good appreciation of this core practical. Many
recognised the need for controlling variables, having 3 or more different nitrate concentrations
as well as detailing how the growth of the root would be assessed.

This answer achieves 3 marks.

-
(b) Describe an experiment to find the optimum nitrate ion concentration for the

growth of wheat seedling roots.
JA neral sam onA (3)

d omidd. frnepuare. at ,&mﬁ L. nultomb—trotes m:,&zzy |
Y.

. .. dfload. coneends :_9 ,mf{/md leis, uile
,u/;v% / ) m /z&mé/ WM@%&ZQ%

. 0l e tlosin -G ool /ﬁfﬂui//f@
et aud Jlt Lot o1 ,7"‘7’/ ool cul e et
A/uaws M _____ simand: andd Jeoondd
IV mmm:}.,e/./ﬁémﬁw bl aud ofties veriadtes conitatad ..
Tould fhen xu/gm[ .. 5744 sintud- stonad lots bes lodoe wa
Zohave pelialle sesulb

(Total for Question 8 = 10 marks)

Plus

Examiner Comments

A clear answer
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Many candidates offered excellent responses to a host of question items testing different
aspects of unit 2, from factual detail, through data interpretation and applying knowledge, to
How Science Works. A number, unncessarily, tended to repeat the question as the beginning
of their answer but this is not necessary and could reduce a candidates time, and therefore,
opportunities, to deliver the mark scoring components of their responses.

Grade Boundaries

Grade Max. Mark A B C D E N
Raw boundary mark 80 59 54 49 45 41 37
Uniform boundary mark 120 96 84 72 60 48 36
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