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Qn ' Suggesiad Response Romarks
1a 8] Amost hall of 1he cohor answered
A deoxynbonuderc aod (mark s penalised for wrong wrongly, wilh genes and nbosomes
spoling) 8s lhe mosl common wrong
answers
b cheek coll _ * sperm coll R slreamlned body. long & thin
Crastar’ oval ~__\clongaled shape long & narow proirusion,
No flagerum/ Lail | Has flagellum/ Lad pear-shaped nucleus to descr be the
Lerge volume of ~ Lesser volume of sperm call
_Oytoplasm cytoplasm
s e ol T hesd Bl Candwdales are lo use their
coll { sperm cell knowiedgo of the cheek cell a~d
Loss miochondns NUMerouS sperm cell 10 answer this quashen
milochondna A Many inappropriale adeclives to
Regulsrty shaped Irmregularty shaped descnbe the sperm coll are rejecied
nuceUs | nucleus N The dols in the cheek cell repsesent
Abvence o' acrosome | Presence ol 1he cyloplasm, but this does nol
_ acrosome mean i1 1s granular whie (here IS no
cytoplasm in the sperm cell' The
_. Eacr full companson COMPENSON was nol aways relevant
such as keng'h of sperm cell vs
shape of cheek cell Any dimenson
such as width and diameter used 1o
compare was irelevant There are
betler answors besdes the
dimensons’
c Ay m X. Many dd nol understand lhe
requirements ol the question and
explanglion Sex vomosomes in make i1s XY, wrole XY ‘or sperm cell and XX for
ovum conlams oty X chromosome and sperm cell qvn
contains enner X o Y chiomosome |
] One 3¢t of unpaved cwomosome! hal’ Ihe number of "R 2 number, 23, onglnal A'umber.
chIomMosome s compared 10 body! somalr cells . same number of chromosomes
Many refarred (o Lhe parent cell
A numoer! compaetel (Ul sel of chiomosomes withoul provding the context of
3 mewss Many responses hinked lo
the ideas of genelic vanalons and

re810¢€g d Mg Serlzalon when gameles luse / 8
I ai 2yg@ole 15 formed whon gameles luse ,

t_ najyral selection which are irralevanil |

2a | blus. [ Gererally wall done —
b sliole where it 13 exproased In homozygous dominant of | R overpower. overnde
heterozygous ! mask the eflect of a recessvn allele Mapaty did not wile the correct
W | atole where it can only be asprassed n 3 VM\:ow,Bo_h dafmlions Some were con’used with
tac0ssive genclype/ can be masked by dominant alele | the terms ‘homorygous’ and
homologous’ betwaen “aligle’ ‘gena’
*masking ef‘ect mark poinl can only be awarded overall | and ‘genclype’
onca lor padis (1) and (n)
< parent genolypes + pheaotypes . No ECF qven J\|_
Parenlal phenclype gven in
gamales correct from G and H | QuOSLION
| Quite a few candwdales used their
correct offspnng genolypes with hines drawn . own letlers and were penahsed one
mark for parant gorotypas Scme
offspang phenolypas corred lor slaled geno'ypes . confused betwean parent
phenotypes and ganolypes
genolype / phenolype rat:o correct . o
3a | Enzymes were jnaclive . T [ Mapaty mssed oul key words in
Kinelic energy ol enzymas + sudsirales lower . their respenses. resuting in loss of
Rale / Irequency ol eifective collisions between marks The 1dea of the effect of
gnzymes and subslrajes ower , INCreasing lemperatve on enzyme
Formalion ol gnzyme-substrale complexes slower admtly was seen In SOMe respenses
Rale of enzyme reacton’ breaking down of hyd-cgon which was wrelavanl
peroxide 15 slower] decreases ,
Max 3m
b Any2from Musl make reference 1o camrot +
enzymes are specific «n action . hydrogen peroxde.,
A enzyme spechaly
Activg sites of enzymes in carrols nol complemenlary | R genenc -eferences o enzyme and
to hydr. \ peroxide. subslrate
R enzymes are spechc m purpose /
No enzyms-subsl/ale complexes lormed . speafic in funchon 7 spealic in nature
Essential pont
Hydrogen peroxide breaks down on Ils own lo relesse
oxygen butbies .
Some candidales nlerpreled thal carrols conlained less
of the same enzymes / had less parmeabta cell surface
membranes | wore nol 1 Ihe optimum pH of
lemperalure
C Cul/crush {he polato stnps nlo cubes / smaller pieces

To Increase surface area to volume ratwo ol polalo

R u=ing more / longer slnps
R changing tempearature or pH of
solulons

hydrogen peraxde lo diffuse faster inlo (he potalo cells,

R increase surface area 1o volume
rabo ol cels 1 enzymes
R aiffuscn of enzymes
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(Qn [ Answer
The agar closest to the well / hole is pink /

Marker's commenls
Most well done.

yellow |

From the edge of the well / hole to the
edge of the pink / yellow clrcle / zone ;
Diameter / radius of the pink circle ;

e Table drawn with header line + two
columns ;
« Headings: concentration of citric acid +

Concentration of | Distance moved /
citric acid / diameler of circle /
percentage or % | zone / mm or cm

0.5 (574

1.0 o D

50 | T

« Units in header only; percentage/ % +
mm/cm;

e Three distances recorded in correct
column + increasing trend ;

Candidates need to provide clear
description on how to measure
the distance travelled. They need
to use words like red colour zone
instead of vague descriptions like
the distance travelled by citric acid
which cannot be seen if not for the
colour. .
Generally well done with trends
being observed.

Careless mistakes such as writing
units in the cell of the table should
not happen anymore.

Measurements done in mm scale
must be in whole numbers.

o Depth / size / width of holes / wells

¢ Concentration / volume / type of
indicator

e Duration of experiment

o Same type of acid

The term ‘amount’ should be
avolded. Terms like volume will be
a better replacement.

error effect of results =
drop slzes vary ; | larger volume
produces greater

diffusion distance ,

no repeats ; unable to identify
anomalous results ;
citrlc acld added | greater distance

at different times | travelled by acid in
circles measured | the well in which acid
at different times ; | was added first /
measured last |

difficult to judge results overestimated
edge of colour or underestimated ;
change/

subjective ;

R: air bubble in syringe, maintaining a
constant temperature, “cannot” determine
edge of colour change

The higher the concentration of citric acid,
the further the acid moves / AW

ECF - conclude base on aiii

Weaker answers include the
mentioning of higher rate of
diffusion of citric acid. This cannot
be observed from the table of
results and must be calculated.

Diffusion coefficlent = (14x14) + 30

=65 .,

Some careless mistakes were
seen with candidates not following
the instructions stated in the
question.

bi

L
Lfine

o Number of drops / three drops of acid in
the holes

.ogom::mzo:\aovs:o_caa\?voﬁ
agar ]

Generally well done with some
points being repeated twice and
therefore received only 1 out of 2
marks.

Max two for dependent variable ;;

o holes made in agar stained with
appropriate pH indicator

0 measure distance
moved/diameter/radius of zone/ measure
time taken to reach specified diameter

Max two for independent variable ;;

o using range of at least 3 specified
temperatures and all less than 70°C
o specified |ogical method of keeping
temperature constant e.g. water bath,
incubator

Max two for variables to be kept constant ;;
o left for fixed specified duration / fixed
specified diameter

o specified same concentration of citric
acld ;

Mark as a pair, effect must match
the source of error.

R: evaporation of water from well
(relatively small exposed surface
area)

A: correct explanation about how
evaporation increases
concentration of citric acid leading
to faster rate of diffusion

R:0°C

R: boiling water bath, air-
conditioned room, lamp, fridge,
water bath in beaker for agar
plates

A: heating lamp with specified
distance from agar plate

Some candidates mentioned
setting up of water bath but did
not mention placing tubes / plates
In the bath hence credit cannot be

awarded;
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any additional poinls .
repeating the investigation at least twice ,
wear gloves / goggles .

ref to temperature equilibrium time prior to
adding citric acld .

Plot graph of distance moved by citric acid
/ mm against temperature of agar /°C ;
The larger the distance moved by the acid
implies a faster rate of diffusion ;

R: "optimum® temperature for
diffuslon, or concluslvely stating
how higher temperature results In
fasler rate of diffusion

AVP .
2ai | Temperature of water in the beaker ; R: temperature of surrounding &
aquatic plant
A common mistake is to identify
light intensity as the independent
variable when the context given is
*at six different temperatures”.
ii To identify anomalous results / to ensure/ | Accuracy and reliability are not
increase reliability of results ; the same.
bi | A: Axes labelled with units ; It is a known relationship between

S: Scale ;
P: Six correcl plots ;
L: Best {it line .

temperalture and rate of
photosynthesis hence it is a
smooth curve. 1m is deducted
under “P" for those who added a
plot for part (iii) on their graph.
Quite a few candidates used an
odd scale of 10:0.25cm? per
minute and are penalised under
°S".

As temperature increases from 5°C to
20°C, rate of photosynthesls increases
from 0.25cm? per minute to 1.14cm?® per
minute ,

As temperature increases from 20°C to

30°C, rate of photosynthesls decreases
from 1.14cm?® per minute to 0.08cm’ per
minute ;

It is necessary to quote data in the
answer to describe the pattem or
trend shown by the data in the
graph.

value to the correct number of d.p.
presented by the data and the
scale.

lii

Correct reading of value from candidate’s
graph+2d.p. .

It is Important to choose an
appropriale scale lo enable
accurale reading of the value from
the graph. Candidates are
penalised for not recording the

offspring ;

Increases chance of survival of offspring ;
More adapted to changes in the
environment ,

Foraging for nectar is species-specific in
insects, hence reduce loss of pollen grains
! increasing chances of stigma-pollen
compatibility

Fertilisation / germination of pollen
| grain/tube;

cl | Line: Outline clear single lines without R: drawing over-exposed parts.
shading . These are not structures of the
Size: occupies at least half of the space flower.
available ,
Detail: one stigma and five anthers right During O’s, if the space allows,
aligned, seven petals with nectar guides make your drawing to be bigger
Proportion (size, length, position); than the picture. Magnification
Stigma labelled ; must be larger than or equal to 1.
i Length of line XY: 89 / 100 / 101 mm ,
7mm,;;
MP1 correct measurement of line XY
MP2 correct calculation
MP3 whole number and correct unit
Ecf MP2 and MP3 from incorrect
measurement
lii Cross pollination / insect pollinated ; R: animal pollination
Question’s context is bees and
wasps, so be specific. Also, itis
wise to choose answers that are
more available in the syllabus.
iv Increase in / more genetic variations in R: prevent self-pollination (vague)

A: species/population less
susceptible to diseases

MC: Confusion between alleles,
genotype and phenotype. Cross
pollination resulits in higher
probability of offspring being
heterozygous hence, less likely
for harmful recessive alleles to be
expressed (i.e., less likely to
have the harmful recessive
phenotype). Probability of
inhenting each allele from each

| parent is NOT affected.
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