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1

Answer afl the questions in this section.

These events take place when glycoproteins are secreted from a cell.

1 addition of carbohydrate to protein

2 fusion of the vesicle with the piasma membrane
3 release of glycoprotein

4 budding of a vesicle from the Golgi apparatus

What is the sequence in which these events take place?

1—=+4-2-3
1—4-3-2
4=1-2-3
451532

o0OW>
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2 A scientist carried out an experiment to separate the organelles in an animal cell by density.

The scientist mixed the cells with a buffer solution which had the same water potential as the
cells. The cells were lysed with a blender to release the organelles.

The mixture was filtered and then spun in a centrifuge at a high speed to separate the heaviest
organelle. This sank to the botiom, forming a solid pellet, 1.

3 r

_| - liquid above
pellet

solid peltet—__|

&

The liguid above pellet 1 was poured into a clean centrifuge tube and spun in the centrifuge at
a higher speed to separate the next heaviest organelle. This organelle sank to the bottom,
forming a solid peliet, 2.

He repeated this procedure twice more to obtain peliet 3 and pellet 4, each containing a single
type of organelle.

What is the possible function of the organelle extracted in peliet 37

digestion of old organeiles

production of ATP

production of mRNA

catalyse bond formation in polypeplides

=
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3 Which diagram correctty shows the farmation of a peptide bond between two amino acids?

4 The table compares three molecules, X, Y and Z, which contain the elements carbon, hydrogen
and oxygen only. The percentage of carbon, hydrogen and oxygen atoms in each molecule is

c

B o
N-—C—C

H H—C—H OH

4

shown.
molecule | % carbon | % hydrogen | % oxygen
X 25.0 50.0 250
Y 285 4.7 238
Z 348 61.6 is
Which row correctly identifies molecules X, Y and Z?
molecule
X Y z
A monasaccharide disaccharide polysaccharide
B monosaccharide polysaccharide triglyceride
c polysaccharide triglyceride monosaccharide
I triglyceride monosaccharide polysaccharide
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5§ Which statements about the differences between phospholipids and triglycerides isfare correct?

1 Phospholipids have hydrophobic regions but triglycerides do nol.
2 The fatty acids in a phosphelipid may be saturated or unsaturated but in a
triglyceride they are always saturated.
3 Phospholipids are amphipathic molecules but triglycerides are non-polar.
1and 2
1 only
2and 3
Jonly

O w>

6 The cell surface membrane structure is described as a 'fluid mosaic'.
Which statement describes the ‘'mosaic’ part of the cell surface membrane?

A The different patterns that are obtained by the moving phospholipid molecules.

B The random distribution of cholesterol molecules within the phosphelipid bilayer.
C The regular patiern produced by the phospholipid heads and membrane proteins.
D The scattering of the different proteins within the phospholipid bilayer.

7 The diagram shows an enzyme, its substrate and an enzyme/substrate complex.

enzyme substrate enzymelsubstirate
complex

Which statement explains how the substrate is able to bind to the active site of the enzyme?

A Contact between the substrate and the enzyme causes a change in the enzyme shape,
B The shape of the active site and the shape of the substrate are exacly complementary.
C The substrate within the active site forms disulfide bonds with amino acids.
D

When the enzyme-substrate complex forms, the primary struciure of the enzyme
changes.
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8 Two enzymes, X and Y, were used in an experiment,
Enzyme X was from bacteria that live in rivers and lakes at temperatures from 5°C to 20°C.
Enzyme Y was from bacteria that live in hot water springs at temperatures from 40°C to 85°C.

The experiment measured the concentration of product produced by each enzyme at

ternperatures between 0°C to 100°C.

Which graph shows the resulis?

A B
X Y X Y
concentration concentrafion
of product of product
0 100 0 100
temperature/*C temperature/*C
c D
Y,
concentration v concentration
of product of product X
o 100 0 100
temperature/°C tlemperature/*C

9 Which is always true of cylokinesis?

1 Cell organelles replicate,

2 Cell organelies are divided between two cells.

3 Nuclear envelope reforms,

A1,2and3 B1and3 C2and3 D 2 only




10 The graph shows measurements Llaken during one mitetic cell cycle

distance

E S

7

X

]

£ 1 15
Time ! minutes

n %

Which stage of mitosis begins at X and which measurements are shown by curve 1 and 27

Stage beginning at | F e es and s of | centromarea of sistr
spindie chrematids
A Anaphase 1 2
B Anaphase 2 1
C Metaphase 1 2
D Metaphase 2 1

[Tum over
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The codons UGU and UGC code for the amino acid cystelne, which can form disulfide bonds
in a polypeptide.

The codon UGG codes for the aming acid tryptophan, which does not contain a sulfur atom.
The codon UGA is a stop signal.
The DNA triplet code for the $0th amino acid in a particular polypeptide is ACA.

Which single base substitution(s) in this triplet code will result in no disulfide bond being formed
with the 1Qth amino acid in the polypeptide?

A  ACCand ACG

B ACG and ACT

C ACTand ACC

D ACT only

An antibiotic, edeine, was isolated. It inhibits protein synthesis but has no effect on either DNA
synthesis or RNA synthesis. When added to a translation mbdure containing fully intact
organelles, edeine stops haemoglobin translation after 10s.

Analysis of the edeine-mhibited mixture by centrifugation showed that no polyribosomes
remained by the fime protein synthesis had stopped. Instead, all the mRNA accumulated
together with small ribosomal subunit and initiator tRNA.

What step in protein synthesis does edeine inhibit?

A It interferes with chain termination and release of the peptide.

B it inhibits the binding of amino acyl-tRNAs fo the A-site in the ribosome.

C It blocks the transiocation of peptidyl-tRNA from the A-site to the P-sile of the ribosome.
D

it prevents the formation of the translation initiation complex, which contains the initiator
tRNA and both ribosomal subunits.

Which of the foliowing statements describe the purpose of transferring DNA fragments from a
gel fo a nitrocellulose paper during Southem blotting?

1 To permanently attach the DNA fragments to a substrate
2 To separate the two complementary DNA strands
3 To transfer only the DNA that is of interest
4 To separate out the PCR products
1 only
Tand 2
2,3and 4
1,2and 3
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14 How many PCR cycles would an original sample of DNA have to pass through In order to

increase the sample to eight times in quantity?

A

B
C
D

2

3
4
6

15 Stem cells are found in many tissues that require frequent cell replacement such as the skin,

the intestine and the blood.

However, within their own environments, a bone marrow cefl cannot be induced to produce a
skin cell and a skin cel) cannot be induced to produce a biood cell.

Which statement explains this?

A
B
c

D

16 Which row best describes the ability of zygotic stem cells to differentiate?

Different stem ceils only have the genes required for their particular cell line.
Genes not required for the differentiation of a particular cell fine are methylated.
Binding of repressor molecules prevents the expression of genes not required for a

particular cell line.

Expression of gene not required for a particular cell line is controlled at iranslational level.

Tolipotent Pluripotent Multipotent
A v v v
8 v x v
C v x x
D x v v

key
v = ability

* = np ability
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17 Which of the following stalements is true of post-transeriptional modification?

1 Nucleotides are added at both ends of the RNA which increases the stability of
mRNA for transiation.

2 The length of 3' end of RNA that was extended with adenine molecules by
{elomerase determines the half-life of the mRNA.

3 Enzymes remove nucleotides in the non-coding regions to create a conlinuous
coding sequence.

4 mRNAs are transcribed from heavily methylated DNA regions.

1and 2
1and 3
2and 4
3and 4

o>

18 The irp operonis a

A negatively controlied inducible operon.
B positively controlled inducible operon.

C negatively controlled repressible operon.
D positively controlled repressible operon.

19 If DNA is damaged, checkpoints in the cell cycle can eijther trigger DNA repair, allowing the cell
to progress through the cell cycle or, if this cannot be carried out, divert the process to
programmed celi death (apoptosis).

Breaks in double-stranded DNA can be repaired using proteins such as p53 and Chk1.
About half of all cancer cells have non-functional p53 proteins.

An inhibitor for Chk1 protein has been developed as a treatment for cancer patients to Improve
tumour shrinkage during radiation treatment.

How wouid this Chk1 inhibitor benefit these patients?

A Chkt genes would be damaged and unable to repair DNA.

B Fewer healthy cells would have damaged DNA.

C More cells with non-functional p53 protein would undergo apoptosis.
D The radiation treatment wouid kill alt the tumour cells.
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20 The neuraminidase of influenza virus exhibit all the following properties except
A facilitating the release of virus particles from infected cells.

attaching with the sialic acid receptor present in upper respiratory tract.

embedding in the outer surface of the viral envelope.

OO

carrying oul enzyme activity.

21 Which of the following materials can be 1aken up by a bacterium from the surrounding during
transformation?

1 DNA from a bacteriophage
2 linear plasmid
3 rRNA from another bacterium

1 only
Jonly
1and2
Zand 3

oo m >

22 Some plants with large pink flowers were allowed to interbreed, They produced hundreds of
seeds. When the seeds germinated, fifty seedlings were selected at random and aliowed to
grow to maturity.

The resulting plants had red, pink or white flowers, which were either large or smail.

The numbers of the different types of plant are shown in the table.

flower colour
red | pink | white
large { 9 20 ]
small | 4 & 2

fiower size

For which plants can the genotype for both colour and size of flower be known for certain?

A all plants with large flowers

B all plants with smalt flowers

C plants with large pink or small red flowers
D

plants with iarge red or smal white flowers

[Tum over
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23 Pure-breeding pea plants that produced yelfow and round seeds were crossed with pure-
breeding pea plants that produced green and wrinkled seeds.

Al the first generation, F1, produced vellow and round seeds. Seffing of F1 was camried out and
the rasults of the F2 generation was recorded in the table.

Phenotype of observed expected e )
seed numbers (O) | numbers (E) C-E (O-EF | (O-Ef/E
Yellow, round 50
Yeilow,
wrinkled 20
Green, round 16
Green,
wrinkled 10
total 96 96 0

Assuming normal Mendelian inheritance, which of the following option is correct?

A =24, degrees of freedom = 2
B 22 =24, degrees of freedom = 3
C 2 =3.4, degrees of freedom = 2
D 2 =3.4, degrees of freedom = 3
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24 Myxomalosis is a viral disease of rabbits caused by Myxoma virus. The virus spreads rapidly
and most rabbits die within 14 days of being infected.

25

26

Myxoma virus was used to reduce the number of rabbits in countries where the rabbits are a
significant crop pest.

The initial release of the virus caused rabbit populations to fall by over 80%. Resistance to the
virus increased in the following 70 years, so at present fime, up to 50% of infected rabbits are
able to survive.

Which statement could explain the increasing frequency of rabbits that are resistant to Myxoma
virus in the years following release of the virus?

o0 w >

1 During disease outbreaks there is greater food availability for the surviving rabbits,
increasing the probability that they survive and breed.

2 The initial release of the vitus led to a boitleneck event such that only rabbits with
the resistant alleles were able to survive.

3 Infected rabbils die quickly, hence the genes that code for the Myxoma virus are
gliminated from the population.

4 In populations with high incidences of myxomatosis, mutations leading to resistance
are more likely to occur.
1and 2
3and 4
1and 3
2and 4

Which statement is correct about a classification system based on phylogeny?

>

o oOm

lt is based on evolutionary relationships.

It is based on one feature, not a group of similar features.
It is based on phenotypic structures.

{tis based on taxonomic groups.

Many signat transduction pathways use second messengers to

A

B
c
D

transport a signal through the plasma membrane.

relay a signal from the outside to the inside of the cell,

relay a signal from the inside of the membrane throughout the cytoplasm.
amplify the message by phosphorylating proteins.

[Turn over



27 The graph shows the changes that occur in the concentration of antibodies in the blood of a

28

14

baby before birth and during the first few months after birth.

concentration
of antibodies
in blood of
baby

total antibodies

made by baby

anfibodies
from mother

T ] T T T
¢ 2 4 6 8 10 12 14

time /months

Which description about the changes in immunity during the first few months after birth is

correct?

A active artificial immunity decreases, active natural immunity increases
B active natural immunity decreases, active artificial immunity increases
C passive artificial immunity decreases, active natural Immunity increases
D passive natural immunity decreases, active natural immunity increases

Which of the following changes the variable region of an antibody?

Somatlc recalibration
Somatic recombination
Somatic hyper-mutation
Class switching

b N -

1and 3
2and 3
1and 4
2and 4

o0 WP
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29 The diagram shows an arctic food web. It features two primary producers (phyloplankion and
ice algae) that fix carbon by photosynthesis. lce algae thrive in nutrient-rich pockets in the ice,
while phytaplankton are found freely floating in the ocean,

polar bear

phytop!ankton%
SN
’44_, W —
\/' zooplankton

l

arctic cod

3

\p\ /’{ ice algae

Which of the following is not true regarding the effect of climate change on this arctic habitat?

A Decline in ice algae can lead to the decline in polar bear population.

B Decline in ice algae will lead to an increase in phytoplankton because there is less
competition between phytoplankton and ice algae for resources.

C The effect on arctic cod, seal, and polar bear populations depends on how much
zooplankton population s affected by the decline in ice algae.

D Decline in zooplankion may lead 1o decline in seal population.

[Turn over
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30 The bar chart shows the production of greenhouse gases (carbon dioxide and methane) from
agriculture in the European Union (EU) from 2000 to 2011, measured in millions of tonnes.

52009 M A e

5000 [ ] ] ]

production of 4800 -
greenholse gases
/millions of tormes 4500 -

4400

4200
200020012002 20032004 2005 2006 2007 2008 2009 2010 2011

year
Which of the following could contribute to the trend seen between 2003 and 20087

A Conversion of intensive farmiand into woodland reserves.

B  Greater use of agricultural machinery for harvesting.

C Increased consumption of meat-based products.

D Increased import and export of crops between EU countries.
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Answer all questions.

Choiesterol is synthesised in the smooth endoplasmic reticulum {SER) in liver celis by a serles of
enzyme-catalysed reactions.

Within the SER, molecules of cholesterol and triglycerides are surrounded by proteins and
phospholipids to form lipoproteins. These lipoprotein particles enter the Golgi apparatus where
they are packaged into vesicles and pass 1o the blood. These lipoproteins containing cholesterol
are transported to all parts of the body.

Fig. 1.1 Is an eleciron micrograph of part of a liver cell showing the packaging of a lipeprotein
particle.

lipoprotein
particle

(a) Name organelle T in Fig. 1.1 and describe ifs role in liver cells.

ISR < |
nunﬂowqij
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{b) (i} Suggest why cholesterol is packaged into lipoproteins before release from liver cells
into the blood.

2]

Organelle § can be found attached to a membrane system that is distinct from SER. It is composed
of a nucleic acid and another biclogical molecule.

{e) (i) Name the nucleic acid found in organelle S.

L1

(i) Describe the roles of the nucleic acid named in {c)i).

MY NS NAN 10 D0

HISYT

-..[2]

(d) Evolutionary theorists suggested that organelle T used to be a freediving prokaryotic
organism but was engulfed by a eukaryotic cell and eventually became a part of it.

Give an evidence to justify why they may be correct.

1]
[Total: 10}
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Mineral ion X is taken into plant cells. The transport of ion Xis interrupted when a metabolic poison—l
which affects the mitochondrial electron transport chain is present,

Some cells were placed in media containing different concentrations of ion X without the metabolic
poison. After one hour, the cells were removed and the intraceilular concentration of X was
measured.

Fig. 2.1 shows the resuilts.

maximum intracellular *
concentration of X/ A.U.

.04

0.02—~

0.00 i | | —
0.000 0.001 0.002 0.003 0.004
concentration of X in external medium / A.U.

Fig. 2.1

{a) Describe the arrangemeant of the phospholipids in the plasma membrane.

-2}
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{b} With reference to Fig, 2.1, —I

{i} identify the process by which X is transported into the cell;

(i) give a reasen for your answer in (bYi).

[Total: 5]
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One of the substrates required by DNA polymerase is deoxyribonucleoside triphosphate (dNTP-)._—l

Dideoxyribonucleoside triphosphate (ddNTP) is a modified nucleotide that affects DNA
polymerase activity.

Fig. 3.1 shows the structures of dNTP and ddNTP.

(e o
'0-—|'1=o ‘o-l‘>=0
0 ¢
“0—p=0
5
“0mber0
é fase
&y
0
L
H H
deoxyribonucieoside dideoxyribonucleoside
triphosphate triphosphate
(dNTP} (ddNTPY

Fig. 3.1

in an investigation, the effect of different concentrations of ddNTP on the rate of DNA synthesis
was determined. o

The results of the investigation are shown in Fig. 3.2.

7

6 L= no ddNTP

[}

2 5uM ddNTP

o

rate of DNA synthesis /
arbitrary units

10uM ddNTP

w
1

10 20 30 40 50 €0

dNTP concentration / pM
Fig. 3.2
D WY ST TG QARG
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{(a) Describe the effect of increasing substrate concentration on the rate of DNA synthesis, In tr:|
absence of ddNTP.

- [2]
(b) With reference to Fig. 3.2, state the effects of ddNTF on the rate of DNA synthesis.

K

BAOEYIE SiH) K 38 0N DD

{c) The optimum pH for DNA polymerase is pH 9.0.

Suggest and explain what happens to the rate of DNA synthesis when DNA polymerase is
placed in a medium with pH 1.0.

-3
[Total: 8]
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Fig. 4.1 shows a linear chromosome undergoing the first round of DNA replication.
Origin of replication
Parental DNA

templatestrand

Fig. 4.1

{a} (i) On Fig. 4.1, draw the direction of DNA synthesis for the leading {(—— } and lagging
strard ( - - - - >) for both parental DNA template strands.
3

{ii} Describe two differences in the formation of the leading and lagging strands.

2]
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During sexual reproduction, meiosis is an important source of genetic variation.

{b) (i) Descrbe the events that take place during prophase | of meiosis in an animal cell.

A [3]

(i) Explain how independent assortment of homologous chromosomes leads to genetic
variation during meiosis L.

...[3
[Tatal; 9]
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Fig. 5.1 shows the processes leading to the formation of a messenger RNA (mRNA) molecule th:I
is eventually transiated into a polypeptide.

fntron £xon

DNA

e ot ]

i

mRNA

Transiation

}

Polypeplide
Fig. 5.1

{a) Explain why transcription is necessary for polypepfide synthesis.

.2
{b) Suggest why it is important that the mature mRNA only consists of exons.

2
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{c} Compare the process of replication and translation,

BP~244
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Blood stem cells in the bone marrow differentiate into red blood cells. ]

{a) State two characteristics of a stem cell.

-f2l

Erythropoietin (EPQ) is a large glycoprotein synthesised and secreted by specialised cells In the
kidney. EPO acts at the surface of particular target cells, such as cells in the bone marrow. This
triggers a signaling pathway, which stimulates bone marrow cells io forrn red blood cells.

{b) Al cells of the body are exposed to circulating blood ptasma containing EPO, but only
particular target cells respond.

Explain why EPO acts on target cells and not other cells.

W)
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Transcription factors e-myb and GATA-1 play important roles in red blood cell differentiation. —l

The amount of c-myb mRNA and GATA-T mRNA in the red blood progenitor cells can vary at
different periods of red blood cell differentiation.

mRNA was extracted from samples of red blood progenitor celis at different time intervals and
separated via gel electrophoresis. Nucleic acid hybridisation was carried out to identify the
positions of c-myb mRNA and GATA-7 mRNA.

Fig. 6.1 shows the results of the nucleic acid hybridisation, which indicates the amount of c-myb
mRNA and GATA-1T mRNA at different time intervals.

red blood progenitor cell red blood cell

0 2 4 8 12 162024 28 3236 4872 96  hours

c-myb

GATA-1

Fig. 6.1

{c) in order to detect mRNA, a process similar to Southern blot was carried out, Radioactive
probes were used in nucleic acid hybridisation.

Explain the need fo carry out nucleic acid hybridisation.

02
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{d) Describe the changes in the amount of c-myb mRNA between 0 and 72 hours.

BN )

Research has shown that GATA-1 protein represses the ¢-myb gene expression during the later
stage of red blood cell differentlation.

{e} Explain how GATA-1 protein acts as a repressor.

3
[Total: 10]
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Partl —l

A wild type beetle normally has smooth and white outer wings while the mutant beetle has the
recessive phenotypes, bumpy and grey.

An investigalor carried out a cross betwean pure breeding wild type beetles and pure breeding
mutant beeties. A test cross was then conducted for the two loci. This test cross took F1 females
and crossed them with a male pure breeding for the recessive phenotype.

The resuits of the test cross are shown in Table 7.1,

Table 7.1
Phenotypic class Number of offspring
Smooth and white 380
Bumpy and grey 380
Smooth and grey 20
Bumpy and white 20

{a} Draw a genetic diagram fo explain the observed resulfs of the test cross.

Use the following symbols,
A Smooth; a bumpy; B White; b grey
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The investigator hypothesised that smooth wing beeties are longer than bumpy wing beet[e?l
Measurements of the length of the wings were made and the results are shown in Table 7.2.

Table 7.2
Phenotypic class Number of beetles | Mean length of wing | Standard deviation
measured / mm { mm
Smooth wing 10 30 5
Bumpy wing 16 25 5
The formula used for Hest is:

The formula for degree of freedom: ny+nz -2

Degree of SIGNIFICANCE LEVEL FOR ONE-TAILED T TEST
freedom 8.10 0.06 0.025 0.01 0.005
SIGNIFICANCE LEVEL FOR TWO-TAILED T TEST :
0.20 0.10 0.05 0.02 0.014
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2787
26 1.315 1.706 2.056 2,479 2.779
{b) Calculate the fvalue to three decimal places and conclude whether the investigator's

hypothesis is valid. Show your working clearly.
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...[4)
[Total: 8]
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Tuberculosis (TB) is an infeclious disease caused by the bacterium Mycobacterium tuberculosi
Streptomycin was the first antibiolic used to freast TB. During the first few years after the
introduction of streptomycin treatment, an increasing number of M. fuberctlosis bacteria
developed resistance to streptomycin.

(a) Explain the increase in numbers of streptomycin resistant M. tuberculosis basteria.

The antibiotic rifampicin was introduced as an aliernative to streptomycin. Rifampicin acts by
inhibiting the bacterial enzyme RNA polymerase. M. fuberculosis and humans both use RNA
polymerase for transcription.

(b) Distinguish the mode of action between rifampicin and penicilin.

[2]

{c) Suggest why rifampicin does not affect transcription in human cells.
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Other drugs such as isoniazid are also used in the freatment of TB. l

Some bacteria are now resistant to more than one of these drugs. These bacleria are known as
multi-drug resistant (MDR) bacteria.

(d) Suggest two ways to reduce the emergence of drug resistance in bacteria.

2]
[Total: 9]
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Question 9 starts on page 8
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9 During a marathon, an athlete may have 1o carry out anaerabic respiration in addition to aerob:|

respiration to produce sufficient ATP.

Fig. 9.1 outlines both processes in the athlete.

glucose lactate

glycolysis ATP

compound X

fink
reaction

Y

compound Y

carbon .
dioxide oxidative

phosphorylation

ATP
Fig.9.1

water

{a) With reference to Fig. 9.1, identify compounds X and ¥:
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{b} Comiplete Table 9.1 to show the number of reduced coenzymes that isfare formed at ea;—l
stage of respiration, when one molecule of glucose is oxidised.

Table 9.1
Reduced NAD Reduced FAD
glycolysis
link reaction
Krebs cycle

[2)

(¢} With reference to Fig. 9.1, explain why there is a need for compound X to be converted to
lactate in the absence of oxygen.

MIDNTY SIHL M1 JLW L3 OO

...[4]

(d) Suggest whether anaerobic respiration alone is sufficient for the athlete to complete the
marathon.

- [2]
[Total: 10]

130 WOT CARITE B s LIAKR

I_ [TURN OVEE_I



00 KT WRITE I THIS KaRGH:

10

DO NOTWRITE I TE0S HSARGI

-

10 Fig. 10.1 outlines the main reaction in the light-dependent stage of photosynthesis.

reduced
ONADP
! LIGHTINDEPENDENT 2NADP
light STAGE +
A fa- 24+
~ light 4

ATP

RA
H,0

Fig, 10.1

{a) State precisely where

(i) the light-dependent stage occurs.
(i) the light-independent stage occurs.

(b) Give the name of the precess at R.

{c) Describe the role of reduced NADP in the light-independent stage.
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The unicefiular photosynthetic green alga, Chiorelfa, was originaily studied for its potential as

11
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food source.

in one study into the productivity of Chloreffa, carbon divxide concentration was altered to
investigate its effects on the light-independent stage of pholosynthesis.

* & 2 9 9

The results are shown in Fig. 10.2.

A cell suspension of Chiorelia was illuminated using a bench lamp.
The suspension was supplied with carbon dioxide at a concentration of 1% for 200 seconds.
The concentration of carbon dioxide was then reduced to 0.03% for a further 200 seconds.
The concentrations of RuBP and GP {PGA) were measured at regular intervals.

Throughout the investigation the temperature of the suspension was maintained at 25 °C.

O O O TJLITTETT T
oy TT1 P PLE L ST
mncenh‘aﬁon IERENS EEEER] Illllllilill-"--_
/ arbitrary units 1% CGO: 0.03%CO, T
. TH
2 GP
-+ b
1 RuBP [1F] 3
0 r ) )
0 50 100 150 200 250 300 350 400

time/s

Fig. 10.2

(d) State precisely where in the chloroplast RuBP and GP are located.

{e}

Describe the change in concentration of RuBP between 200 and 350 seconds.
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(ii) Explain why the concentration of RuBP changed beiween 200 and 270 seconds. _]

...[3
{f) State two differences between the structure of starch and cellulose.

L2
[Total: 13}
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Question 11 starts on page 14
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The HIV/AIDS pandemic has had a very large impact on life expectancy in many African countriezl

Table 14.1 shows estimated data for four African countries for

« the average life expectancy of an individual born in 2002

« the percentage of the population testing positive for HIV in 2002
» the average life expectancy of an individual born in 2002 if there was no HIVIAIDS pandemic.

Table 11.1
Life expectancy | years Percentage of
Country population testing
Without HIVIAIDS | With HIVIAIDS positive for HIV

Kenya 65.6 455 14.0
Malawi 66.3 38.5 16.0
South Africa 66.3 48.8 189
Zambia 55.4 353 200

{a) Using the ‘without HIV/AIDS' and ‘with HIV/AIDS' data shown in Table 11.1, calculate the
percentage decrease in life expectancy for Zambia.

Show your working and give your answer to the nearest whole number.
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{(b) After studying the data in Table 11.1, a student concluded that: ——|

“There Is a correlation between the percentage of the population testing positive for HIV and
the decrease in estimated life expectancy with HIV/AIDS.”

With reference to Table 11.1, explain why the data do not fully support the student's
conclusion.

-2

{e) A person who is confirmed as HiV-posilive has been tested positive for the presence of
antibodies to HIV.

QOutline the events that leads to the production of antibodies spesific to HIV.

...I5]
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Various anti-HIV antibodies, which can bind to different parts of the same HIV virus, are found in
the infected person.

{d) Suggest the significance of having various anti-HIV antibodies produced in the infected
person.

--[1
[Total: 10]

« End of Paper 2 Part ll -
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Section A
Answer all the questions in this section.

1 Cholera is an infectious disease that is caused by eating food or drinking water contaminated with
a bacterium called Vibrio cholerae.

Fig. 1.1 shows a transmission electron micrograph of Vibrio cholerae.

Fig. 1.1

{a} Explain what is meant by an infectious disease.

12

The symptoms of cholera are caused by choleragen, a toxin released by the bacterium,
Choleragen is a protein made up of six polypeptides:
» a single polypeptide known as the A subunit that includes an extended alpha helix

« five polypeptides that together make the B subunit.

The B subunit of choleragen binds to a cell surface membrane component, known as GM1, of an
intestinal epithelial cell. The complete choleragen protein then enters the sell by endocylosis. Once

ingide the cell, the A subunit of the protein acts as an enzyme, disrupting the normal functioning
of the cell.

{b) List the levels of protein structure present in choleragen.

-1
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{c) Inthe laboratory, it is possible to produce a form of choleragen consisting of enly B subunit
as a vaccine against cholera.

{)) Suggest why B subunit, rather than A subunit, is used in the production of the vaccine.

...[4]

{d} Viruses that infect bacteria are called bacteriophages. Some bacteriophages that infect the
choiera pathogen cause lysis of the bacterium.

(i} Compare the structures of V. cholerae and bacteripphage.

...[2]
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{i) Some scientists believe that bacteriophages could be used lo treat people who are
infected with cholera. Suggest the properties of the bacteriophages that would make
this possible.

(2]

Microbiologists consider the use of bacteriophages for treatment to be dangerous as these viruses
could lead to gene transfer from harmful bacieria to normal gut bacteria.

(e} Name the process of gene transfer and suggest why such a gene transfer could be
dangerous.

2
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Infection by V. choferae causes severe watery diarrhoea, which leads to dehydration (loss of water
and icns) and even death if unireated.

Fig. 1.2 shows the signalling pathway acftivated by choleragen.

Choleragen

Intestinal lumen Excess Excess sodium ions
chioride ions and water

Intestinal epithelial cell

A subunit

Adenylate cyclase cAMP /

Fig. 1.2

() With reference to Fig. 1.2, outling how the A subunit inside the cell can result In diarrhoea.
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insulinis a peptide hormone secreted by the pancreas. It triggers a different cefl signalling pathway
and cellular response from choleragen.

The binding of insulin to the insulin receptor found on target cells such as muscle cells, triggers
specific responses that eventually helps to lower the blood glucose levels.

{o} Outline how the binding of insulin {o its receptor is able to trigger a response inside a muscle
cell.

.3

{h} Describe one effect of insufin on muscle celis.

1]
{i) In some diabetics, the insulin receplors are mutated and do not allow insulin to bind.

Explain how a mutation to the gene coding for the insulin receptor can affect blood glucose
levels.

I3}
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Preproinsulin is non-functional and has to undergo post-translational modification to form the
functional insulin that is secreted out of the cell.

The hormone insulin is synthesised in the beta cells of the pancreas as preproinsulin,

Fig. 1.3 shows the process of post-translational modification to form the functional insulin.

Disulfide bonds

B chain, - ' . .
?_,c-peptude ! }
; ¥ - £
/ { ;
i i (> +
\ - \
% 3
(N | E
e n chain v
Preprainsulin Proinsulin Functional C-peptide
insulin

Fig. 1.3

{i) With reference to Fig. 1.3, describe how post-transiational modification of preproinsulin can
give rise to the functional insulin.

.43

C-peptide will be released into the bloodstream together with the insulin hormone. The C-peptide
does not serve any function, but they are useful for monitoring the levels of functioning beta cells

in people with diabetes.

(k) Predict the level of C-peptide in people with lesser number of functioning beta ceils, Give 2
reason for your prediction.

[Totak: 29]
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2 (a} The African clawed frog {(Xenopus laevis) is a well-studied amphibian. Complete Table 2.1 to
show the classification of Xenopus laevis.

Table 2.1
Kingdom
Phylum Chordata
Class Amphibia
..... Anura
Plipidag
Genus
Species Xenopus iaevis

{2

The evolutionary origin of the four-legged amphibians from fish has been the subject of much
debate for many years.

Among living fish, the rarely-caught coelacanth and the lungfish are thought to be most closely
related to these amphibians.

Samples of blood were taken from two coelacanths that were recently captured near Comoros.

The amino acid sequences of the a and B chains of coelacanth and lungfish haemoglobin were
compared with the known sequences of amphibian adults and their aquatic larvae (tadpoles).
Organisms with more matches in the amino acid sequence of a polypeptide chain share a more
recent common ancestor than those with fewer matches.

The comparisons with three species of amphibians, Xenopus laevis (X), X. tropicalis (@) and
Rana catesbeiana (Re) are shown in Table 2.2,

Table 2.2
Percentage of matches of amino'acid_sequence
. . Species of amphibian larvae
Species of amphibian adults (tadpoles)
fish '
species Xl Xt Rc X Xt Re
Coelacanth 42.0 47.5 No data 454 426 48.2
o chains
Lungfish 404 42.1 No data 40.7 39.0 379
Coelacanth | 42,1 43.2 40.7 521 52.1 582
R chains
Lungfish 44.1 459 41.4 47.3 459 48.6

l_ L RUT ArETE 0 THIS sbaioi [TURN ovER—I
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(b) Using the informaticn in Table 2.2, evaluate whether the data supports the suggestion that
coelacanths and amphibians share a more recent common ancestor than lungfish and
amphibians.

14

{c) Describe one advantage of the use of molecular systematics in determining the evolutionary
relationship between amphibian, coglacanth and lungfish.

.[1]
(d} Explain the role of isolating mechanisms in the evolution of new species.

{Total: 10]
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3 Fig. 3.1 shows the global distribution of Aedes aegypli based on occurrence data from published
fiterature between 1980 and 2014. Darker regions corresponded to regions with higher incidence
of dengue disease that is transmitted by A. aegypfi.

Fig. 3.1

{a} Explain why dengue disease is much more common in regions near the equator than in other
parts of the world.

02

(b} Sugpgest two reasons why governments in parts of the world other than regions near the
equator, are also becoming increasingly concerned about dengue disease.

e 2]
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{c) Outline the development of dengue virus in humans.

[
One method to reduce the transmission of dengue is the Sterile Insect Technique (SIT). This
involves releasing large numbers of sterile (infertile) male A. asgypti into the habitat. These males
have been made infertile by radiation.

{d) Suggest how using the SIT could reduce transmission of dengue.

)|

{e} 1t was observed that the release of radiation-slerilised A aegypli has not been very
successful in controlling the transmission of dengue.

Give one reason for the observation.
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Recently, a new method was developed to control A. aegypti. Scientisis produced ransgenic
males carrying a ‘lethal gene’. The expression of this gene reduces the survival rate of the
offspring.

The scientists released fransgenic males every week in one location in a Brazilian city.
The number of A. aegypli in the area where transgenic males were released was deiermined

regularly. This was also determined in a confrol area where no transgenic males were released.
Fig. 3.2 shows their resulls.

%0y . Key
8004 é ;.II :1 _TfeatEd area
700 D : :i:i === Control area
1 [} [RY3
o\ !
. } X
Y B ’ [T
Mumber of gop- Iﬁ‘"'»l |{ A A lr' ! " .'.'\ P
A. aegypli t e YW Ay &,
S Y WAL
300 ! Y ¥ ’
I Wy
200+ l!: :E:
100+ '
D 13 T T 1] 1 L] T L] £ T T ) T L) L 1
¢ 1 2 3 4 5 6 7 8 89 10 11 12 13 14 15 16
Time /weeks
Fig. 3.2

{f) Suggest why the scientists released transgenic males every week.

-1
{g} The release of transgenic males proved successful in reducing the number of A. aegyphi.
Describe how the resuiis in Fig. 3.2 support this conclusion,
fTotal: 11}

- End of Paper 3 Section A -
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4 (a)

(b}

5 {(a

(b)

Section B
Answer one question in this section.

Write your answers on the lined paper provided at the end of this*Question Paper.

Your answers should be illustrated by large, clearly 1abelled diagrams, where appropriate.

Your answers must be in continuous prose, where appropriate,
Your answers must be set out in parts (@) and (b) as indicated in the question,
Describe how the product of photosynthesis confributes towards the growth of a plant and

suggest the effects on plant growth when the piant is grown at its compensation point for
prolonged period of time, [12]

Prokaryotes and eukaryotes respond differently to changes in the environmental conditions.
Describe how bacteria respond to changes in lactose supply.

Compare the advantages of a mammalian response to changes in blood glucose concentration
with that of a bacterial response to changes in supply of lactose. [13]

[Total: 25)

An increase in DNA methylation at the promoter region of tumour suppressar genes could lead
to greater tendency for an individual to develop cancer.

Compare the features of stem cells and cancer cells and suggest how DNA methylation at the
promoter of tumour suppressar genes could contribute towards the development of cancer.

(3
Climatic factors affect the duration of each season, resulting in mismatch of flowering timings
and insect maturation. For example pfants bloom earlier but bees are not available to poliinate
the flowers. As a resuit, flowers are not pollinated and bees do nof have enough food.

Discuss the possible impacts of climate change on microevolution of insects and plants that rely
on insects as pollinators. |

[Total: 25]
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I—1__ Plant cells contain an enzyme, catalase, which catalyses the hydrolysis (breakdown) of hydrog;n—l
peroxide into oxygen and water, An exiract of plant tissue contains catalase.

You are required to investigate the effect of solution X on the activity of the catalase in a plant extract
P by:
= preparing different concentrations of solution X

- investigating the effect of different concentrations of solution X by counting the number of
bubbles of oxygen released In two minutes

+  finding the rate of activity of the catalase by measuring the time taken to collect 2 cm® of
the oxygen.

You are provided with:

Labelled Contents Hazard level Volume / cm?
X 0.3% solution of X Harmful 20
w Distilled water None 100
P Plant extract solution None 90
H Hydrogen peroxide sofution Harmful irritant 90
T Tap waler None -

When carrying out a practical procedure, the hazards of the use of all the apparalus and all of the
reagents need to be considered, then the level of risk needs to be assessed as low or medium or
high.

{a} (i) State the hazard with the greatest level of risk when using the apparatus and reagents in
page 4.

State the level of risk of the procedure: low or medium or high.
Bz 0 s e ciienieeraeven i ersassrtssbseasainsstnss baninresssanrtasrransnreent srnans e smrsehtsnmnesnnnmemnnents

LOVE] OF FIBK...eeeeireriiireesernrrererereseoissieeatiiassataaarsnraasra s st vassea s b is bebranssnnss sonnnsans [13

(i) Suggest the precaution to be taken to the hazard identified in (a)(i).
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(b) (i) You are required lo prepare a serial dilution of the 0.3% solution of X which reduces ta
concentration of X by & factor of 10 between each successive dilution.

You will need to prepare 10 cm?® of each concentration of solution X,

You should use the beakers shown in Fig. 1.1 to show how you will prepare the serial
dilutions,

You will need to use 9 om® of each different concentration of X in the investigation.
For each beaker, complete Fig. 1.1 to show how you will dilute the solution by:

« stafing, under the beaker, the concentration and volume of the solution available
for use in the investigation

« using one arrow, with a label above the beaker, to show the concentration and
volume of the solution X added to prepare the concentration

« using another arrow, with a label above the beaker, to show the volume of W
added to prepare the concentration.

g
10em? :
0.3%solution  1emd
= ol X 0.3% solution o
ot X H

Ocm3 p

w
: i
.t =4

T
o e

0.3% solution

Scmdlouse

M
st
T
i

P

Fig. 1.1
i3
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You are required to investigate the effect of different concentrations of X on the activity

4

DO NG WEITE IN 1HS TIARGIN

catalase by finding the number of bubbles of oxygen released in two minutes.

Proceed as follows:

i.

> w N

Prepare the concenirations of X as shown in {b)(i).

Put 10 cm® of P inta each of the concentrations of X, including 0.3% X. Shake gently to mix,

Put 20 cm?® of P and 18 cm® of W into a separate vial.

Leave for at least three minites.

Read step 5 to step 14 before proceeding.

5
8.
7.
8.
2.

Prepare 400 cm?® of tap water in the large beaker labelled T.

Put 10 em? of H into each of the five boiling tubes.

Put 10 cm® of the mixture of P and W into one of the boiling tube.
Put the bung (with the delivery tube attacﬁecl) into this boiling tube.

Put the end of the delivery fube into the large beaker coniaining water labelled T.

10. Start timing and count the number of bubbles of oxygen released in 2 minutes.

11. Record the result in (b)(ii), on page 5.

12. Put 10 cm® of the mixture of P with the lowest concentration of X into another boiling tube
containing H.

13. Repeat steps 8 to 11.

14. Repeat steps 12 and 13 wiih each of the other concentrations of X, including 0.3% X.

G2 R I e REARGIR l

o

q
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Prepare the space below and record your results,
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|—— {e} You are required to decide on the method to find the rate of activity of the catalase in the p|r;1t—|
gxtract P by collecting 2 em® of oxygen produced by the hydrolysis of H.

You are going to collect the oxygen released by displacement of water as shown in Fig. 1.2,

Oxygen from bolling tube

\
3

Sealed syringe

-
> Bubbles of oxygen push

{displace) the water out
o of the syringe

——— Beaker labeiled T
containing tap water

(i) State the dependent variable.

I DO HOT WS TE B THIE RIARGIH I
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{ii) You will need to use the mixture of P and W prepared in (b){i) step 3. —]
The best volume of H 1o the mixture of P and W to use were in a ratio of 1:2.

Outline the steps in the method that you will use to collect results. The method should
allow an assessment of the degree of confidence in the results to be made.

_é}
..14]
{iiiy Use the method you have described in {c){il) to collect results,
Record your results in a suitable table in the space below.
(1]

DO 01 WREE vy Tondi (R
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(iv) Use your resulls in {c)(iii) to calculate the rate of activity of the catalase. You may I':>;I

marks If you do not show your working.

Rate of activity: ... ..ccooerrienini e om® 577 [2)

{v} Identify two significant sources of error when using each of the two methods to measure

the dependent variable.

fwo significant errors In counting the number of bubbles

two significant errors in measuring the displacement of water

Uik R L i TR i THES Rlaitoti

4]
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i {d} Some scientists investigated the effect of copper sulfate solution on the release of oxygen fro:l
hydrogen peraxide solution. Yeast extract, containing catalase was used in the investigation.

All the variables were standardised.
They set up two boiling tubes:
» one with 1 cm® of distilled water, hydrogen peroxide and yeast extract
« one with 1 cm® of copper sulfate solution, hydregen peroxide and yeast extract.
The number of bubbles of oxygen released in each 60 saconds for 300 seconds were recorded.

The results are shown in Table 1.1,

Table 1.1
Number of bubbles of oxygen released
Time/s With tem? of co ifal
3 e pper sulfate
With 1cm? of distilled water solution

60 89 €9
120 896 4
180 65 2 R
240 34 4
300 4 0

I PHG R R TR sy PR Uk, I
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Plot a graph of the data in Table 1.1.
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(i) Using your knowledge of enzymes, suggest how copper sulfate solution may change t;-l

activity of catalase.
...[3]
{iif} State one environmental variable that should be kept constant and the method to achieve
it
B - - O SR
LY (o T T SO U TP £21

[Total: 33]
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Question 2 starts on page 14
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l-_-2 K1 is a slide of a stained transverse section through a plant root.
You are not expected to be familiar with this specimen.
You are required to;

+ use the eyepiece graticule to measure across the root

+ use these measurements o calculate the length of the corfex as a percentage of the
diameter of the root

« draw a plan diagram of part of the root.

(a) The eyepiece graticule in the microscope can be used to measure differeni tissues.

Cortex

FEIRT AN SR IP S

00 NOTFRITE 1 THIS MIARGHH

Fig. 2.1

(i) Use the eyepiece graticule in the microscope to measure across the diameter of the
root as shown in Fig. 2.1:

LoQ =i eyepiece graticule units
LtoM = e eyepiece graticule units
MtoN = e eyepiece graticule units
NioQ =i eyepiece graticule units

i4]
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|_ (i} Use the measurements from {a){i) to state: _I
the length across the diameter of the root (Lo Q) ............... eyepiece graficule units
the length of cortex across the diameter ............... eyepiece graficule units

Calculate the length of cortex as a percentage of the diameter of the root.

You may lose marks if you do not show your working.

ANSWET e st % [3]

PSR FIRD SR L 00
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{ii} Use the measurements from {a}{i) to help you draw a large plan diagram of pan of tl'na_--I
root on K1, shown by the shaded area in Fig. 2.2.

draw this sector

Fig. 2.2

Use a sharp pencil for drawing.
‘You are expected to draw the correct shape and proportions of the different tissues.

Use one ruled label line and label to identify the xylem.

‘

5]
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{iv} Observe the xylem of the specimen on K1. —]

Select one group of three xylem vessels.
Each vessel of the group must touch at least one of the other vessels.
Make a large drawing of this group of three vessels.

Use one ruled [zbel fine and the label € to identify a structure made of lignin.

{4]
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Fig. 2.3 is a photomicrograph of a transverse section through a root of a different plant—I
species.

You are not expected to be familiar with this specimen.

Fig. 2.3

A student calibrated the eyepiece graticule in a light microscope using a stage
micrometer so that the actual diameter of the root could be found.

The calibration of one eyepiece graticule unit is equal to 29.5 pm.

Use the calibration of the eyepiece graticule unit and Fig. 2.3 to calculate the actual
diameter of the root.

Show all the steps in your working and use appropriate units.

actual diameter 0f the root: ..vv vt e [3}

10 LT WRITE TR a5, I
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{ii}) The student may confuse the eyepiece graticule with the stage micrometer, _'

Other than relative lengths or colours of the two scales, suggest one way that the
student could distinguish between the eyepiece graticule and the stage micrometer
when looking into the eyepiece of the microscope.

-1
{c) Fig. 2.4 is the same photomicrograph without the eyepiece graticule scale.

Annotate on Fig. 2.4 to describe two observable differances between the root in Fig. 2.4 and
the root on K1. Ignore any differences in colour and size.

« Draw label lines to two different features and use only the labels P and Q.

» Next to each letter, describe how each feature on the root in Fig. 2.4 differs from the
root on K1.

Fig. 2.4

2]
{Total: 22]
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TEMASEK JUNIOR COLLEGE
PRELIMINARY EXAMINATIONS
JC2/1P YEAR 6 2019

JENKIR COLLEGE

CANDIDATE
NAME

CWICS
GRoUP Cl G i 1118

H2 BIOLOGY 9744/01

Multiple Choice 19 Sepfember 2019
1 hour

Additional materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTICONS FIRST

Wirite in soft pencil.
De not use slaples, paper clips, glue or correction fluid.
Write your name, civics group on the Muifiple Choice Answer Sheet in the spaces provided.

There are thirty questions on this paper. Answer all questions. For sach question there are four
possible answers A, B, C and D.

Chaose the one you consider correct and record your choice in soft pencil on the separate Multiple
Choice Answer Sheet.

Read the instructions on the Muitiple Choice Answer Sheet very carefully.
Each correst answer will score one mark. A mark will not ba deducted for a2 wrong answer.

Any rough working should be done in this bookiet,
The use of an approved scientific calculator is expected, where appropriate.

c 16 A 21
D 17 B 22
A 18 c 23
B 19 c 24
B 20 B 25

This document consists of 16 prinled pages.
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TEMASEK JUNIOR COLLEGE _ _
PRELIMINARY EXAMINATION Part! )
JC2/IP YEAR 6 2019 Answer all questions.

1 Cholesterol is synthesised In the smooth endoplasmic reticulum (SER) in tiver cells by a series of

CANDIDATE NAME x- enzyme-catalysed reactions.
i Within the SER, molecules of cholesteral and Uriglycerides are surrounded by proteins and
CIVICS GROUP c!G / 1 8 phospholipids to form lipoproteins. These lipoprotein particles enter the Golgi apparatus where
they are packaged Into vesicles and pass to the blood. These lipoproteins containing cholesterol
are transported to all parts of the body.
H2 BIOLOGY 9744/02 Fig. 1.1 is an electron micrograph of part of a liver cell shawing the packaging of a lipoprotein
Paper 2 Structured Cluestions 27 August 2019 particle.
2 hours

Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Do not opan this booklet untl! you are told to do so.
Write your name and civics group in the spaces at the fop of this page.
Write in dark blue or black pen.

u You may use an HB pencil for any diagrams or graphs. & i
2 Do not use staples, paper clips, glue or correction fluid. g m
£ Answer all questions in the spaces provided on the Questicn Paper. E w
The use of an approvad scientific calculator is expected, where appropriate. % g lipaprotein
You may lose marks if you do not show your working or if you do not use ﬂ m. particle
appropriate units. g g 7
At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part For Examiner's use
question.
-1 110
2 15
3 /8 s T
4 19 Fig. 11
5 /8 {a) Name organella T in Fig. 1.1 and describe its role in liver cells. [3]
6 110 T: Mitochondrlon (reject: mitochondria)
Total 150 1, it synthesises ATP during aerobic cellular respiration for:

any one:

2. synthesis of cholesterol [ trigivcertd
3. intracelular movement of vesicles;

4. membrane transport processes e.g. exocytosis, active transport;
5. AVP;

This document consists of 14 printed pages and 2 blank pages.
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{b} With reference to Fig. 2.1, ||_ _

3 One of the substrates required by DNA polymerase is deoxyribonucleoside triphosphate (

ELE]~311

nZ._.vn.l._

{iy identify the process by which X is transported into the cell; [1] Dideoxyribonucleoside triphosphate (ddNTP) is a modified nucleofide that affects DNA

1. Active trapsport. polymerase activity.

(i) give a reason for your answer in (B)fi). [2) Fig. 3.1 shows the structures of dNTP and ddNTP.

1. [QF] Concentration of X in externat medium {maxirus of 0.004 A.U.} is always A_u. ﬁ_.-
lower than maximum intracellular concentration of X (maximum of 0.04 ALL) “0=P=0 “o=P=0
JOWTTE. [1] & b
1
0—pP=0 |Ot__uﬂ [v]
2. Therefore, X is transported against concentration gradient, ..“v n_,
0--P=0 -ol__uno_
I ]
[Total: 5] Q@ Base o Base
OH H
deoxyribonucleoside dideoxyribonucleoside
& 3 triphosphata triphosphate ;
i ¢ {dNTP) {ddNTPY
i : Fig. 3.1 :
m m In an investigation, the effect of different concentrations of ddATP on the rate of DNA synthesis
= b 2 was determined.
U & i
© ¥ 8 The results of the Investigation are shown In Fig. 3.2, E
7
~ L no ddNTP
Q L
5 [ SuM ddNTP
rate of DNA synthesis / 4
arbitrary units
a S 10pM ddNTP
2
¥
.— -
0 1T

0 t0 20 30 40 50 60
dNTF concentration / 4M

Fig. 3.2



BP-312

H
g

107 Uones1dal o) WoJj AEME PosISaLIUAS s pusns Bujbbet
aly) a)iym HI0] UONIED|aB] B} SPIEMO} Pos|SeLJUAS 51 puels Bujpes) ayl ¢

puens Huipea) Jo S|SAPUAS 104 papssu 5] TFWIT aUO
U apym pueils BuBBe uy BT YNY eUo Uel]] a0 Jo asuasald s) alay) g

puens Guipes| ayy wi Juesesd
JOU s{ ) iym puens Burbfie] ayy u) SJUeWIBEI} THEZEN( JO eouUasald aje auayy 'z

[SNONUPUOIS|P PISISOUIUAS
s1 puesys SuiiBet ay) a)iym AERONUNUOD PosISaYIUAS &) puens Buipeajayl "1

[z} -spuess Buibbe| pue Buipes| auy) jo UONBWLIG) BU] LI SBUIAYIP CME BQUISaQ]

{1
‘spuesls alejdwal yN( felualed yiog Joj (< - - - - ) puess
Buibbe| pue { «—— ) Buipea} ayl 10§ StSaUUAS YN JO LONDBNP ay) melp ‘L p Big uD

vt By

puesys ajerdiuay

W¥N( lejuaied
uonesidas jo widug

{m

U]

(e)

‘uopeaydas YN Jo punol isiy au BujoBispun awosowolys Jesuy e smoys |y ‘Biy

A

s LN

T T RBAL ML

DO HOT WRITE 7 T+.5 a0

(g ter0}

[ P5WIt] aq OUUES 4| NP U98mlaq PUGTH J9ISI)poUdsong :30a22vy]
‘311G SANOE )€ PUG JOUUED SJEnsSqns SNy

“ensqns jo adeys o) ATeIueina[dwios ebuo| Tu
s] Yyonim 39S oARSE Jo ITE(E v SBURYD § {uonranjeusp) SIS SARSE Jo S50] 2100181
Umjoiq Butaq spuog uaboipAy pue SPuUGy JIU0I Ul S|NSat

~H Jo TORenuasuns w 3BUBLD § 5$EaI0U1 ey)

[1] -SasEaI0ap SISAUIUAS VNG 0 BIB) ‘(' 4o HJ swanxa o} sosearsap Hd sy

{€l "0't Hd Wim wiipsw B ug paserd
st asesewAjod YNQ Usym SISSUIUAS YNQ IO 8ie) 83 0] susddey Jeym uje|dke pue jse8ing

076 Hd 81 eseiBwAI0d YNG 10} HY wnuwnde By

WAGL

JO UORENUAdUOCD d NP Jemo) uell WITDG O uoneuesuos 41 Np ybiy je sisayjuis
VNQ JO 9)e) sy} Ul BSEAI00p JejeelD € sasnes uonenussliod JYNPP W0l fS4biH
‘sisayjuis

YNQ 0 28l 3y} Ul aseasnap J1ajealt e sasned uopenusdsuod JINPP Jeybiy
“S|SaYIUAS YN JO 9lRl L) 9SEDID8P € SASNED J | NPP JO asusssid

{£] -91504IuAS WG JO S18) BY) UG J1NPP JO 503y ay) a1els ‘2'¢ "Bl 0) S0UBIRjRI Y

TV 19 0 F wouy KEAPEID Sasea1ou)
s1satpuAs yNQ Jo aes sy ‘WADG 0} § 01} SASeaIou] LORBIuadNeD dINp SY

v m«_:s EINIE $ ¢ 0} § woly Kpjdes S5ases10u]

SISUYIUAS YN(Q JO ajBd ey} |_._a| 0 WoJy S3Se3IoU] UCGHRIUIZUCD JINP SY
10

0N AJEgIe [ ¢ 0) § wouy Apjdel soseaidu)
0 WOl S9SEAIZU) UCRRIUIIUOI 4] NP w<

v} E
sisayguis yNQ jo ale1 sy ‘WG 01

“{*nv) SN JeDiRpe § 03 § woaj Apider muwma._u:

sisayiuis yNQ Jo a1 o) ‘INAg o m WOl SISEIOUI LONBIUSIUCD dINP SV

L

121 *dINPP J0 20uBsqE

[BAR R

()

(a}

n: ul ‘sISBUUAS YNNG JO 8)EI AU Lo uoIIeLIBoUDD alensqns Buiseaiou) Jo joe)e ay) aquoseq  {e)

_

i
2
&



10

DG MO R £ HOT R IR TME IARGIM

BE|>~313

- I,

5  Fig. 5.1 shows the processes leading fo the formation of a messenger RNA (mRNA) molecule t
is eventually translated into a polypeplide.

|

During sexual reproduction, meiosis is an important source of genetic variation.

(b} (i} Describe the svents that take place during prophase | of melosis in an animal cell. 3] intron Exon

1. chromosomes become visible due to condensation / coiling f supercolling ; DNA
2. nuclear envelope or nuclear membrane, disintegrates { disappears ;
3. nucleolus, disintegrates / disappears ;
4, centrioles migrate to (opposite) poles ; (ignore centrosomes)
5. spindle forms { microtubules assemble ;
6. [IMPT] synapsis / bivalents form / homologous ehromosomes pair up ;
7. [IMPT] chiasmata formation | crossing over may ogour; *
M " pre-mRNA

ax markin ”

? Lo

{ii) Explain how independent assoriment of homologous chromosomes Jeads to genetic
variation during meiosis 1. [3]

1. Random / independent arrangement of homologous chromosomes at the mRNA
equator during Metaphase | and separation of homologous chromosomes
during and Anaphase 1. Translation
2. Random / independent arrangement of chromosomes at the equator during
Metaphase Hl, and separation of chromatlds of these chromosomes during ‘
(%3 7 :
Anaphase Il 8 z ool o 4
E e olypeptide
3. Gives rise to different combinations of alleles In daughter cells. z & Fig. 5.1 B
(Total: 9] M m (a) Explain why transcription Is necessary for polypeptide synthesis. 2]
o0 =
g _m 1. Thus, mRMA acts as a carrier molecule which carries genetic information to the
g 2 ribosomes [ RER for translation to occur; 3

Zz. mRNA is smaller than DNA, hence it is able to move out of the pucleus via the
nuclear pores;

3. Ribosomes can_only recognize and bind to the 5 end of the mRNA to [nitiate
translation.

(b} Suggest why it is important that the mature mRNA cnly consists of exons. [2]

1. Only exons code for the amino acid sequence in a pelypeptide ] introns do not code
for the amino acid sequence in & polypeptide;
2. ¥ introns are included, a non-functional polypeptide would be produced / OWTTE;
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The amount of c-myb mRNA and GATA-7 mRNA in the red blood progenitor cells can vary at
different periods of red blood cell differentiation.

Transcription factors c-myb and GATA-1 play important roles in red blood call differentiation.

mRNA was extracted from samples of red blond progenitor cells at different fime intervals and
separated via gel electrophoresis. Nucleic acid hybridisation was carried out to identify the
positions of c-myb mRNA and GATA-1 mRNA.

Flg. 6.2 shows the results of the nucleic acid hybridisation, which indicates the amaunt of c-myb
mRNA and GATA-1 mRNA at different time intervals.

red blood progenitor cell red blood cell

0 2 4 812 162024 28 32 36 4872 98  hours

c-myb

GATA-1

Fig. 5.2

{c) |n order to detect mMRNA, a process similar to Southern blot was carried out. Radioactive
probes were used in nucleic acid hybridisation.

Explain tha need to carry out nucteic acid hybridisation. [2]
. There are many different mRNAs in the cell

1
2. such that these mRNAs wlll appear as a smear if all of them are visualised in the
gel (electropharesis).

3. Use of radioactlve single-stranded probe which has complementary nucleotide
seguence to c-myh and GATA-1 mRNA

4, will ensure that they can be visualised as bands using autoradiography.

A ALfs o od

=

el i

it

OO MOT WRITE 1N THIS HARCGIN

[

_ (d) Describe the changes in the amount of ¢c-myb mRNA between 0 and 72 hours, [2] I_
1. From 0 to 20 hours, the amount of c-myb mRNA remained high.

2. From 20 to 72 hours, the amount of ¢-myb mRNA decreased.

Research has shown that GATA-1 protein represses the c-myb gene expression during the later
stage of red blood cell differentiation.

{e} Explain how GATA-1 protein acts as a repressor, [3]

1. Gata-1 Is a transcrlptional repressor that binds to silencer

{Any 1 - for point 2)
2. Gata-1 recruits histone deacetylases such that DNA at the area of histone
deacetylation binds to histones more tightly.

2. Interfering with the binding of activators or basal transcription factors to DNA by
binding to the same shte/ sites near those used by activators or basal transcription
factors

3. This makes It harder for basat / general transcription factors and RNA polymerase Il
to access promoter in the deacetylated region.
4. Hence, preventing transcription of c.myb gene.

[Total: 10]
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(b) Compfete Table 8.1 to show th T of ed coenzymes that isfare formed at each _l._o Fig. 10.1 outlines the main reaction In the fight-dependent stage of photosynthesis. J
stage of respiration, when o d.
reduced
Table 9.1 \\MZ>QU
Reduced NAD Reduced FAD ot LIGHT-INDEPENDENT mz»au
glycolysis 2 0 m._.>mm\x ge- 2H+
light 4
link reaction 2 0 ATP "
Krebs cycle 6 2

2

{c} With reference o Fig, 9.1, explain why there is a need for compound X to be converted o
lactate in the absence of oxygen. [4]

1. Pyruvate is converted to lactate to regenerate NAD*,

2. This allows glycolysis to oceur and glucose is broken down to pyruvate, and NADH
Is formed. H0

3. ATP can still be formed via glycolysis to provide energy for the cell’s metabolism.

4. Oxidative phosphorylation cannot ocgur /The glectron {ransport chain cannot Fig. 10.1
function, -
5. because O: is the final electron agceptor. g m (2) State precisely where
6. Thus NAD* and FAD are not regenerated / oxidised. g kS
7. Pyruvate cannot be converted to acetyl-CoA (Link reaction cannot occur) D 2 {i} the light-dependent stage occurs. [1]
. 8. Krebs cycle cannot take place. i z

v

thylakoids / grana

(d) Suggest whether anaerobic respiration alone is sufficient for the athlete to complete the

{in the light-independent stage occcurs. [1]
marathon. [2]

Lo 152 F R
ATV 3040 M T

O WOT WRIT:

stroma

1. Does not allow.
2, Only 2 Heét ATP produced during anaerobic respiration as compared to_38 from (b) Give the name of the process at R, 1]

aerobic respiration, | licoge moleciitetoxidized.

Photolysis of water

srtan

[Totak 10} {c} Describe the role of reduced NADP in the lightindépéndentistage. [2]

1. itis an electron f hydrogen carrier

2. and is used to reduce glycerate-3-phosphate
3. into glyceraldehyde-3-phosphate

4. during carbon reduction.
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- the average life expectancy of an individual born in 2002 If tFiefé was'no HIV/AIDS: handaimic.

{a)

(b)

Table 11.1
Life expectancy | years | Fercentage of
Country - population
Without With testing positive
HIVIAIDS HIVIAIDS for HIV
Kenya 65.6 45.5 14.0
Malawi 56.3 38.5 16.0
South
Africa 66.3 48.8 19.9
Zambia 55.4 35.3 20.0

Using the ‘without HIV/AIDS' and ‘with HV/AIDS' data shown in Table 11.1, calculate the
percentage decrease in life expectancy for Zambia,

Show your working and give your answer to the nearest;Whote nummber.

1. 554.-35.3=20.1
2. (20.1155.4) X 100% = 36.28% = 36% (WHOLE NUMBER)

[max 1 mark for correct calculation if answer is incorrect or not to nearest whole
number]

Answer........... Cernaes eeeeees % [2]
After studying the data in Table 11.1, a student concluded that:

“There Is a correlation between the percentage of the population testing positive for HIV and

in estimated ifa’expeciancy With HIVIAIDS "

With reference to Table 11.1, explain why the data do not fully support the student's
conclusion. [2]

1. The decrease in life expectancy for countries with, similar/same, decrease (in life
expectancy) have different % positive ; OR

2. The rank of % positive {of countries) is different to rank of difference in decrease
in life expectancy

3. QF (any 1 of the following bullets to score full 2 marks)
* Kenya 20.1 yoars decrease, 14% positive HIV, compared with Zamhia 20.1
years decraase, but has more positive HIV (20%,);
* Malawt 17.8 years decrease, 16% positive HIV, compared with South Africa
17.5 years decrease, but has more positive HIV (19.9%).

4. Data for Kenya/South Africa does not support the trend that higher percentage of
population testing positive for HIV correfates to higher decrease in life expectancy
with HIVIAIDS.

5, QF (any 1 of the following bullets to score full 2 marks)

{c)

+ Kenya has |larger decrease than Malawi/South Africa, but lower % positive
HIV

« Kenya 20.1 years decrease but only 14.0 % positive HIV, compared to Malawi
lesser decrease (17.8 years) but with more positive HIV {16.0%) / South
Africa lesser_decrease (17.5 years) but with more positive HIV {19.9 %)

A person who is confirmed as HIV-positive has tested positive for the presence of anlibodies
ta HIV.,

Outline the events thal leads to the prodiiction’

1. HIV Jviral
2. via phagocytosis.

3. The antigen is prasented to naive CD4 T cells
4. Naive CD4 T cells become activated,

to form helper T cells
Helper T cells activate B cells

. via release of cytokines,

ntigen is taken up by an antigen-presenting cell (APC

B cells proliferate
and differentiate to form plasma gells
0.that produce antibodies specific to the HIV.

5
6
7
8
g
1

Various anti-HIV antibodies, which can bind to different ﬁw:m of the same HIV virus, are found in

the infected person.

{d} Suggest the significance of having various antl-HIV anfibodies produced in the infected

person. [1]

{any 1)
1. To increase chances of binding to HIV

2. Toincrease chances of removal of HIV hy macrophages

3. High mutation rates of HIV could lead to changes in antigen on the virus> but
having various antl-HIV anfibodies means that the HIV virus could_ sfill be
recognised by the antibodie

[Total: 10]
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TEMASEK JUNIOR COLLEGE

H2 BIOLOGY PRELIMINARY EXAMINATION
JC2 /1P YEAR 6 2019

TEMASEK ANSWERS

JUHIQR COLLEGE,

PAPER 3 SECTION A:

{(a} Explain what Is meant by an infectious disease. [2]
1. Infectious diseases are caused by pathogens that can spread from one organism to
another.

2. The pathogens cause damage or infury to the host that impairs the normal function of the
body.

(b} List the levels of protein structure present in choleragen. [1]
Primary, secondary, tertiary, quaternary

{c} In the taboratory, 1t Is possible to produce a form of choleragen consisting of only B subunit as a
vaccing against cholera.

{1} Suggest why B subunit, rather than A subunit, is used in the production of the vaccine. [1]

Any 1

1. B subunit is the portion that binds to cell, thus antlbodies that target B subunit will
prevents binding of choleragen to cell thus prevent entry to cell

2. B subunit is safer as it does not disrupt the normal functioning of the cell.

3. B subunit is jarger, se more likely to stimulate immune response

(i) Outline how the vaccine can give protection against cholera. 4]
1. in the primary immune response,
2. B subunit in the vaccine are taken up by B cells {by phagocytosis} to activate B cells,
causing them to form plasma cells and memory B cells.
3. Memory B cells when re-exposed to same antigen,
4., undergo clonal expansion
5. and differentiate into plasma cells
B.
7
a

. sacrote antibodies,
. giving rise to a stronger secondary immune rasponse
to destroy bacteria before it causes disease.

{d) Viruses that infect bacteria are called bacteriophages. Some bacteriophages that infect the
cholera pathogen cause lysis of the bacterium,

{I) Compare the struclures between V. cholerae and bacteriophage. [2]

1 similarity
+ Both have DNA molecules. [Refect genetic material / nucleic acid = too vague]

1 difference
« DNAmotecule in V. choloreais circutar but DNA molecule in bacteriophage is linear
« V.cholorea does not have capsid protein / tail fibre / tai! sheath while bacteriophage
has capsid protein / tail fibre / tail sheath.
« V. cholorea has gell wall / flagella while bacteriophage does not have cell walt

(i} Some scientists balieve thal bacteriophages could be used to treat people who are infected with
cholera. Suggest the properiies of the bactariophages that would make this possible. [2]

{Any 2)

. infect only, V. cholerae | cholera bacteria OR do not infect human cells

. able to replicate inside V. cholerae to produce more bacteriophage for treatment
Causes the lysis of the bacteria

Causes deqradation the bacterial DNA, thus toxin cannot be syntheslzed

ref. to remalning, active / infective, with delivery method used / within gut

LT LI

(a) Name the process of gene transfer and suggest why gene transfer could be dangerous. [2]

Name of process: Trangduction [1]
Reason: Gene that could cause diseasa found in harmiful bacteria could be transferred to normal
gut bacteria

{ With reference to Fig. 1.2, outline how the A subunit of choleragen can result in diarrhcea. [3]

1, The A subunit will bind and cause the activation of G protein

2. Activated G protein acgtivates adenylate cyclase, which catalyses conversion of ATP to

cAMP.

cAMP binds to CFTR protein

4. causing excess chloride ions to be transported out of the intestinal epithetial cell into
the intestinal lumen

Excess godium lons and water

6. moves out of the intestinal epithellal cell intg the intestinal lumen, leading to diarrhoea.

{g} Outline how the binding of insulin ta its receptor is able to trigger a response inside a muscle cell.[3]

1, Insulin receptor is a type of receptor tyrosine kinase (RTK),

2. Binding of insulin 1o the insulin receptor, causes genformational change, and dimerisation of
the receptors, activating the RTK.

3. The tyrosina kinase reglon of each subunit now phosphorylates the tyrosine residues on the

intracellular tail of the OTH onomer / subunit. {@ cross phosphorylation)

Insulin response substrate (IRS) proteins in the celi bind to phosphorylated regions of the

receptor.

5. IRS proteins are phosphorylated.

Signal transduction via phospho

lation cascade occurs, leading to a cellular response.
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(d) Explain the role of isolating mechanisms in the evolution of new species. (3] 3
1. {same) species separated into separate populations ;

{by) geographical isolation / named example ;

revents interbreading hetween populations {a) Explain why dengue disease is much more common in raglons near the equator than in

thus no gene flow ; other parts of the word. [2]

each population of organisms experience different selection pressures ;

change In allele frequencies ; 1. A. aegypfi thrives in equatorial regions with high temperatures (20 to 30°C}

allopatric speciation ;

ref. to genetic drift  founder effect

R XY X

{b) Suggest two reasons why govamments In paris of the world othar than reglons near the
equator, are also becoming increasingly concermned about dengue disease. {2

1. Global warming (increased temperature, precipitation) spreads to other parts of the
world, resulting in quicker A. aegypii devalopment ! faster replication of dengue

virus;

Resistance to drugs as the dengue virus mutates rapidly and ng one drug can

effectively all 4 DENV sarotypes;

3. AVP (e.g. increased movement of infected people / inadvertent transport of infected A.
aegypti / no herd immunity / lack of heaithears infrastructure)

(¢} Outline tha development of dengue virus in humans. [2]

-

Dengue virus nfects dendritic cells, which then move to the lymph nodes.

At the same time, the virus replicates.

3. At the lymph nodes, the new synthesised viral nn_n_nm are released from the
infected dendritic cells, which then go on to infect more macrophages and dendritic
gells.

4. This resuits in increased viremia in the blood.

8.

h

(d) Suggest how using the SIT could reduce transmission of dengue. [1]

1. Sterile mala A. aegypt/ could compete with fertile males to mate / intraspacific
compelition / for food / resources;
2. Female A. aeqypti that mate with sterile males do not produce offspring;

(e) I was observed that the release of radiation-sterilised A. asgypfi has not been very
successful in controlling the transmission of dengue.

Give one reasan for the observation.[1]

1. Radiation affects their lifespan / survival / Nonrandom breeding / courtship
2. Higher numbers of fertile males than sterfle males
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13. When glucose levels are low, cAMP levels are high;
14. cAMP binds to catabolite activator protein (CAP) and activates it,

15. CAP Yinds to CAP binding site;
16. Attachment of CAP to CAP-binding site bends DNA,

17. which makes it easier for RNA polymerage to bind to promoter.

18. Operon Is switched on, transcription of structural genes can occur.

19. Response: There will be increase in uptake and hydrolysis of Jactose.

[For the following answers 1 mark for each point, Max 4]

Sirnifarity
20. Both allow organism to utilise carbehydrates (glucosef lactose) to survive.

Difference

Mammalian response Bacterial response

21. Rate of response Respond faster than that of | Respond slower than that of
bacteria; mammals;

bacause the hormones are atready | hecause the proteins/ enzymas
synthesized and thus can be|need to be x| ressed when

secreted directly when required required
22. Synthesis of Hormones {insulin and glucagon} | Proteins/ enzymes are

prateinsf are gynthesized and stored. They | synthesized only when required.
Conservation of are secreted when required.
energy [Accept: Inducible]

23. Storage of Carbohydrates are stored for | Carbohydrates are NOT stored for
carbohydrate future use, future use.

24, Regulation of Able to regulate glucose supply [ Unable to regulate lactose supply
carbohydrate within the organism within the organism
supply

QWC: Address all parts of the questions with at least 1 similarity AND 1 difference.

5 (a) Anincrease in DNA methylation at the promoter region of tumour suppressor genes could lead
to greater tendency for an individual to develop cancer.

Compare the features of stem cells and cancer cells and suggest how DNA methylation at the
promoter of tumour suppresser genes could confribute towards the devslopment of cancer.
[(13]

Max 8 marks

1. Ooa_.o_uma cell &s&g Uncontrolled cell .n_:.\._m_o:

2. Ability to differentiate into specialize cells Unable to differentiate inio specialize cells
3. _Contact inhibition Do not undergo contact inhibition

4. angiogenesis does not accur in stem cells Stimulate the growth of blood vessels
towards themselves (angiogenesis)

invade nearby tissua and then metasiasize

5, mostly localized except blood stem cells
to distant paris of the body.

6. May undergo apoptosis Unabie to undergo apoplosis
7. Ara anchorage dependent Are anchorage independent

8. Is required for the normal functioning of the Cause harm to the organism
organism

9. May have mutations but not nec in teg, proto At least accumulated 6 mutations, tsg proto
oncogene and telomerase gene oncogene, teleromase gene

10. Checkpoints are well regulated Dysregulation of checkpaoints

11. Specific cell shape and sizes Non-specific cell shape and sizes

12. Same chromosome number and structures as  { Chromoscomal aberrations: number or
normal cells, structures different from normal cells

13. No DNA damage DNA damage
14. Both have active telomerase
15. Both undergoes mitosis

16. Both cells remained undifferentiated
17. Both are abla to divide for long periods time.

{For the following answers 1 mark for each point, Max 4]

1. DNA Methylation of the promoter region of tumour suppressor gene such as p53 gene rasuits
in lower expression / no transcription of the p53 tumour suppressor gene,

2. thus lower expression of the p53 tumour suppressor protein.

3. This results in inability to stop cell division.

4. When protp-oncogenes are mutated in the same cell, this leads to uncontrolled cell division,
development of cancerous cells,

5. As the tendancy of the promaoter _.onmo: to be methylated is higher in older peopla, there is a

QWC: Address all parts of the questions with at least 2 similarity AND 2 difference.

(b) Climatic factors affect the duration of each season, resutting in mismatch of flowaring timings
and insect maturation, For example planis bloom earlier but bees are not avallable to pollinate
the flowers, As a result, flowers are not pollinated and bees do not have enough food.

Discuss the possibla impacts of climate change on microevolution of insects and plants that rely
on insects as pollinators. 12
[Define climate change]

Ingrease in the global temperatures [1/2]

2. Changes in precipifation leading to extreme weather conditions [1/2]
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TEMASEK JUNIOR COLLEGE
PRELIMINARY EXAMINATION
JC2/IP YEAR 6 2019

PRACTICAL ANSWERS

(a) Hazard hydrogen peroxide solution { solution X
Level of risk medium / high

{il} Suggest the pracaution o be taken to the hazard identified in {a)(i). [1]
=  Wear googles,

=  Wear gloves
= Wash hands when come into contact with the solution

) M 10cm?
0,3% solution 1em?
of X 0.3 % solution
of X

Sem*W

Oem3

w 1em® 0.03%

solution of X
gem® W
1 em® 0.003%
solution of X

9cm’ W

acm? o use

‘sofution of X~

mo.ﬂu fo use

0,003%

solution of ¥ %
o to use 0.0003%
solution of X

1 onam 8 use

Fig. 1.1

1. (lahels under correct sequence of beakers) 0.03 + 0.003 + 0.0003 + % ;
2. shows transfer of 1 ¢m® of solution from previous beaker to 2 beakers ;
3. adds % cm®water { W to three beakers ;

Ignore “9cn? to use”

Note:
Siudents should follow the example given and draw the lines as in the 1* example.

K]

{e)

(i)

M

(i

(i)

(iv)

v

2

Prepare the space helow and record your results.

Concentration of | Number of bubbles
solution X/ % of oxygen released
in 2 minutes
0 206
0.0003 188
0.003 162
0.03 81
0.3 5

M

Time taken to coflect 2 cm? of axygen produced by the hydrolysis of H

rnpletely with water and turn it upside down keeping the open
end of the syringe under the water.

2. Uslng a syringe, put 5 cm® of H into a clean test-tube.

3. Using another syringe, put 10 cm® of the mixture of P and W into the same test-tube.

4. Immediately put the _o:_..m {with =._m delivery tube attachad) into this test-tube.

5 beaker of s.m__m_. and 56 the syringe / opening

m
....ﬂomﬁsmwﬂogma_.‘.o:nmmnQ.xm:_mno__wo_m&:ﬂ:mmz:m.
8. Repeat steps 1to 7 to obtain two more readings / triplicates.

Use the method you have described in (c){ii) to coftect results,

Record your rasuits in a suitable table in the space below.

Time taken for 2 cm® of oxygen to be collected / s

mixture of P,

Wand H Reading 1 Reading 2 Average

3

Use your results in (c){iii} 1o calculate the rate of activity of the catalase. You may lose
marks if you do not show your working.

Rate = 2cm? [ average time taken to collect oxygen
Rate of activity .................. e aeeeries cm?® g (2]

Identify two significant sources of error when using each of the two methods to measure
the dependent variable.

two significant errors in counting the number of bubbles [2]

1. different sizes

2. too fast { bubbles group together ;

two significant errors in measuring the displacement of water {2]

. gas dissolves in water hence affecting accuracy of results
gas escapes from delivery tube

. not all bubbles go into syringe
. parallax error;

[ B
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{iiy

xylem

5]

G
M1 ]| 1. clear, sharp, unbroken lines Reject:
AND - if drawn over the print of question
2. no shading - feathery lines
AND - overlaps or gaps
3. minimum slze of at least 90mm;
must have at least 4 lines drawn
M2[ 1. nocells drawn
AND
2. only the correct half of the root drawn
M 3 | 1. central vascutar tissue (stele) drawn in
correct proportion to the diameter of the
root
M 4 | shows correct outline of xylem tissue Reject:
- if circles are drawn representing xylem
vessels
M 5|1, Correct label with label line 1o xylem Reject:

2, Use ruler to draw label line

- il any label is biologically incosrect e.g.
regions belonging to other organs or
animals.

- if any label within drawn area

- if any label to open space
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