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SECTION I: MULTIPLE CHOICE (20 marks)

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 What is the best definition of a mutagen?

(A) A change in the structure of DNA.

(B) An agent that causes genetic change.

(C) The action or process of nucleotide change.
(

D) The rearrangement of sections of chromosomes and genes.

2 Which of the following cell types initiates the secondary immune response
depicted below?

secondary
2 immune response
8 initial secondary
£ | exposure exposure
«
S
o
= :
2 primary
= immune
5 response
o
=
S
\/
\
Time

(A) cytotoxic T cell
(B) memory B cell

(C) helper T cell
(

D) suppressor T cell
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3 Four ways of being immune are

1 having memory cells after an infection

2 having memory cells after being injected with dead bacteria
3 being injected with antibodies

4 receiving antibodies from breast milk

Which row in the table correctly shows the types of immunity?

natural artificial natural artificial
active active passive passive
A 1 2 3 A
B 1 2 4 3
c 2 1 3 4
D 2 1 4 3

4 A pathogen was found to be prokaryotic, contain DNA and have a cell wall.

How would it be classified?

(A) Virus
B) Fungus
) Protozoan

(
(C
(D) Bacterium

5 Skin grafting involves the transplantation of healthy skin which can be used to
cover damaged skin for example due to burns. A graft of skin tissue received
from a different person is usually rejected by the recipient’s body.

Which statement about graft rejection is correct?

(A) The graft is rejected by B-lymphocytes because T-lymphocytes are not
stimulated to produce antibodies.

(B) The graft is rejected by T-lymphocytes because they circulate in the
blood and can gather at the graft site.

(C) The graft is rejected by T-lymphocytes because the graft tissue causes
T-lymphocytes to release antibodies.

(D) The graft is rejected by B-lymphocytes because they make and release
antibodies which react with the surface antigens on the graft cells.
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6

The diagram below shows one way of testing the effect of an antibiotic on
bacteria.

colonies of bactera

A
o diameter of zone
- :i‘: .. l.

measured every
day for 5 days

petri dish with
nutrient agar —__

containing

bactena

Che . v
. ot C R A

disc of fiter paper” A
soaked in antibiotic

The table below shows the results of testing five different types of bacteria using
the method above. Zones of less than 13 mm show the presence of resistant
bacteria.

Diameter of zone
Type of with no bacterial
bacteria | growth after 5 days
(mm)
1 14.30
2 0.00
3 10.90
4 0.00
5 20.40

Which statement can be supported by this data?

(A)  The antibiotic can be used to treat bacteria types 1 and 3 only.

(B) All the types of bacteria become resistant to antibiotics over time.
(C) Type 5 of the bacteria can never become resistant to the antibiotic.
(

D) Only types 2, 3 and 4 of the bacteria show resistance to the antibiotic.
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Which of the following best describes a function of a macrophage?

(A)

(B)
€)

(D)

They release histamines.
They are found in tissues and secrete cytokines in response to infection.

They circulate in the blood and produce antigens in response to
infection.

They can leave the blood and secrete cytotoxins when exposed to
damaged cells.

Which of the following best describes the benefit(s) of artificial insemination of
dairy cattle?

(A)

The process creates genetically identical offspring that all produce good
milk yield.

It decreases genetic diversity by introducing the same genes to different
populations on different farms.

It enables a large number of cows to be inseminated with sperm from a
bull with desirable milk production traits.

The process creates genetically modified calves that may produce milk
in the future that is safe for human consumption.

Page 6



9 Which row is the best comparison of the daughter cell produced in each
process?

Mitosis

Meiosis

(A)

¢ |dentical to parent
¢ |dentical to each other
¢ Homologous pairs of chromosomes

¢ Different to parent
¢ Different to each other
¢ Unpaired chromosomes

(B)

e Different to parent
¢ |dentical to each other
¢ Homologous pairs of chromosomes

¢ |dentical to parent
¢ Different to each other
¢ Unpaired chromosomes

(C) ¢ |[dentical to parent ¢ Different to parent

¢ Different to each other ¢ |dentical to each other

¢ Unpaired chromosomes ¢ Homologous pairs of chromosomes
(D) ¢ |dentical to parent e Different to parent

¢ |dentical to each other
¢ Unpaired chromosomes

¢ Different to each other
¢ Homologous pairs of chromosomes

10 Which statement best describes how cloning might be used to assist human

Human organs could be cloned to replace diseased or damaged organs.

health?

(A) Human clones will mean an individual can ‘live’ forever.

(B) Antibiotic resistant bacteria can be used to produce medicines.
C)

(D)

Food from cloned plants and animals can be modified to be healthier for

human consumption.
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11

12

Which of the following is an example of a physiological adaptation in an
endotherm that assists in maintaining homeostasis?

(A) Animals in cold climates having thick fur coats.

(B) A dog moving into the shade to keep cool on a hot day.

(C) Surface blood vessels in a human constricting on a cold day.
(

D) Lizards moving into the sunlight to raise their body temperature.

The diagram below models the process of fertilisation.

cJ

sperm cell

egg cell

Which of the following is an appropriate evaluation of this model?

(A) The diagram shows the entry of sperm cells into the egg.
(B) The diagram has some downfalls, such as the egg is too large.

(C) The diagram is a very reliable model of fertilisation because it shows all
the stages of fertilisation.

(D) The diagram is good because it depicts fertilisation in a simple way,
despite inaccuracies such as the size of cells.
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13  Grapefruit originated from a cross between an orange and a pomelo.

What is this an example of?

(A) Cloning
(B) Transgenics
(C
(

D) Artificial insemination

—

Selective breeding

14 A chemical mutagen is known to cause significant damage to DNA structure
through the disruption of the normal base-pairing process. The graph below
shows the relationship between exposure to mutagen vapours and the
frequency of base-pairing errors.

A

No. of base-pairing errors

-
Mutagen vapour contentration (ppm)

Which of the following statements correctly describes the trend observed?

(A)  Anincreased frequency of base-pairing errors leads to increased
mutations.

(B) Anincreased number of base-pairing errors leads to increased vapour
production.

(C) Anincrease in mutagen vapour concentration leads to an increase in the
frequency of base-pairing errors.

(D) Anincrease in mutagen vapour concentration leads to a decrease in the
frequency of base-pairing errors.
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15 Some organisms have genotypes that produce three different phenotypes, for
example a red flower crossed with a white flower to produce a pink flower. If
two of these pink flowers were crossed, which of the following graphs would
correctly represent the offspring of this cross?

(A) 1004 (B) 1007
g :
£ g
' 50+ B 501
By (=9
| | I I
o o
Phenotypes Phenotypes
(C)  1o0 (D) 100

50 4

Offspring (%)

Offspring (%)

Phenotypes
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16

Relative blood levels

The graph below shows the changes of three hormones during gestation
(pregnancy).

0 4 8 12 16 20 24 28 32 36
Gestation (weeks)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Which of the statements below best identifies the changes in hormone levels
shown over the gestation period?

(A) hCG and oestrogen both rise and stay high in concentration from 24
weeks onwards.

(B) Progesterone levels peak at 8 weeks then drop when the placenta is
formed.

(C) Both oestrogen and progesterone gradually rise in concentration until
birth where they both rapidly decline at around 40 weeks.

(D) hCG, produced by cells surrounding the embryo and then the placenta
peaks at around week 36 and can be detected in urine tests.
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18

Analyse the diagram below which shows two pairs of homologous
chromosomes and their allele arrangement.

[

A A DDDd
B b

o,
C - U U

Y

Assuming there is no crossing over, which of the following shows all the possible
genotypes for the gametes formed in this organism?

(A) ABcDe, ABcdE, AbCDe, AbCdE
(B) ADbCdE, ABCdE, AbCDE, AbCdE
(C) ABcDE, ABcdE, AbCDe, AbDdE
(D) AbcDE, ABcdE, AbCDe, ABcdE

Which of the following represents the DNA sequence that codes for the mRNA
strand shown below?

5 — CUAACG - 3’
(A) 3 -GATTGC-5
B) 3 -GAUUGC-5
(C) 3 -CGUUAG-5%
(D) 3 -CGTTAG -5
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19

Analyse the graph below which shows blood glucose regulation.

The Effects of Insulin & Glucagon on Blood Sugar Levels

150
140 - A f
G
130 =
120 —
110 — D F
100 -
Blood Sugar %0 J 1
(rg/ 100 ml) ~—
mg m a0 ‘4 E:;',
70— B
&80 —
50 — H
| [ | [ 1 >
0 1 2 3 4 5
Time (Hrs)

Which of the following statements is correct?

(A) Insulin is highest at A.
(B) Glucagon is highest at H.

(C) Insulin levels are high whenever the blood glucose levels reach
90mg/mL.

(D)  According to this graph the optimal blood glucose concentration is
140mg/100mL.
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20 There were 15 cases of thyroid cancer recorded in Iceland between December
2009 and January 2011. The graph below shows, for each case, the month of
diagnosis (A) and month of recovery (V) or death (X) from the disease.

1 A
2 3 ¥
3 s X
4 ¥
5
B &
caseof 7 ¥
thyroid
cancer &Y
04X
10 &
11 e ¥
12 &
13 G X
14 .lp ¥
15 —
o J FMAMJ J A S O ND J
2010
month

Iceland has a population of 330 000 people. Which of the options below was
the incidence rate (per 100 000) of thyroid cancer from March to October 2010?

A) 0.6
B) 1.8
©) 2.7
(D) 45
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SECTION II: SHORT AND LONG ANSWER (80 marks)

Answer the questions in the spaces provided. CANDIDATE NUMBER

Show all relevant working in questions involving calculations.

Question 21 (3 marks)

The diagram below shows a stage of polypeptide synthesis.

CELL
NUCLEUS
CYTOPLASM
\ e " - - -~
/ ‘._.’UC EAR MEMBRANE'S PORE _ L ( -
| v ~
\ STEP 5 4+—STEP 3 r{
LARGE RIBOSOMAL SUBUNIT
C\ \
sTEPIp U AGCceu acugd
A UCEca VCA ‘
) I Y T L1 STEP 2 %
(i T ) SMALL RIBSOMONAL SUBUNIT
CODON  CODON  CODON LA e
e ——— /
A\

STEP 4
", e @ -

24 e
CYTOPLASM T((Y T rmeamonrs g g

u® G [ 4 .
mﬂ-w“oa“

(@ Identify the stage of polypeptide synthesis in this diagram.

(b) Why is the anti-codon significant in this process?

Marks
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Question 22 (6 marks) Marks

The diagram below shows the process of cross pollination in plants, similar to the
method Mendel used in his experiments.

Cross-pollination

Removal
of anthers

Transfer of pollen
with brush

Only green peas
produced

(@  Which step ensures the validity of the cross pollination? Justify your answer.

Question 22 continued on next page.
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Question 22 continued.

(b) This species of pea plant, shown on the previous page, has two phenotypes for
pea colour, green and yellow. Both parent plants are homozygous. The plant
providing the pollen produces yellow peas.

i. Identify the dominant and recessive phenotype for pea colour in this
species.

1070 1 110 F= 151

i. Determine the phenotype and genotype ratios of the offspring produced
from crossing two plants grown from the peas in this diagram (on the
previous page).

Marks

Page 17



Question 23 (8 marks)

The diagram below shows the gene pool of a population over 20 generations.

Generation 1 Generation 10 Generation 20

homozygous individual

heterozygous individual homozygous individual

(@)  Describe how the population has changed over the 20 generations.

(b) Explain how the changes you have described in part (a) may have occurred.

Question 23 continued on next page.

Marks
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Question 23 continued. Marks

(¢) Calculate the allele frequency for the two alleles present in generation 10.
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Question 24 (6 marks)

Analyse the pedigree below showing a genetic condition expressed in a family.

B O ®

1 2 3 4

17 18

(8 Determine the pattern of inheritance shown in this pedigree and identify the
genotypes of individuals 1 and 16. Use the letter ‘A’ or ‘a’ to represent alleles.

ST

13 14 15

5 6 T 8 9 10 11 12
16

INheritanCe Pattern: ...
Genotype INAIVIAUAL T: ....eee e e eeeees
Genotype INdividual 168: .......coooiiiiiei e

(b) If individual 16 has a child with an affected partner (who has the genetic
condition), what are the chances this child will be affected? Show any relevant
working.

Marks
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Question 25 (3 marks) Marks

The diagram below shows the result of crossing over during meiosis.

(@ Identify the genotype of the parent cell.

Question 25 continued on next page.
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Question 25 continued. Marks

(b) The diagram below shows some steps in the process of meiosis involving the
recombinants shown on the previous page. Complete the diagram below by
filling in the possible allele combinations in the gametes that would result.

*Non-
disjunction

7\
OO0 C

Gamete 1 Gamete 2 Gamete 3 Gamete 4
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Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 26 (3 marks) Marks

The diagram below shows the neurons and parts of the body involved in a response
to touching a hot object.

Spinal cord

Fill in the three blank boxes on the flow chart below which outlines the stimulus-
response pathway for the above scenario.

STIMULUS

—

hot ObjeCt Sensory neuron

A

CNS
spinal cord

Motor neuron

RESPONSE

4—
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Question 27 (4 marks)

DNA has both coding and non-coding segments, which vary in terms of biological
function. The difference in function also means that the location of genetic mutations

can change the impact on the function of the cell.

Complete the table below to distinguish between coding and non-coding DNA.

Coding DNA

Non-coding DNA

Biological
function

Give an
example of
how biological
function can be
impacted by a
mutation

Marks
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Question 28 (13 marks)

Prostate cancer is the most commonly diagnosed cancer in Australian men.

Prostate Specific Antigen (PSA) is a protein secreted within the prostate gland. The
normal function of this protein is as a component of semen. It is coded for by the
KLK3 gene on chromosome 19. PSA is normally very high in men who are developing
prostate cancer.

(@ Using a flow diagram, describe how the KLK3 gene produces PSA.

(b) In a recent article it was stated that 11.8% of men who have metastatic (ie.
spreading) prostate cancer also have germ-line mutations in certain repair
genes (Prichard et al, 2016). This is significantly more than in the general male
population.

i.  What is meant by germ-line mutations?

Question 28 continued on next page.

Marks
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Question 28 continued.

i. Explain why the effect of germ-line mutations on organisms are more
severe than somatic mutations.

() Explain how mutations of genes which repair DNA might cause metastatic
prostate cancer.

(d) Recent research has suggested that a diet high in processed meats correlates
to a higher incidence of prostate cancer. Assess whether consuming processed
meats has any scientific basis in causing prostate cancer.

Marks
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Question 29 (8 marks) Marks

Genetic technologies such as DNA sequencing and DNA profiling can be used to
determine inheritance patterns in a population.

Compare the results obtained from these two technologies and discuss how they can
be used to predict inheritance patterns and the spread of diseases.

Question 29 continued on next page.
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Question 29 continued. Marks
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Answer the questions in the spaces provided. CANDIDATE NUMBER

Show all relevant working in questions involving calculations.

Question 30 (3 marks) Marks

Cosmetics companies seek Kakadu Plum, or gubinge, found in north-western
Australia, for its antioxidant- and nutrient-rich properties. For example, the cosmetics
company Red Earth, was using Kakadu Plum products to hand out on Qantas flights.
The patenting of cloned animals, genetically modified crops and genetic materials
such as the breast cancer gene is well publicised, but you can also patent natural
products.

Discuss the patenting of ingredients taken from Aboriginal Australian cultural and
intellectual property.

Question 31 (8 marks)

When a person is bitten by a venomous snake, the snake injects a toxin into the
person. Antivenom is injected as treatment. This treatment is an example of passive
immunity.

(@8  Outline how the treatment with antivenom works and explain why it is essential
to use passive immunity, rather than active immunity.

Question 31 continued on next page.
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Question 31 continued.

(b)

(c)

A mixture of venoms from several snakes of the same species is used to make
antivenom. Suggest why this makes a more effective antivenom.

Antivenom is made by the vaccination of animals. Each animal is initially injected
with a small volume of venom. Two weeks later, the animals are injected with a
larger volume of venom following which the purification of antibodies from the
animal’s blood plasma takes place. Use your knowledge of the humoral immune
response to explain this vaccination programme.

Marks
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Question 32 (15 marks)

Zika is a RNA virus, which can be spread by the Aedes mosquito. Most people
infected with the Zika virus experience no or very mild symptoms. An outbreak in
South America was accompanied by an increase in the number of babies being born
with microcephaly (a significantly smaller head and abnormal brain development). The
incubation period for the Zika virus is estimated to range between 3 and 12 days. The
symptoms, are similar to other mosquito-borne diseases such as malaria and include:
fever, rash, muscular pain, joint pain and headaches.

In 2016, concern was expressed by athletes travelling to the Olympics in Brazil
regarding possible infection with Zika. The World Health Organisation concluded that
the risk of transmission was relatively low. The advice given to anyone travelling to
the Olympics was:

¢ use insect repellent and wear loose clothing that covers the body
¢ keep windows closed at night and sleep under a mosquito net

¢ avoid areas with poor sanitation and stagnant water.

(@) Identify the method of transmission of the Zika virus.

(b)  Outline how the preventative methods described above would help reduce the
chance of infection with Zika.

Question 32 continued on next page.

Marks
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Question 32 continued.

(¢) The diagram below shows how the Zika virus replicates inside a human cell.

£ Virus
£

Cell
Receptors

J N
£

) (Viral RNA
is released
into cell
/

Zika proteins interact
with receptor proteins
on human cells

New viruses
are released

from the cell
Viral RNA -
: Viral N
epltcahoﬂ \ Protein particles -
-, synthesis mature "),
R m £ &% %}J
A ’ & A= Wy
New viral i = % £
particles 1B B D L
£y
=
: Igi
Endoplasmic zpnaraty £
eticulum

With reference to the diagram, suggest why viruses are difficult to treat

with drugs.

Question 32 continued on next page.

Marks
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Question 32 continued. Marks

ii. Outline why it may be difficult to develop an effective vaccine against
the Zika virus.

.......................................................................................................................... 2
iii. Evaluate the effectiveness of vaccination programmes, public health
campaigns, pharmaceuticals, and genetic engineering in the prevention
of epidemics such as Zika.
.......................................................................................................................... 8
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SECTION I: MULTIPLE CHOICE (20 marks)

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 What is the best definition of a mutagen?

A change in the structure of DNA.
An agent that causes genetic change.
The action or process of nucleotide change.

The rearrangement of sections of chromosomes and genes.

2 Which of the following cell types initiates the secondary immune response
depicted below?

secondary
2 immune response
8 initial secondary
£ | exposure exposure
«
S
o
= :
2 primary
£ immune
5 response
o
<
o
(&)
\/
\
Time

cytotoxic T cell
memory B cell
helper T cell

suppressor T cell
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3 Four ways of being immune are

1
2
3
4

having memory cells after an infection

having memory cells after being injected with dead bacteria

being injected with antibodies
receiving antibodies from breast milk

Which row in the table correctly shows the types of immunity?

natural artificial natural artificial
active active passive | passive
A 1 2 3 4
B 1 2 i 3
Cc 2 1 3 &
D 2 1 4 3

4 A pathogen was found to be prokaryotic, contain DNA and have a cell wall.

How would it be classified?

Virus
Fungus
Protozoan

Bacterium

5 Skin grafting involves the transplantation of healthy skin which can be used to
cover damaged skin for example due to burns. A graft of skin tissue received
from a different person is usually rejected by the recipient’s body.

Which statement about graft rejection is correct?

The graft is rejected by B-lymphocytes because T-lymphocytes are not stimulated
to produce antibodies.

The graft is rejected by T-lymphocytes because they circulate in the blood and can
gather at the graft site.

The graft is rejected by T-lymphocytes because the graft tissue causes T-
lymphocytes to release antibodies.

The graft is rejected by B-lymphocytes because they make and release antibodies
which react with the surface antigens on the graft cells.
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6 The diagram below shows one way of testing the effect of an antibiotic on
bacteria.

colonies of bactera
A

: diameter of zone
petn dish with IS A T _measured every
nulrienl‘agar Y ey 330 X day for 5 days
containing Xy
bactena

disc of fiter paper”
soaked in antibiotic

The table below shows the results of testing five different types of bacteria using
the method above. Zones of less than 13 mm show the presence of resistant

bacteria.
Diameter of zone
Type of with no bacterial
bacteria | growth after 5 days
(mm)
1 14.30
2 0.00
3 10.90
4 0.00
5 20.40

Which statement can be supported by this data?

The antibiotic can be used to treat bacteria types 1 and 3 only.
All the types of bacteria become resistant to antibiotics over time.
Type 5 of the bacteria can never become resistant to the antibiotic.

Only types 2, 3 and 4 of the bacteria show resistance to the antibiotic.
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7 Which of the following best describes a function of a macrophage?

They release histamines.
They are found in tissues and secrete cytokines in response to infection.
They circulate in the blood and produce antigens in response to infection.

They can leave the blood and secrete cytotoxins when exposed to damaged cells.

8 Which of the following best describes the benefit(s) of artificial insemination of
dairy cattle?
The process creates genetically identical offspring that all produce good milk yield.

It decreases genetic diversity by introducing the same genes to different populations
on different farms.

It enables a large number of cows to be inseminated with sperm from a bull with
desirable milk production traits.

The process creates genetically modified calves that may produce milk in the future
that is safe for human consumption.
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9 Which row is the best comparison of the daughter cell produced in each
process?

Mitosis

Meiosis

(A) e |dentical to parent ¢ Different to parent
e [dentical to each other | e Different to each other
® l_lUlIlunJ\duuo paiis Ul cnromosomes L4 UnpalreO chromosomes
(B) e Different to parent ¢ |dentical to parent
¢ |dentical to each other ¢ Different to each other
¢ Homologous pairs of chromosomes | ® Unpaired chromosomes
(C) e [dentical to parent e Different to parent
¢ Different to each other ¢ |dentical to each other
¢ Unpaired chromosomes ¢ Homologous pairs of chromosomes
(D) ¢ |dentical to parent ¢ Different to parent

¢ |dentical to each other
¢ Unpaired chromosomes

¢ Different to each other
¢ Homologous pairs of chromosomes

10 Which statement best describes how cloning might be used to assist human
health?

Human clones will mean an individual can ‘live’ forever.

Antibiotic resistant bacteria can be used to produce medicines.

Human organs could be cloned to replace diseased or damaged organs.

Food from cloned plants and animals can be modified to be healthier for human
consumption.
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11 Which of the following is an example of a physiological adaptation in an
endotherm that assists in maintaining homeostasis?

Animals in cold climates having thick fur coats.
A dog moving into the shade to keep cool on a hot day.
Surface blood vessels in a human constricting on a cold day.

Lizards moving into the sunlight to raise their body temperature.

12 The diagram below models the process of fertilisation.
5

® =~
Q@/\;
o g

sperm cell

Which of the following is an appropriate evaluation of this model?

The diagram shows the entry of sperm cells into the egg.
The diagram has some downfalls, such as the egg is too large.

The diagram is a very reliable model of fertilisation because it shows all the stages of
fertilisation.

The diagram is good because it depicts fertilisation in a simple way, despite
inaccuracies such as the size of cells.

Page 8



13  Grapefruit originated from a cross between an orange and a pomelo.
What is this an example of?

Cloning
Transgenics
Selective breeding

Artificial insemination

14 A chemical mutagen is known to cause significant damage to DNA structure
through the disruption of the normal base-pairing process. The graph below
shows the relationship between exposure to mutagen vapours and the
frequency of base-pairing errors.

A

No. of base-pairing errors

.
Mutagen vapour contentration (ppm)

Which of the following statements correctly describes the trend observed?
An increased frequency of base-pairing errors leads to increased mutations.
An increased number of base-pairing errors leads to increased vapour production.

An increase in mutagen vapour concentration leads to an increase in the frequency
of base-pairing errors.

An increase in mutagen vapour concentration leads to a decrease in the frequency
of base-pairing errors.
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15 Some organisms have genotypes that produce three different phenotypes, for
example a red flower crossed with a white flower to produce a pink flower. If
two of these pink flowers were crossed, which of the following graphs would
correctly represent the offspring of this cross?

(A) 100, (B) 1007
g :
£ g
' 50+ B 501
By (=9
| | I I
o o
Phenotypes Phenotypes
(C) 1004 (D) 100

50 4

Offspring (%)

Offspring (%)

Phenotypes
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16 The graph below shows the changes of three hormones during gestation
(pregnancy).

Relative blood levels

0 4 8 12 16 20 24 28 32 36

Gestation (weeks)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Which of the statements below best identifies the changes in hormone levels
shown over the gestation period?

hCG and oestrogen both rise and stay high in concentration from 24 weeks
onwards.

Progesterone levels peak at 8 weeks then drop when the placenta is formed.

Both oestrogen and progesterone gradually rise in concentration until birth where
they both rapidly decline at around 40 weeks.

hCG, produced by cells surrounding the embryo and then the placenta peaks at
around week 36 and can be detected in urine tests.
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17 Analyse the diagram below which shows two pairs of homologous
chromosomes and their allele arrangement.

[

A A DDDd
B b
H H
e H H E
C C
I R

Y

Assuming there is no crossing over, which of the following shows all the possible
genotypes for the gametes formed in this organism?

ABcDe, ABcdE, AbCDe, AbCdE
AbCdE, ABCdE, AbCDE, AbCdE
ABcDE, ABcdE, AbCDe, AbDdE
AbcDE, ABcdE, AbCDe, ABcdE

18  Which of the following represents the DNA sequence that codes for the mRNA
strand shown below?

5 -CUAACG -3
3 -GATTGC -5’
3’ - GAUUGC -%’

3’ - CGUUAG - 5’
3’ - CGTTAG - 5’
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19 Analyse the graph below which shows blood glucose regulation.

The Effects of Insulin & Glucagon on Blood Sugar Levels

21 A .

120 =

120 —

110 = D F

100
Blood Sugar %0 J 1
(mg/ 100 ml) \“-_/
mg m a0 — 4 E__,.

70— B

&0 —

H

S0 —

Y

Time (Hrs)

Which of the following statements is correct?

Insulin is highest at A.

Glucagon is highest at H.
Insulin levels are high whenever the biood glucose levels reach 90mg/mL.

According to this graph the optimal blood glucose concentration is 140mg/100mL.

Page 13



20 There were 15 cases of thyroid cancer recorded in Iceland between December
2009 and January 2011. The graph below shows, for each case, the month of
diagnosis (A) and month of recovery (V) or death (X) from the disease.

1 A
2 3 ¥
3 s X
4 ¥
5
B &
caseof 7 ¥
thyroid
cancer &Y
04X
10 &
11 e ¥
12 &
13 G X
14 .lp ¥
15 —
o J FMAMJ J A S O ND J
2010
month

Iceland has a population of 330 000 people. Which of the options below was
the incidence rate (per 100 000) of thyroid cancer from March to October 2010?

0.6
1.8
2.7
4.5
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SECTION II: SHORT AND LONG ANSWER (80 marks)

Answer the questions in the spaces provided. CANDIDATE NUMBER

Show all relevant working in questions involving calculations.

Question 21 (3 marks) Marks

The diagram below shows a stage of polypeptide synthesis.

CELL
NUCLEUS
CYTOPLASM
) wNCLEAR MeMBRANE' PORE - — - = <—"" =
| "] ~
\ STEP 5 4—STEP 3 N
LARGE RIBOSOMAL SUBUNIT
\ FCV‘_Y Tg: - \

sTEPI» U AGCCGeU acug __ _

A UcBca Veca

| I I T | STEP 2 %

£~ ; R | SMALL RIBSOMONAL SLIBUNIT
CODON  COPON  CODON VA&
s— /
STEP 4 N
C'S e @ 7
CYTOPLASM T rreamnoacrs g g
u® e [ .
mﬂ-w“w
Identify the stage of polypeptide synthesis in this diagram.
TranSIAtioN ... 1

Why is the anti-codon significant in this process?
2 — correctly relates the structure of the anti-codon to its significance in polypeptide
synthesis

1 — gives some relevant information about anti-codon structure OR polypeptide
synthesis

Eg: The triplet of bases on the anti-codon aré complementary tb those on the
mRNA. This means that the amino acids, attac i-codon (tRNA) are

joined in the correct order to form a functional protein.
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Question 22 (6 marks) Marks

The diagram below shows the process of cross pollination in plants, similar to the
method Mendel used in his experiments.

Cross-pollination

Removal
of anthers

Transfer of pollen
with brush

Only green peas
produced

Which step ensures the validity of the cross pollination? Justify your answer.
2 — correct step identified and appropriately justified
1- correct step identified and/or an attempt at a justification is made.

Eg: Removal of the anthers prevents self-pollination ensuring that only the
transferred pollen fertilises the ova.

Question 22 continued on next page.
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Question 22 continued. Marks

This species of pea plant, shown on the previous page, has two phenotypes for pea
colour, green and yellow. Both parent plants are homozygous. The plant providing the
pollen produces yellow peas.

Identify the dominant and recessive phenotype for pea colour in this species.

Dominant: green

Recessive: yellow BOTH correct for 1

Determine the phenotype and genotype ratios of the offspring produced from
crossing two plants grown from the peas in this diagram (on the previous page).

3 — correctly identifies parents and crosses them accurately to determine the correct
genotype and phenotype ratio of the offspring

2 — shows the genotypes and phenotypes from an appropriate cross OR correctly
identifies the parent genotype and crosses them to obtain a correct genotype or
phenotype ratio of the offspring

1- makes some attempt to determine a genotype or phenotype
Markers comments: ALWAYS show a punnett square, clearly, even if not asked for!
Always link the genotype to phenotoype eg: GG and Gg are green; gg is yellow.

This question is about understanding that genotype ratio is different to phenotype b/c the
parent plants (from the seeds aka PEAS, produced in the diagram) are heterozygous.

Get into the habit of using the SAME letter (capital for dominant and lower case for
recessive) when doing standard mendelian crosses.

NEVER use X and Y unless doing sex-linked crosses.
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Question 23 (8 marks) Marks

The diagram below shows the gene pool of a population over 20 generations.

Generation 1 Generation 10 Generation 20

homozygous individual

heterozygous individual homozygous individual

Describe how the population has changed over the 20 generations.

2- correctly describes the changes in gene pool from generation 1 to generation 20
1 — makes some reference to the gene pool in generation 1 or 20.

Eg: the appearance of R and r is about equal in generation 1. By generation 20, the R
allele has disappeared from the population leaving on r alleles present.

Explain how the changes you have described in part (a) may have occurred.

3 - provide a valid reason and explains this as a factor causing the change/s identified in
part (a)

2 — describes a factor that could change the gene pool
1 — makes some reference to a factor that can change gene pools.

Eg: If R is responsible for a trait that is not favourable in this environment, individuals with
that trait will not survive. Those with rr will be better suited, survive and pass on their
alleles. Over time (20 gen’s) the R allele will be selected against and disappear.

Marker comment: explain means you need to describe the factor and also say HOW it
will lead to the change in gene pool. Many boys only described a factor but didn’t relate
it to the gene pool in the question.

Question 23 continued on next page.
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Question 23 continued. Marks

Calculate the allele frequency for the two alleles present in generation 10.

3 — correctly calculates the FREQUENCY of R and r alleles
2 — calculates two frequencies

1 — attempts to calculate a frequency

Eg: R=8/32 =0.25 or 25%

r=24/32 (or 1 - 0.25) = 0.75 or 75%

Marker comments: lots of boys calculated the frequency of the genotype Rr and rr not
the allele frequency R and r.

Some boys didn’t give a frequency, but gave a ratio.... be careful with what the question
is asking vs what you usually do!
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Question 24 (6 marks)

Analyse the pedigree below showing a genetic condition expressed in a family.

“O
ol

Determine the pattern of inheritance shown in this pedigree and identify the genotypes
of individuals 1 and 16. Use the letter ‘A’ or ‘a’ to represent alleles.

Inheritance pattern:

Genotype Individual 1: aa

OO

Genotype Individual 16: Aa or AA — both needed for 1 mark

If individual 16 has a child with an affected partner (who has the genetic condition),

autosomal recessive NB: CoE applied below if this incorrect

what are the chances this child will be affected? Show any relevant working.

Marks

3 — correctly uses appropriate working to determine the chances of a child, from 16 (both

genotype possibilities considered) and an affected partner, being affected.
2 —

1 — makes an attempt to determine the chance of being affected.

Identifies a chance of being affected and shows appropriate working

Eg: if 16 is Aa, partner is aa then 2 in 8 (25%) chance; if 16 AA and partner aa then 0
chance of being affected.

A

a

a

Aa

aa

a

Aa

aa

A A
a Aa Aa
a Aa Aa

Marker comments: PUNETT SQUARES ARE ESSENTIAL HERE = “show working” is not
an invitation it is an instruction to be followed!

Many boys made their process VERY complicated, look at the marks available! 2 punetts
plus a probablility/chance determination = 3 marks
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Question 25 (3 marks) Marks

The diagram below shows the result of crossing over during meiosis.

Identify the genotype of the parent cell.

AQ BD DA ..o 1

Marker comment: many boys missed the info in the stem (highlighted) when answering
this question.

Question 25 continued on next page.

Page 21



Question 25 continued. Marks

The diagram below shows some steps in the process of meiosis involving the
recombinants shown on the previous page. Complete the diagram below by filling in
the possible allele combinations in the gametes that would result.

*Non-
disjunction

O

Gamete 4

Gamete 1

2 — correctly completes the diagram (all four gametes)
1 — correctly completes 2 or 3 of the gametes

Marker comments: many boys missed the non-disjunction statement or don’t
understand the term.

If a gamete is left ‘empty’ don’t write anything in it (not even “no genetic material”)
You don’t need to shade the whole chromatid but it is a good idea to show the
crossed-over section (see gamete 2 and 3)
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Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations. CANDIDATE NUMBER

Question 26 (3 marks) Marks

The diagram below shows the neurons and parts of the body involved in a response
to touching a hot object.

Spinal cord

\
A~ A
\ X~ {70

cihl Muscle in arm

Fill in the three blank boxes on the flow chart below which outlines the stimulus-
response pathway for the above scenario.

3
STIMULUS ﬁumod{cef:»%w
hOt ObjeCt on 8kin \ens:)ry neuron
@ CNS
spinal cord

Motor neuron

RESPONSE muscle cells

arm Mo yes aa.)a7 @

©
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Question 27 (4 marks) Marks

DNA has both coding and non-coding segments, which vary in terms of biological
function. The difference in function also means that the location of genetic mutations
can change the impact on the function of the cell.

Complete the table below to distinguish between coding and non-coding DNA.

Coding DNA Non-coding DNA

-Regulation of gene

Protein synthesis expression
. . -structural for
Biological
function example
chromosome,
centromere, rRNA
Dlsfunctlongl protein _Turns genes on and
made, leading to # at th
] disease off at the wrong
Give an times
example of
how biological -centromeres,
function can be potentially
impacted by a chromosomes
mutation cannot separate

Leading to disease
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Question 27 (4 marks) Mark

DNA has both coding and non-coding segments, which vary in terms of biological
function. The difference in function also means that the location of genetic mutations
can change the impact on the function of the cell.

Complete the table below to distinguish between coding and non-coding DNA.
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Question 27 (4 marks)

Mark:

DNA has both coding and non-coding segments, which vary in terms of biological
function. The difference in function also means that the location of genetic mutations

can change the impact on the function of the cell.

Complete the table below to distinguish between coding and non-coding DNA.

Coding DNA (* n ,lv,)

Non-coding DNA WO'CC‘ (es

Blad Jor chrones

how biological
function can be
impacted by a
mutation

e e,enbum—fff_?d; ~ chromo

_/FL{-CILLM (ke « "4

/g.{,[»ej.\ »-h,,,,-" P"['h
i.ec(ofb Ol q{‘c(rfw}.!v“
- lac o 4 cellealer~

e

l’/e‘q "L"a ~

COo~ce .

‘U

¥ Prodq (e.f\mR‘VA Produce‘ &P\‘\;Aﬂh‘ma +HRIVA
3 ,—(,dqc({ © nolecules. ‘
in o-de~ to P alldide regiox
» bedes feis . | o Precluce -5 i
polgrer ) /f’c’ P 4 " o]

Biological wcatio, (Kine hello-e
function %gﬂj:,‘) ¥
. =
Dot} produce LQKWA“ s
o Do o} preduce proteins
Possble s= polyrrelides.
A T )
P Proz:(c,{chbq /) « A Mudebon 1~
a f‘;q[ﬂskl—u l’-"w? o - gq‘(—ef(:“'C pu4
. risse~se ,.,“4;;;0- can result (1 imppr<e” )
Give an el con poeclyce ‘:.‘-,,Q.L;dm«e bi-dny 42
example of a hew, u~clos e o€

--d/_\

ad  lence a~ hedengel
il' l’(eu'(ooéq l‘“\ pon- CG.&J U c "kf‘

U9

aneupiod cells.

o




-¥Question 27 (4 marks) Mark

DNA has both th coding and non-coding segments, which vary in terms of of biological
function. The difference in function also means that the loc M&_@tlons
can change the impact on the function of the cell.

Complete the table below to distinguish between coding and non-coding DNA.

Coding DNA Non-coding DNA
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Question 28 (13 marks) Marks

Prostate cancer is the most commonly diagnosed cancer in Australian men.

Prostate Specific Antigen (PSA) is a protein secreted within the prostate gland. The
normal function of this protein is as a component of semen. It is coded for by the
KLK3 gene on chromosome 19. PSA is normally very high in men who are developing
prostate cancer.

Using a flow diagram, describe how the KLK3 gene produces PSA.

4
KLk 3 gens (1n rvcless)
@ \// éa.nscr ;EA\OrO
KLK3 mRNA From origiral DNA
e
(corp lermentary )
v \ /
@ m RPN A mMmoupes /n‘)to Gyﬁ)? aSM
onrol attachas fo vilo soml
l ﬁa'lf/ez\a ~
@ ERNA br)A 25 cor rfsponolz‘né
poruro acrel o gsolons on MENA-
@ DS A (aroo/U ceol
In a recent article it was stated that 11.8% of men who have metastatic (ie. spreading)
prostate cancer also have germ-line mutations in certain repair genes (Prichard et al,
2016). This is significantly more than in the general male population.
What is meant by germ-line mutations?
.......................................................................................................................... 1

A mutation occurring in a germ cell which will become a gamete, which can be then
be inherited

Question 28 continued on next page.
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Question 28 continued. Marks

Explain why the effect of germ-line mutations on organisms are more severe than
somatic mutations.

1 mark — germ-line mutations are more severe than somatic mutations, as the mutation is
potentially passed on to every offspring (multiple organisms in population affected)

1 mark — the zygote carrying the mutation will undergo mitosis producing every cell in the
body with the mutation present

1 mark- on the other hand, for somatic mutations one original cell with the mutation will
produce only a patch of cells which are affected (only within organism)

Explain how mutations of genes which repair DNA might cause metastatic prostate
cancer.

.......................................................................................................................... 2
1 mark — errors in DNA repair genes can lead to failure to repair mistakes in DNA
replication
1 mark - this allows mutations to accumulate in a cell in the prostate and will result in
uncontrollable cell proliferation — cancer

Recent research has suggested that a diet high in processed meats correlates to a

higher incidence of prostate cancer. Assess whether consuming processed meats

has any scientific basis in causing prostate cancer.

3

1 mark — processed meats are high in carcinogens/mutagens

1 mark — there are chemicals which can cause mutations in the DNA in cells which are
exposed to them

1 mark — a diet high in processed meats means that these chemicals can potentially
accumulate in the prostate gland, increasing the chances of mutations occurring

Therefore, there is strong scientific basis in causing prostate cancer
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Question 29 (8 marks) Marks

Genetic technologies such as DNA sequencing and DNA profiling can be used to
determine inheritance patterns in a population.

Compare the results obtained from these two technologies and discuss how they can
be used to predict inheritance patterns and the spread of diseases.

Criteria Marks

e Discusses, with the effective use of examples, how the 8
results of both technologies can be used to predict
inheritance patterns AND the spread of diseases

e Compares results obtained from DNA sequencing and
DNA profiling

« Describes how results for both technologies are
obtained

« Communicates logically and succinctly with precise
biological terms

e Discusses how the results of both technologies can be 6-7
used to predict inheritance patterns AND the spread of
disease/s

e Compares results obtained from DNA sequencing and
DNA profiling

« Describes how results for both technologies are
obtained

Communicates logically and succinctly with precise
biological terms

e Outlines the two technologies and states how they can 4-5
be used to predict inheritance patterns and the spread
of disease

« Missing effective use of examples to support discussion
of the two technologies

e Outlines some inheritance patterns and the spread of 2-3
disease OR

« Describes how results for technologies are obtained

o Missing details links between outlined technologies and
inheritance patterns and spread of disease

« Provides any relevant information 1
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Possible points for discussion:
(2 marks)

DNA profiling — STRs of a locus, microsatellites, use of PCR, restriction enzyme,
electrophoresis, unique banding pattern, paternity testing, forensic, inexpensive

(2 marks)

DNA sequencing — determining the exact nucleotide sequence, whole genome or

specific DNA fragment, PCR, labelled fluorescent markers attached, used to study

genomes, new alleles, diseased genes, medical diagnoses, biotech, bioinformatics,
more expensive

(2 marks)

DNA profiling

- can collect data on a wide scale, and track specific markers through populations,
migrations, evolution

- which people are more predisposed to certain diseases (non-infectious and
infectious) - limited to risk factors of diseases

- examples of sickle cell anaemia and correlation with malaria, elephants in Africa
(2marks)

DNA sequencing

- determine mutations

- sequence the genetic material of pathogens and track which serotypes are
spreading through population, eg. Flu, Covid

- predict which viral/bacterial strains are most numerous in outbreaks in the
population and design vaccines to them (most boys missed this point)

- cancer genes and likelihood of getting cancers, eg BRCA for breast cancer
(tumour suppressor genes), mutations tracked through a population

Note: The very good responses incorporated appropriate examples to support their
argument to predict inheritance patterns and spread of diseases

Question 29 continued on next page.
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Question 29 continued. Mark
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Answer the questions in the spaces provided. CANDIDATE NUMBER

Show all relevant working in questions involving calculations.

Question 30 (3 marks) Marks

Cosmetics companies seek Kakadu Plum, or gubinge, found in north-western
Australia, for its antioxidant- and nutrient-rich properties. For example, the cosmetics
company Red Earth, was using Kakadu Plum products to hand out on Qantas flights.
The patenting of cloned animals, genetically modified crops and genetic materials
such as the breast cancer gene is well publicised, but you can also patent natural
products.

Discuss the patenting of ingredients taken from Aboriginal Australian cultural and
intellectual property.

Discuss means - Identify issues and provide points for and/or against.
Any 3 points eg:

Arguments against eg Aboriginal Australian intellectual property not being credited / Lack of
recognition of aboriginal rights and protection of native species / Use of thousands of years of
practice and knowledge by Aboriginals that ingredients have been discovered — should be
protected / Large companies exploiting intellectual property for profits

Arguments for eg - ingredients can create benefits for wider population and should be shared /
companies are already using these products

See sample answer

Question 31 (8 marks)

When a person is bitten by a venomous snake, the snake injects a toxin into the
person. Antivenom is injected as treatment. This treatment is an example of passive
immunity.

Outline how the treatment with antivenom works and explain why it is essential to use
passive immunity, rather than active immunity.

1 — passive immunity is providing antibodies which bind to toxin

1 — Active immunity would be too slow (need to state time effect)

1 — Explanation — Because active immunity would take time to produce the required B-
plasma cells to secrete the antibodies to stop the venom and this delay might result in
death of the individual.

See sample answer
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Question 31 continued. Marks

A mixture of venoms from several snakes of the same species is used to make
antivenom. Suggest why this makes a more effective antivenom.

1 — different antigens / different snakes produce different venom (due to genetic diversity)

1 — Different antibodies are needed to combat different types of antigen /in case you
don’t know which species of snake individual has been bitten by.

Sample answer

The antivenom would be effective against antigens from multiple venoms and so the
different antibodies provided will be able to bind with the different antigens.

Antivenom is made by the vaccination of animals. Each animal is initially injected with
a small volume of venom. Two weeks later, the animals are injected with a larger
volume of venom following which the purification of antibodies from the animal’s
blood plasma takes place. Use your knowledge of the humoral immune response to
explain this vaccination programme.

1 — stimulation / cloning of B-plasma cells (or outline of T-Helper cell interaction to
stimulate B-plasma cells)

1 - relate to B-memory (or T-memory) cells being produced

1 — second dose would stimulate a higher concentration of antibodies and a quicker
response

/ first dose has to be smaller so that the animal is not killed
No marks can be awarded for repeating/copying information from the question stem.

Sample answer

The program stimulated production of B-plasma cells after the first small dose of venom
is given, which is reduced so it will not cause harm to the animal. The antigens present in
the venom will stimulate the cloning of B-plasma cells to produce specific antibodies to
these antigens alongside the creation of B-memory cells. The second dose will result in a
faster and bigger production of antibodies and so the animal will not be harmed by the
increased dosage.
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Question 30 (3 marks) L/> Mark

Cosmetics companies seek Kakadu Plum, or gubinge, found in north-western
Australia, for its gmingd\ar)t- and nutrient-rich properties. For example, the cosmetics
company Red Earth, was using Kakadu Plum products to hand out on Qantas flights.
The patenting of cloned animals, genetically modified crops and genetic materials

such as the breast cancer gene is well publicised, but you can also patent natural
products.

Discuss the patenting of ingredients taken from Aboriginal Australian cultural and
mtellectual property
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Question 32 (15 marks) Marks

Zika is a RNA virus, which can be spread by the Aedes mosquito. Most people
infected with the Zika virus experience no or very mild symptoms. An outbreak in
South America was accompanied by an increase in the number of babies being born
with microcephaly (a significantly smaller head and abnormal brain development). The
incubation period for the Zika virus is estimated to range between 3 and 12 days. The
symptoms, are similar to other mosquito-borne diseases such as malaria and include:
fever, rash, muscular pain, joint pain and headaches.

In 2016, concern was expressed by athletes travelling to the Olympics in Brazil
regarding possible infection with Zika. The World Health Organisation concluded that
the risk of transmission was relatively low. The advice given to anyone travelling to
the Olympics was:

¢ use insect repellent and wear loose clothing that covers the body
* keep windows closed at night and sleep under a mosquito net

¢ avoid areas with poor sanitation and stagnant water.

Identify the method of transmission of the Zika virus.

VECtOr / MOSAUITO .uuuueiiiiiii s annnnas 1

Outline how the preventative methods described above would help reduce the chance
of infection with Zika.

1 mark for each method linked to how it prevents transmission of the virus.

Eg Mosquito nets prevent the mosquitoes from biting individuals and transmitting the
virus into bodily fluids of person

Many did not state how the pathogen was being prevented from gaining entry into the
body by breaking the skin barrier

Question 32 continued on next page.
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Question 32 continued.

Marks
The diagram below shows how the Zika virus replicates inside a human cell.
. Zika proteins interact
4’,}_}? Virus with receptor proteins
£ on human cells
Cell
Receptors
J .Vlra‘I RNA& New viruses
8 r? easltla are released
N0 ce from the cell
«~~~ Viral RNA Viral Q&
eplicatiol \ Protein particles -
q‘,?/‘rs ynth,e g D ™ -~ f;\;’/
= "% & w
New viral % o,
particles £ . Y
assemble ﬁ"
olgi
Endoplasmic 4 aratusl N
: eticulum i &
With reference to the diagram, suggest why viruses are difficult to treat with drugs.
.......................................................................................................................... 2

Any two points from following egs

viruses are not cellular so there are no metabolic pathways to attack with drugs / Drugs
would interfere with the host cell metabolism or damage host cells / viruses enter the

host’s cells and so drugs cannot target the virus inside the cell / drugs would have to
disrupt essential cell processes.

See the following sample responses:
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Question 32 continued.

Outline why it may be difficult to develop an effective vaccine against the Zika virus.

Evaluate the effectiveness of vaccination programmes, public health campaigns,
pharmaceuticals, and genetic engineering in the prevention of epidemics such as
Zika.

Outline means - Sketch in general terms; indicate the main features of:

Any 2 of the following main features:

Marks

Viruses have high mutation rates / high antigenic variation / problems with funding issues
since vaccines need to be constantly made / difficult to develop vaccine to target virus

directly or virus infected cells.

Criteria

o Describes all 4 prevention measures and how
they prevent epidemics in terms of reduction of
transmission

o Compares advantages and disadvantages of
each prevention measure to help make judgement

. Makes a judgement of each measure in terms of
effectiveness using supporting evidence and relates to
prevention of epidemics

. Communicates logically and succinctly with
precise biological terms

Describes all 4 prevention measures and how they
prevent epidemics in terms of reduction of transmission
Missing full evaluation of advantages and
disadvantages of a measure / or missing a judgement
of each measure in terms of effectiveness using
supporting evidence and relates to prevention of
epidemics

6-7

Outlines all 4 prevention measures and how they
prevent epidemics in terms of reduction of transmission
Missing full evaluation of advantages and
disadvantages of one or two measures / or missing a
judgement of a measure in terms of effectiveness

4-5

Outlines all some prevention measures and how they
prevent epidemics in terms of reduction of transmission
Missing evaluations of advantages and disadvantages
of some measures / or missing a judgement of a
measure in terms of effectiveness

2-3

Provides any relevant information

1

NB — common error was to describe the effectiveness of a vaccine rather than a
vaccination programme. Vaccination programme needed to include comment on
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effectiveness related to mass immunisation / herd immunity and needing it to be on a
very large / global scale.

Better answers included egs of when these measures have proven effective — eg
eradication of smallpox thanks to mass immunisation and world-wide vaccination
program by WHO.

* Please indicate in the examination if you have continued your answer on a separate
answer booklet.

See sample responses:
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Question 32 continued.

Mark

ii. Outline why it may be difficult to develop an effective vaccine against

the Zika virus.
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Question 32 continued. Mark

i. Outline why it may be difficult to develop an effective vaccine against
the Zika virus.
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