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General instructions

Reading time — 5 minutes
Working time — 180 hours
Write using black or blue pen
Draw diagrams using pencil

Calculators may be used

Exam Number:

Total marks - 100

75 marks
This section has two parts, Part A and Part B
Part A — 20 marks

e Attempt Questions 1 - 20
e Allow about 35 minutes for this part

Part B — 55 marks

e Attempt Questions 21-33
e Allow about 1 hour and 40 minutes for this
part

25 marks

e Attempt ONE question from
Questions 34 - 38

e Allow about 45 minutes for this section

Note: Any time you have remaining should be spent revising your answers.

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM






Section I
75 marks

Part A — 20 marks
Attempt Questions 1-20
Allow about 35 minutes for this part

Use the multiple-choice answer sheet provided for Questions 1-20

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4= (A) 2 (B)6 (C) 8 (D)9

A B @D cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

Y s  CO D O
If you have changed your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:

correct

I s O 0O

1 What is usually introduced into the body by administering a vaccine?
(A) Antigens
(B) Killer T-cells
(C)  Macrophages
(D)  Plasma cells

2 A botanist counted 26 chromosomes in the cells of the shoots and root tips of a plant.

What is the haploid and diploid number of this species?

Diploid number Haploid number
(A) 13 26
(B) 26 13
(© 26 52
(D) 52 26




Darwin’s Theory of Evolution by Natural Selection can be summarised in 4 steps.

Some individuals are better suited to a particular environment.
Ower time there is an increase in particular traits in the population.
Genotypic variation exists amongst individuals in a population.

L o

Individuals with favourable traits reproduce.

The statements are not in the correct order. What is the order which best represents
Darwin’s Theory?

(A) 1,243
(B) 1,324
© 3214

(D) 3,1,4,2

The following pedigree shows the inheritance of Goltz Syndrome. Thisis a
dominant sex linked disorder which presents in a person as yellow — pink bumps on
the skin and pigmentation changes.

O—

What are the genotypes of the parents in this pedigree?

Mother Father
(A) XHXh XY
(B) XHXH Xry
©) XhXh XHY
(D) XHXn XY




What is the role of anti-diuretic hormone (ADH) in maintaining homeostasis?

(A)  Production of concentrated urine by reabsorption of water from the collecting
duct

(B) Production of dilute urine by excreting excess water

(C)  Reabsorption of glucose from the proximal tubules of the kidney to produce
concentrated urine

(D)  Reabsorption of salt in the distal tubule of nephrons

Which animals produce uric acid as the main nitrogenous waste?

(A)  Blue tongue lizard and Murray cod
(B) Ibis and kangaroo
©) Ibis and red bellied black snake

(D)  Murray cod and red bellied black snake

Which statements are correct about DNA transcription and translation?

Transcription Translation
(A) Occurs in the nucleus Produces mRNA
(B) Produces mRNA Occurs in the nucleus
© Occurs at the surface of ribosomes Produces mRNA
(D) Produces mRNA Occurs at the surface of ribosomes




During mitosis DNA must be replicated to ensure all cells have the correct number of
chromosomes. This process is semi-conservative and is best described as:

(A)  DNA being broken down into bases and reassembled with new bases
(B) DNA being split into two strands, each of which is replicated
(C)  DNA being split into triplets and new triplets being added

(D)  DNA remaining intact and a new DNA copy is built from new nucleotides

The tRNA anticodons coding for 3 amino acids is shown below.

tRNA Anticodon Amino acid
Cuu Glutamic acid
UUA Asparagine
UGG Threonine

A cell makes a polypeptide with the amino acid sequence:
Threonine — Asparagine — Glutamic acid

What was the sequence of bases on the strand of the DNA which was
complementary to the mRNA from which this polypeptide was formed?

(A) ACCAAUGAA
(B) TCCAATGAA
(C) TGGTTACTT

(D) UGGUUACUU



10 Which of the following correctly matches each substance with the form in which it

can be transported in mammalian blood?

Substance (A) (B) (©) (D)
Urea Bound to Dissolved in As uric acid Dissolved in
haemoglobin plasma plasma
Carbon dioxide | Dissolved in As bicarbonate Bound to Bound to
plasma ions haemoglobin haemoglobin
Oxygen Dissolved in Bound to Dissolved in As oxide ions
plasma haemoglobin plasma

Lipids Dissolved in | In chylomicrons Bound to As fatty acids

plasma haemoglobin

11
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Which of the following is an adaptation of a freshwater bony fish for
osmoregulation?

(A)  Drinking lots of water
(B) Uptake of salts across the gills
(C)  Maintaining a body concentration close to that of freshwater

(D)  Producing large amounts of concentrated urine

A certain population of mosquitoes is subjected to a 0.004 mg.mL" concentration of
DDT. As a result, 15% survive and mate to produce a relatively resistant strain of
mosquito. The fact that the next generation of mosquitoes is resistant suggests that:

(A)  DDT cannot be used to control mosquito populations.

(B) The offspring of the 15% that survived developed a genetic mutation that
enabled them to become resistant.

(C) A genetic adaptation that was present in the original population became
more frequent in subsequent generations.

(D)  More than 0.004 mg.mL" concentration of DDT is needed to control
populations.



Questions 13 and 14 refer to the following information:

In 1910, research carried out at Columbia University involved breeding millions of
Drosophila to look for new types of mutations. One day it was noticed that one of the male
fruit flies had white eyes instead of red eyes. When this white-eyed male was mated with a
red-eyed female fly, the first generation offspring all had red eyes. When these individuals
were mated, the second generation produced both red-eyed and white-eyed flies, but all of
the white-eyed flies were male.

13 The major conclusion from this series of experiments was that:
(A)  White eyes and red eyes are controlled by a single pair of alleles that are co-

dominant.

(B) The white-eyed allele is carried on the X chromosome.
© The white-eyed allele is carried on the Y chromosome.

(D)  The genes for red eyes and white eyes are linked on the same chromosome.

14 The credit for this discovery goes to:

(A)  Sutton and Boveri.
(B) Beadle and Tatum.
© Macfarlane Burnett.

(D)  Thomas Morgan.

15 Which of the following is involved in a specific defence mechanism in the human
immune system?

(A)  T-cells
(B) Mucous membranes
© Cilia

(D)  Macrophages



16 The following graphs indicate the prevalence of smoking and the mortality rate from
lung cancer for women and men between 35 and 59 years old in the United
Kingdom.
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UK. Values plotted are number of deaths due to lung cancer per 100,000 population of
females and males.

Which of the following is a reasonable conclusion to draw from these data?

(A)  Men who smoke are more likely to die of lung cancer than women who
smoke.

(B) Mortality from lung cancer is correlated with the prevalence of smoking.
(C)  Men find it easier to give up smoking than do women.

(D)  No reasonable conclusion can be drawn as the population sizes for women
and men are not known.
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18

19

Robert Koch was a biologist who is best known for:

(A)  Developing a microscope powerful enough to study the disease-causing
organisms known as prions.

(B) Discovering the cause of malaria.

(C)  Developing a technique to determine the causal relationship between a
pathogen and the occurrence of a disease.

(D)  His swan-necked flask experiment that helped to prove that air-borne
organisms can cause disease.

Several theories have been used to describe the processes responsible for the
movement of materials through plants.

Which of the following statements about the translocation of sucrose (sugar) in
phloem is correct?

(A)  Sucrose molecules are actively transported from one sieve tube cell to the
next.

(B) Sucrose molecules move by osmosis in solution dissolved in water.
© Sucrose molecules are actively loaded into the phloem at the sink.

(D)  Sucrose molecules are moved by pressure flow within the sieve tubes.

Which of the following statements about the structure and function of blood vessels
is correct?

(A)  All arteries carry oxygenated blood away from the heart.
(B) Blood in veins is under higher pressure then blood in arteries.
(C)  Veins have valves to prevent the back flow of blood.

(D)  Capillary walls allow for the exchange of all molecules.

10



20

A student examined samples of two different types of pathogens and described them
as follows.

‘I examined sample A with a magnifying glass and clearly saw six legs and two small
antennae. Sample B was examined using a light microscope and contained
individual cells that had clear nuclei. These cells lacked both chloroplasts and a cell

wall.’

The types of pathogens in samples A and B respectively are

(A)  Macroparasite and bacteria
(B) Fungi and bacteria
(C)  Macroparasite and protozoan

(D)  Fungi and protozoan

11



Section I (continued)

Part B — 55 marks

Attempt Questions 21 - 33

Allow about 1 hour and 40 minutes for this part.

Answer the questions in the spaces provided.

Question 21. (2 marks)

Several features of haemoglobin make it highly adaptive for uptake and delivery of

oxygen to tissues. Describe two such adaptive advantages of haemoglobin. 2

Question 22. (3 marks)
Outline the contributions of Walter Sutton and Theodore Boveri in aiding our

understanding of chromosomes and inheritance. 3

12



Question 23. (2 marks)

Selective breeding has been used to improve livestock and poultry in Australia. Different
selective breeding paths have produced better chickens for commercial meat and egg laying

purposes. One grows to a large body size with more meat and the other produces more

eggs.

Outline how selective breeding affects genetic variability in a flock of chickens. 2

Question 24. (4 marks)

Compare DNA replication with protein synthesis. 4

13



Question 25. (4 marks)

Fish

PR w—

Land reptile

~ —

Land mammal

Porpoise

The organisms shown are evidence for convergent evolution. Justify this statement. 4

14



Question 26. (5 marks)

Two different animals (species A and species B) were placed in separate metabolic

chambers in a laboratory and their body temperatures and metabolic rates were

measured at different temperatures. The results are tabulated below.

Species A Species B
Air Body Metabolic rate Body Metabolic rate
temperature temperature (mL O2.g'.h") temperature (mL O2.g'.h?)
O §S) O
5 6 0.3 38 9.6
10 12 0.4 37 8.4
15 16 0.5 37 7.3
20 21 0.6 38 6.2
25 25 0.8 37 5.2
30 29 0.9 36 4.3
35 35 1.1 37 4.4

(a)

Use the grid below to draw a graph of metabolic rate against air temperature

for the two species.

Question 26 continues on the next page.

15



Question 26 continued

(b) Identify an Australian animal that would demonstrate the relationship
between body temperature and air temperature of species B and describe
two adaptations that it would use to regulate its body temperature in its

natural environment. 2

Question 27. (2 marks)
Describe an example of hybridisation within a species and outline the benefit to

society of this hybridisation. 2

Question 28. (4 marks)

Outline why removal of carbon dioxide from cells is essential. 3

16
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Question 29. (3 marks)
Unclean drinking water is a major source of gastrointestinal infection.

Explain how two methods of treating drinking water reduce the incidence of disease. 3

18



Question 30. (8 marks)

A scientist claims to have produced a transgenic variety of corn that can reach maturity
faster than non-transgenic corn.

(a) Outline a valid procedure to test the scientists claim. 4

(b) Debate two ethical issues arising from the use of transgenic species. 4

19



Question 31. (5 marks)

During the HSC course you studied vaccination programs.
Evaluate the use of vaccination programs to reduce the spread and occurrence of

disease. 5

Question 32. (3 marks)

Propose reasons for why research into artificial blood is needed. 3



Question 33. (4 marks)

The structure illustrated is part of the nephron.

(a) Identify structure Q 1

(b) Identify the location in the nephron where the majority of glucose is reabsorbed. 1

() Hormone replacement therapy is required for people who cannot secrete
aldosterone. Explain why this treatment is necessary 2

21



Question 34. (7 marks)

Increased understanding of the causes of disease have changed approaches to the

treatment and management of disease.

Assess this statement. 7
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Section I — Part B
Extra writing space.

If you use this space, clearly indicate which question you are answering.

24



Section I1

25 marks
Attempt ONE question from Questions 35-39

Allow about 45 minutes for this section

Answer parts (a)—(e) of ONE question in a Writing Booklet.
Extra writing booklets are available.

Show all relevant working in questions involving calculations.

Pages
Question 35 Communication ...,
Question 36 Biotechnology ...
Question 37 Genetics: The Code Broken ..............cccooiiiiiiin viiiiinninn.. 26-28
Question 38 The Human Story ...
Question 39 Biochemistry L

25



Question 36 — Genetics: the code broken (25 marks)

(a) As part of your course you performed a first-hand investigation to construct
a model of DNA.

(i) Name the segment of DNA shown in the diagram. 1

P
\
./

G e B
y —>

X —> h
\

(if) Complete the following table to name the structures X, Y and Z in
the diagram. 1
Structure Name
X
Y
V4

(iii)  Explain how using a model of DNA helped to increase your

understanding of the structure of DNA. 2

26



(b) This question refers to the graph below.

Bleod groups frequency
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o O] Bm, = O A B AB

Skin pigmentation Blood type
(i) identify the graph that represents polygenic inheritance. 1
(ii) Explain the differences between the graphs, supporting your answer
with a description of multiple allele and polygenic inheritance. 3
c A man who has blood type A and is Rh positive is married to a woman who
typ P

is also blood type A but is Rh negative. They have a daughter who is blood
type O and is Rh positive. He has started to worry that he may not be the
biological father of this child.

(i) Using your understanding of inheritance of blood types, explain how
the child’s phenotype could be the result of mating between two
parents with the stated phenotypes. Show your working. 3

(ii) Outline a technique that could be used to convince the man that he
is the biological father of the child. 2

(d) Describe the current use of gene therapy to manage a named genetic disease. 2

27



(e)  Inaseries of cross-breeding experiments scientists were looking at the

inheritance of coat colour, tail length and ear length in mice.

In one experiment they crossed black long tailed males (BbLl) with white short
tailed females (bbll). These offspring were crossed with the expectation that

normal Mendelian ratios would occur.

(i) Construct a Punnett square to show the phenotypic ratios that would
have been obtained if these genes showed typical Mendelian dihybrid

inheritance. 3

(ii) The actual results of the experiment are shown below.

Phenotype Number of offspring
Black, long tailed 23
Black, short tailed 3
White, long tailed 3
White, short tailed 23

The scientists concluded that the genes must be linked.

Show, with working, that the coat colour gene is 12 map units from

the tail length gene. 2

() During your HSC course you processed and analysed information on the

Human Genome project (HGP).

Evaluate this project as a valuable source of research. 5

28



Shore Biology Trial 2017 ANSWERS

Section |

Part A Multi-Choice

1.A 2B 3D 4C 5A 6.C 7D 8B 9.C 10.B 11.B 12.C

13.B 14.D 15.A 16.B 17.C 18.D 19.C 20.C

Part B
Question 21
Criteria Marks
2 adaptive advantages clearly described. 2
1 adaptive advantage clearly described. 1

Sample answer:

Haemoglobin can carry far more oxygen than could be carried directly in the plasma.

Haemoglobin dissociates with oxygen at lower pH — making oxygen more available during exercise.
Haemoglobin dissociates with oxygen at higher temperature making oxygen more available during
exercise.

Question 22
Criteria Marks
The work of Sutton and Boveri clearly outlined with a clear connection to how that 3
work aided our understanding.
The work of Sutton and Boveri clearly outlined. 2
Some description of Sutton and Boveri’s work. 1

Sample answer:

Sutton studied chromosomes in the testes of grasshoppers. He observed that chromosomes occur
in matching pairs that separate during meiosis.

Boveri experimented with sea urchins. He showed that a complete set of chromosomes is necessary
for normal development.

They independently proposed that genes are carried on chromosomes.

Question 23
Criteria Marks
Selective breeding described with a clear outline of the effect on genetic variability. 2
Selective breeding described OR the effect of selective breeding on variability 1
correctly outlined.

Sample answer:

Selective breeding is the manipulation of the phenotype in the offspring to achieve desirable traits.
This can have the effect of decreasing genetic variability over time since on the individuals with
desirable traits are bred and the less favourable traits disappear.



Question 24

Criteria Marks
Clear comparison with 2 similarities and 2 differences. 4
As above but missing a similarity or a difference. 3
1 similarity and 1 difference or 2 differences. 2
1 difference. 1
Sample answer:
Similarities:
DNA unzips.
Utilize complementary base pairing to make the new strand.
Utilize DNA helicase to unzip.
Differences:
DNA replication :only in the nucleus, end product is a new DNA strand
Protein synthesis: starts in nucleus end in cytoplasm, uses uracil instead of thymine.
Question 25
Criteria Marks
Convergent defined + features in the diagram that reflect convergence + relating 4
features to evolution to similar environment and indicating different origins.
3 of 4 above 3
2 of 4 above 2
Some form of information related to convergence. 1

Sample answer:

Convergent evolution is where unrelated organisms evolve over time to develop similar
characteristics because they live in similar environments. Although the organisms in the
diagram have come from vastly different origins (fish, reptiles and mammals) they have all
developed a similar characteristic (streamlined body) so they can move quickly through an
aqguatic environment.

Question 26 (a)

Criteria Marks
All components of the graph complete with an appropriate indication of which line 3
is which.
Some minor component of the graph incorrect. 2
A couple of parts of the graph incorrect. 1
Sample answer:
(b)
Criteria Marks
An appropriate Australian endotherm with two described adaptations. 2
Endotherm with one adaptation or ectotherm with 2 adaptations. 1

Sample answer:
Red Kangaroo — as ambient temperature increases the Kangaroo will lick forearms and move into the
shade.




Question 27

Criteria Marks
Appropriate example described with the benefit to society. 2
Only one of the point above. 1

Sample answer:

The Australian Milking Zebu is a specially bred milk producer for Australian tropical regions.
It was produced from crosses between Asian Dairy cattle and European Dairy cattle. Itis
heat resistant because it is able to sweat and its loose skin makes it resistant to ticks that it
can easily shed.

Question 28
Criteria Marks
Carbon dioxide linked to lower pH which is linked to less enzyme activity which is 3
linked to cell metabolism.
Carbon dioxide linked to lower pH which is linked to less enzyme activity. 2
Carbon dioxide linked to lower pH. 1

Sample answer:

The build-up of carbon dioxide in cells will lead to a lower pH. Since enzymes operate optimally at a
specific pH, lowering the pH will reduce enzyme activity. Since enzymes control metabolic rate will
also reduce.

Question 29
Criteria Marks
2 methods of treating drinking water listed/described and linked to reduction of 3
microbes and then linked to how this will reduce the incidence of disease.
As above but without the final link. 2
2 methods of treating drinking water listed/described. 1

Sample answer:

Filtration removes particulate matter from water which may contain pathogens.

Chlorination - chlorine is toxic to microbes and kills them.

The removing pathogens from water means when the water is drunk pathogens are not consumed
and there is therefore less chance of contracting a disease.



Question 30 (a)

Criteria Marks
An experimental design including transgenic and non-transgenic groups + repetition 4
(multiple plants in each group) + at least 2 controlled variables + some appropriate
means of measurement (eg time to reach maturity)
3 of the above 3
2 of the above 2
1 of the above 1

Sample answer:

2 groups of plants were set up (20 plants in each group) — 1 group was the transgenic variety the

other non-transgenic.

All the plants were grown in the same soil, same temperature, had the same amount of water

added, exposed to the same amount of light.
The time taken for the plants to mature was measured and compared.

ﬁwwganrww,sww £ MMMJMJWMMJ

Erewa 3ecds

1. Graw /o '{"Mfgf'-""c'&MN,\,wa‘NM sel. and. weler deuly.

i

4. /Z%Lﬂj w/a-m-m.u/' Maee Lras Zo en s M&d% and

aver aqe f‘eJ’-\ﬁJ’ﬁ.

(b)
Criteria Marks
2 ethical issues identified with at least 1 point for and 1 point against described for 4
each.
2 ethical issues identified but only one side of the argument given. 3
Only one ethical issue debated 2
2 ethical issues identified OR 1 ethical issue with only one side of the argument. 1

Sample answer:
Ethical issue 1: Environment

For: by producing transgenic organisms like BT cotton which have a natural insecticide added there

is less need to spray insecticide which can run off and affect organisms not targeted.

Against: Transgenic organisms like BT cotton with a natural insecticide may be killing beneficial

organisms which feed upon the cotton and ultimately affected the natural food chain.
Ethical issue 2: Health

For: Transgenic organisms like golden rice provide an easy way to get an essential vitamin into the

population where it wouldn’t been part of their diet otherwise — saving lives.

Against: The effect of consuming transgenic foods on human health is unknown and could be

negative.
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Question 31

Criteria Marks

At least 2 vaccination programmes described and there effects on the spread and 5
occurrence of the disease given + a valid evaluation; or a description of how
immunity is achieved through a vaccine

As above with no evaluation OR lacking some detail in the description or effect of 4
the programme.
A brief description of 2 vaccination programmes with an evaluation OR description 3

lacking some detail with no evaluation OR one programme thoroughly done with an
evaluation

A brief description of 2 vaccination programmes OR one programme thoroughly 2
done with no evaluation
2 vaccination programmes mentioned OR a brief description of one programme 1

Sample answer:

The smallpox vaccination programme was very successful.

WHO introduced a worldwide vaccination programme in 1967 and the disease was eradicated
worldwide by 1978.

The Diptheria vaccination programme has also been very successful.

Immunisation programmes were introduced into Australia in the 1930s and similar programmes
were introduced across the globe. There have been no reported cases in Australia since 2004.
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Question 32

Criteria Marks
3 reasons outlined. 3
2 outlined. 2
1 outlined OR 3 mentioned. 1

Sample answer:

Donated blood has a limited shelf life and must be disposed of after this — artificial blood could
remove this issue saving money and shortages.

Donated blood needs to be typed - artificial blood would remove the need for typing and the risk of
rejection and shortages of certain types.Donated blood can carry disease — artificial blood would
carry no disease and would remove restrictions and risk that exist with donation.

Propose reaso@br why research into artificial blood is needed. C 3
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Question 33 (a)

Criteria Marks
Glomerulus named 1
(b)
Criteria Marks
Proximal tubules named. 1
(c)
Criteria Marks
Description of function of aldosterone linked to water balance and ultimately 2
enzyme function and metabolism.
Just description and function of aldosterone. 1

Sample answer:

Aldosterone increases the absorption of sodium from the ascending Loope of Henle which in turn
increases water reabsorption when the blood is low in water. With a lack of water waste products
are in greater concentration which in turn affects pH and enzyme function and ultimately
metabolism.

Question 34

Criteria Marks

A comprehensive answer referring to 3 increases in our understanding of disease 7
and their subsequent impact on the treatment or management of disease with a
clear and valid judgement.

Same as above but lacking some detail or a valid judgment. 5-6
A superficial answer mentioning a couple of increases in understanding and some 3-4
impact with or without a judgement

Some indication of increases in our understanding of disease with or without a 1-2
judgment

Sample answer:
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Question 37
a) i) nucleotide

ii) X-phosphate Y-sugar Z-base

iiii)
Criteria Marks
Two ways the model aided understanding explained with an example OR One way 2
model aided understanding explained with two examples.
Two ways model aided understanding with no explanation OR one way explained 1

with one eg.

Sample answer:

The model simplified the complicated structure of DNA by using structures to represent molecules
such as phosphates, sugars and molecules rather than showing every atom which would have made

it difficult to make sense of the connections.

The model was also magnified — the structure could normally not be seen even with a microscope —
by making the molecules out of visible objects the structure and connections between molecules

became clearer.

(if asked a question like this in the HSC — | suggest describing your whole model then explaining how

this helped understanding.)
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(The HSC is not a charity — if you cannot plan questions and write according to the directive verb
you are not going to cut it)

(b) (i) Skin pigmentation
(ii)

Criteria Marks

Differences between graphs fully explained by referring to different alleles and 3
many gene loci with polygenic and multiple alleles at one gene locus with multiple
alleles and the ultimate effect on phenotype.

Differences in graphs identified and differences between polygenic and multiple 2
alleles described.
Differences between polygenic and multiple alleles described. 1

Sample answer:

Polygenic inheritance is where many gene loci each with different alleles contribute to one
phenotypic feature eg skin colour, or height — a person who has the pale allele for each gene has
very pale skin, alternatively a person with the dark allele for each gene has very dark skin and there
are numerous combinations of colour in between — the nature of the inheritance leads to a
continuous variation in phenotypes as seen in the graph — producing the typical bell curve.

Multiple alleles are the result of more than two alleles at one gene locus — eg with blood there are 3
alleles leading to 4 possible phenotypes as seen in the blood graph.
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(e (i)

Criteria Marks
Correctly constructed punnet square/s showing both ABO and rhesus inheritance 3
with an appropriate explanation.
Correct punnet square/s with no explanation 2
Correct punnet square for ABO inheritance 1
Sample answer:
"D IAd iD id
IAd ["1*Dd A1*dd [AiDd ["idd
id ["iDd ["idd iiDd iidd

Assuming that both parents are heterozygous for A type blood and the father is heterozygous for
Rhesus - it can be seen in the punnet square there is a 1:8 chance that they have a child with O type
blood who is Rhesus positive.



() (i)

Criteria Marks
Thorough outline of DNA fingerprinting. 2
An outline of DNA fingerprinting lacking some detail. 1

Sample answer:

DNA fingerprinting: This involves the use of highly variable (non-coding) sections of genes.
Restriction enzymes are used to cut the DNA at certain spots. The fragments are then separated
using gel electrophoresis. A profile is then produced using fluorescent probes. Identical patterns of
fragment size suggest identical sources of DNA — for a paternity test one would expect half of the
child’s profile to match the father and the other the mother.
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(d)

Criteria Marks
Disease mentioned with specific detail on treatment including method of inserting 2
healthy gene.
Disease mentioned with some detail on treatment. 1

Sample answer:
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(e)
Sample answer
Recombinants/total offspring X 100

(f)

Criteria Marks
Uses a logical progression of ideas to describe and explain the benefits and 5
limitations of the project with an evaluation on research value based on information
provided.

As above lacking a judgement OR a lack of depth in the explanation of benefits and 3-4
limitations.
Describes some benefits and limitations with an evaluation 1-2

Sample answer:
Goal: to determine the sequence of nucleotide base pairs that make up human DNA
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