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Section I
75 marks

Part A – 15 marks
Attempt Questions 1–15
Allow about 30 minutes for this part

Use the multiple-choice answer sheet.

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 C D

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

A B C D

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

A B C D



1 Spinifex is also called porcupine grass because its leaves can curl up into a needle shape.
The stomates are located in sunken grooves on the underside of the leaf and are enclosed
as the leaf curls up.

Which process do these adaptations best reduce?

(A) Conduction

(B) Pollination

(C) Translocation

(D) Transpiration

2 What was MacFarlane Burnet’s major contribution to science?

(A) Better understanding of the immune response

(B) Identification of complementary bases in DNA

(C) Proposal of the one gene–one protein hypothesis

(D) Identification of the importance of chromosomes

3 A small Australian mammal that lives in the alpine regions of New South Wales has specific
features that enable it to retain body heat. Identify the features that are most likely to be
present in the mammal described.

(A) Long ears, rounded body, long legs

(B) Short ears, rounded body, short legs 

(C) Short ears, slender body, long legs

(D) Short ears, slender body, short legs

4 What are three products extracted from donated blood?

(A) Oxygen, water and urea

(B) Red blood cells, salts and oxygen

(C) Plasma, platelets, and red blood cells

(D) Platelets, hormones and amino acids
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5 The following diagram summarises the steps of an experiment similar to that carried out
by Louis Pasteur, which identified microbes as agents of decay. 

Step 1 Two swan-neck flasks are filled partially with equal volumes of beef broth.

Step 2 The broth is boiled for at least 20 minutes.

Step 3 The neck of Flask P is left intact whereas the other is broken.

Step 4 The flasks are observed two weeks later for evidence of decay

Which of the following statements best explains the results obtained?

(A) There were no microbes in the air around Flask P at Steps 3 or 4.

(B) There were no microbes in Flask P at the beginning of the experiment.

(C) Microbes in Flask Q were not all killed by boiling, and multiplied following the
cooling down of the flask.

(D) Any microbes present in both Flasks P and Q were killed by the boiling process,
and only Flask Q allowed microbes to re-enter.

P Q

No decay Decay present

P Q

P Q

P Q
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6 The incidence of malaria is currently increasing world wide. Which of the following
strategies is currently the most effective means of reducing the spread of malaria?

(A) Quarantine all infected people

(B) Reduce mosquito breeding grounds

(C) Treat all infected people with high doses of antibiotics

(D) Genetically modify human red blood cells to make them malaria-resistant

7 The graph represents the relationship between substrate concentration and enzyme
activity for a metabolic reaction.

Which statement is an accurate interpretation of the graph?

(A) Point A is the maximum level of enzyme concentration.

(B) Increasing substrate concentration beyond Point A will not increase the rate of reaction.

(C) Increasing substrate concentration beyond Point A will increase the rate of reaction.

(D) Increasing the enzyme activity beyond Point A will not increase the rate of reaction.

8 What is the function of T-helper cells?

(A) Initiation of inflammation

(B) Phagocytosis of bacteria and viruses

(C) Promotion of B-cell and T-cell activity

(D) Production of specific antibodies against pathogens
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9 How many sex chromosomes does a normal human female inherit from her mother?

(A) 1

(B) 2

(C) 23

(D) 46

10 Deoxyribonucleic acid (DNA) is a double-stranded nucleic acid molecule. For all double
strands of DNA, which one of the following statements is true?

(A) The numbers of adenine (A) and guanine (G) bases are equal.

(B) The numbers of guanine (G) and cytosine (C) bases are equal.

(C) The numbers of thymine (T) and cytosine (C) bases are equal.

(D) The numbers of adenine (A), guanine (G), thymine (T) and cytosine (C) bases are
equal.

11 The table lists the types of microbes identified in a cheeseburger prepared at an outdoor
market.

Would it be safe to eat this cheeseburger?

(A) No, food should be completely free of microbes.

(B) No, lactobacillus and saccharomyces are highly pathogenic.

(C) Yes, organisms that grow in or on the human body do not cause disease.

(D) Yes, most of the food we eat is contaminated by different types of microbes.

Description of microbe

Common skin organism

Organism present in dairy products

Baker’s yeast

Non-pathogenic microbe with widespread
environmental occurrence

Type of microbe

Staphylococcus epidermidis

Lactobacillus bulgari

Saccharomyces cerevisiae

Bacillus subtilis
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12 Following birth, each baby in Australia has a sample of blood taken that is tested for the
genetic disease phenylketonuria (PKU). This disease affects both genders equally and
can be found in babies of parents who do not show the disease. 

Which of the following best describes the mechanism of inheritance for phenylketonuria?

(A) Co-dominant

(B) Dominant

(C) Recessive

(D) Sex-linked

13 Which alternative correctly describes the process involved in the movement of materials
in the cells labelled M and W?

W

Active transport

Passive transport

Active transport

Passive transport

M

Active transport

Active transport

Passive transport

Passive transport

(A)

(B)

(C)

(D)

M

W

A typical vascular bundle from a stem
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14 The pedigree chart below shows a possible pattern of inheritance for human albinism.
Albinism is a condition in which people do not produce pigment in their skin, hair and
eyes.

Which of the following statements is correct?

(A) People with albinism are homozygous for albinism.

(B) The gene for normal skin pigmentation is recessive.

(C) There are two genes that code for albinism.

(D) Albinism is a sex-linked characteristic.

15 The tortoiseshell cat has a combination of black and orange fur. The gene for black fur is
represented by Xb and the gene for orange fur is represented by Xo. A tortoiseshell female
cat (Xb Xo) mates with an orange male cat (XoY).

Which alternative shows the probable percentages of coat colours in the litter of kittens?

(A) 50% tortoiseshell females and 50% orange males

(B) 50% orange females and 50% tortoiseshell males

(C) 25% black females, 25% orange females, 25% black males, 25% orange males

(D) 25% tortoiseshell females, 25% orange females, 25% black males, 25% orange males

Male with albinism

Male without albinism

Female without albinism

Female with albinism
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Section I (continued)

Part B – 60 marks
Attempt Questions 16–29
Allow about 1 hour and 45 minutes for this part

Answer the questions in the spaces provided.

Marks
Question 16 (4 marks)

The graph shows the variation in body temperature for two different organisms over a
range of ambient temperatures.

Body temperature in 
two different organisms

(a) State the term applied to animals that exhibit the type of body temperature
response shown by organism I.

...............................................................................................................................

(b) Name an Australian native animal that would exhibit a response similar to
curve II?

...............................................................................................................................

(c) Describe how a response by organism II would assist in temperature control
when the ambient temperature increases beyond W.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................
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Question 17 (5 marks)

(a) Describe an investigation that you have carried out to demonstrate the effect
of dissolved carbon dioxide on the pH of water.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

(b) Explain why the removal of carbon dioxide from living cells is important.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

Question 18 (4 marks)

Draw a labelled diagram to show how a specific feedback mechanism plays an
essential role in homeostasis.

4

2

3
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Section I – Part B (continued)

Marks
Question 19 (3 marks)

The widespread use of antibiotics for the treatment of bacterial infections has led to
the development of antibiotic resistance in some species of bacteria. From your studies
of evolution and the mechanisms of inheritance, explain how resistance has developed
in bacteria.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Please turn over

3
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Question 20 (3 marks)

The diagram shows various forms of radiation that are part of the electromagnetic
spectrum.

(a) Select ONE form of radiation that is considered to be a mutagen.

...............................................................................................................................

(b) Describe evidence that supports the mutagenic nature of the selected form
of radiation.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

Question 21 (3 marks)

(a) Name ONE technology that could be used to establish evolutionary
relationships.

...............................................................................................................................

(b) Explain how the data revealed by this technology can be used to establish
evolutionary relationships.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

2

1

2

1

10−14 10−12 10−10 10−8 10−6 10−4 10−2 1021

Gamma
rays

X-rays Infrared
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ShortwaveFM
TVRadar

Ultraviolet
rays

Visible light

Wavelength (metres)
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Section I – Part B (continued)

Marks
Question 22 (4 marks)

Discuss some ethical considerations arising from the development of genetically
modified animals.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Question 23 (3 marks)

(a) Define the term enantiostasis.

...............................................................................................................................

...............................................................................................................................

(b) Outline methods used by estuarine plants to maintain appropriate internal salt
concentration.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................
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Question 24 (8 marks)

(a) Describe how the important work carried out by Rosalind Franklin enabled
James Watson and Francis Crick to identify the structure of DNA.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

(b) In 1962, James Watson, Francis Crick and Maurice Wilkins were awarded the
Nobel Prize in Medicine for identifying the structure of DNA. Using examples,
evaluate the impact of this discovery on current genetic technology.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................
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Question 25 (4 marks)

You have carried out first-hand investigations that have attempted to model biological
concepts. 

Discuss the use and limitations of models when illustrating biological concepts.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Question 26 (3 marks)

Clarify, using examples, the difference between the terms allele and gene.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................
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Section I – Part B (continued)

Marks
Question 27 (4 marks)

Old age is not a disease. Discuss the difficulties in defining the terms health and
disease.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Please turn over
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Question 28 (4 marks)

A standard NSW vaccination schedule for diphtheria/pertussis/tetanus (DPT) is
shown.

Propose reasons for the frequent vaccination between 2 months and 4 years.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Age

2 months

4 months

6 months

18 months

4 years

4
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Question 29 (8 marks)

The following diagram shows a rural coastal area and the associated towns, rivers and
industry for each of the townships.

An epidemic of a disease has broken out in Nanavale. The symptoms are stomach
ache, vomiting and tiredness. Many families in Nanavale have only one member with
the disease, therefore it is apparently non-infectious. The symptoms appear worse in
infants than adults.

Isolated cases of this disease have occurred in the nearby towns of Dairyville and
Beefville. No cases have been reported on Gull Island.

Design an epidemiological study to investigate the origin of the disease.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Nanavale

Dairyville

Beefville

Gull Island

Oyster River

8
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Section II

25 marks
Attempt ONE question from Questions 30–34
Allow about 45 minutes for this section

Answer the question in a writing booklet. Extra writing booklets are available.

Pages

Question 30 Communication .................................................................... 22–23

Question 31 Biotechnology ..................................................................... 24–25

Question 32 Genetics: The Code Broken? .............................................. 26–27

Question 33 The Human Story ................................................................ 28–30

Question 34 Biochemistry ....................................................................... 31–32
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Question 30 — Communication (25 marks)

(a) For each stimulus in the table, name an appropriate receptor. Clearly label your
answers to (1), (2) and (3) in your writing booklet.

(b) Following an industrial accident, a person was found unconscious with no
apparent injury to the face and eyes. Upon recovery the person experienced
blindness in the right eye.

(i) Based on the evidence provided, propose ONE possible cause for the
loss of sight in the right eye.

(ii) Discuss how loss of sight in one eye would affect other aspects of vision.

(c) The chart shows the range of frequencies that selected animals can hear.

(i) Identify the animal that has the narrowest range of hearing.

(ii) Explain the possible reasons for the differences in sound frequencies
detected by humans and other animals.

Question 30 continues on page 23

4
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Human
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Frog

Elephant
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Sense

Vision

Touch
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Stimulus

Black-and-white photograph

Pin prick
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(1)

(2)

(3)
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Question 30 (continued)

(d) During your study of Communication you gathered secondary information
relating the structure and function of a mammalian ear.

(i) Describe how you processed and analysed the gathered information.

(ii) State how you assessed the reliability of the data obtained.

(e) Recent advances in health care have significantly extended life expectancy. As
people age, both vision and hearing become impaired. Evaluate identified
technologies that have been developed to deal with these problems.

End of Question 30
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Question 31 — Biotechnology (25 marks)

(a) (i) Define the term artificial selection.

(ii) Describe a change that has been produced in ONE named animal species
or ONE named plant species as a result of artificial selection of
characteristics suitable for agricultural stock.

(b) (i) Outline the fermentation processes involved in either bread or alcohol
production.

(ii) Explain how changes in scientific knowledge have modified the
traditional methods of bread or alcohol production.

(c) (i) The following table summarises the activity of three different enzymes A,
B and C that can join amino acids to form polypeptide chains.

Explain which of the enzymes, A, B or C would be most likely to
function in a human cell (human cell pH range = 7.36–7.44).

(ii) Describe the function of ONE enzyme involved in recombinant DNA
technology.

Question 31 continues on page 25

3
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Question 31 (continued)

(d) During your study of Biotechnology you gathered secondary information to
identify that complementary DNA is produced by either reverse transcribing
RNA or the Polymerase Chain Reaction.

(i) Describe how you processed and analysed the gathered information.

(ii) State how you assessed the reliability of the data obtained.

(e) Evaluate current uses of industrial fermentation biotechnology.

End of Question 31
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Question 32 — Genetics: The Code Broken? (25 marks)

(a) (i) Define the term recombinant DNA.

(ii) Outline TWO steps used in the production of recombinant DNA.

(b) (i) Outline the benefits of the Human Genome Project.

(ii) Discuss the use of gene therapy to manage EITHER a named genetic
disease, OR a named form of cancer, OR AIDS.

(c) Paternity testing involves a number of procedures used to determine the
biological father of a child.

The following data show results of two different procedures attempting to
identify the biological father of a child. Maternity of the child has been verified.

Procedure 1: ABO blood groups

Procedure 2: DNA fingerprint data

Question 32 continues on page 27

Molecular
weight
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Mother Child Male 1 Male 2 Male 3
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Question 32 (continued)

(i) From the ABO blood group data, identify which male(s), if any, can be
excluded as the biological father of the child.

(ii) From the DNA fingerprint data, identify which male(s), if any, can be
excluded as the biological father of the child.

(iii) Explain which of these two methods is more accurate in paternity testing.

(d) During your study of Genetics: The Code Broken, you gathered secondary
information to assess the evidence that analysis of genes provides for
evolutionary relationships.

(i) Describe how you processed and analysed the gathered information.

(ii) State how you assessed the reliability of the data obtained.

(e) Evaluate the current use of gene cloning in animals and plants.

End of Question 32
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Question 33 — The Human Story (25 marks)

(a) Complete the information missing in cells of the table marked (1), (2) and (3).
Clearly label your answers to (1), (2) and (3) in your writing booklet.

Question 33 continues on page 29

Distinguishing characteristics

Heterotrophic; eucaryotic

Hollow dorsal nerve cord

Mammary glands 

Opposable thumb

Upright stance

(3)

Large brain to body mass ratio;
flat face; abstract thought;
complex social structures

Classification

Animal

Chordate

Mammalia 

(1)

Hominidae

Homo

sapiens

Level of 
classification

Kingdom

Phylum

Class 

Order

(2)

Genus

Species

3
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Question 33 (continued)

(b) The diagram shows possible evolutionary relationships between a number of
fossils.

Human evolution speculative family tree

(i) Outline the differences between absolute dates and relative dates for the
age of fossils.

(ii) The diagram contains many question marks. Discuss TWO reasons for
this uncertainty.

Question 33 continues on page 30
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Question 33 (continued)

(c) The table and map show the frequency and distribution of human blood types.

(i) Propose an explanation for the variation in the frequency of blood group B
shown in the table.

(ii) Account for the limited variation in blood groups in the Australian
Aborigines and Peruvian Indians.

(d) During your study of The Human Story you gathered secondary information to
account for changes in human population numbers in the last 10 000 years.

(i) Describe how you processed and analysed the gathered information.

(ii) State how you assessed the reliability of the data obtained.

(e) The ‘Out of Africa model’ and the theory of regional continuity (multi-regional
hypothesis) are two different models used to explain human evolution that have
been developed in recent years.

Select ONE model, and use evidence to evaluate the model.

End of Question 33
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Question 34 — Biochemistry (25 marks)

(a) The diagram shows a chloroplast.

(i) Name structure A. 

(ii) Outline the functions of structure B.

(b) (i) Identify the reactants required for the production of ATP.

(ii) Explain the role of NADPH in the Calvin Cycle.

(c) Biology students conducted the following experiment. On Day 1 seedlings, pots
and soil were weighed. To each pot an equal mass of soil and volume of water
were added. One seedling was then planted in each pot and all pots were
exposed to the same environment.

On Day 10 the students returned and weighed the plants and the soil. The
average weights from the experiment are shown in the table below.

(i) Explain how van Helmont would have interpreted these results.

(ii) Radioactive tracers can be incorporated into plants. Explain how the
use of radioactive oxygen (18O) has advanced the understanding of
photosynthesis.

Question 34 continues on page 32

3
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Average weight (g)

2
20
1

19.9
11
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Plastic pot
Soil on Day 1
Seedling on Day 1
Soil on Day 10
Seedling on Day 10
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Question 34 (continued)

(d) During your study of Biochemistry you have gathered secondary information to
identify the products of photosynthesis.

(i) Describe how you processed and analysed the gathered information.

(ii) State how you would have assessed the reliability of the data obtained.

(e) Evaluate the potential uses of the products of photosynthesis in replacing at least
TWO named materials frequently obtained from non-renewable resources.

End of paper
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2003 HSC NOTES FROM THE MARKING CENTRE

BIOLOGY

Introduction

This document has been produced for the teachers and candidates of the Stage 6 course in Biology.

It provides comments with regard to responses to the 2003 Higher School Certificate Examination,

indicating the quality of candidate responses and highlighting the relative strengths and weaknesses

of the candidature in each section and each question.

It is essential for this document to be read in conjunction with the relevant syllabus, the 2003

Higher School Certificate Examination, the Marking Guidelines and other support documents

which have been developed by the Board of Studies to assist in the teaching and learning of

Biology.

General Comments

In 2003, approximately 12 159 candidates attempted the Biology examination. The most popular

option in 2003 was Communication followed by Genetics � The Code Broken? and the Human

Story. The Biochemistry option was selected by very few candidates in 2003.

Teachers and candidates should be aware that examiners may ask questions that address the

syllabus outcomes in a manner that requires candidates to respond by integrating their knowledge,

understanding and skills developed through studying the course. This reflects the fact that the

knowledge, understanding and skills developed through the study of discrete sections should

accumulate to a more comprehensive understanding than may be described in each section

separately. There was evidence that candidates who spent some time planning their response to the

specific question being asked tended to achieve better marks. Candidates should be guided by the

key word and the mark allocation for the depth of treatment required in a response.

Section I � Core

Part A � Multiple choice

Question Correct
Response Question

Correct
Response

1 D 9 A

2 A 10 B

3 B 11 D

4 C 12 C

5 D 13 B

6 B 14 A

7 B 15 D

8 C
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Part B

General Comments

Overall, the  responses indicated that the majority of candidates had a good grasp of biological

concepts, appropriate for HSC Biology. Candidates need to be aware that the answer space

allocated is a guide to the length of the required response; some candidates exceeded the space

provided.

Specific Comments

Question 16

This question was generally well answered.

(a) Candidates did have difficulty interpreting the graph. Responses that identified organism I as

either an ectotherm or an endotherm were accepted.

(b)  Most responses included examples of Australian reptiles although there was a large range of

Australian ectothermic animals given as an answer.

(c) Appropriate responses were given for temperature control when ambient temperature increases.

Question 17

(a) This question assessed skills in scientific method and experimental design. There were a

number of acceptable methods of producing carbon dioxide. Some candidates were unsure how

to test for pH and did not list controls.

(b) Most candidates understood why carbon dioxide needed to be removed from cells.

Question 18

The response required a labelled diagram. A flow chart was an acceptable way to answer the

question. Some responses demonstrated a poor understanding of homeostasis and the concept of

feedback. Some candidates struggled to convert their knowledge about feedback mechanisms into a

diagrammatic form.

Question 19

The responses demonstrated that most candidates understood the development of resistance.

However, some candidates used examples other than bacteria.

Question 20

(a) Most candidates were able to state one mutagenic radiation.

(b) Most candidates were able to describe evidence. Poorer responses referred to cancer rather than

a more specific effect (skin cancer, etc).
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Question 21

(a) Candidates listed many types of technology, not all related to establishing evolutionary

relationships.

(b) In this part, there was confusion between technology used to establish evolutionary

relationships and areas of study to support the theory of evolution.

Question 22

Most candidates displayed an understanding of �genetically modified�. Many candidates exceeded

the space given to answer this question. There was some confusion between genetic modification

and reproductive technologies. A minority of responses did not focus on bio-ethics, instead using

generic statements in attempting to answer the question.

Question 23

(a) The definition of enantiostasis caused problems for candidates.

(b) Most candidates were able to outline appropriate methods of salt regulation in estuarine plants.

A minority of candidates used examples other than estuarine (eg saltbush).

Question 24

(a) A significant number of candidates were unable to describe the work of Franklin and how it

contributed to identifying the structure of DNA.

(b) Most candidates were able to link DNA discovery with its impact on current genetic

technology. Some candidates discussed DNA discovery rather than current technology. The

better responses made a judgement on the impact of DNA structure on genetic technology.

Question 25

The question focussed candidates on the use and limitations of models but did not necessarily

require them to refer only to first-hand investigations. Most candidates provided points for and/or

against the use and limitations of models.

Question 26

Better responses clearly identified the differences, defined the terms and gave good examples.

Question 27

While the question did not ask for definitions of 'disease' and 'health', the responses that scored well

used these definitions to provide points relating to the difficulties using them.
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Question 28

Many responses included descriptions of secondary immune responses and linked this to the

vaccination program. Most candidates correctly proposed that a reason for the frequent vaccinations

was the immaturity of the immune system of infants.

Question 29

Many candidates demonstrated a good understanding of collecting data in this type of study; the

better responses included some analysis of the data. Some candidates found the stimulus material

confusing and attempted to answer the question from the viewpoint of an infectious disease even

though the information stated that this was not the cause. There were some candidates who did not

understand the concept of an �epidemiological study�, attempting to find the cause of the disease

rather than design a study. Many candidates wrote more than the space provided. Some candidates

did not attempt to answer the question.

Section II � Options

General Comments

Overall, the candidates� responses were appropriate and indicated a level of understanding expected

of HSC candidates. A small number of candidates responded to more than one question in this

section and there was some evidence of candidates attempting options that they had not studied.

These candidates tended to score low marks.

Question 30 � Communication

(a) This question required candidates to demonstrate knowledge of specific receptors. Many

candidate responses indicated a poor knowledge of receptors.

(b) (i) Most candidates were able to state a possible cause for the loss of sight in one eye. Better

responses clearly linked the cause to a described industrial accident.

(ii) Many candidates were able to identify more than one way in which vision may be affected.

However, responses indicated that candidates had some difficulty relating the loss of sight in

one eye to the specific impact on other aspects of vision.

(c) (i) Most responses correctly identified the frog.

(ii) Many responses described the ranges of hearing of various animals rather than providing

reasons for the differences in the ranges of hearing. Poorer responses indicated that candidates

had difficulty using this type of graph.

(d) (i) This skills-based question was poorly answered by a number of candidates. Better responses

included detailed descriptions of techniques such as summarising, comparing sources for

readability, reliability, and relevance as well as the use of models, flow charts and graphs.

Poorer responses addressed the stimulus material rather than the question asked; they gave

detailed descriptions of gathering rather than processing and analysing, and answers that

confused first-hand investigations with information from secondary sources.
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(ii) This question was well answered by most candidates.

(e) Most candidates could identify a range of technologies to deal with vision and hearing

impairment and a majority could describe features of these technologies. Better responses made

a judgement relating to advantages and limitations of the technologies considered. Many

candidates wrote unnecessarily long responses to this question.

Question 31 � Biotechnology

(a) (i) This question was well answered.

(ii) Most candidates could provide a correct description. A number of responses incorrectly

described transgenic species.

(b) (i) While many candidates correctly outlined alcohol production, a number did not mention

carbon dioxide as a by-product. Some candidates focused on the distillation of alcohol rather

than on the fermentation process. Responses outlining the production of bread were overall of

poorer quality, with many candidates neglecting to mention the role of carbon dioxide.

(ii) Candidates found this question difficult. Many responses were general and did not explain

the link between changes in production and specific scientific knowledge.

(c) (i) This question was well answered.

(ii) Many candidates could identify a correct enzyme but fewer candidates could give an

adequate description of the function of the enzyme. A significant number of candidates listed

terms such as �sticky ends� with no related description. Candidates should be guided by the

verb and the mark allocation for the depth required in a response.

(d) (i) This skills-based question was poorly answered by a number of candidates. Better responses

included detailed descriptions of techniques such as summarising, comparing sources for

readability, reliability, and relevance as well as the use of models, flow charts and graphs.

Poorer responses addressed the stimulus material rather than the question asked; they gave

detailed descriptions of gathering rather than processing and analysing, and answers that

confused first-hand investigations with information from secondary sources.

(ii) This question was well answered by most candidates.

(e) The better responses made a clear judgement of the impact of industrial fermentation

biotechnology, either on the industry or on wider society. Most responses included a description

of some of the uses of industrial fermentation biotechnology. However, descriptions of the

advantages and disadvantages of the processes were too generalised.

Question 32 � Genetics � The Code Broken?

(a) (i) Candidates had difficulty defining recombinant DNA, although responses to (a) (ii) would

indicate the process was well understood. Responses indicated some confusion with DNA

replication and DNA-DNA hybridisation.
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(ii) Generally well answered, with many of the better responses including labelled diagrams.

(b) (i) Very well answered.

(ii) Generally, responses referring to SCIDS or cystic fibrosis were clear, concise and

demonstrated a good level of understanding of gene therapy. Weaker responses tended to focus

on symptoms or management of the disease without giving any points for/against their use.

(c) (i) Generally well answered. Many candidates provided information beyond the requirements of

the question.

(ii) Better responses interpreted the DNA fingerprint data provided in the stimulus material.

(iii) Most candidates correctly stated that DNA fingerprinting was more accurate in paternity

testing. Fewer students could provide an appropriate reason as to why DNA fingerprinting was

more accurate. A considerable number of candidates elected to approach the question by explain

why ABO blood testing was less accurate.

(d) (i) This skills-based question was poorly answered by a number of candidates. Better responses

included detailed descriptions of techniques such as summarising, comparing sources for

readability, reliability, and relevance as well as the use of models, flow charts and graphs.

Poorer responses addressed the stimulus material rather than the question asked; they gave

detailed descriptions of gathering rather than processing and analysing, and answers that

confused first-hand investigations with information from secondary sources.

(ii) This question was well answered by most candidates.

(e) The best responses included a description of gene cloning with examples, some discussion of

the advantages and disadvantages of the technology and made a judgement of the impact of

gene cloning. A significant number of responses related to whole organism cloning rather than

gene cloning.

Question 33 � The Human Story

(a) This question was generally well answered.

(b) (i) The majority of candidates correctly indicated the main features of �absolute dating�

however, the concept of �relative dating� was not as well understood.

(ii) This question was generally poorly answered. Better responses gave two reasons. Many of

these gave �paucity of the fossil record� as a reason for uncertainty and related this to the

uncertainty of evolutionary relationships within the speculative family tree.

(c) (i) Generally well answered. Better responses linked some specific data about blood group B

with migration or isolation.

(ii) Most candidates identified isolation as a contributing factor. Better responses clearly linked

isolation or lack of interbreeding over a long period of time with described variations in blood

group percentages.
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(d) (i)  This skills-based question was poorly answered by a number of candidates. Better responses

included detailed descriptions of techniques such as summarising, comparing sources for

readability, reliability, and relevance as well as the use of models, flow charts and graphs.

Poorer responses addressed the stimulus material rather than the question asked; they gave

detailed descriptions of gathering rather than processing and analysing, and answers that

confused first-hand investigations with information from secondary sources.

(ii) This question was well answered by most candidates.

(e) Better responses gave a detailed account of the model selected, described evidence to support

the model and made a judgement on the quality of the evidence supporting the model. Some

candidates used contrasting evidence from the other model to strengthen the judgement.

Question 34 � Biochemistry

(a) (i) Few candidates could identify the thakaloids.

(ii) Many candidates could not indicate the main features of the function of thakaloids.

(b) (i) Few candidates could identify the reactants required for ATP production.

(ii) The Calvin Cycle and the role of NADPH were not well understood.

(c) (i) Few candidates were able to recall Van Helmont�s conclusions about soil not being primarily

responsible for the plants� increased weight.

(ii) Most candidates responded in general terms about the use of radioactive tracers.

(d) (i) This skills-based question was poorly answered by a number of candidates. Better responses

included detailed descriptions of techniques such as summarising, comparing sources for

readability, reliability, and relevance as well as the use of models, flow charts and graphs.

Poorer responses addressed the stimulus material rather than the question asked; they gave

detailed descriptions of gathering rather than processing and analysing, and answers that

confused first-hand investigations with information from secondary sources.

(ii) This question was well answered by most candidates.

(e) Better responses described non-renewable resources that can be replaced with products of

photosynthesis, explained how photosynthesis can be used to produce alternative products and

made a judgement regarding the use of photosynthetic products.
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2003 HSC Examination Mapping Grid
Question Marks Content Syllabus outcomes

Section I
Part A

1 1 9.2.1 (transpired/loss) H8

2 1 9.4.5 (McF/Barnett) H1, H4

3 1 9.2.1 (temp reg) H8

4 1 9.2.2 (blood products) H4, H5

5 1 9.4.3 (Pasteur) H2, H11

6 1 9.4.3 (malaria) H1, H8

7 1 9.2.1 (enzyme) H6

8 1 9.4.5 (T cells) H6, H4

9 1 9.3.3 (meiosis) H9

10 1 9.3.3 (bases DNA) H9

11 1 9.4.2 (burger) H4

12 1 9.3.2 (PKU recessive) H9

13 1 9.2.2 (xylem/phloem) H6

14 1 9.3.2 (albinism) H9, H10

15 1 9.3.3 (sex linkage) H9, H10

Biology
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Question Marks Content Syllabus outcomes

Section I
Part B

16 (a) 1 9.2.1 (temp response endo/ecto) H7, H14

16 (b) 1 9.2.1 (temp response endo/ecto) H7, H14

16 (c) 2 9.2.1 (temp response endo/ecto) H7, H14

17 (a) 3 9.2.2 (CO2/pH water) H11, H13

17 (b) 2 9.2.2 (CO2/pH water) H11, H13

18 4 9.2.1 (feedback) H4, H13

19 3 9.4.3, 9.3.4, 9.3.1 (antibiotic resist) H4, H7, H10

20 (a) 1 9.3.4 (mutagens) H6, H10

20 (b) 2 9.3.4 (mutagens) H6, H10

21 (a) 1 9.3.1 (DNA evol relat) H3, H5, H6

21 (b) 2 9.3.1 (DNA evol relat) H3, H5, H6

22 4 9.3.5 (GMO’s) H4

23 (a) 1 9.2.3 (enantiostasis) H4, H7

23 (b) 2 9.2.3 (enantiostasis) H4, H7

24 (a) 2 9.3.4 (Rosalind Franklin) H5

24 (b) 6 9.3.4 (Rosalind Franklin) H5

25 4 9.3.1 (Nat Selection) H11, H13, H12, H14.1

26 3 9.3.2 (Allele/gene) H9, H10

27 5 9.4.1 (cell function) H6, H8

28 4 9.4.5 (vaccines) H3, H4

29 4 9.4.6 (epidemic) H1, H11, H13

Section II

Question 30 — Communication

30 (a) (i) 1 9.5.1, 9.5.2 H4, H8

30 (a) (ii) 1 9.5.1, 9.5.2 H4, H8

30 (a) (iii) 1 9.5.1, 9.5.2 H4, H8

30 (b) (i) 2 9.5.7, 9.5.3 H4, H8

30 (b) (ii) 3 9.5.3, 9.5.4 H8, H13

30 (c) (i) 1 9.5.5 H4,H14

30 (c) (ii) 4 9.5.6 H4

30 (d) (i) 4 9.5.6 H12

30 (d) (ii) 1 9.5.6 H14

30 (e) 7 9.5.3, 9.5.6, 9.5.7 H1, H3, H4, H11, H16
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Question Marks Content Syllabus outcomes

Question 31 — Biotechnology

31 (a) (i) 1 9.6.1 H10

31 (a) (ii) 2 9.6.1 H10

31 (b) (i) 2 9.6.2 H9, H10

31 (b) (ii) 3 9.6.3 H9, H10

31 (c) (i) 2 9.6.4, 9.6.5 H3, H14

31 (c) (ii) 3 9.6.5 H3, H6

31 (d) (i) 4 9.6.5 H12

31 (d) (ii) 1 9.6.5 H14

31 (e) 7 9.6.2, 9.6.3, 9.6.7, 9.6.6 H4

Question 32 — Genetics – The Code Broken?

32 (a) (i) 1 9.7.4 H9

32 (a) (ii) 2 9.7.4 H9

32 (b) (i) 2 9.7.4, 9.7.5 H7

32 (b) (ii) 3 9.7.5 H7

32 (c) (i) 1 9.7.2, 9.7.3 H9

32 (c) (ii) 1 9.7.2, 9.7.3 H9

32 (c) (iii) 3 9.7.2 H9, H12

32 (d) (i) 4 9.7.8 H12

32 (d) (ii) 1 9.7.8 H14

32 (e) 7 9.7.7, 9.7.4, 9.7.6 H4, H10

Question 33 — The Human Story

33 (a) (1) 1 9.8.1 H6, H7

33 (a) (2) 1 9.8.1 H6, H7

33 (a) (3) 1 9.8.1 H6, H7

33 (b) (i) 2 9.8.2 H3, H6, H9

33 (b) (ii) 3 9.8.2 H3, H6, H9

33 (c) (i) 1 9.8.4 H6, H9, H14

33 (c) (ii) 4 9.8.4 H6, H9

33 (d) (i) 4 9.8.6 H12

33 (d) (ii) 1 9.8.6 H14

33 (e) 7 9.8.3 H1, H2, H4
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Question Marks Content Syllabus outcomes

Question 34 — Biochemistry

34 (a) (i) 1 9.9.8 H6

34 (a) (ii) 2 9.9.8 H6

34 (b) (i) 1 9.9.7 H6

34 (b) (ii) 4 9.9.6 H6

34 (c) (i) 2 9.9.2 H6

34 (c) (ii) 3 9.9.5 H12, H14

34 (d) (i) 4 9.9.1 H12

34 (d) (ii) 1 9.9.1 H14

34 (e) 7 9.9.1, 9.9.2, 9.9.3, 9.9.4, 9.9.5, 9.9.6, 9.9.7
H1, H2, H3, H4, H6, H8,
H11, H13, H16
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2003 HSC Biology
Marking Guidelines

Question 16 (a)
Outcomes assessed: H7, H14

MARKING GUIDELINES
Criteria Marks

•  Correct term stated 1

Question 16 (b)
Outcomes assessed: H7, H14

MARKING GUIDELINES
Criteria Marks

•  Correctly named Australian animal 1

Question 16 (c)
Outcomes assessed: H7, H14

MARKING GUIDELINES
Criteria Marks

•  Correct example of response
•  Effect the response has on body temperature

2

•  Correct example of response
OR
•  Effect the response has on body temperature

1
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Question 17 (a)
Outcomes assessed: H11, H13

MARKING GUIDELINES
Criteria Marks

•  Describes appropriate method to deliver CO2 to water

•  Includes a valid control
•  Includes a method to determine pH of solution

3

•  Any two of the above 2
•  Any one of the above 1

Question 17 (b)
Outcomes assessed: H11, H13

MARKING GUIDELINES
Criteria Marks

•  States correct consequence of increased CO2 levels in a cell

•  Gives the importance of this to the cell
2

•  States a correct consequence of increased CO2 levels

OR
•  Indicates the importance of low CO2 levels in the cell

1

Question 18
Outcomes assessed: H4, H13

MARKING GUIDELINES
Criteria Marks

•  Diagram depicting a correct example of change from a specific stable state
•  Identifies the gland/organ that initiates the response
•  Includes a feedback showing return to stable state
•  Identifies body responses required to effect change

4

•  Diagram depicting a change from a specific stable state plus any two from
above components

3

•  Diagram depicting a change from a specific stable state plus any one of
the above components

2

•  Any correct example of homeostasis or any one of the above components 1
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Question 19
Outcomes assessed: H4, H7, H10

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies at least 2 mechanisms of inheritance
•  Using one of the identified mechanisms, explains how antibiotic treated

bacteria develops resistance
3

•  Identifies one mechanism of inheritance that correctly explains how
antibiotic-treated bacteria have developed resistance to antibiotics

OR
•  Identifies two mechanisms of inheritance correctly

2

•  Correctly identifies one mechanism of inheritance 1

Question 20 (a)
Outcomes assessed: H6, H10

MARKING GUIDELINES
Criteria Marks

•  Correct identification of mutagenic radiation 1

Question 20 (b)
Outcomes assessed: H6, H10

MARKING GUIDELINES
Criteria Marks

•  Correctly describes evidence relating the selected radiation to its
mutagenic effect

2

•  Correctly identifies consequence/observable effect of selected radiation 1

Question 21 (a)
Outcomes assessed: H3, H5, H6

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies one technology that can be used to establish
evolutionary relationships

1
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Question 21 (b)
Outcomes assessed: H3, H5, H6

MARKING GUIDELINES
Criteria Marks

•  Correctly explains how the data revealed by the technology may be used
to establish evolutionary relationships

2

•  Correctly identifies the data revealed by the technology without indicating
how this can be used to measure relationships

1

Question 22
Outcomes assessed: H4

MARKING GUIDELINES
Criteria Marks

•  Identification of at least two relevant ethical issues associated with
genetically modifying animals

•  Provides an argument for and/or against genetically modifying animals
4

•  Identification of at least two examples of relevant ethical issues associated
with genetically modifying animals

•  Provides an argument for or against genetically modifying animals
3

•  Provides one relevant ethical issue and
•  Provides an argument for and/or against genetically modifying organisms
OR
•  Lists at least two relevant ethical issues associated with genetically

modifying organisms

2

•  Identifies one relevant ethical issue arising with genetically modified
organisms OR provides an argument

1

Question 23 (a)
Outcomes assessed: H4, H7

MARKING GUIDELINES
Criteria Marks

•  Correct definition given 1
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Question 23 (b)
Outcomes assessed: H4, H7

MARKING GUIDELINES
Criteria Marks

•  Gives at least two correctly outlined methods of internal salt balance in
esturine plants

2

•  Gives one correctly outlined method of internal salt balance in estuarine
plants

OR
•  Gives two correctly identified methods only

1

Question 24 (a)
Outcomes assessed: H5

MARKING GUIDELINES
Criteria Marks

•  Describes the main feature of Rosalind Franklin’s work
•  Links this to the findings of Watson and Crick

2

•  Describes the main features of Rosalind Franklin’s work. No correct link
provided

1

Question 24 (b)
Outcomes assessed: H5

MARKING GUIDELINES
Criteria Marks

•  Provides a description of at least two relevant and correct genetic
technologies

•  Makes a judgement on the impact of the discovery of DNA structure on
genetic technology

5–6

•  Makes a judgement on the impact of the discovery of DNA structure on
genetic technology

•  Describes two relevant genetic technologies correctly
3–4

•  Two correctly named genetic technologies
OR
•  One correctly named and described genetic technology
OR
•  Correct statement regarding the impact of the discovery of DNA with an

example stated

2

•  One correctly named genetic technology
OR
•  Correct statement regarding the impact of the discovery of DNA

1
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Question 25
Outcomes assessed: H11, H12, H13, H14.1

MARKING GUIDELINES
Criteria Marks

•  Identifies at least two limitations in using model(s)
•  Provides two reasons for the use of model(s)

4

•  Identifies two limitations and provides one reason for using model(s)
OR
•  Provides two points for using model(s) and one against

3

•  Identifies one limitation but has made one point for use of model(s)
OR
•  Identifies two limitations in using model(s)
OR
•  Provides two points for using model(s)

2

•  Identifies one limitation
OR
•  One point for use

1

Question 26
Outcomes assessed: H9, H10

MARKING GUIDELINES
Criteria Marks

•  Correctly defines the terms allele and gene
•  Makes clear the difference between the terms allele and gene
•  Provides correct example

3

•  Any two from above 2
•  Any one from above 1
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Question 27
Outcomes assessed: H6, H8

MARKING GUIDELINES
Criteria Marks

•  Provides a correct definition for both terms ‘health’ and ‘disease’
•  Identifies difficulties in defining both terms

4

•  Provides a correct definition for both terms ‘health’ and ‘disease’
•  States only one possible difficulty in defining the terms

3

•  Provides correct definition of either term ‘health’ or ‘disease’
•  State a possible difficulty in defining the term
OR
•  Provides two difficulties in defining terms ‘health’ and ‘disease’

2

•  Provides one difficulty in defining terms ‘health’ and ‘disease’
OR
•  Provide a correct definition for either term ‘health’ or ‘disease’

1

Question 28
Outcomes assessed: H3, H4

MARKING GUIDELINES
Criteria Marks

•  Outline of secondary immune response and immaturity of immune
response

•  Links both to repeated inoculation at early age to immaturity of immune
response

4

•  Outline of secondary immune response and immaturity of immune
response

•  Links one to repeated inoculation at early age
3

•  Outline of secondary immune response and immaturity of immune
response

•  No links provided
2

•  Recognises that immunity is an acquired process 1
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Question 29
Outcomes assessed: H1, H11, H13

MARKING GUIDELINES
Criteria Marks

•  Collection of a large quantity of relevant data such as diet, habit of
affected and non affected people, environmental conditions

•  Statistical analysis of data
•  Appropriate representation/sampling of population

7–8

•  Collection of a range of relevant data
•  Attempt description of data use
•  Appropriate representation/sampling of population

5–6

•  At least two relevant factors identified for data collection
•  Relevant identification of population groups to be studied

3–4

•  At least two relevant factors identified for data collection
OR
•  Relevant population groups identified for sampling

1–2

Question 30 (a) (1)
Outcomes assessed: H4, H8

MARKING GUIDELINES
Criteria Marks

•  Correctly identified receptor 1

Question 30 (a) (2)
Outcomes assessed: H4, H8

MARKING GUIDELINES
Criteria Marks

•  Correctly identified receptor 1

Question 30 (a) (3)
Outcomes assessed: H4, H8

MARKING GUIDELINES
Criteria Marks

•  Correctly identified sense receptor 1
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Question 30 (b) (i)
Outcomes assessed: H4, H8

MARKING GUIDELINES
Criteria Marks

•  Appropriate possible cause correct
•  Link to scenario

2

•  Appropriate possible cause without link to scenario 1

Question 30 (b) (ii)
Outcomes assessed: H8, H13

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies 2 other aspects of vision affected
•  Relates the effects to the loss of vision in one eye

3

•  Correctly identifies 2 other aspects of vision affected only
•  OR
•  Correctly identifies 1 aspect and relates the effect to the loss of vision in

one eye

2

•  Correctly identifies one aspect of vision affected 1

Question 30 (c) (i)
Outcomes assessed: H4, H14

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies animal 1



 2003 HSC     Biology     Marking Guidelines

– 10 –

Question 30 (c) (ii)
Outcomes assessed: H4

MARKING GUIDELINES
Criteria Marks

•  Identifies at least two correct reasons for differences in sound frequency
detection

•  Elaboration of each difference
4

•  Identifies at least two correct reasons for differences in sound frequency
detection

•  Elaboration of ONE difference
3

•  Identifies one correct reason for differences in sound frequency detection
•  Elaboration of difference
OR
•  Two correct reasons for differences identified only

2

•  One correct reason identified 1

Question 30 (d) (i)
Outcomes assessed: H12

MARKING GUIDELINES
Criteria Marks

•  Describes the processing of information in detail
AND
•  Describes the analysis of information in detail

4

•  Describes the processing of information in detail (more than one method)
OR
•  Describes the analysis of information in detail (more than one method)

3

•  States two methods of processing/analysing information
OR
•  Describes up to two methods in detail

2

•  States one method of processing information
OR
•  States one method of analysing information

1

Question 30 (d) (ii)
Outcomes assessed: H14

MARKING GUIDELINES
Criteria Marks

•  One correct method that could be used to determine reliability of
information given

1
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Question 30 (e)
Outcomes assessed: H1, H3, H4, H11, H16

MARKING GUIDELINES
Criteria Marks

•  Correct extensive description of identified technologies used to deal with
both hearing and vision deterioration

•  Analyses the limitations of the technologies and suggests advantages in
the use of the technologies

•  Makes a judgement on the basis of the given criteria

7

•  Correct extensive description of identified technologies used to deal with
both hearing and vision deterioration

•  Provides at least one limitation of the technologies and suggests at least
one advantage in the use of the technology

•  Makes a judgement on the basis of given criteria

5–6

•  Correctly describes identified technologies used to deal with both hearing
and vision deterioration

•  Provides at least one limitation and suggests one advantage in the use of
the technology

OR
•  Makes a judgement on the basis of given criteria

3–4

•  Correctly describes identified technology used to deal with hearing and/or
vision deterioration

OR
•  Correctly identifies technology used to deal with either hearing or vision

deterioration and states its limitation/advantage

2

•  Correctly identifies technology used to deal with either hearing or vision
deterioration

OR
•  Provides a limitation/advantage for either hearing or vision technologies

1

Question 31 (a) (i)
Outcomes assessed: H10

MARKING GUIDELINES
Criteria Marks

•  Suitable definition for artificial selection 1
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Question 31 (a) (ii)
Outcomes assessed: H10

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies one change that has occurred in a named animal
species or plant species

2

•  Correctly identifies one change 1

Question 31 (b) (i)
Outcomes assessed: H9, H10

MARKING GUIDELINES
Criteria Marks

•  Outlines the fermentation processes in bread or alcohol production 2
•  Partially outlines some of the fermentation processes involved in bread or

alcohol production
1

Question 31 (b) (ii)
Outcomes assessed: H9, H10

MARKING GUIDELINES
Criteria Marks

•  Explains at least two correct ways in which changes in scientific
knowledge have modified the traditional methods of bread/alcohol
production

•  Links the changes to scientific knowledge

3

•  Explains one correct way technology has changed the traditional methods
of bread/alcohol production and

•  Links the change to current scientific knowledge
2

•  Identifies one correct technology that has changed the traditional methods
of bread/alcohol production

1

Question 31 (c) (i)
Outcomes assessed: H3, H14

MARKING GUIDELINES
Criteria Marks

•  Correctly explains that enzyme A has suitable activity at 37°C and pH of
7.5

2

•  Correctly identifies enzyme A 1
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Question 31 (c) (ii)
Outcomes assessed: H3, H6

MARKING GUIDELINES
Criteria Marks

•  One enzyme is correctly identified
•  Complete description of its function is given

3

•  One enzyme is correctly identified
•  General outline of its function given

2

•  Enzyme is correctly identified
OR
•  Correct function described

1

Question 31 (d) (i)
Outcomes assessed: H12

MARKING GUIDELINES
Criteria Marks

•  Describes the processing of information in detail
AND
•  Describes the analysis of information in detail

4

•  Describes the processing of information in detail
OR
•  Describes the analysis of information in detail

3

•  States two methods of processing/analysing information
OR
•  Describes up to two methods in detail

2

•  States one method of processing information
OR
•  States one method of analysing information

1

Question 31 (d) (ii)
Outcomes assessed: H14

MARKING GUIDELINES
Criteria Marks

•  One correct method that could be given to determine reliability of
information given

1
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Question 31 (e)
Outcomes assessed: H4

MARKING GUIDELINES
Criteria Marks

•  Extensive description of the correct uses of fermentation in society today
•  Analyses the benefits and disadvantages of fermentation products to

society in order to make a judgement on the basis of the given criteria
7

•  Extensive description of the correct uses of fermentation products in
society given

•  Description of the advantages and disadvantages of such products given.
•  Attempts to make judgement on the basis of given criteria

5–6

•  Describes at least two correct uses of fermentation products in society
•  Describes benefits or disadvantages

3–4

•  States two correct uses of fermentation products in society
OR
•  States one correct use with relevant advantage/disadvantage

2

•  States one correct use of fermentation 1

Question 32 (a) (i)
Outcomes assessed: H9

MARKING GUIDELINES
Criteria Marks

•  Provides/states correct definition 1

Question 32 (a) (ii)
Outcomes assessed: H9

MARKING GUIDELINES
Criteria Marks

•  Outlines at least two correct steps in the production of recombinant DNA 2
•  Outlines one correct step in the production of recombinant DNA
•  OR
•  Identifies two correct steps

1
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Question 32 (b) (i)
Outcomes assessed: H7

MARKING GUIDELINES
Criteria Marks

•  Outlines at least two correct statements about the benefits of the Human
Genome Project

2

•  Outlines one correct statement relating to the benefits of the Human
Genome Project

OR
•  Lists two benefits

1

Question 32 (b) (ii)
Outcomes assessed: H7

MARKING GUIDELINES
Criteria Marks

•  Fully describes how gene therapy is used to treat a named disease, or
named cancer or AIDS and gives points for and/or against gene therapy of
such diseases

OR
•  Provides a full discussion with at least three correct points relating to

management of the named disease

3

•  Fully describes how gene therapy is used to treat a named disease, or
named cancer or AIDS and gives a point for OR against

OR
•  Provides a discussion with at least two correct points relating to

management of the named disease

2

•  Describes how gene therapy can be used to treat a named disease, or
named cancer or AIDS

OR
•  Provides at least one relevant point relating to gene therapy management

1

Question 32 (c) (i)
Outcomes assessed: H9

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies the fact that no males can be excluded 1
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Question 32 (c) (ii)
Outcomes assessed: H9

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies that male 1 and 2 can be excluded as they have no
matching DNA fragments

1

Question 32 (c) (iii)
Outcomes assessed: H9, H12

MARKING GUIDELINES
Criteria Marks

•  Compares the resulting probabilities of blood groups and genetic finger
prints

•  Nominates DNA finger printing as the more accurate
3

•  Gives a general reason why DNA finger printing is better than Blood
grouping

2

•  States that DNA finger printing is more accurate 1

Question 32 (d) (i)
Outcomes assessed: H12

MARKING GUIDELINES
Criteria Marks

•  Describes the processing of information in detail
AND
•  Describes the analysis of information in detail

4

•  Describes the processing of information in detail (more than one method)
OR
•  Describes the analysis of information in detail (more than one method)

3

•  States two methods of processing/analysing information
OR
•  Describes up to two methods in detail

2

•  States one method of processing information
OR
•  States one method of analysing information

1
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Question 32 (d) (ii)
Outcomes assessed: H14

MARKING GUIDELINES
Criteria Marks

•  One correct method that could be used to determine reliability of
information given

1

Question 32 (e)
Outcomes assessed: H4, H10

MARKING GUIDELINES
Criteria Marks

•  Implies understanding of what is meant by gene cloning
•  Describes an advantage and disadvantage of the cloning procedure
•  Discusses advantages and disadvantages of the application of cloned genes
•  Makes a judgement on whether gene cloning should be continued in light

of benefits to humans

7

•  Implies understanding of what is meant by gene cloning
•  Makes a link between the cloning process and the final product
•  Discuses advantages and disadvantages of the application of cloned genes
•  Makes a judgement on whether gene cloning should be continued in the

light of benefits to humans

5–6

•  Discusses advantages and disadvantages of the applications of cloned
genes

•  Makes a judgement on whether gene cloning should be continued in the
light of benefits to humans

3–4

•  Discusses advantages and disadvantages of the applications of cloned
genes

OR
•  Shows an understanding of what is meant by gene cloning

1–2

Question 33 (a) (1)
Outcomes assessed: H6, H7

MARKING GUIDELINES
Criteria Marks

•  Primate 1
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Question 33 (a) (2)
Outcomes assessed: H6, H7

MARKING GUIDELINES
Criteria Marks

•  Family 1

Question 33 (a) (3)
Outcomes assessed: H6, H7

MARKING GUIDELINES
Criteria Marks

•  Correct distinguishing characteristics 1

Question 33 (b) (i)
Outcomes assessed: H3, H6, H9

MARKING GUIDELINES
Criteria Marks

•  States correctly the differences between absolute and relative dates 2
•  Defines either relative dates or absolute dates 1

Question 33 (b) (ii)
Outcomes assessed: H3, H6, H9

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies two reasons for uncertainty
•  Correctly relates the reasons back to the speculative family tree

3

•  Correctly identifies one reason for uncertainty
•  Correctly relates the reason back to the speculative family tree
OR
•  Only correctly identifies two reasons without relating back to the

speculative family tree

2

•  Correctly identifies one reason for uncertainty 1
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Question 33 (c) (i)
Outcomes assessed: H6, H9, H14

MARKING GUIDELINES
Criteria Marks

•  Correct plausible explanation 2
•  Partially correct/incomplete explanation 1

Question 33 (c) (ii)
Outcomes assessed: H6, H9

MARKING GUIDELINES
Criteria Marks

•  Describes migration patterns
•  Describes population of time factors
•  Relates these to each other

3

•  Identifies migration patterns
AND
•  Identifies time factors

2

•  Identifies either migration patterns or population time factors 1

Question 33 (d) (i)
Outcomes assessed: H12

MARKING GUIDELINES
Criteria Marks

•  Describes the processing of information in detail
AND
•  Describes the analysis of information in detail

4

•  Describes the processing of information in detail
OR
•  Describes the analysis of information in detail

3

•  States two methods of processing/analysing information
OR
•  Describes up to two methods in detail

2

•  States one method of processing information
OR
•  States one method of analysing information

1
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Question 33 (d) (ii)
Outcomes assessed: H14

MARKING GUIDELINES
Criteria Marks

•  One correct method that could be used to determine reliability of
information given

1

Question 33 (e)
Outcomes assessed: H1, H2, H4

MARKING GUIDELINES
Criteria Marks

•  Describes in detail one model
•  Provides detailed, relevant evidence for model selected
•  Makes a judgement of validity of named model based on evidence

provided

6–7

•  Describes one model in some detail
•  Provides relevant evidence
•  Attempts to make a judgement on the usefulness of the model

4–5

•  Describes one model and provides limited detail
•  Provides relevant examples of evidence
OR
•  Makes a judgement

2–3

•  Describes one model
•  OR
•  Provides relevant examples of evidence

1

Question 34 (a) (i)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Correct identification of structure A 1
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Question 34 (a) (ii)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Two functions for B stated 2
•  One function for B stated 1

Question 34 (b) (i)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Correct identification of the reactants 1

Question 34 (b) (ii)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Correctly describes the Calvin cycle, possibly using a diagram, showing
the role of NADP and NADPH in specific parts of the cycle

•  Explains the role of NADPH in hydrogen ion (H+) transfer

4

•  Correctly identifies the role of NADP and NADPH in the Calvin cycle

•  Attempts to explain the hydrogen ion (H+) transfer in the Calvin cycle
3

•  Correctly identifies how or where hydrogen ion (H+) is transferred in the
Calvin cycle

2

•  Identifies a relevant isolated fact about NADPH in relation to the Calvin
cycle

1

Question 34 (c) (i)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Correctly explains van Helmont’s explanation in terms of the sources of
the plants’ increased weight

2

•  States one component of van Helmont explanation 1
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Question 34 (c) (ii)
Outcomes assessed: H12, H14

MARKING GUIDELINES
Criteria Marks

•  Correctly explains the use of radioactive oxygen to deduce the origin of
the oxygen in at least two of the products of photosynthesis

3

•  Correctly relates the use of radioactive oxygen to one of the products of
photosynthesis

2

•  Correctly states the role of a radioactive tracer 1

Question 34 (d) (i)
Outcomes assessed: H12

MARKING GUIDELINES
Criteria Marks

•  Describes the processing of information in detail
AND
•  Describes the analysis of information in detail

4

•  Describes the processing of information in detail
OR
•  Describes the analysis of information in detail

3

•  States two methods of processing/analysing information
OR
•  Describes up to two methods in detail

2

•  States one method of processing information
OR
•  States one method of analysing information

1

Question 34 (d) (ii)
Outcomes assessed: H14

MARKING GUIDELINES
Criteria Marks

•  One correct method that could be used to determine reliability of
information given

1
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Question 34 (e)
Outcomes assessed: H1, H2, H3, H4, H6, H8, H11, H13, H16

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies two non-renewable resources that can be replaced via
products of photosynthesis

•  Correctly explains how photosynthesis can be used to produce the
alternative products

•  Makes a judgement regarding the use of the photosynthetic product
alternative with examples

7

•  Correctly identifies two non-renewable resources that can be replaced via
products of photosynthesis

•  Correctly outlines how photosynthesis can be used to produce the
alternative products

•  Makes a judgement regarding the use of the photosynthetic product
alternative

5–6

•  Correctly identifies at least one non-renewable resource that can be
replaced via products of photosynthesis

•  Correct but limited understanding of the production of the alternative
product through photosynthesis

•  Attempts to make a judgement regarding the use of the photosynthetic
product alternative

3–4

•  Correctly identifies at least one non-renewable resource that can be
replaced via products of photosynthesis

OR
•  Attempts to make a judgement regarding the use of the photosynthetic

product alternative

1–2
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