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Section 1
Part (B) Total Marks 60

Question 16 (4marks)

Qutcome assessed H6

Criteria Matks | Band
Correctly identifies 4 defence barriers and how they prevent entry 8f |4 5
pathogens

Correctly identifies 3 3 4
Correctly identifies 2 - 2 3
Correctly identifies 1 ¥ 1 2

Answer:

*Skin- outer layer is dead and dry, poor environment f#8¥growtli'ef pathogens
*Mucous membranes- pathogens get caught in this Viscou$"flid and the mucous
containing the pathogens can be removed

*Cilia- cilia in the lungs beat to remove mucous uyef thefings, can be coughed out
of the body.

*Chemical Barriers-eg, stomach acid can kill thépathogens

*Qther body secretions could also be includedsin thi§i@nswer such as tears, saliva,
urine, bile

Question 17 (8marks)

Qutcomes 11,13

(a) 3 marks :
Criteria ' Marks | Band
Correct aseptic techniques, outlingd in a controlled experiment using | 3 6

appropriate equipmegit, sterile nutrient agar, sterile petri dishes and
method of inoculatign

Lh

Correct procedure ad any two of above

Correct procedure andany, one®f above 1 4

Answer: ;

*Prepare stefilgafitfient agar in an area that has been wiped with alcohol.

*Pour thiginto sterile péiri dishes by lifting the lid at a small angle to prevent spores
in the air frofiyentering. Allow the agar to set.




*Collect water samples using sterile equipment and add the same volume of water
from the water samples to separate petri dishes, gently rocking the dish to allow the
water to spread evenly over the agar. Seal and label the plates properly |
*Incubate the plates at a warm temperature for a number of days.

(b) 1 mark

Criteria Marks | Band
Control described | 1 6
Answer:

Leave one plate unexposed to any water.This plate will not be opened after the
pouring of the agar.

¢) 1 mark

Criteria Marks | Band
2 correct observations required | 1 6
Answer:

Any two of: shape, size, texture, number of colonies

(d) 2 marks :
Criteria | Marks | Band

Identify a table or a graph and give a description of githef | 2 6
Identify a table or a graph, without description 1y 5
Answer:

A table could be used to show record the differefiges in@bservations between the
various water sources. Columns in table cogldinclude® source of water, numbers of
colonies, shape, size, colour, bacterial or fllhgal.

¢) 1 mark

Criteria Marks | Band
2 safe work practices identifiedfor theymethod | 1 6
Answer:

Lids must not be removed froin petri dishes as they could contain pathogens . Wash
hands before leaving thedaboratomato prevent possible infection. Others could include
wearing lab coats andéelosed in shoes*o prevent spread of pathogens.




Question 18 (8 marks)

QOutcome:4
(a) 4 marks
criteria : Marks | Band
Outlines the process of vaccination, the content of a vaccine, the 4 5
effect of the vaccine and the long lasting protection given
Any 3 of the above 3 4
Any 2 of the above 2 3
Any 1 of the above 1 2

Answer:

Vaccination is the process of making people more resistant to infection by ajpathogen.
Vaccines may contain dead antigens, attenuated antigen (which is a clesely.relatéd
form) or a bacterial toxoid, all are able to induce the immune response. Thistean
stimulate the cloning of B and T cells resulting in the body’s own imimune system
releasing antibodies and memory cells which will give lasting preteetioniatia later
stage if the pathogen should enter the body. The memory cells will quiékly respond so
the person does not suffer the full symptoms of the disease.

(b) 4 marks
Criteria ¢ Marks | Band
States that vaccination programmes have been highly¢ffectivein | 4 5

preventing the spread and occurrence of these 3 diSeaseS
mentioned, outlines the extent of the effectiyeness for éach of the

3 diseases
| Any 3 of the above 3 4
Any 2 of the above _ 2 3
Any 1 of the above 1 >
Answer: . _

Vaccination programmes have Ben highly effective in preventing the spread and
occurrence of smallpox, poligland dipthert#.

Smallpox-the WHO declarg@totalgradication of this viral disease from all countries
in 1980 as a result of a world wide vaccination programme

Polio- this viral diseases@Sinot beeleliminated in all part of the world, but there have
been no cases in Austdlia since 1986, due to the Sabin oral vaccine given to babies.
Vaccination programfies continuéin the remaining countries with the hope that this
disease will be eradicated in all cguintries in the next few years.

Diptheria-this bagtexial disasegias been greatly reduced worldwide due to
vaccination beiflg givensas part of the triple antigen vaccine to babies and is no longer
a major cause/@f deafh'in dhildren. There has been a resurgence in the discase when
vaccination rategidecline.




Question 19 (7 marks)
Outcomes:13,14

Part (a) 2 marks

Criteria _ Marks

Band

A&B correctly plotted on appropriately labelled axes 2

Only A or B correctly plotted on appropriately labelled axes | 1

Answer: Effect of Temperature on the Activity of Enzymes |
2

Part(b) 2 marks

Criteria _ Marks | Band
Correct description of effect of temperatuze onén#yme activity for A | 2 5
&B )

Only A or B correctly described 1 4
Answer:

A: Enzyme activity in animal’A reaGhes a peak at 35°-37°, falling sharply either side

of this temperature.

B: Enzyme activity in B reacheSajpeak at about 30°C and gently falls away either

side of this temperaturel




Part (¢) 2 marks

Criteria Marks | Band |
A—endotherm, B=ectotherm,appropriately explained | 2 5

=endotherm, B=ectotherm 1 4
Answer:

A=endotherm, their bodies are at a constant temperature and enzymes function in a

narrow range around this temperature.
B=ectotherm, their enzymes must be able to function well at a wider range of

temperatures.

Part (d) 1 mark

| Criteria ‘Marks | Band
| Correct name and description of adaptation | 1 5
Answer:

e.g. desert lizard- basking body close to ground to increase temperature and taising
it’s body off ground at right angle to ground, to cool off (less surfacelaica of body to

gain heat)
e.g, earless dragon- panting, evaporating water from mouth and throat ¢ cool down

Question 20 (7 marks)

Outcome: 6

Part (a) 2 marks

Criteria Marks | Band

Homeostasis and feedback mechanism correctifdescribed” | 2 6
One of the above 1 5

Answer:

Homeostasis: the maintenance by an organismifi#’Constant or almost constant
internal state regardless of environmefital chénge.

Feedback mechanism: the reaction ofbody colinteracts the stress in order to restore
homeostasis, the response infliences teyeriginal stimulus that caused it.

Part(b) 5 marks
Criteria | Marks | Band |
Use of a model, explaifts clearly an‘example of a feedback 5 6
mechanism, shows How the bod¥icounteracts stresses, and restores
homeostasis.
Completes the above Without ugé’of a model 4 5
Completes abog® Without use of model or example 3 B
Does not useAnodelgé%ample and does not show how homeostasis is | 2 3
restored. .
Provides @nly a generalpechanism to show how the body counteracts 1 2

| stresses. {




Answer: sec-saw model for the control of body temperature

High body temperature
Corrective mechanism:
P} Hair lies flat
~ .-, Blood flow to skin
e ‘.j Increases
! # Sweating
Gt __,_,,_,_[5‘_"” Metabolic rate slows down
- Sl el s '
;;\1 /;f T /\* Body temperatuzesfalls
w, OMEOSTASIS
\’.!"13’ /"/

Body temperature rises
Low body temperature
Corrective mechanism
Hair raised
Blood flow to skin decreases
No sweating
Metabolic rate increases
Shivering
‘Question 21 (5 Marks)
Outcome 3.4
Part(a) 1 mark :
Criteria Marks | Band

Correctly outlines need for oxygen | 1 3

Answer: Need for oxygen- respiratidh to produce energy

Part (b) 1 mark

Criteria : Marks | Band

Correctly explains why rémevalef CO, from cells is essential | 1 | 3

Answer: removal of @05 carbon didxide is a waste which forms carbonic acid which
produces H in plagia and incf@ases the acidity, enzymes would not be at their
optimum pH for maximum efficiency if CO; was not removed.

Part (c) 2 marks

Criteria Marks | Band

Name and identifyfa devige that allows oxygen saturation in the blood | 2 5
to be measured

Names onlyathe devise 1 4




Answer:

Pulse oximeter- senses the change in colour of blood to calculate the amount of
oxygen in the biood, by the amount of light passing through the skin.

(or arterial blood gas analysis)

Part (d) 1 mark )

Criteria Marks | Band
Correctly describes a condition under which this technolo gy can be 1 5
used

Answer:

The instrument is used to monitor the amount of oxygen in patients undergoing
surgery or who have abnormal breathing or circulation.

Question 22 (6 marks)
Outcomes: 9,14

Part (a) 2 marks

Criteria Marks | Band
Recessive and correct reason | 2 5
Recessive 1 4 |
Answer:

Recessive because parents 10 and 11 do not have the discaSe but have produced
children who do have alkaptonuria, they must be heterozygoeusfto produce child 16
who is has this recessive condition.

Part (b) 2 marks

Criteria Marks | Band
Correct phenotype and genotype for numbet3 and 7 ) 2 5
Correct phenotype and genotype for number 3tonZ | 1 4
Answer:

3: alkaptonuria (female) presentfiaa

7: normal (male) Aa

Part (c) 2 marks

Criteria Marks | Bangh,|
Discussion of one use 2 =
| Use only 1 4

Answer: Pedigreeggan beUSgdib¥ genetic counsellors to show the family history ofa
disorder, enablig@ them tesdiscuss possible recurrence risk with their clients.

Question 23: (8'mafks)

Outcomes: 10,14




Part(a) 1 mark
Criteria Marks | Band
Correct sequence | | 5

Answer: CBDFAE

Part(b) 3 marks

Criteria Marks | Band
Correctly identifies 2 ways in which variation occurs in gametes and | 3 5

the timing of this variation in the process according to the

photographs

Correctly identifies 2 ways in which variation occurs in the process 2 4
Correctly identifies 1 way in which variation occurs in this process 1 3
Answer:

Variation occurs in gamete formation due to:
Crossing over and random segregation of homologous pairs of chrpfosemes.
This occurs in B (or C-B)

Part (c) 2 marks

| Criteria : Marks | Band
Correctly identifies mutations as the means by which new allelgs arisé’ | 2 5
and explanation
Correctly identifies mutations 1 4
Answer:

Mutations are the means by which new alleles arige as changes to the DNA
information on a chromosome e.g. base substitution.

Part (d) 2 marks .
Criteria Marks : Band
Correctly identifies that 2 ' 3

variation is the raw
material for evolution and
explains why

General statement that 1 : 4
mutations provide the
evidence for variation.
Answer: Mutations provide the evidence for variation. This theory relies on variation
as the raw material fog@¥@lution. Oganisms with favourable variations will tend to
survive, reproduce afid pass ongthis favourable variation increasing the frequency of
the variation.

Question 24 (7marks)

Outcomes:3,1.8, 16

Part(a) 3"macks :
| Criteria ' [ Marks | Band |




Correctly outlines the procedure to produce transgenic species-e.g. 3 6
recombinant DNA- plasmids, use of restriction enzyme, gene
splicing,

Only two of the above 2 5

.
i

Only one of the above

Answer:

Transgenic species are produced by transferring DNA from one species to another.
Bacterial plasmids can be used as vectors to transfer genes from one oganism to
another. Restriction enzymes split both types of DNA and the foreign gene is spliced
into the plasmid using ligase enzymes. The plasmid is taken up by the bacterium and
reproduces by mitosis ( or if the gene is inserted into an egg cell, then fertiligeda
whole new oganism grows with the foreign gene contained in each cell)

Other processes: recombinant plasmid introduced into Agrobacterium whichrinserts
plasmid into plant nucleus with the new DNA which is incorporated int@\plant DNA
and reproduces and replicates foreign DNA along with their own.

(inserting genes into animal cells by microinjection or using a partiéle gun)

Part(b) 2 marks :
Criteria Marks | Band
2 examples of transgenic species and the reasons for their production 2 6
1 example of a transgenic organism and the reason for it’s produetiod’| 1 5

Answer: Bt cotton- produces a natural insecticide that gemes frafm soil bacterium, less
money spent on pesticides and the environment is protectedd
Transgenic tomatoes- does not soften as quiekly andhas a longer shelf life
Trangenic strawberries- can grow betterdin cold gefiditions.

Part (¢) 2 marks

Criteria Marks,| Batidygf
Correctly discusses one ethical issue | 2 6
States one ethical issue 3 6

Answer: Some people have reservations aboll eating transgenic organisms e.g. strict
vegetarians may not want toéat transgémicssfrawberries that contain the gene of a fish.

Genetics the code broken

Part (a) Outcomes:3.5.13 (5 marks)

Criteria Band
Marks

Clearly set ofit tableeWith, appropriate row and column headings, =¥ 6
providing informafion abgut processes and products, an example of a
use for both gene cloning’and whole organism cloning.

- | Any 4 of th&above 4 5
Any 3 of thefaboye _ 3 4
Any 2%Gfithe above ' 2 3

Any 1 of thélabove 1 2




o

Answer:

Gene cloning Whole organism cloning
Process Use of technologies such | DNA from a “parent” cell is removed and
as recombinant DNA and | inserted into an enucleated egg cell, which
PCR reproduces by mitosis and is implanted into
the nucleus

Products | Produces multiple copies | Production of a genetically identical

of a single gene or organism to the organism from which it was
segment of DNA | cloned. All the cells in the clone have the
same genetic material as the original cell.

Example | Development of Precise technology to breed animal§with

of use transgenic species, desirable characteristics e.g. high levels Of
production of medicines | milk, better quality of wool ORfeloming of
such as insulin extinct or endangered animalg ! J

Part (b) Outcome 9,13

(1) 2marks

Criteria Marks | Band

Genotypes of parents and offspring and explanation given |2 4

Genotypes of parents and offspring )i 3

Answer: Parents I*i and 1%, child ii. Parents must be heterozygous in order fora i
allele to be contributed by each parent to offspring. (punnetisquarc could be given)

(i) 1 mark
| Criteria _ Marks Bana
| Explanation of multiple alleles and examplegly1 3 J
Answer:

Multiple alleles: More than two possible allelessfor a particular gene e.g. 5 B4

(iii) 1 mark

Criteria Marks |#Band
Correct example | 1 3
Answer:

Eye colour in Drosofhila (12 alleles), white clover leaf patterns (7 alleles)

(c) Outcomes:(2 (4 marks)

(i) 1 mark
| Criteria - Marks | Band
| Name gf both afiol€gules | 1 5

Angwer: A= m-RNA, B=t-RNA

(ii) 3 ndarks




Criteria Marks | Band
Stages C,Dand E described | 3 S
Only 2 of the above 2

Only 1 of the above 1

Answer:

C: t-RNA with an amino acid attached is approaching the m-RNA

D: the anticodon of t-RNA pairs with the complementary bases (codon) on the m-
RNA

E: t-RNA detaches from the m-RNA and can pick up another amino acid molecule
of the same type.

(d) Outcome 1, 3 (6 marks)
(1) 3 marks

Criteria Maérks
Band

Correct procedure outlined, including , use of restriction 3 6
enzymes to cut segment of DNA from plasmid and from
foreign DNA, insertion and splicing of foreign DNA into
plasmid using DNA ligase, plasmid returned to cell and
reproduces, including the foreign DNA.

Two of above 2 >

One if above 1 4

Answer: A plasmid (circular molecule of DNA in bacteria) is isolated. Restriction
enzyme is used to cut segment from plasmid and also fi0n anether source of DNA
e.g. human DNA. The foreign gene is spliced into the plasmiid using DNA. The
plasmid is returned into the cell which reproduces by mitosis(dficluding the foreign
DNA)

(ii)) 3 marks
Criteria . Marks | Band
Correctly explains how recombinant DNA technology can 3 6

identify the position of a gene on a chremesomic. Three of the
steps below

un

Two of the steps below

One of steps below 4 1 | 4

Answer: *A probe (gpecifiglSequence of DNA) complementary to a gene is
produced, thisigan be cloned and tagged with fluorescent dye.
*The prebeyis addedjte a preparation of chromosomes which
haveftheir strands separated. They hybridise with the
conplementary DNA.
*Fluotescent light can be used to show it’s position on the
ghromosomes :

(I




(e) Outcome: 4,5 (3 marks)
| Criteria Marks | Band
Explain the process of gene therapy in general, state a disease | 3 5
that can be managed with this procedure, describe how this
procedure can be used for this disease

Two of the above 2 4
One of the above 1 3
Answer: _

Gene therapy is the cutting of genes from the DNA of healthy cells and inserting them
into the DNA of defective cells and tissues.

Cystic Fibrosis is a recessive disorder which creates thick mucous and results in lomg
damage and frequent long infections

Gene Therapy uses harmless viruses to carry and insert healthy DNAfnte the lung via
a tube in the nose or spray producing some normal mucous. _
Unfortunately the trials have not been able to deliver sufficient cdrrectedygencs to
make a significant difference. :

(f) Outcome:12 (3 marks)

Criteria _ Marks | Band
Name one Australian Scientist, describe area currently workingyiig 3 4
and brief information about research

Two of above 2 3
One of above 1 2

Answer: Peter Doherty; area- immunology: Killeigdl celf@an recognise altered self
e.g if a virus infects a cell and the cell is displaying vital antigens in addition to it’s
own. A virally modified cell is destroyed in the,same Way a transplanted cell from
another individual would be. This rescaggliflias ba&fused in understanding viral
diseascs, making vaccines and unravelling the faysteries of cancer.




