SECTION L PART A

2002 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

James Ruse Agricultural High School

BIOLOGY MARKING GUIDELINES

Questions 1-15 (1 mark each)
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SECTIONL: PART B

Questions 16 - 28

16 (a) | Outcomes assessed:
Criteria Marks | Band
+ Oxygen saturation: use an oximeter. Thismeasures the amount of 2 4
light absorbed by the hacméglobi thag is nobbound with exygen.
Oximeter altached to finger and does ot requilte invasive
techniques.
e Carbon dioxifle! from bloedigas analysis (invasive).
= Only one of the sbove giver i
16 (g Cutcomes
irzza,rm Marks 1 Band
5
(b | Outcomes assessed
Criteria Marks | Band
+ Depends on the factor given by the student in 17 (a). E.g. of 3 3
temperature given, then variables that would need to be controlled
would be the amount of enzyme used in each test tube, and the
amount of substrate provided in each test tube.
¢ If temperature given, then the control condition would be a test
* tube(s) with no enzyme but containing all other substances
(substrate). & ¥
+ Description of how results were determmed.
s Only two of the above points given, 2
» Only one of the above points given. i
17 (¢ {nitcomes assessed: i
Criteria Marks | Band
Depends on the factor given by the student n 17 Eg.if 2 5
temperature given:
= The enzyme’s activity would increase with the temperature, This
continues right up to its optimal temperature.
e Beyond this temperature the enz activity would decreas
it becomes denatured due to the high temperature affecting s
. structure,
me's Aty would increase with the temperature, This i
continues right up to its optunal temperature




Outcomes assessed:

Criteria
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s Active transport: movement of substances against thei
concentraiion gradient via energy-requiring muimmsms. {Must
have both pomts.)

« Passive fransport: movement of substances down their
concentration gradient. Does not require energy. (Must have both
points.)

[

s Only one of the above poinis given,

Outcomes assessed:

Criteria

Marks

s Correct labelling of the ascending loop of Henle for active
transport plus stating either Na™ or CI or NaCl as being actively
transported.

(uicomes assessed:

Criteria

Marks

= Phlcem

s Translocation may occur via the pressure-flow hypothesis
(accounting for the source-to-sink pattern). This means that the
sugar of the leaves (the source) attracts water, the pressure of the
water consequently causing #t to flow to other tissues lacking in
sugar (the sink).

s This flow of water from source 1o sink drags sugar molecules.

3

» Only two of the above points given correctly.

|3

» Only one of the above poinis given correctly.

e
iy

Outcomes assessed:

Criteria

Marks

= Aldosterone is a hormone that acts on the distal tubule@8llSand
causes them 1o increass their reabsorption of sodiugh.

« Hormone replacement therapy involves replacing, or substituting,

the hormeones that the adrenal glands are not making. Cortisol is
replaced orally with hydrocortisone tabletspa synthetic
ghuicocorticoid, taken once or twigga day. W aldostarone is also
deficient, it is replaced with oral @oses of a mineralocoiceid,
called fludrocortisone acetate (Florine) ) avliich i8'taken once'a
day.

¢ Only one of the above pomts given.

o
i
A

Outcomes assessed:

Criteria

Marks

+ Aldosterone is 2 hogmone that acts on the distal tubule cells and
causes them to increase\their reabsorption of sodivm. Sodium is
needed for nerve impulses and correct osmotic potentials.

1

20 {2y | Outcomes assessed:
Criteria Marks
= Af high oxygen pressures, such as in the lungs, haefioglobin 2
becomes fully saturated with oxvgen.
s At low oxygen pressures, such as in the tisSues, haemoglebin
Ioses some of its oxygen, which the cells ise in respiration. (This
allows some of the CO» produced from tespiration fo be carricd on
the haemoglobin in the form ofearbaminchaemoglobm.)
# Only one of the above poiilis given 1
20 (b) | Outcomes assesseds s
Criteria Marks
e At high altitydes the oxygén partial pressure is low thus causing 2
less haemoglobin to be satugated with oxygen. This causes a Jower
oxygen pressure m the bieod
= THe lower oxysen pressure in the blood is detected by
chemoseceptogsi{carotid bodies and aortic bodies), which stimulate
#n increase m the rate and depth of breathing and cause an inorease
m heari/rate.
& @nly one of the above points given 1
21 fa) " Outcomes assessed: .
Criteria Marks
e The theory of evolution contends that all living organisms arose i
in the course of history from carlier forms. Usually, many groups
of organisms such as the vertebrates _I}au a comumon ancestor. As
the earth’s environments altered over a long petiod of time,
organisms STAduAlly EHAREE, of evolved, mto other types of
B organisims, such as the vertebrates.
21 (b} | Outcomes assessed:
B Criteria Marks
1

» Palacontological evidence refers to the fossil record and this
provides support for the theory of evolution. For example, the
modern horse, Equus, has had several ancestors, as found in the
fossil record. These horse fossils show gradual changes over the
course of some 65 million years. The earliest horse fossil for
instance, Hyracotherium, had a three-toe foot structure whilst the

younger torse fossil, Miohippus, had evolved to have mamly a
o-toe foot with two side bones; the Equus has a single toe foot.
These changes are thought 1o be the result of the horse excivmg n
an environment that was changing from marsh-ike fo one that was
dry and of hard ground,




Cutcomes agsessed:

Outcomes assessed:

+ Criteria

Marks

Band

¢ Darwin/Wallace contend that evohution is due to the natural
variation that occurs ina ;mp{zhtmn being acted upon by the
environment. Those organisms that had favourable characteristics
for survival in a particular environment will survive and reproduce
offspring that will inherit the favourable traits for survival and so
on. As the environment changed so did the types of organisms that
existed. They therefore coniributed the thwr of Natural Selection
as a mechanism for how evolution may oocur, —
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Cuicomes assessed:

Criteria

g
oy
?.J
=
e
2]

Band |

= Biodiversity refers to the amount of genetic variation in the gene
pool of a species. (Or, the number of different species in an
ecosystem or number of different types of ecosystems.)

e Having a greater genetic varjation means there is more chance of
a species surviving changing environmental conditions including
disease-causing organisms. More genetic variation leads to

different phenotypes and thus more chance of survivine,

]

4

Criteria Marks | Band
# Humans and apes 4 5
= Fossil-based evidence of apes pointed to gorillas and

chimpanzees beid§ more closely related thaft huntans; they evolved

much later than humans, who split from the ape lines some 13

million years ago.

e However, DNA and proteinstitties show that humans are more

closely related to chimpanzees and porillas than that proposed by

the fossil evidence. This shows that humans split from the ape lines

some 5 million vearsiago.

+ Amino acid gequences of opiversalproteins such ag gytochome C

and haemoglabin are analysed and' eompared between different

groups of organisms. The mumber of different amino acids between

organisms is related to thé fime since separation of the groups

duning their evolutionary history.

+ Only three ofithe above points given. 3

& Onlytwo of the above points given. 2

* Onlyene of the above points given. 1

s Only one of the above points given.

Outcomes assessed:

Criteria

Marks

Band

» Koala numbers are dropping and this may fead to inbreeding
depression

s Bymeasuring the genetic diversity of koalas, conservationalists
can dgvelop breeding programs that will lead to more vigorous

koala populations. This is achiéved by mixing koalas that have
encugh genetic diversity,

¥
e

s Only one of the above points given.
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24 Outcomes assessed: 25 {a) [ Outcomes assessed:
Criteria Marks | Band Criteria Marks | Band
¢ | = Atransgenic species is one that has integrated into its own DNA 8 6 s Immune system required when a pathogen or modifie@pathogen 1 4
© 1 aforeign gene or genes (1) {as in a vaceine) has smerﬁd the biét}ési;‘“am Gf :hp body,
= Advantages (3} Transgenic animalk have been used for gy Fediprii :
4 simulating diseases and testing new therapies. E.g., cardiovascular
| and neurodegenerative diseases. Animal models ;m)wi 23 (by | Outcomes assessed:
, | opportunity to test methods for the prevention or delay of disease in 0
I humans. Genetic research; to produce drugs (pharming); organ Criteria Marks | Band
donation {neufralise antigenic proteins on animal organs so they s T tymphocytes: There arg three types of T ooll# (any one of these 2 4
can be suifable human transplants). is adequate):
e In agriculture, fransgenesis may: increase the vield of crops; {1y The ¢ de (killer) T lymphocyies recognise infected cells or
increase the quality of crops; for pest and disease resistance; to cells with antigens on theirgnenibrane and then may combine with
produce drugs (pharming). the cell thus immobilising it and at the same time producing a
« Transgenesis may reduce or even replace the large-scale use of chemical called vmphoking which attracts macrophages for
pesticides and long-lasting herbicides used in agriculture. When phapocytosis. Alternatively, killer T cells may produce eviotoxins
fully developed, it may offer a number of advantages over that are chemicals that directly destroy the cell.
traditional methods of bre ceding. Compared with traditional (if) Helper T fymphu}?es activate other types of T cells as well as
nethods, fransgenic breeding is: B ympheciies in responding to antigens.
;gi{;i‘e speeific: scientists can choose with greater accuracy the trai {iii) ‘%uggu, or T lymphogytes inhibit the immune response by
they want to establish. The number of additional unwanted frags suppressing B G61Fand T cells. They only live a short time.
can be kept to a minimum. ¢ B lymphocytes: When a B cell comes into contact with the .
Faster: establishing the trait takes only one generation compared specific antigen to which it is targeted, it divides rapidly to form a
with the many generations often needed for traditional selective clone of identical cells. Most of these B cells differentiate into
breeding, where much is left to chance. plasma cells. Plasma cells continue to divide and to produce
More flexible: traits that would otherwise be unavailable in some antibodies.
animals or plants may be achievable using transgenic methods. i
Less costly: much of the cost and labour involved in administering « Only one of the above points given, i
feed supplements and chemical treatments to animals and crops €
could be avoided. 25 (b} | Outcomes assessed:
(i)
¢ | ® Disadvantages (3): Difficult to estimate the effect@ftransgenesis Criteria Marks | Band
on a species; it may be aziva;}tageé?ﬁs’ :mfi’i‘i may not, Y\;,w diseases ¢ Once activated by foreign antigen on the surface of a specialised 2 6
m&\z ¢ created as a result of modifying viral and bacterial genes. antigen-presenting oell, an appropriate helper T cell can help
) May lead to loss of biodiversity since thesame type of organism is activate a B cell by binding 1o the same foreign antigen onthe B
E}emg.iz&.%ﬁ, with only one gene madified. cell surface. (The E‘}zﬁ@é? T cell recognises the same fmzzgm»’&{}iC
» Ethical issues (1): Companies (@ have the patent 108l cotmplexes on the B cell it helfis a8 orr the antigen-presenting ¢all
. E:;:«ifs%»m:gf eia b;fmjvi;i&; };{}Z‘i}}}i}&ﬁ a Yﬂﬁ}f@p@ iy onthe mfﬂ et who that imitially activated the T cell)
2 decides w ,mr .gd s can De mcorporated? who decides what should * The specific contact between a helper T cell and 2 B cell initiates
= | betransgenetio? an internal rearrangemert of the helper cell cytoplasm toward the
- target B3 cell. This enables the helper T cell to direct the secretion
e Only one — seven of the@bove points piven. i-7 of mterleukins onto the B cell surface. These interleukins include
1L-4, which helps initiate B cell activation, TL-3, which stimulates
&cﬁ;vafw Beells 1o pri'ﬁﬁfemie and IL-6, which induces activated B
1ls to mature into antibody-secreting cells. rm——
» Only one of the above poinis given. !
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Outcomes assessed
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Criteria Marks | Band 27 {2}y | Outcomes assessed:
s It has been shown that the T cells are directed against certain celb- 2 4 Criteria Marks | Band
| surface glycoproteins {a carbohydrate and protein complex) known 3 o Malaria is caused by a protozoan, Plasmodium vivay, 1

as the major histocompatibility complex, or MHC. These antigens

are coded for by at least 20 different genes, and each of these genes 27 (b) | Outeomes assessed:

has as many as 8 to 100 alleles; so the total number of different Criteria Marks | Band
combinations is enormous. Hence, it is predicted that no two
persons will ever be found to have the same MNC  #tis 2
fingerprint. Therefore, these antigens exist on the tissues associated
with an organ being transplanted. 77 (o)
» The cells that infiltrate the grafl are mainly lymphocytes and -
macrophages, and it is the T cells that are responsible for the graft
rejection. Transplant patients are given drugs o suppress the
immune response, however, this has the problem of causing
infections i patients.

s Transmission: via the female Anopheles mosquita, which has I
bitten an infected human,

Outcomes assessed:
Criteria Marks | Band
» Host responseg§émesntibodies are made in response to the 1
Plasmodium. Shivering and periedicdiouts of high temperature
{fever) associated with maddria are designed to fight the
Plasmodium forms.

= {mly one of the above points given, i
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Outcomes assessed.
Criteria Marks | Band
e Treatment: chloroquine given orally 1

26 OCutcomes assessed:
Criteria Marks | Band
s Australia i 8‘§§: free due to strict quarantine muasm.res 4 2h(c) WOutddmes assessed:
e Quarantine Tneasures such as prevention of i importation of cattle Criteria Marks | Band
from BSE infected countries hive thus been effective. > + Discase comirol provent: p -
NV e : prevention of mosquitoes,
8 2 s The potential importation of exotic diseases and species via
illegal boats, for example, could have potentially devastating
quarantine consequences for Australia’s $13.3 billion agricultural
industry.
» Australia has a large and isolated coastline and this is difficult to
‘| monitor, Thus quarantine is not effective against illegal migration,
+ Australian Quarantine’s early warning system has again
demonstrated its effectiveness by delivering a timely warning of
the presence of Japanese encephalitis (JE). Blood samples, whict gl )
are collected from the pigs each week during the wet season and "‘%Cﬁ‘wf&éw
airfreighted to CSIRO’s Australian Animal Health Laboratory in 121
Geelong and the Queensland Health faboratory for festing, last
: week tested positive for the JE virug,
: s As there is no way to stop JE ceimmg into Australia apnually, Vot \
early warning remains our best pr«}iseimn against this disSase:

Ph Lt
Early detection of JE thisewet season again underscores the s,
importance of Quarantine’s monitoring and surveillance program in e R e S e ‘R }
nerthern Australia, which plays a vital role in ourdefence against ® Ouly three of the above poins given. 3 AN
exotic pests afid disease. s Only two of the above points given.
s Only one of the above points given.
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Qutcomes assessed:
Criteria Marks | Band
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s Only three of the above points given.
s Only two of the above poinis given
# Only one of the aboyeypoints given,
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SECTION If: Guestion 31 Genetics — The Code is Broken? (25 marks)

31 {(a) | Outcomes assossed:
Criteria Marks | Band |
s alanine-ghitamic acid-cysieine 1
31 (b} | Qutcomes assessed:
4]
Criteria Marks | Band
e Polygenic inheritance shows continuous variation: 2
Halght measursmenis of a sampis of NSW males
£ 400
o LAY
g | TN
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E / \
E 5 J {
o 200 j 1\
it / ‘
}‘ﬂ}} 100 f{! \\\
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Height in metres
+ Multiple alleles inheritance shows discontinuous variation:
Humber of blood types Ina
sample of NSW school students
2 g0
2
2
Z s
B 40
B
2 2
2 84
Type A  Type B Type AR Tvpe O
Blogd typs
s Only one ofthe ahovegiranhs given. 1

Qutcomes assessed:

Criteria

Marks |

Band

= Polygenic mheritance is due to the effects of mog@ than one gene.
A trait aﬁec&d by numerous genes does not have cloar-cut
differences between groups Of‘ individuals Because of the
differences in gene expression between@ndividual genes w
individual and between individuals.

 Multiple alleles: more thandiwo alleles have boen identtfied for
the same gene locus (that if Iocation og a chremosome). Thus there
are a limited number of clearly distinguishable ?hci‘&)l‘y’?é‘) since
onlv a small numba of al 1&13 mn‘hm 1ioms can arise

ithin an
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Outcomes assessed:

Eriteria

Marks

Band

& DNA fingerprinting involves the sequencing of short highty
repeatable DNA sequences called minisateliites or Variable
Number Tandem Repeats (VNTRs). DNA fingerprinting can be
used toldetermine the pedigree of breeding dogs. By analysing the
DINA fingerprints of one dog with another dog, the degree of
closeness between DNA fingerprints will be a measure of closeness
between the breeding pair.

« DINA fingerprinting can be used to establish the identity of the
father of a child by comparing the minisatellites of the ¥
chromosome or other chromosomes of the child’s with the
suspected father’s. The more similar the patterns the more chance
the suspect is the father of the child.
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» Only one of the above points given.
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Crite

Marks

Band

s Cystic fibrosis is a result of a defective cell membrane protein in
the some lung tissues. This is a resalf of a mutated or 2 missing
gene for the membrane protein. To treat this condition via gene
therapy, the normal gene for the membrane protein i inserted nto
a viral vector.

» This viral vector is inseried into the lung tissue via a tube inseried
in the patients nose, leading directly into the hungs.

-
i

s Only one of the above poinis given.




Outcomes assessed: -
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QOutcomes assessed:

Criteria

Marks

Band

Criteria Band
+ E.g., Downgsyndrome. “1i 3

® A non- ctic}ﬁ" ouccurg at paﬁ’!ﬁdmmg meiosis i one parent,

s The e‘; 1d thet éon;zﬁ;lsj the two chromosomes, mstead of the

usual ﬂ;‘é{gvk wniasmmgxi; j}ym”?‘i‘a‘femh&ed o form a zygote

that has a irisomy at palr

e Only two of the above points given. 2

= Only one of the above points given. 1

Cratcomes assessed:

Criteria Marks | Band
s Chromosomal rearrangements and base substitutions may be i

inheriiable if they vocur in the germ line cells that are contained in
ihe sex organs. These cells undergo meiosis to form into gametes,
If the same nop-disjunction described above occurs during meiosis
of the person who has Down’s syndrosme, then the child may also
have Down’s syndrome.

= Embryenic development in many organisms depends,on several
types of genes, or genes that have similar roles: maternabeffect
genes, segmentation genes and pattern formation genes.
s Maternal eff; cnes cause the egg to/have concentration
e o ey
gradients of proteins s that may agl, as remﬁmﬁry protems
(transcription factors). ThefAmount T these proteins feceived by
embryonic cells influences Whatpenes are gwitched on or off. Gene
expression in, and the developmentalfate of, eells in the early
embrye are influenced bylthese local differences in the distribution
of cytoplasmic determinants.
+ Patiern formation genes mawmdydepend on the expression of the
homeotic genesithat contain the homeobox sequence of DNA
(found in manyiypes of organisms). B
ey The proteins expresssd by these genes are transcription factors
that turn on or off other genes i the embryo cells. For example,
mutations ocfupring in the homeobox genes are responsible for
mumy limb defects i vertebrates.
¢ Genégascades also play a role in the development of the embryo.
ifepe of the transcription factor proteins switches on another gene
that also 15 2 tran%npnon
gene(s), which may sk respenmble for TransCHpHOm T s~
fashion a cascade of gene expression is built up (a type of
amplification), producing proteins along the way that may
influence what the embrvonic cells differentiate into.
* The spatial location of the limb formation cells also influences
the orientation of the cells and thus determines features such as
left and right, front and back. Pattern fonmation is controlled by
positional information, which is a set of molecular cues that
indicate a cell’s location relative to other cells in an embryonic
structure and that help to determine how the cell and its
descendants respond to future molecular signals. Gradients in the
concentration of these signaling factors along the three orientation
axis provide cells with positional information

¢l on another r

5

® Only five of the above points given.

s Only four of the above points given.

» Only three of the above pomts given.

= Only two of the above points given.

» Only one of the above points given.
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33 (g)

Outcomes assessed:

Criteria

 DBand

s Fucaryotic DNA segment mcluding enhancer and promoter
regions and genes coding for polypeptides/proteins. » Transeription
factors {or regulatory proteing) binding to enhancer and promoter
NA polymerase transcribes the operon when
ption factors bind to enhancer and promoter regions. Either
mRNA or polypeptides/proteins produced from the genes being
read by RNA polymerase. Absence of transcription factors (or
regulatory proteins) results in no transcription.
s Fucaryotic regulation of mRNA (mRNA splicing): introns are
excised before the mRNA leaves the nucleus. » The exons are then
spliced. Regulatory proteins control the splicing and cause different
slicing events to scour thus leading to different polypeptides
made. (Or, 1 unpacking: genes switched off due to the
tightness of the packing of DNA wrapped around histones. Or,
ends of transcribed RNA are capped. Removal of these protective
caps allows mRNA to be degraded and hence shorten the life of the

s Procaryotic: DNA segment includes promoter, operator and
operon {genes coding for proteins/polypeptides).

s Repressor bound to operator hence switching *off” the operon.

= Repressor bound 1o an inducer thus preventing it from binding to
the operon

s Only six of the above points given.

= Only five of the above points given.

= Only four of the above points given,

» Only three of the above points given.

Lad b | DO

# Only two of the above points given.

¢ Only one of the above points givens
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