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Sydney Girts High School 

Biology 

Gener.nl Instructions 

Reading lime- 5 minutes 

Work1ng t1me- 3 hours 

Board·approved calculators may 
be used 

Write ustng blue or black pen 

Draw diagrams using pencil 

Section I 
Total marl<s (75) 

Part A 
Total marl<s (15) 
Attempt questions 1 -15 
Allow about 30 minutes for this part 

Use the mulbple-choice answer sheet. 

2003 
Trial Higher School Certificate 

Examination 

I Section I Pages 3-20 
Total marl<s (75) 

This section has two parts. Part A and 
Part B 

Part A 
Total marl<s (15) 

Attempt questions 1 - 15 
Allow about 30 minutes for this 

part 

Part B 
Total marl<s (60) 

Attempt questions 16-27 
Allow about 1 hour and 45 mtnutes 

for this part. 

I Section II I Pages 21 - 25 
L. ----'· Total marl<s (25) 

1. Attempt all parts of this question 

Allow about 45 minutes for this 
section. 

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

Sample 2 + 4 = (A) 2 

AO 

(8)6 

e e 
(C) 8 

co 
(0)9 

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

Ae 8~ co oo 
If you change your mind and have crossed out what you consider to be the 
correct answer, then indicate this by writing the word correct and drawing an 
arrow as follows. 

_ /correct 

A ~ B)( CO D 0 

1. The graph below shows how the activity of three enzymes vanes wtlh 
pH. 

The table below lists the pH of various parts of the alimentary canal. 

Body Part pH 
mouth 6.0 
stomach 2.0 
duodenum 11.0 
laroe intestine 90_ 

Which enzyme Is likely to be active in the duodenum? 

A. salivary amylase 
B. pepsin 
C . arg1nase 
D none of the above 

2. Which of the following was NOT a part of Gregor Mendel's successful 
experimental design? 

A the choice of non sex linked traits for study 
B. using self pollinating plants 
C. repealing expenments on large numbers of plant crosses 
D. limited phenotypic ranges for each tratt 



3. 

4 

5. 

6 

Which of the following is the best definition of a pathogen? 

A 
B 
C. 
D. 

a mlcro-orga1nm 11v1ng on or 1n the human body 
a protein on the surface of an invading microbe 
a mte(O-orgar .. m wh1ch can be transmitted between people 
an lnfecltng agent which impatrs the funcb0111ng of an organiSm 

'#htCh of the fOllOWing substances/materials are removed from the 
bk>od of pabents us1ng a haemodialysis machine? 

(A) red blood cells, blood proteins 
(B) urea • uric acid 
(C) glucose. am1no acids 
(D) ammonia, fatty acids 

The "Cambrian Explosion" of Invertebrate l~e In the oceans of the 
Peloozoc tS an example of 

A gradual evolution 
B punctuated equi1bnum 
C. convergent evolubon 
D. speaal creation 

Wh1ch of the fotlowrng would be class1fied as a bamer to prevent entry 
of pathogens into humans? 

A phagocytoSis 
B. salty surface to the skin 
C lnnammaUon 
D. vaccmatJon 

10 The p1cture below 1s a light micrograph of red blood calls A scale bar Is 
provided 

,, 

Which of the following would be the best estimate of the diameter of 
the red blood cotls? 

A. 15mm 
B 18um 
c. 2Xto•m 
D 8mm 

lolacropus robustus. the euro, 1s a desert dwelling native mammal 

Which of the following characteristics of the euro would be cons1dered 
an adaptation to mrbgate aga1nst water ioss Vl a dry env1ronment 

A They pant to 1nduce evaporative cooling 
B They excavate a hole near or under rocks and stunted trees In 

the hole. they lie in a upnght position, very alert and difficult to 
approach 

C. Euros can surv1ve on mtnimal nutrients and do not need to 
forage great distances or at great speeds for nutrient rich plants 

D Euros have e very efficient excretory system that recycles 
nitrogen and urea to make a very concentrated urine. 

7. 

8. 

9 

Which of the following is the most stgnrticant change in chemical 
compos1tion of the blood as It passes through the lungs? 

A 
B 
c. 
D 

Reduction in plasma urea concentration 
ReductJon 1n % satural!on of haemoglobm wrth oxygen 
Increase in carbon dioxide levels earned on red blood cells 
Increase In suspended lipid molecules 

The photograph below depcts Kopy Cot (tho firSt cloned cat) and her 
surrogate mothet' 

Which of the following tecllnrques would have been used to produce 
KopyCat? 

A artifiCial 1nsem1natlon 
8 nudear transplantabon 
C. artifiCial polhnauon 
D genehc eng1neenng 

Wh1ch of the following would be dcscnbed as a norHnfectlous dtsease? 

A 

B 

c. 

D. 

A condition caused by a toxin released by a bactenum 
dispersed in droplets 
Rabies virus can be passed from dogs to humans in a dog 
bite 
Liver flukes pass out of the body In the faeces and in through 
the skin in contaminated water 
A nutrittonal deficiency associated 

6 

The next two questions refer to the data below concerning plants m saline 
estuanne environments 

Most plants cannot tolerate h1gh salt concenttations in the root zone as 
it leads to water stress Once 1n the plant, salt can ~mutate in the 
leaves and 1s tox1c. Enzymes 8fe inhibited by Na+ tans 

The grey mangrove, Avunnia marina, has special salt glands in its 
leaves that excrete salt Other mangroves exclude salts at their roots 
through uttra-f~tratlon. and a third mechanism Is to allow san to 
accumulate In leaves and.;.th.;.e.;.n_d.;.r.;.op:....;.th_e_l_ea_v_e_s ________ _, 

12. ·water stress· In this context is probably the result of 

13. 

A 
B. 
c. 
D. 

active transport 
osmosis 
capillarity 
enanbostas1s 

Which of the following is the best reason that species bke the grey 
mangrove are naturally selected In estuarine enwonments? 

A Salt concentrations wtthin the grey mangrove vary wrth the 
fluctuatiOns in salt In tho cnvronmenl 

B Grey mangroves do not find salt tOXIC 
C Some speaes of mangrove can get rid of salt from their tissues 
D. The saH concentration of the grey mangrove is indeptendent 

trom the sa~ concentration of the env1ronment 



The next two questions refer to the sketch of DNA below 

14 Which of the follOWing IS the correct label for a nitrogenous 
base? 

15. 

A A 
B B 
C. C 
D. D 

If the above DNA fragment coded for a polypeptide, how many 
large would that polypeptide be? 

A. 15 amino acids long 
B. 15 bases long 
C. 5 amino acids long 
D 5 phosphates long 

17 Identity ONE response of a plant to a defined temperature change 2 

18. Describe how the story of the discovery of the structure of 
DNA demonstrates tho need tor communication between 
3nd collabor3tlon of scientists from different d1saphnes. 3 

II 

Section I 

Part B 
Total marks (&0) 
Attempt questions 16- 28 
Allo\\· about 1 hour and 45 miuutH for lhiJ pArt 

Show :Ill rele,-;u·u \\url..ing m qucsltOfb. '"' oh mg calcui3Uons 

16. The following light micrograph of a pathogen was taken us111g a 
monocular tight miCI"oscope on low power 

(a) Identify the group of pathogens into v.tlich this orgamsm 
would be classif18d 

(b) Name one disease caused by th1s type of pathogen 

(c) Lobel and name a characteristic feature of 1h1stype of 
pathogen on the micrograph abOve. 

10 

19 (a) Draw a labelled ond sc:oled diagram of a plant structure that 
you have studied wt.ch ass1sts 1n the conservation of water 
tor the organism 

(b) Explain the water conserv1ng role or the drawn structure. 

12 



20 A SCience fiction novel depicts some futuristic experiments in which 
the brown ha.red and brown eyed heroine, Xena. Is involved In 
reproductiOn 

In expenment 1, two ovum from Xena are made to fuse into a zygote 
in VItrO. and offspring develop alter Implantation wtthin Xena 

In expenment 2, Xena is doned using one of her somatic cells and 
an ovum from a donor. The resulting zygote is Implanted 1110 Xena 
for gestabon 

Use this ftct1onal context and predictions of phenotypes of the progeny 
produced by these two reproductive methods. to explain the role of 
gamete formation and fertilisation in the variability of a species. 6 

t3 

22. An 11temet home page conta~ned th1s statement from a parent o1 a 
child who had undergone a liver transplant 

·My daughter Briftany is now 5 years old When she was six months 
she was put on a /rver transplant Hst In September she received a liver 
from a one year old who had passed away. After the operation s/Je was 
put on immuno-suppressant drugs and al staff attendmg to her h~d to 
wear stenle face masks and gloves We wave-d to her for weeks behind 
a glass Window ..... VIS~ors were not snowed. By Christmas, Brittany 
had returned home wffhout need of med1Cat1on and able to miX freely 
with our family • 

(a) Outline the medical reasons for prescribing Immuno-suppressant 
drugs 1n such cases. 2 

(b) Jusbfy the effective quarantine of Bnttany aner the operation. 2 

(c) Assess the reliability of this Information on the risks of liver 
transplant surgery. 

IS 

21. The follOWing nformation was extracted from an online medical 
textbook after a search using adolsterone and deficiency as key words. 

23. 

Hypoaldosteronism IS a cond1bon where people fail to secrete 
aldosterone Addison's disease 1S the name of a disease with these 
symptoms whiCh indude h1gh ur1no output wtth a r""ulting low blood 
volume. Eventually, as blood pressure falls. this can result 1n heart 
failure A replacement hormone. ftudrocortisone (Florine!), is used to 
treat thiS cond1tion but a careful mon1tomg must be maintained to 
avoid fluid retention and high blood pressure 

Most cases of Addison's dasease are caused by the gradual destruction 
of the adrenal cortex. the outer layer of the adrenal glands. by the 
body's own immune system. About 70 percent of reported cases of 
Addison's d1sease are due to auto-1mmune disorders. In which the 
immune system makes antibOdies that attack the body's own tissue• or 
oroans and slowtv destrov them. 

\a) Recall the effect of aldosterone on the kidney tubule. 

(b) Explain tho high urine production 1n peoplo suffering 
the cond1tion hypoaldersteron1sm 

(c) Describe the mechaOJsm by which the cens of the adrenal 
cortex usualty avoid the ravages of the unmune system. 

14 

Draw a flow chart to represent one speCific mecha111sm InvolVed 11 

thermo-regutabon 1n mammals, including named proce ... s that 
would be categorised as 

(1) detecting changes from the stable env1ronment 

(II) counteracting changes from the stable state 

lndude in your flow chart how the mechanism responds to 
reductions in body temperature and increases 1n body temperature. 4 

16 

2 

2 



24 You have des1gned an expenment to model natural selection. 

(a) Doscribe your expenmental des!Qn. 

(b) Outline how you had to refine your expenmental plan to 
address issues 1n relation to the validity of data collected. 

(c) Discuss the limitations of models In science using 
this experiment as an example. 

17 

26 The graph below summarises the changes in blood concentrabon of 
anttbody In laboratory rats after exposure to a subumt vacctne at X. 

Antibody Level 
(ppm) 

X 10 

Time 
(davsl 

y 

a) idenbly the type of lymphocyte involved in the production of 
ant• bodies 

2 

(b) Describe the 1nteractJon between a named B cell and a named 
T cell which occurs between X and day 10. 3 

The rats are tn,ected wtth the live pathogen at Y. 

(c) Complete the above graph for the anttbody levels of the 
humans until day 18. 

(d) Account for the shape of the graph that you drew in (c). 

t9 

25 The follOWing passage Is taken trom a brochure advertising an 
instrument which measures blood gases 

Pulse oximetry 1s a sunple norHnvaSIWJ method or mondonng the percentage 
or haemoglobin (Hb) which is saturated wdh oxypen TM pulse OXImeter 
conSists of a probe ~~~~ched to the pat•mt's finger or ear lobe whch IS inked 
to a computensed urol. The unit d1splays the perct!ntage of Hb saturated with 
oxygen together with an audible S!Qnallor each pulse beat 

A source of light o(!Qmles from the probe at two wavelengths (650nm and 
805nm). The lght 1s partly absorbed by haemoglobin, by amounts which differ 
oependlfiQ on whether W Is S<>lurntcd or unsaturated with oxygen By 
ca/culatifiQ the absorp/Jon at the two wavelengths /he processor can compute 
the proportion of haemoglobin which Is oxygenated. The oximeter IS 

dependant on a pulsatile now and produces a graph or the quality of now. 
l'olllere now is sluggish (eg blood vessel constriction,) the pulse ox1meter may 
be unable to runct1on. 

(a) Outline what is mean't by% saturation of haemoglobin. 

(b) Analyse why this technology make not worll on patients In Intensely 
cold conditions. 

(d) Classify this mode of tcsbng as destructiVe or non-destructive 
Jusbly your answer 

18 

27 A student •• requlfed to collect data In order to evaluate the 
effeCtiveness of anbbiotics ••nee thelf development in Wond War II 
She finds the follOWing groph in ~ sCience journal 
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The graph shows percentage of resistant organisms 1n populations of 
bacteria at five sampling times after widespread use of named 
pharmaceuticals In the community. 

20 



{a) Identify the role of antibiotics in the management of infectious 
disease 

(b) Assess the relevance of the information in the graph to the area 
of investigation 2 

(c) For which antibiOtiC has there been the most evolution or 
resistant strains? Justify your answer. 

21 

{a) As•ess the experimental design and the data collected In F1gure 1 
In terms relevance to the objectives of the 1nvest1gation 

(b) Assess whether the data collected for Figures 1 and 2 came out 
of the same expenment Justify your answer. 

(c) ff you wanted to accurately repeat the data collection for either 
Figure 1 or Figure 2 to ensure the reliability of the published results , 
wh1ch set of data would you choose to emulate? Justify your answer. 

23 

28. To investigate the effect of environment on phenotype, it is possible 
to grow ivy plants from cuttings of the same parent plant, and subject 
the resulbng 1vy plants to different light levels and so1l nutrient 
ava!lab1htJes. 

Data presented below was found from secondary sources and was 
collected from experiments s1mdar to that descnbed above 

~round Ivy Data from Hutchins and S 
Uan-Feb t988. 

reatment Stolon Branches In 

~· ightlhl 37 I utnents 
h1 ightAow 22 

utrients 
ow light/hi 5 
utrients 

techoma hederacea Data from Tooley - Journal o 
BiotOcilcal Education 23: 2;!;634-!1~98~9'-~---~ 

~ight Petiole Length leaf number (% 
:~,:=~sity (% 1mtial) Initial) 

400 28 -~~~--+-~ 
2000 132 219 

Exam1ne the labelled diagram below of an •vy plant 

Internode 

22 

29. The theory of evolution was not developed In a nash of 1nsp1ratKlfl 
Winning instant global acclamation Rather, K wa• reluctantly articulated 
and slow in receiving reeognetton and vahdatton. 

D1scuss the social and pohtlcal lnnucnccs on the development of 
the theory of evolution 6 

24 



s~~tion II 

OPTIO 9.5: Genetics : The Code Broken? 

Total mar1<s (25) 
Attempt questions 1· 7 
Allow aboul 45 minutn for this part 
\\ •·If~ yo01· anJ"~r In the booklet pro,·idf'd. 

Examine the diagram below which summarises the current 
understanding of gene expresSion 

Replication mRNA Translation 

1 

DNA '·- (protein synthesis) 

:~·~;::: .L_.. '<{f:~v~~..:' . .._ . ..: __ {. \ )• 
'-~;(':\.... s 

Transcription Ribosome . 6?) 
(RNA synthesis) ....._.. ·· 

Protein 

3 

(a) 

~ ·--J .. --------0 ..:::J-- ""·~I 

(a) Compare transcnption to translation 

(b) Explaon how a specifiC and identified error in DNA 
repliCation can lead to dofferent outcomes on gene 
express1on. 

Two plants heterozygous lor two tra~s are aossed The genotypes 
Of tho two parent plants are AaBb There is a C<Hlomonant relabonshop 
between the genes A and a, and a dormnant/reeessrve between the 
genes Band b 

Examone the table below which summarises the tra1t phenotype each 
gene codes for 

A 
a 
B 
b 

red flowers 
whole flowers 

J long stamens 
short stamens 

ldcntofy the possoblc genotypes for the gametes of the 
parents of 

(I) the genes are onhented independently and no crossing 
over occurs 

(•) the genes are onhented ondependently and crossing over 
CICCUrs 

(11) gene A os hked to gene B, and gene a is finked to gene b 

(b) lden~ly the ratio of phenotypes in the progeny of a aoss produced 
~ww 2 

(c) Draw a punnett square lor the cross ., (a) (I01) and predict the ratio 
of phenotypes of the progeny. 

21 

4 

2 

2. A classroom of twenty boology students collected data about their 
variation 1n phenotype in reference to two tra1ts A tilble of results 
contains the data collecfed below 

(a) Plot data for each trait on separate and appropriate graphs on 
the graph paper provided. 4 

(b) Identify the polygenic trait In this question. Justify your answer 
from the data given. 3 

(c) Explain why some traits are polygeniC and other tra~s are not 

4 

(a) Define gene clonong. 

(b) Identify one way In which scoenusts could verify that an aninal 
was a done of another animal 

3 

9. 

26 

The role of enzymes on loVIng systems would be best described as 

A. to speed up the reactions Of the metabohsm 
B to control the pH of the cell 
C. to control the temperature of the cell 
D. both B and C 

n a relationship between two genes os classified as co-dominant. which 
of the lollowJng categoncs would you place an Individual with an 
intermediate phenotype? 

A. homozygous 
8 heterozygous 
C. haploid 
D. diploid 

18. Active transport is necessary for kidney funchon 

Explain thos statement us1ng ONE named substance involved in 
actJve transport on the kidney. clUng the place on the kidney where 
this transport takes place 

20 ldenU!y a nrtrogcnous waste excreted by a named vertebrate. Explain 
the adaptive value for this animal of producong and exaeting this 
particular form of n1trogenous waste 

28 



24. The diagrams below illustrate a the set up or Louis Pasteu(s classic 
expenment of noneteenth century mictobioiOgy. 

31 

Dust 

R 

(a) Justify the design .or the neck of the flasks in the set up. 2 

(d) Assess the sognlficance of the resiAts of the expenment to 
the development of understanding of infectious disease. 

29 

The follOWing pedogree was drawn up for a patient to Show the 
Incidence Of a blood disease called tr>rombocvtopenoa In her famoly 

Modocal scocntosts daom that thos platelet abnormal~y appears to be 
nhented 1n an au!0$01J)a! dQm_!nant manner. 

(a) Define •autosomal dom1nanr 

(b) Outline ev1dence in the pedigree fwhich proves that thrornbocytopenj3 
Is autosomal dominant Explain 2 

31 

30. The folowing diagrams A,B,C and 0 depoct fossiised forelimbs of the 
horse like vertebrates 

C D 

The table below hsts the estimate ago of each fossil. 

Fossil 

Age 
(milions of years) 

-

A 

55 ~ ~j 5j 
(a) Label the diagram of fossl A idenbfyong features common to 

aU vertebrate for&lmbs. 

(b) Explaon how the above data can be considered as evidence 
for evolubon. 

30 

28. One important component of homeostasos,. the regulation of water 
concentration on the body 

Explain the need for ma.ntenance of a constant water concentration 
in the body using your knowledge of the effect of substrate 
concentration on enzyme actovoty. 4 

32 


