
James Ruse Agricultural High School 

BIOLOGY 

General Instructions 

• Reading time - 5 minutes 
• Working time - 3 hours 
• Write using black or blue pen 

• Draw diagrams using pencil 
• Board-approved calculators may be 

used 
• Write your Student Number at the top of 

pages 

2002 

HIGHER SCHOOL CERTIFICATE 

TRIAL EXAMINATION 

Total marks- 100 

I Section I I Pages 2 - 31 

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

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

Part B - 60 marks 
• Attempt Questions 16 - 28 
• Allow about 1 hour and 45 minutes for this part 

I Section II I Pages 32-39 

25 marks 
• Attempt all parts of this question 
• Allow about 45 minutes for this section 



Section I 

75 marks 

Part A- 15 marks 
l 

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 circle 
completely. · 

Sample 2+4= (A) 2 

AO 

(B) 6 (C) 8 

co 

(D) 9 

DO 

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

AO c)( DO 

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: 

correc) 

Bff CO AO DO 
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1. This question refers to the diagram, which is a simplified scheme of mammalian 
physiological responses to environmental temperature change. 

/ .. 
Disturbed 
homeostasis: 
core body 
temperature 
rises 

Opposing 
effect: 
core body 
temperature 
falls 

Sensor: 
? 

Control centre: 
? 

Effector: 
? 

Which option correctly represents the scheme? 

Sensor: Control centre: Effector: 

(A) pituitary gland cerebrum of brain thyroid gland 

(B) 
thermoreceptors in 

hypothalamus 
nerve cells of blood 

hypothalamus vessels 

(C) thermoreceptors in skin hypothalamus thermoreceptors in skin 

(D) 
nerve cells of blood · 

cerebrum of brain 
thermoreceptors in 

vessels cerebrum of brain 
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2. The graph shows the relationship between the ambient temperature and the core body 
temperature for three different animals living in an Australian desert. 
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A student examines the graph and makes the following comments about the organisms: 

Response of Response of 
Temperature animal to an animal to an 
regulation ambient ambient 
classification temperature of temperature of 

0°C 20°C 

Comment! Organism 1: ectotherm shivering 
basking in the 
sun 

Comment2 Organism 2: endotherm sheltering movmg 

Comment 3 Organism 3: ectotherm shivering 
basking in the 
sun 

Which comment(s) are true? 

(A) Comment 1 only 

(B) Comment 2 only 

(C) Comment 3 only 

(D) Comments 2 and 3 
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James Ruse Agrimllurnl High Sdmol 

2002 TRIAL HIGHER SCHOOL CERTIHCATE EXAMINATION 

UIOLOGY :\lARKING GUIDELINES 

SECTION I: PART A 

Questions 1-15 (1 mark each) 

L A BG 0 DO 

" 0 BG co DO L. 

A 0 co DG 

4. • co DO 

• BO 0 DO 

6. 0 BO C® DO 

7. 0 !30 co D* 

AO !30 c• DO 

9. AG !30 co DO 

10. AO !3® co DO 

!L A.® BO co DO 

12. All> BO co D 

13. 0 B. co DO 

0 BO co Dl11 

A BO c D<ll 

SECTION l: PAHT B 

Questions 16- 28 

• Depends on the factor given by the student in (a). E.g .. if 
given, then Yariabks that would need lo be controlled 

be the amount of enzyme used in each test tube, and the 

test 



the nr,e«nn•-llm" hypothesis 
source-to-s:mk This means that the 

substituting, 
Cortisol is 

IS 

taken once 

distal tubule cells and 
ofsodium. Sodium 

is low thus causing 
This causes 

instance, H;racotherium, had a three-toe fuo! structure whilst the 
younger horse fossiL Miohippus, had evolved to have mainly 
single-toe foot with two side hones; the Equus a single 

are thought to be the result of the horse 



chimpanzees they evolved 
much later than humans, who split from the ape lines some 15 
million years 
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More traits that would otherwise: be unavailable in some 
animals or plants be achievable using methods. 
Less co;1ly: much cost and labour in administering 

supplements and chemical treatments to animals and crops 
could be avoided. 

• Disadvantages (3): Difficult to estin1atc the dlect oftransgenesis 
on a species; it may be advantageous and it may not. diseases 
may be created a result of modifying Yira! and bacterial genes. 

lead to loss the same twe of organism is 
modi!ied. 

Companies that have the lor the 
n1ay have a monopoly on the \Vho 

b;;;. incorporated?; \Vho \Vhat should 

T cells may produce cvtotoxins 
are chemicals that directly destrov the celL 

T a.:tivate otl~er tyves ofT cells well 
!,;;;~t;;;;;:;;;; responding io antigens. 

S~''£E!£''.~·:~~1:·. 22:lf,l~< inhibit the immune response by 
"I11ey only live shm1lime. 

• B lymphocy1es: When a B cell comes into contact with the 
specific antigen to which it is targeted, it divides rapidly to form a 
clone of identical cells. Most of these B cells differentiate into 
plasma cells. Plasma cells continue to divide and to produce 
antibodies. 



to strict quarantine measures. 
• Qnar;mtine measures such as prevention of in1portation of cattle 
from BSE infected countries hi!Vtrthus been effective.--~ 

inlportation of exotic C!iSeases-illurspecles via 
for example, could have potentially devastating 

quarantine consequences for Australia's $13.5 billion agriculturaf 
industrv. 
• Aust;alia has a large and isolated coastline and this is difficult to 
monitor. Thus quarantine is not effective against illegal migration. 
• Australian Qu;tl-antine's early warning system has again 
demonstrated its effectiveness by delivering a timely warning of 
the presence of Japanese encephalitis (JE). Blood samples, which 
are collected from the pjgs each week during the wet season and 
airfreighted to CSIRO's Australian Animal Health Laboratory in 
Gee!o~g and the Queensland Health laboratory for testing, last 

tested positive for the JE virus. 
JE 

3 
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SECTION H: Question 31 

continuous variation: 

1_6 1.7 

Height in metres 

• Multiple alleles inheritance shows discontinuous variation: 

"' ;; 

" "0 
> 
'il 
E 
'0 
!i 
J:j 

5 z 

Number of blood types in a 
sample of NSW school students 

100 

Typa A Typo B Type AB Type 0 

mood type 

inheritance: 
aftCcted by ntH11erous gtncs does not have clear-cut 

differences between groups of individual<; because of the 
diiH:rences in gene c.\vression bchveen individual genes 
individual and between individuals. 
• l'lultiple alleks: mnre than two alleles have been identified tor 
the same gene locus (that location on a chromosome). "l1ms 
are a limited number 

• DNA fingerprinting involves of short highly 
rcpeatahk DNA sequences called minisatellites Variable 
Number Tandem (V:\:TRs). DNA fingerprinting can he 
used to detem1inc the pedigree of breeding dogs. By the 
D:\:A fingerprints of one dog with another dog, the degree 
closeness between DNA fingerprints will be measure of closeness 
between the breeding paiL 

• DNA fingerprinting can be used to establish the identity ofihe 
father of a child hy the minisatellites of the Y 
chromosome or other of the child's with the 
suspected lather's. 111e more similar the patterns the more chance 
the sttspect is the father ofthe child. 



e:q>ression in, and the developmental fate oC cells in the early 
embryo are influenced by these local differences in the distribution 
of cytoplasmic determinants. 
• Pattern fomution genes mainly depend on the expression of the 
homeotic genes that contain the homeobox of DNA 
(found in mr,ny types 
• TI1e proteins ex11ressed by these genes are transcription t:~clors 
that turn on or off other genes in the embryo cells. For 
mutations occurring in the homeobox genes are responsible 
rmmy limb defects in vertebrates. 

• ~cades also play a role in the development ofthe embryo. 
If one of the transc~~ctor _roteins switches on another gene 
that also is a transcription factor, the latter may sw c 1 on another/ 
gene( s), wruCliffiay also befesponslllfe.furtranscnprmrr: .. rrrtn!S-
fashion a cascade of gene CX1Jression is built up (a type of 
amplification), producing proteins along the way that may 
influence what the embryonic cells differentiate into. 
• ·n,e spatial location of the lin1b formation cells also int1ucnces 
the orientation of the cells and thus delennines features such as 
!ell and right, front and back. Pattern fonnation is controlled by 
positional infommtion. which is a sd of molecular cues that 
indicate a cell's location relative to other cells in an embryonic 
structure and that help to detennine how the cell and its 
descendants respond to future molecular signals. Gradients in the 
concentration of these signaling factors along the three orientation 
mds provide cells with positional information 



• Procaryotic: DNA segment includes promoter, operator and 
operon (genes coding for proteins/poly})Cptides). 
• Repressor bound to operator hence switching 'o!r the operon. 

bound to an inducer thtLS preventing it from binding to 
the uperort 


