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Part 11 (100 marks)

Write answers to ALL questions on the ruled lines after each question or in the spaces provided within each
table. Write your answers in blue or black ballpoint or ink pen.

Question 31 (13 marks)

A pharmaceutical company was investigating the possibility of a new drug for the treatment of patients with
heat stroke or hyperthermia. The designed effect of the drug was to increase the skin blood flow of the patients
within minutes of administering the drug intra-venously.

In order to test the efficacy of the drug a trial was conducted in which patients admitted to the emergency
rooms of hospitals with heat stroke were asked if they wished to participate. A total of 180 patients agreed to
take part over the duration of the trial.

Participants were put in to one of two groups. One group of patients would receive an intra-venous injection
of the new trial drug and the other group would receive an intra-venous injection of saline (sterile salty water).
The normal protocols for treating patients with heat stroke were also carried out for both experimental groups.
Each group had 90 individuals.

The skin temperature of participants was recorded on their administration to the ER and every ten minutes
after their intra-venous injection. A summary of this data is included in the table below.

Examine the data presented and answer the questions that follow.

The effects of mew drug on lowering body temperature of patients suffering heat stroke

Treatment | Number Average Average Temperature (°C) following administration of
SYoup of Temperature drug or saline
Datients {*C)on
admission 10 min | 20 min | 30 min | 40 min | 50 min | 60 min
New drug 90 40.8 39.9 38.6 37.5 37.3 37.2 37.2
Saline 50 40.6 35.9 39.3 38.7 38.2 37.8 374

a) State the hypothesis for this investigation,
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b) State the following variables:
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Dependent variable:
(2 marks)

¢) On the grid provided, construct a graph that can be used to represent this data (A spare grid is

provided at the back of this booklet).
{4 marks)
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¢) Why was one group given the saline injection?
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f) Use the data above to explain the effect of this drug on blood flow to the skin.
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Question 32

{5 marks)

(3 marks)

A lady has been diagnosed with “hyperthyroidism’. Complete the table summarising the cause, symptoms

and treatment for this disease.
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Question 33

{11 marks)

With reference to the diagram below:
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b) In the table below, describe the sequence of events that results in the formation of recombinant DNA
in a transgenic organism.

Step Description of events
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¢) Insulin is an important hormone for regulating blood glucose levels.

e) Which cells are responsible for secreting insulin in the human body?
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i) What is the advantage of using recombinant technology instead of more traditional

techniques to harvest insulin? ¢ A
% (1 mark)
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ifi) Explain why individuals suffering from Type 1 Diabetes require insulin injections.
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(uestion 34 (17 marks)

This diagram is an illustration of a cross-section through the brain. Use this diagram to answer part (a)

below.

a) In terms of body movement, what is the role of the structures labelled A, B and C.

STRUCTURE ROLE IN MOVEMENT
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This diagram is an illustration of a motor neuron. Use this diagram to answer parts (b) and (c) below.
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b) Interms of normal function, what is the role of the structures labelled D, E and F?

STRUCTURE FUNCTIGN
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¢} A student researching the term “saltatory conduction” stated that the region in the motor neuron
labelled G experiences depolarisation.

1)  What is meant by the term: saltatory conduction?
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d) The action potential is described as an all or nothing response. Explain what this means and explain
how neuron transmission differ so that the brain can distinguish between a loud noise and a quiet
noise.
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Question 35

(3 marks)

a) Our body’s internal environment can be disrupted by the things we do in our everyday lives and also

by discase. Explain how caffeine, alcohol and emphysema disrupts homeostasis within the human

body.

Disruption to

Homeostasis

Describe ONE way homeostasis is disrupted?
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Question 36 (8 marks)
Examine the following diagram of two neurons. One found in the peripheral nervous system and the other in

the central nervous system.

a) Is this diagram illustrating the efferent or afferent division of the peripheral nervous system? Explain

YOour answer.

(2 marks)
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The diagram below is of the reflex arc. The Red-back spider is one of Western Australia’s most deadly
spiders. The spider’s venom acts specifically at nerve endings to reduce the release of contents from

synaptic vesicles at motor nerve endings.
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d) On the diagram, indicate where this venom would act.

(1 mark)

e} Explain the effect of the venom.
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Question 37 (10 marks)

There are several different ways hormones are recognised by cells.

a) Identify the location of each receptor associated with each type of hormone and then describe the
effect on the cell.

Hormone

Location of receptor
protein

Effect on the cell
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Protein/ amine
hormone
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Question 38

(8 marks)

A man is swimming in the ocean and gets a huge fright when seeing a large, dark shape below him. As a
result, a number of physiological changes occur to his body to assist his survival in this situation. Discuss one
action of each of the following organs and how that action may assist survival.

ORGAN ACTION ASSISTANCE WITH SURVIVAL
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Question 39 {6 marks)
Complete the table below indicating

i.  Which modes of transport are passive and which are active.

ii.  Identify one molecule which uses each process to cross the cell membrane.

Water, oxygen, alcohol, amino acids, salivary amylase, glucose, sodium ions, cholesterol

Type of transport Passive or Active One Substance transported by this
method
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Question 40 {9 marks)

The graph below shows the fluctuations in body fluid over time.

Intercellular fluid concentration

Time

a) Draw in the optimal intercellular fluid concentration onto the graph.

(1 mark)

b) Name the receptors that detect changes in body fluid and their location in the body.
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¢) Describe the physiological changes the body undergoes at point B and the effect of this change on

the concentration and volume of urine.

o P L
ﬁ‘h P b / /'3? 0wy S M € %Eq\,&w

/"F \\ ;'\ ; - e %1
[ H { o e P ;
“ ; % oA S { .-‘:Mm W d e LA | ?.‘ﬁ%y«é\...!'r-”“} & LR P \{\3 A % P
Y, el iioi g o C -

(: ji ; TRV WS B YT SR S Ta ki h v

. Fi

™ . " F\s"?? L e . 5
eSS 1A R VIS AT T S Gt 7 bk

i s
S g
-
i

(3 marks)



d) The thirst reflex assists in the regulation of body fluids.

Name the stimulus that initiates the thirst reflex,

i)
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i1) Identify the effector that carries out the response.

\1} L2 t%orml (or YA } Eﬂ?‘@‘(%wz prsA LA S w;v b,

1ii) Is this an example of positive or negative feed back, Explain your answer.
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Question 41 (10 marks)

a) Complete the table below by writing transcription or translation next to the statement in reference to

protein synthesis

Statement Stage of Protein Synthesis

Ribosomes are involved
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tRNA is involved »
! 1‘% LN by D
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The table shows some amino acids and their corresponding tRNA anti-codon. The tRNA anti-codon for a

stop signal is also shown. Below the table, a section of DNA is also shown. Use this information to answer

questions (b) to (f).

Amino acid/stop tRNA anti- codon
signal
Alanine CGG, CGA, CGU, CaC
Arginine GCA, GCG, GCU, GCC
Cysteine ACA, ACG
Glutamine CUyU, CucC
Glycine CCU, CCG, CCA, CCC
Leucine GAA, GAG, GAU, GAC
Proline GGU, GGG, GGA
Serine AGG, AGA, AGU, AGC
Stop signal AUU, AUC, ACU
Threonine UGC, UGA, UGU, UGG
DNA Template Strand:
A C A CTT A C A G CC G G T G G G

Tripiet 84 Triplet 85 Triplet 86 Triplet 87 Triplet 88 Triplet 89



b) What amino acid is coded for by triplet 85?7
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¢) List the sequence of amino acids found in the polypeptide chain that is coded for by the DNA strand
above.
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d) List the sequence of bases on a molecule of messenger RNA (mRNA) synthesised from the DNA

strand above.

VG, Gaa VLo, (GG, (Ca
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e) Triplet 89 coded for the last amino acid in the polypeptide chain. What is the next triplet?
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fy Describe the polypeptide chain if triplet 90 was ACT and the next triplet was CTT on the DNA

molecule.
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