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Structure of this paper
Number of Number of Suggested Marks Percentage
Section questions questions to working time labl of
available be answered (minutes) avallable examination
Section One:
Multiple-choice 30 30 40 30 30
Section Two:
Short answer 10 10 90 100 50
Section Three:
Extended answer 3 2 50 40 20
100
Instructions to candidates
1. The rules for the conduct of the Western Australian external examinations are

detailed in the Year 12 Information Handbook 2019. Sitting this examination
implies that you agree to abide by these rules.

2. Write your answers in this Question/Answer booklet preferably using a
blue/black pen.

3. Answer the questions according to the following instructions.

Section One: Answer all questions on the separate Multiple-choice answer
sheet provided. For each question, shade the box to indicate your answer.
Use only a blue or black pen to shade the boxes. Do not use erasable or gel
pens. If you make a mistake, place a cross through that square then shade
your new answer. Do no erase or use correction fluid/tape. Marks will not be
deducted for incorrect answers. No marks will be given if more than one
answer is completed for any question.

Section Two: Write your answers in this Question/Answer booklet. Whenever
possible, confine your answers to the line spaces provided.

Section Three: Consists of three questions. You must answer two questions.
Tick the box next to the question you are answering. Write your answers in
this Question/Answer booklet.

4. You must be careful to confine your answers to the specific questions asked
and to follow any instructions that are specific to a particular question.

5. Supplementary pages for planning/continuing your answers to questions are
provided at the end of this Question/Answer booklet. If you use these pages
to continue an answer, indicate at the original answer where the answer is
continued, i.e. give the page number.

See next page
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Section One: Multiple- choice 30% (30 Marks)

This section has 30 questions. Answer all questions on the separate Multiple-choice
answer sheet provided. For each question, shade the box to indicate your answer.
Use only a blue or black pen to shade the boxes. Do not use erasable or gel pens. If
you make a mistake, place a box through that square then shade your new answer.
Do not erase or use correction fluid/tape. Marks will not be deducted for incorrect
answers. No marks will be given if more than one answer is completed for any
question.

Suggested working time: 40 minutes.

Questions 1 and 2 refer to the diagram below.
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1. The organelle pictured above is the

(@) Golgi body.

(b)  rough endoplasmic reticulum.
(c) smooth endoplasmic reticulum.
(d)  ribosome.

2. The function of the organelle above is to

(@)  modify and package proteins.

(b)  produce proteins.

(c) break down proteins.

(d)  transfer proteins across the cell membrane.

3. A microscope with an objective lens of 10X and an ocular lens of 4X, has a
field of view of 3500 um. If the ocular lens is changed to 10X, what is the new
field of view?

(@) 8750 um
(b) 14000 um
(c) 35000 um
(d) 1400 ym

See next page
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Question 4 refers to the following diagram.

Extracellular

* Fluid
& b N

1 -

Cytoplasm

4. The cellular process depicted above is best explained as

(@)  endocytosis; material is surrounded by the plasma membrane and
buds off outside the cell, forming a vesicle.

(b)  endocytosis; material is surrounded by the plasma membrane and
buds off inside the cell, forming a vesicle.

(c) exocytosis; material is surrounded by the plasma membrane and buds
off outside the cell, forming a vesicle.

(d)  exocytosis; material is surrounded by the plasma membrane and buds
off inside the cell, forming a vesicle.

5. Inhalation is brought about by a

(a) flattened diaphragm and contraction of the intercostal muscles.

(b) flattened diaphragm and relaxation of the intercostal muscles.

(c) dome-shaped diaphragm and relaxation of the intercostal muscles.
(d)  dome-shaped diaphragm and contraction of the intercostal muscles.

6. Emphysema is a respiratory disease often associated with chronic smokers,
where irritating particles damage the alveoli. Sufferers struggle to take in
enough oxygen and often are fatigued. These symptoms are best attributed
to

(a)  constriction of the alveoli and damage to the blood vessels surrounding
the lungs.

(b)  decreased surface area within the lungs and poor ventilation.

(c) vasoconstriction of the respiratory capillaries and reduced lung volume.

(d) loss of fluid covering the lungs and increased thickness of the alveolar
membranes.

7. Which of the following are characteristics of the human respiratory surfaces?

dry linings, large surface area, vascular, thin membranes

moist linings, small surface area, non-vascular, thick membranes
dry linings, small surface area, non-vascular, thick membranes
moist linings, large surface area, vascular, thin membranes

See next page
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8. A laboratory technician forgot to label a cross section of a blood vessel. Which
of the following descriptions would help the technician to classify the vessel?

(@)  Veins have small lumens, which keep blood pressure high throughout
the circulatory system.

(b)  Capillary walls are thick, which help resist the high pressure in capillary
beds.

(c) Veins contain the same three layers as arteries but have less smooth
muscle and elastic tissue.

(d)  Arteries contain valves to help push the blood away from the heart.

9. Which of the following substances is directly absorbed into the lymphatic
system during digestion?

(@)  glucose

(b)  water

(c) amino acids

(d) fatty acids and glycerol

10.  Which line in the table correctly identifies where bile is produced, stored and
its function in the body?

Where bile is produced | Where bile is stored | Function of bile
(@) Gall bladder Liver Chemically digest lipids
(b) Gall bladder Liver Mechanically digest lipids
(c) Liver Gall bladder Chemically digest lipids
(d) Liver Gall bladder Mechanically digest lipids

11.  The diagram below shows an enzyme-catalysed reaction taking place in the
presence of an inhibitor.

Which line in the table below identifies the molecules in the reaction?

Inhibitor Substrate Product
(@) P R S
(b) Q P S
(c) R P T
(d) R Q T

See next page
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Questions 12 and 13 refer to the following information.

The table shows the normal composition of blood plasma, of fluid from the Bowman’s
capsule and of urine (g/100ml of fluid).

Components Blood plasma Fluid from Urine
Bowman’s capsule

Water 91.0 99.0 96.0
Urea 0.03 0.03 2.00
Uric acid 0.004 0.004 0.05
Glucose 0.10 0.10 None
Amino acids 0.05 0.05 None
Total minerals 0.72 0.72 1.50
Proteins 8.00 none none

12.  The urine of a person on a high protein diet would contain

(@) nourea.

(b)  less than 2.00 g of urea per 100 ml.
(c) 2.00 g of urea per 100 ml.

(d)  more than 2.00 g of urea per 100.

13. Proteins and fats are not found in the urine because

(@) they are large molecules.

(b)  both proteins and fats are reabsorbed before reaching the bladder.

(c) proteins are denatured in the liver and fats are absorbed in the small
intestine.

(d)  both compounds are stored elsewhere in the body.

14. The diagram below shows the movement of substances between a capillary
and the surrounding liver tissue cells.

T liver
tissue

capillary

Which row in the table identifies the substances in the diagram?

Substance
1 2 3 4
(a) glucose carbon dioxide oxygen protein
(b) oxygen glucose carbon dioxide protein
(c) protein glucose oxygen carbon dioxide
(d) protein oxygen carbon dioxide glucose

See next page
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Questions 15 and 16 refer to the diagram below.

15.

16.

17.

18.
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In the diagram above, for movement in the direction of the arrow

(@) the bicep is the agonist and the triceps is the antagonist.
(b)  the bicep is the antagonist and the triceps is the agonist.
(c) the bicep is the extensor and the triceps is the flexor.

(d)  the bicep is the antagonist and the triceps is the extensor.

The type of joint labelled X in the diagram above is referred to as a

cartilaginous joint.
pivot joint.

hinge joint

ball and socket joint.

(a)
(b)
(c)
(d)

Osteoporosis is best described as

wearing of articular cartilage.
reduction in bone density.
growth of bone spurs at joints.
painful degeneration of bone.

(a)
(b)
(c)
(d)

The function of a tendon is to
attach muscle to bone.
attach bone to bone.

protect the articular ends of bones.
act as a covering for bones.

See next page
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Questions 19 to 21 refer to the pedigree below. Affected individuals are
indicated by shading.

20.

21.

o
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The gene for this trait is most likely inherited as

an X-linked recessive trait because all affected daughters have an
affected father.

an X-linked dominant because all affected sons have an affected
mother.

an autosomal recessive because more individuals are not affected than
are affected.

an autosomal dominant because affected males and females have an
affected parent.

Which of the following conditions could be represented by the above pedigree

chart?

haemophilia

red green colour blindness
Huntington’s disease
cystic fibrosis

If individual 111.1 and 111.10 had a child, what is the probability that the child
would be affected?

0.25
0.50
0.75
1.0

See next page
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22.

23.

9 HUMAN BIOLOGY

The following is a list of steps that occurs in the process of mitosis:

i) formation of two daughter cells

ii) separation of the chromatids

iii) duplication of chromosomes

iv) division of the cytoplasm

V) chromatid pairs line up along the equator of the cell

Which of the following is the correct order of events in mitosis?

@) i, i, i, iv, v
(0) v, iii, v, i, i
(c) i, v, ii, v, i
d) v, iv, iii, i, i

White blood cells are derived from stem cells in the bone marrow of healthy
human beings. It has been estimated that the mass of DNA in a newly formed
white blood cell is close to 7 micrograms (uQ).

Which of the following graphs most closely represents the mass of DNA in a
stem cell as it grows and divides to form a white blood cell?
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24.

25.

26.

27.
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When a DNA molecule replicates, which of the following statements is the
correct description of the two new DNA molecules?

(@) Each new DNA molecule is entirely different than the original molecule.
(b) Each new DNA molecule consists of the old strands but with
nucleotides in a new order.
(c) Each new DNA molecule consists of an old strand of nucleotides and
new strand of nucleotides.
(d) Each new DNA molecule consists of new strands of nucleotides with
the old strands being destroyed.

The table below refers to stem cell potency. Which line is correct?

Totipotent

Multipotent

Pluripotent

(a) Have the ability to
produce the embryo
and its membranes

Are able to produce
cells with a specific
function

Have the ability to
produce most but not
all cells in an organism.

(b) Are able to produce
cells with a specific
function

Have the ability to
produce the embryo and
its membranes

Have the ability to
produce most but not
all cells in an organism.

(c) Have the ability to
produce most but not

all cells in an organism.

Have the ability to
produce the embryo and
its membranes

Are able to produce
cells with a specific
function

(d) Have the ability to
produce most but not

all cells in an organism.

Are able to produce
cells with a specific
function

Have the ability to
produce the embryo
and its membranes

What is the major distinguishing factor that separates the embryonic stage

from the foetal stage?

(@)  The major event of the embryonic stage is implantation in the uterus;
all development occurs during the foetal stage.

(b)  All major organ systems form during the embryonic stage; the foetal
stage consists mainly of rapid growth and changing body proportions.

(c) The brain forms late in the foetal stage. All other organ systems form

earlier.

(d)  The skeletal system is laid down during the foetal stage; otherwise
organ systems form during the embryonic stage.

Which of the following correctly describes the composition of the foetal

vessels?

(@)  The umbilical vein has a high carbon dioxide concentration, the
umbilical artery has a high urea content.

o~~~

b)  The umbilical artery is low in glucose and oxygen.
C) The umbilical vein is high in urea and low in carbon dioxide.
d)  The umbilical artery has a high carbon dioxide concentration, the

umbilical vein has a high urea content.

See next page
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28.

29.

30.
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Which of the following correctly describes the ductus arteriosus and ductus
venosus?

Ductus arteriosus

Ductus venosus

Provides a bypass of the foetal
liver

Provides a bypass of the foetal lungs

Connects the right and left atria of
the foetal heart

Carries blood from the pulmonary
artery to the umbilical artery

Provides a bypass of the foetal
lungs

Allows blood to flow directly from the
right side of the heart to the aorta

(d)

Carries blood from the pulmonary
artery directly to the aorta

Provides a bypass of the foetal liver

A couple who had been unsuccessful in having a baby wished to take
advantage of the in vitro fertilization programme, using the women’s own egg
and the man’s sperm. In this technique, the fertilised egg is placed in the
woman’s uterus to develop in the normal way.

Which of the following infertility problems could most easily be overcome by
this method?

Failure of the follicle to mature

Unstable uterine wall which greatly reduces the probability of

implantation

Pelvis too small to allow normal development of the foetus
Blocked oviducts from severe infection

Which sexually-transmitted disease is characterized by painful blisters that
appear on the external genitalia, thighs, buttocks, cervix and vagina?

gonorrhea
syphilis
herpes
genital warts

End of Section One

See next page
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Section Two: Short answer 50% (100 Marks)

This section has 10 questions. Answer all questions. Write your answers in the
spaces provided.

Supplementary pages for planning/continuing your answers are provided at the end
of this Question/Answer booklet. If you use these pages, indicate at the original
answer where the answer is continued, i.e. give the page number.

Suggested working time: 90 minutes

Question 31 (7 marks)

(a) Multicellular organisms, such as humans, involve a hierarchical organisation
working together to maintain life.

Using an example, describe how cells, tissues and organs are related.
(3 marks)

See next page
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(b)  The various tissues of the human body can be categorised into four basic
tissue types. In the table below, identify the tissue type and state the function
of the tissue type. (4 marks)

Tissue Type Function of Tissue Type

000000

nervous

Binds and supports
other tissues

See next page
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Question 32 (10 marks)

(@)  The internal environment of a cell is separated from the external environment
by a thin membrane that regulates the movement of substances into and out of
the cell.

In the space below, create a fully labelled diagram that identifies the main
structures of the plasma membrane that are involved in the transport of
substances. (5 marks)

(b) Explain, making reference to the importance of concentration gradients, how
oxygen and carbon dioxide levels are maintained in the lungs. (4 marks)

(c) State the reason that carbon dioxide moves across the alveolar membrane
much faster than oxygen. (1 mark)

See next page
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Question 33 (6 marks)

The graph below shows the rate of uptake of two solutes.

(@)

Solute A

/ Solute B

Rate of Uptake

Concentration

State which type of transport is represented by each solute and give an

example of a material that moves by this method. (4 marks)
(i) Solute A
(i) Solute B

Describe the possible differences in the chemical nature of Solute A and
Solute B in relation to their movement across the cell membrane. (2 marks)

See next page
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Question 34 (13 marks)
Once ingested, food passes through the alimentary canal and is digested.

(@)  Explain how the structure of the ileum, the third section of the small intestine,
is well adapted to absorb nutrients. (4 marks)

Once absorbed, these nutrients are further broken down within the body.

(b)  State the name given to the breakdown of proteins. (1 mark)

Proteins, and their substrates, can be removed from the body via the kidney.
(c) On the diagram below:

(i) Label the Bowman’s capsule, distal convoluted tubule and collecting
duct.

(i) Identify an area of filtration, an area of secretion and an area of

reabsorption.
7 (6 marks)
@@J & e \f/'
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Not all wastes are removed from the body in this way.

(d) Describe the difference between elimination and excretion of wastes.
(2 marks)

See next page
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Question 35 (10 marks)

An experiment was conducted on the effects of fluid consumption on urine
production. The experiment involved the comparison of water consumption with the
consumption of saline solution. Saline solution is a sterile solution of water and salt
(normally sodium chloride). The experiment involved 30 subjects, 15 who consumed
one litre of water in a five minute period and 15 who consumed one litre of saline
solution in the same five minute period. All subjects were required to stay in a small
room maintained at a temperature of 25°C and were asked to perform minimal
physical activity. Urine production over the three hours following fluid consumption
was recorded for all subjects. The results for each group were averaged and are
presented below.

Time Urine Production
(minutes) (ml)
Water consumption Saline solution consumption

0 24 18

30 360 21

60 450 27

90 255 36

120 48 29

150 30 34

180 27 24
@ () Propose a hypothesis for the experiment. (1 mark)
(i) List two variables that were controlled in this experiment. (2 marks)

(b)  Suggest how researchers could increase the

(i) validity of the experiment. (1 mark)

(i) reliability of the results. (1 mark)

See next page
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(c) Graph the data in the table on the grid below. (5 marks)
(A spare grid is provided on page 39)

See next page
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Question 36

UNITS 1 AND 2

(8 marks)

The diagram below shows how biologists cut transverse and longitudinal sections

through a myofibril.

Transverse
section

Longitudinal |

segtion Ny
AN

™ Myafibril

The diagram below shows transverse sections through different regions of one

sarcomere in a relaxed myofibril of a skeletal muscle.
P Q R
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(@) In the space below, make a simple drawing of a longitudinal section through
one sarcomere. Show how the thick and thin filaments are arranged.

Label your diagram clearly to show where each of the sections P, Q and R

was cut.

See next page
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(b)

When the myofibril is fully contracted, one of the regions P, Q and R
disappears.

(i) Which region disappears? (1 mark)

(i) Explain what happens to the thick and thin flaments to cause the
region to disappear. (2 marks)

See next page
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Question 37 (11 marks)

The diagram below represents the macroscopic and microscopic structure of human
bone.

(@) Name the structures labelled A and B. (2 marks)

A

B

(b)  State the function of the structures labelled C and D. (2 marks)

Cc

D

(c) There are two types of bone marrow in a long bone, red and yellow. How do
they differ in function? (2 marks)

(d)  Suggest why the density of bone in a long bone needs to differ between the
epiphysis and diaphysis. (2 marks)

See next page
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(e)

Osteoarthritis is a degenerative bone disease that can be associated with
ageing.

(i) State how osteoarthritis causes degeneration of the bone. (2 marks)

(i) State one medical technology that is currently available for the
treatment of osteoarthritis. (1 mark)

See next page
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Question 38 (17 marks)

The events which occur in the human ovary during one menstrual cycle are shown
below in diagrammatic form.

(a) Name the structures A to D. (4 marks)

A

B

C

D

(b)  Structure B develops under the influence of a hormone.

(i) Name this hormone. (1 mark)

(i) Which gland secretes this hormone? (1 mark)

(iii)  High levels of another hormone in the blood inhibits the production of
this hormone.
What is the name of this other hormone? (1 mark)

See next page
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(i) What event does stage E represent? (1 mark)
(i) Name the hormone responsible for stage E. (1 mark)
Structure C secretes two hormones.
(i) Name these two hormones. (2 marks)
(i) Describe the action of these hormones. (2 marks)

(e)

(i)  Describe what happens to structure C if pregnancy does not occur.

(2 marks)

During which day(s) of a normal human menstrual cycle would the following

structures be present?

B

(2 marks)

C

See next page
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Question 39 (8 marks)

The development of a human embryo starts with one cell and becomes over 200 cell
types within the nine month gestation period. Six days after fertilisation a hollow ball
of cells has formed. To one side of this hollow ball lies a group of approximately 30
cells.

(@)  State the name that is given to this group of 30 cells and identify the cell type.
(2 marks)

The type of cells identified above are not like any other cells found in the body.

(b) Describe two ways in which the above cell type is different from all other
cells. (2 marks)

The developing embryo embeds into the lining of the uterus in a process called
implantation. During this time, three (3) primary germ layers form.

(c) Complete the table below by naming the primary germ layers and giving an
example of the structures they will form. (4 marks)

Name of Primary Germ Layer Example

mesoderm

nervous system

See next page
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Question 40 (10 marks)

Identical twins have the same genome. However, as they age they develop
differences. These differences are said to be caused by epigenetic factors.

(a) Identify two (2) possible epigenetic factors that could bring about differences
in identical twins. (2 marks)

(b)  Our DNA is fixed for life. Explain how it is possible for epigenetic factors to
turn genes on or off causing us to express or not express a particular trait.
(4 marks)

A couple has non-identical twin boys. One of the twins has normal vision while one is
colour-blind.

(c) (i) Explain why it is possible for one non-identical twin to be born colour

blind while the other is born with normal vision. (2 marks)
(i) In order for the above situation to take place, what would be the

genotype of the non-identical twin’s parents? (2 marks)
Mother Father

End of Section Two

See next page
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Section Three: Extended answer 20% (40 Marks)

This section has three questions. You must answer two questions. Write your
answers on the pages following Question 43.

Supplementary pages for planning/continuing your answers to questions at the end
of this Question/ Answer. If you use these pages to continue an answer, indicate at
the original answer, where the answer is continued, i.e. give the page number.

Suggested working time: 50 minutes.

Answer any two questions from Questions 41 to 43.

Indicate the questions you will answer by ticking the box next to the question. Write
your answers on the pages that follow Question 43.

Question 41 (20 marks)

Proteins are some of the most important substances in our bodies. Enzymes
speed up chemical reactions, hormones send messages around the body and
antibodies help protect the body; all these substances are proteins.

(@) Describe the process of protein synthesis. (12 marks)
(b) Describe how an enzyme carries out a catabolic reaction at an optimum

temperature and explain what would happen if the temperature increased.
(8 marks)

Question 42 (20 marks)

The process of meiosis gives rise to an unlimited amount of variation within the
human gene pool. This variation allows our species to be diverse and therefore gives
us a greater chance at survival.

(@)  Outline the process of meiosis. In your answer, explain some of the ways
meiosis leads to variety within our species. (12 marks)

(b)  Sometimes during meiosis, an incorrect number of chromosomes can be
found in gametes. Name this type of mutation and explain how it comes
about. In your answer give an example of this. (4 marks)

Fertilisation occurs when the nucleus of the sperm cell fuses with the nucleus of the
egg cell.

(c) Describe the features of sperm cells and how these features allow the
sperm cells to reach the nucleus of the egg. (4 marks)

See next page
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Question 43 (20 marks)

Aerobic respiration is the process by which energy is made. Every function of

the body is fuelled by this energy.

(@)

(b)

Describe the process of aerobic respiration during the complete breakdown of
one molecule of glucose. In your answer, you should refer to the locations in
the cell throughout this process and the amount of energy produced.

(11 marks)

In which type of situation could protein be used as a respiratory substrate in
place of glucose. Explain why this could be potentially fatal. (4 marks)

If a person is carrying out heavy exercise they may respire anaerobically.

Describe anaerobic respiration and how it comes about during heavy
exercise. (5 marks)

End of questions
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Spare grid for Question 35(c)




