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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. If you make a mistake, place a cross 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.
___________________________________________________________________
1. When undertaking an experiment it is important to

a. change the dependent variable while holding all other factors constant.
b. hold factors other than the independent variable constant.
c. eliminate random errors by using a large sample size. 
d. minimise systematic errors by using measuring instruments with a high resolution.

2. A student who was investigating skin cells noticed that 40 x magnification was not powerful enough. The field of view was 2000 µm. Calculate the new field of view if the student changed the power to 100 x magnification.

a. 2000 µm
b. 4000 µm
c. 200 µm
d. 800 µm

3. The cell organelle that packages proteins inside the cell before they are sent to their destination is the 

a. golgi apparatus.
b. centriole.
c. smooth endoplasmic reticulum.
d. ribosome.

4. Which one of the following combinations matches the concentration of glucose  inside a cell, the concentration of glucose outside the cell, and the method by which glucose enters the cell under these conditions?

	
	Concentration of glucose inside a cell (mmol L-1)
	Concentration of glucose outside a cell (mmol L-1)
	Method by which glucose enters cell

	a.
	50
	500
	exocytosis

	b.
	60
	700
	osmosis

	c.
	400
	60
	diffusion

	d.
	350
	70
	active transport


5. Solute Q moves across the plasma membrane via protein channels. Solute R moves across the plasma membrane by simple diffusion. The rate of movement of each solute into a cell is recorded and graphed. 

The results are shown in the following graph.
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It would be reasonable to conclude that

a. solute Q is lipid soluble.
b. solute Q saturates the protein channels.
c. the gradient of the graph for solute R will increase as the temperature decreases.
d. as solute R is metabolized within a cell, its rate of movement across the membrane decreases.

6. Which of the following statements is NOT true about digestive enzymes?

a. Digestive enzymes are carbohydrates that have a particular shape that fits their substrate.
b. Digestive enzymes have an optimum pH which maintains their shape.
c. Digestive enzymes speed up a chemical reaction.
d. Each digestive enzyme speeds up a specific reaction.

7. Which of the following correctly identifies the digestive enzyme with its substrate and products?

	
	Enzyme
	Location
	Substrate 
	Product

	a.
	Pepsin 
	Small intestine
	Polypeptides
	Peptides

	b.
	Amylase
	Stomach
	Starch
	Maltose

	c.
	Lipase
	Small intestine
	Lipids 
	Fatty acids & glycerol 

	d.
	Trypsin
	Mouth
	Peptides
	Amino acids



8. Which of the following is NOT a function of the liver?

a. Converts haemoglobin from red blood cells to bile pigments that are excreted along with bile salts in bile.
b. Detoxifies blood by breaking down and removing poisonous substances.
c. Produces urea from the breakdown of amino acids.
d. Produces enzymes for the digestion of lipids in the duodenum.

9. Which one of the following statements is FALSE regarding the alveoli of the lungs?

a. The alveoli give the lungs a large internal surface area for gas exchange.
b. Alveoli walls must be thick to prevent them from drying out during ventilation.
c. Alveoli are well supplied with blood vessels to enable efficient gas exchange.
d. Macrophages patrol the alveoli walls protecting the lungs from foreign material.

10. Air from the atmosphere enters the lungs during inhalation because

a. air pressure outside the body is less than inside the lungs.
b. air pressure outside the body is greater than inside the lungs.
c. the diaphragm relaxes and moves upwards.
d. the diaphragm relaxes and moves downwards.

11. Although the heart beats rhythmically, the blood pressure in the arteries does not drop to zero between heart beats and the blood is kept in continuous motion. Which of the following best helps to explain these observations?

a. The left and right ventricles contract alternately.
b. The lymph that is draining into the lymphatic vessels is released steadily into veins.
c. The blood expands and contracts with the pressure changes.
d. The walls of the arteries are elastic.

12. In a synovial joint, the purpose of the cancellous bone beneath the hyaline cartilage is to 

a. provide a smooth surface for articulation.
b. absorb shock and help protect the joint.
c. hold together the bones of the synovial joint.
d. secrete synovial fluid.

















Question 13 refers to the diagram below, which shows the sliding filament model of muscle contraction.

[image: ]

13. The diagram above predicts that during muscle shortening
a. Z lines move further apart, A bands shorten and I bands lengthen.
b. Z lines are drawn closer together, A bands remain the same and I bands lengthen.
c. Z lines move further apart, A bands lengthen and I bands shorten.
d. Z lines are drawn closer together, A bands remain the same and I bands shorten.

14. Which one of the following changes is most likely to occur when the blood pressure in the kidney is decreased?

a. A decrease in the rate of filtration of blood in the glomerulus. 
b. An increase in the reabsorption of protein in the tubules. 
c. A decrease in the rate of filtration of water into the blood capillaries. 
d. An increase in the reabsorption of urea in the tubules.












15. Refer to the following table, which lists the concentrations (in g/100 cm3) of various substances in the blood plasma, the glomerular filtrate, and the urine of a hospital patient.

	Substance
	Blood Plasma
	Glomerular Filtrate
	Urine

	water
	92
	99
	96

	urea
	0.03
	0.03
	2.00

	glucose
	0.01
	0.01
	0.00

	amino acids
	0.05
	0.05
	0.00

	proteins
	8.00
	2.00
	2.00

	chloride ions
	0.50
	0.49
	0.01



Which one of the following statements is not consistent with the information in the table above?
a. Glucose is filtered from the blood.
b. Proteins are not filtered from the blood.
c. Water is reabsorbed into the blood.
d. Proteins are not reabsorbed into the blood.

16. The following diagram shows a chromosome pair and the mitochondrial DNA
[image: ]      from a skin cell of a female and a male. 




[image: ][image: ]In relation to the chromosome pair shown and the mitochondrial DNA, the genetic makeup of an offspring from this couple could be
    

		   a.		        b.		c.		d.






17. 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 (μg). 

     Which one 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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			c.							d.

18. Erythromycin is an antibiotic that interferes with the process of protein synthesis    in bacterial cells. It is possible that erythromycin would affect the  

a. transcription of mRNA in the nucleus of the bacterial cell. 
b. attachment of amino acids to mRNA.
c. movement of ribosomes along mRNA.
d. attachment of ribosomes to the endoplasmic reticulum of the bacterial cell.

19. A decrease in oestrogen levels normally triggers

a. the release of luteinising hormone to promote ovulation.
b. an increase in human chorionic gonadotropin.
c. an increase in follicle stimulating hormone.
d. a thickening of the uterine lining.
20. A women’s doctor takes a blood sample from her and finds that she has high     progesterone, low LH and low FSH levels. What stage of the menstrual cycle is she in?

a. ovulatory
b. menstrual
c. proliferative
d. secretory

21. The oral contraceptive combined pill’s main effectiveness relies on

a. the uterine lining not developing.
b. the ovum not being transported to the uterus.
c. antibodies being formed to destroy the sperm.
d. the ovary not releasing an ovum.

22. Which of the following statements is FALSE?

a. The production and survival of sperm require lower than normal blood temperature. 
b. Sperm cells mature in the epididymis.
c. Sperm cells are different from all other male body cells because they contain the diploid chromosome number.
d. Sperm are produced at the rate of about 300 million per day.

23. After the sterilisation operation known as a vasectomy, the 

a. production of testosterone would be reduced.
b. production of sperm would cease.
c. seminiferous tubules would waste away.
d. semen would contain no sperm.

[image: File:Blastozyste.svg]24. Study the diagram of a blastocyst and identify the parts in the table below.
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	X
	Y
	Z

	a.
	Mesoderm
	Ectoderm
	Endoderm

	b.
	Inner cell mass
	Blastocyst cavity
	Trophoblast

	c.
	Inner cell mass
	Trophoblast
	Blastocyst cavity 

	d.
	Endoderm
	Trophoblast
	Blastocyst cavity 



25. The developing embryo has three primary germ layers. Bone and blood develop from the 

a. chorion
b. endoderm
c. mesoderm
d. ectoderm

26. Which of the following, when added to the diet of pregnant women, would   decrease the risk of spina bifida?

a. fluoride
b. folic acid
c. vitamin C
d. vitamin B

27. The chromosomes of cells from a foetus can be examined to detect any defects. Which of the following diagnostic techniques is normally performed within the first 15 weeks of pregnancy?

a. amniocentesis
b. ultrasound
c. chorionic villus sampling
d. fetoscopy 

28. During the second stage of labour the

a. umbilical cord is cut and the placenta and other membranes are delivered.
b. cervix dilates to approximately 10 cm through strong uterine contractions.
c. mother begins to breastfeed her newborn baby to promote bonding.
d. foetus moves down the birth canal and is expelled from the vagina.

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

	
	Ductus arteriosus
	Ductus venosus

	a.
	Provides a bypass of the foetal liver

	Provides a bypass of the foetal lungs

	b.
	Connects the right and left atria of the foetal heart
	Carries blood from the pulmonary artery to the umbilical artery

	c.
	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





The next question refers to the following diagram.

[image: Description: fs32-2.gif]



















30. The karyotype above indicates a

a. female with Turner’s syndrome.
b. male with Down syndrome.
c. female with Klinefelter syndrome.
d. male with Klinefelter syndrome.



END OF SECTION ONE
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Section Two: Short Answer 			50% (100 marks)
This section has eight (8) questions. Answer all questions. Write your answers in the spaces provided
Spare pages are included at the end of this booklet. They can be used for planning your responses and/or as additional space if required to continue an answer.
	●  Planning: If you use the spare page for planning, indicate this clearly at the top of the page. 
●  Continuing an answer: If you need to use the space to continue an answer, indicate in the  original answer space where the answer is continued, i.e. give the page number. Fill in the number of the question that you are continuing to answer at the top of the page. 
 Suggested working time: 90 minutes
 ___________________________________________________________________
Question 31. 								         (17 marks)      		
Students were asked to design an investigation that determined what factors affected enzyme activity. They decided that they would investigate the effect of substrate concentration on enzyme activity. They used the enzyme catalase, which is found in yeast. Catalase works to increase the rate of decomposition of hydrogen peroxide into water and oxygen.

The students added 6 cm3 of hydrogen peroxide to 3 cm3 of yeast. As soon as they added the hydrogen peroxide to the yeast, a gas syringe bung was added to the test tube and they timed how long it took to collect 20 cm3 of oxygen gas. They then repeated the procedure varying the concentration of the hydrogen peroxide each time.

They then repeated this experiment two more times.  

The following table shows the results they obtained from their trials.

	Hydrogen peroxide concentration (%)
	Time taken (seconds)
	Average Time (seconds)

	
	Trial 1
	Trial 2
	Trial 3
	

	4
	46.3
	45.3
	49.1
	46.9
                  (1/2)

	8
	17.4
	18.0
	18.9
	18.1
                  (1/2)

	10
	17.5
	16.3
	18.1
	17.3
                  (1/2)

	12
	13.5
	14.5
	12.2
	13.4
                  (1/2)

	16
	9.3
	11.1
	8.4
	9.6
                  (1/2)

	20
	9.0
	9.4
	8.9
	9.1
                  (1/2)



a) Complete the missing column of the table.					(3 marks)

b) Graph the results on the grid provided below.				(4 marks)
   (If you make a mistake there is another grid on page 35 at the back of the booklet.)




The Effect of Substrate Concentration On Enzyme Activity
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c) State the hypothesis the students were testing.				(2 marks)

As the substrate concentration increases / decreases (1) the time taken to collect 20cm3 of oxygen gas will decrease / increase (1)

d) What was their independent variable?						(1 mark)

substrate concentration

e) What was their dependent variable?						(1 mark)

time taken to collect 20 cm3 of oxygen gas  

f) Name two variables that were controlled. 					(2 marks)

volume of yeast (3cm3) / volume of hydrogen peroxide (6cm3) /

enzyme used (catalase) / volume of oxygen collected (20cm3) 
(any two, 1 mark each)

g) Describe two ways in which errors could have occurred affecting the reliability of the results.										(2 marks)

time delay between putting in the bung and pressing the stopwatch 

volume of enzyme and substrate not the same between trials 

possible temperature variation between trials 			(any two, I mark each)

h) Based on the results collected what conclusions can be drawn about the effect of substrate concentration on enzyme activity?					(2 marks) 

As the concentration of substrate increases the time taken to collect 20 cm3 of oxygen gas  decreased (1)

The more concentrated the substrate becomes the less difference there is in the time taken to collect 20 cm3 of oxygen gas (1)













Question 32  									(7 marks)

[image: ]The diagram below shows a human liver cell and a magnified section of its plasma membrane.













a) A pore in the nuclear membrane is shown by label R. Describe the importance of these pores in protein synthesis.							(1 mark)

allows exit of mRNA from nucleus to cytoplasm 

b) Identify molecules S and T:							(2 marks)

i) Molecule S 

protein (1)

ii) Molecule T 

phospholipids (1)

c) What evidence in the diagram suggests that this cell produces large quantities of ATP?                                                                                                              (1 mark)

large number of mitochondria present in cell 

d) Some liver cells take up glucose from the blood by the process of diffusion. Describe this process.								(1 mark)

glucose moves from a high concentration outside of the cell to a low concentration inside of the cell 

e) Suggest a reason for the presence of microvilli in liver cells as shown in the diagram.										(2 marks)

increases the surface area (1) for increased absorption / diffusion / uptake or exchange of materials (1) 


Question 33 									(8 marks)

The following family tree shows the incidence of a sex linked genetic condition. It is a non-fatal condition.
[image: ]

a) Is the condition inherited as a dominant or recessive trait? Give one reason for your answer.										(2 marks)
	
recessive (1)

I 1 and I 2 are unaffected parents that have an affected child II 3 (1)

b) Using the letters A and a, state the genotype of the following individuals.(3 marks)
	
I 2  XAY (1)

II 8 XaY (1) 

III 5 XAXa (1)

c) What is the probability of individuals II 3 and 4 having another son who has the condition? Show all working out.							(3 marks)

II 3	XaY		II 4	XAXa		(1 mark)


	XA		Xa

Xa	XA Xa		Xa Xa					25% / ¼ / 0.25	(1 mark)

					(1 mark)
Y	XAY		XaY


Question 34									(13 marks)

a) Complete the following information on sexually transmitted infections.	(7 marks)

	
Name
	
syphilis (1)

	
Caused by
	
Bacteria

	
Symptoms
	Appearance of chancre in primary stage.
Later stages include neurological and cardiac problems

	
Treatment
	
antibiotics (1)



	
Name
	
Genital herpes

	
Caused by
	virus (1)

	
Symptoms
	painful genital lesions (1)

	
Treatment
	Currently there is no cure.
Use of ointments, tablets or injections of the drug Acyclovir or similar to reduce pain and severity of herpes



	
Name
	
Gonorrhoea

	
Caused by
	
Bacteria

	
	Males: 
yellow discharge from penis / burning sensation during urination
(1)

	
	Females:
abnormal discharge from vagina and pelvic pain /
some females have no symptoms leading to pelvic  inflammatory disease (PID) if untreated                                      (1)

	
Treatment
	
antibiotics (1)


b) On the diagrams below, label the parts of the body using the appropriate letters shown, where the method of contraception is applied or targeted.		(6 marks)

A. vasectomy
B. condom 
C. diaphragm
D. tubal ligation
E. combined pill
F. morning after pill
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Question 35								  	 (10 marks)

a) Outline what the study of epigenetics examines.				(1 mark)
	
changes in gene expression / phenotype / epigenome caused by environmental mechanisms / not due to changes in DNA sequences / not encoded in the DNA 

b) Seventeen-year-old identical twins, Adam and Michael are both considered to be tall individuals: Adam is 192cm and Michael is 188cm.

i) Describe why Adam and Michael are considered good subjects for the study of epigenetics.										(2 marks)
	
they have the same genetic code / DNA / genome (1) 
they show a different phenotype / physical trait / characteristic (1) 

ii) Height is a trait controlled by polygenes. Describe the genotype for height of Adam and compare it with the genotype for height of Michael.			(2 marks)
	
polygenic / two or more pairs of alleles / genes in the DNA controlling height (1)
Adam and Michael have the exact same genotype for height (1) 

iii) Explain how the different heights of Adam and Michael can be attributed to epigenetics.										(2 marks)	
more of Michael’s genes for height are not expressed / switched off / more of Adam’s genes for height are expressed / switched on (1) 
at least one environmental factor (eg. diet, health) have differed between Adam and Michael during their development (1) 


















Part c) of the question refers to the diagram below, which represents histone modification of DNA.

[image: ]

c) Explain what is occurring in the process labelled Y in the diagram.	(3 marks)
	
DNA less coiled / more exposed (1) 
unmethylated cytosines / no DNA methylation / no methyl markers added (1) 
genes are expressed / switched on (1) 


Question 36								  	 (13 marks)

The diagram below shows the various stages of spermatogenesis in humans.

[image: ]


a) i) Name the cells shown at stages B, C and D.				(3 marks)

B primary spermatocyte (1)

C secondary spermatocyte (1)

D spermatids (1)

ii) State which type of division occurs between stages C and D		(1 mark)

 meiosis 
 

b) Describe the importance of fertilisation in sexual reproduction.		(2 marks)

creates diploid / 2n nucleus (1) 		Must have, any other one, I mark
increases genetic variation 
triggers fertilisation / cortical reaction / prevents 2nd sperm entering / 
activate development of egg / stimulate meiosis II to occur 

c) Complete the table below by stating four ways in which the process of oogenesis differs from the process of spermatogenesis shown in the diagram above.
(4 marks)
accept first four, 1 mark each


	Spermatogenesis

occurs in testis
onset at puberty
continuous
four gametes / sperm per germ cell
fully differentiated at end process
mature sperm produced / division completed
no polar bodies / equal division
large numbers produced
production ceases at 65+ / end of life
smaller
	Oogenesis

occurs in ovaries
onset before birth
monthly / cyclic
one gametes / egg per germ cell
not fully differentiated
secondary oocyte produced / division completed at fertilisation
polar bodies / unequal division
usually only one at a time per month
production ceases at menopause
larger

























d) The table below shows the results of a study to measure the reduction in primary oocyte numbers from birth to age 45 years in females.

	
Age (years)
	
Number of females studied
	Mean number of primary oocytes per female

	birth
	7
	733 000

	10
	5
	499 200

	17
	5
	393 300

	24
	7
	161 800

	31
	11
	80 200

	38
	8
	32 500

	45
	7
	10 900



i) Use the data in the table above to calculate the percentage decline in mean primary oocyte numbers from birth to 10 years. Show your working.		(2 marks)

733,000 – 499,200 / 733,000 x 100  (1)

31.89% / 31.9% / 32%  (1)

ii) With reference to the table suggest a reason for the decline in mean primary oocyte numbers from birth to age 45 years.					(1 mark)

no more produced after birth / breakdown / degeneration / atresia / many did not mature / die / monthly loss (unless pregnant)  
(any one, 1 mark)






















Question 37 								         (19 marks)		
a) Complete the entire base sequence on the diagram of DNA below.	(2 marks)
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b) DNA consists of a double strand of units called nucleotides. What does a “nucleotide” consist of?								(3 marks)

nitrogen base  (1)
phosphate  (1)
sugar  (1) 

c) Complete the following chart that compares the structure of DNA and RNA. 
(4 marks)

	 
	DNA
	RNA

	Sugar in nucleotide
	 deoxyribose (1/2)
                  
	 ribose (1/2)
                  

	Number of strands in molecule
	two (1/2)
                  
	 one (1/2)
                  

	Nitrogen bases
	1. adenine
2. cytosine
3. guanine
4. thymine            (1)
	1. adenine
2. cytosine
3. guanine
4. uracil                  (1)














In Australia, Alzheimer’s disease is the most common form of dementia. Alzheimer’s disease is associated with the development of a toxic protein in the brain known as amyloid beta protein. The amyloid beta protein builds up to form plaques in the brain. This causes symptoms such as memory loss.

The synthesis of amyloid beta-protein occurs in two stages.

d) Name the two stages of protein synthesis.					(1 mark)

transcription 
translation

e) Describe the main steps of the first stage of synthesis of amyloid beta protein.
											(3 marks)
DNA helicase (1/2) separates the double strands of DNA (1/2) 
RNA polymerase (1/2) copies DNA template strand (1/2) 
mRNA (1/2) produced by complementary base pairing (1/2) 
introns removed, exons remain (1) 

Consider the diagrams of the following six structures.

[image: ]










f) Choose three of the structures shown on the previous page that are involved in the second stage of protein synthesis. Explain the role of each in producing amyloid beta protein.										(6 marks)

	Letter representing structure chosen
	Role of structure in second stage of protein synthesis

	





K (1)

	





carries specific amino acid to the ribosome (1)

	


L (1)



M (1)

	


provides energy required for protein synthesis (1)



folded to create the protein (1)

	


R (1)



S (1)

	


site of protein synthesis (1) 



carries the code for the synthesis of protein (1)









Question 38									   (13 marks)

a) The diagram below shows the two types of bone structure. Complete the table, stating the name, location and function of each type of bone.			(6 marks)

	
	[bookmark: Page_1][image: ]
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Name
	
cancellous / spongy (1)
	
Compact (1)

	
Location
	heads / ends of long bones / epiphysis

irregular shaped bones

within flat bones
                                            (1)
	shafts / middle of long bones / diaphysis

immediately below cartilage

on surface / outer layer of most bones 
                                            (1)                                                                          

	
Function
	provide strength with lightness
 
spaces allow for lightness
 
lowers density
 
stores red bone marrow
 
shock absorption

elasticity
                                            (1)
	provide strength / solidness / support / rigidity / stiffness

provide a cavity for bone marrow






                                            (1)





b) A new drug for the treatment of osteoporosis is called Biphosphonate. It works by stimulating osteoblasts and inhibiting osteoclasts in bone.
Outline how osteoclasts and osteoblasts contribute to the change in bone structure. 
											(4 marks)
osteoclasts absorb bone / break down bone / decreases density (1)
osteoclasts cause calcium (and phosphate) release from bone (1) 

any two of the following 1 mark each

osteoblasts manafacture bone / build bone matrix / build up bone / deposit more bone on bone surface
osteoblasts incorporate calcium (and phosphate) in bone structure
ostoblasts cause bone thickening / increase density

c) Osteoarthritis is a disease that is becoming prevalent in many countries. Name one type of synovial joint, state one location of the joint in the body and describe the change in function experienced if it is affected by osteoarthritis.		(3 marks)
	Type of Synovial Joint
Any three, 1 mark each
	Location
	Change in Function
pain / cannot move / difficulty moving

	Pivot 
	atlas and axis / in the neck

arm / wrist / forearm / radius

	head from side to side / rotation of head

rotating / pronation /supination of ulna / radius / wrist

	Ball and Socket
	shoulder / trapezium / humerus & scapula

hip / femur & pelvis
	rotating / moving the arm in any direction

rotating / moving the leg in any direction

	Saddle Joint
	thumb / carpal & metacarpal



sternum & clavicle
	gripping / pinching with the thumb and fingers / any movement of the thumb

any movement of the shoulder

	Hinge 
	humerus & ulna / radius / elbow

femur & tibia / knee

fingers / phalanges / ankle
	flexing / extending forearm

flexing / extending knee

flexing / extending fingers / foot

	Gliding
	carpal bones / hands / wrist

tarsal bones / foot

facet joints of vertebrae / ribs to vertebrae
	any hand movements


walking / weight bearing

bending forward / backward / twisting of spine

	Condyloid
	metacarpal & phalanges carpal & radius / hand / wrist


metatarsals & tarsal / tarsal & phalanges / foot

temporomandibular / lower jaw to cranium

	bending fingers or wrist /side-to-side wrist action / flexion / extension of wrist
side-to-side foot movement


side-to-side jaw movements / chewing








Section Three: Extended Answer 		20% (40 marks)
This section contains three (3) questions. You must answer two (2) questions. Write your answers on the lined pages provided.
Spare pages are included at the end of this booklet. They can be used for planning your answers and/or as additional space if required to continue an answer.
		●  Planning: If you use the spare page for planning, indicate this clearly at the top of the page. 
		●  Continuing an answer: If you need to use the space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number. Fill in the number of the question that you are continuing to answer at the top of the page. Responses may include clearly labelled diagrams with explanatory notes; lists of points with linking sentences; clearly labelled tables and graphs; or annotated flow diagrams with introductory notes.  

Suggested working time: 50 minutes. 
___________________________________________________________________Question 39									         (20 marks)
a) Briefly outline the features of male and female reproductive systems which facilitate the transport of gametes to the point of fertilization.			(8 marks)

male      any four, 1 mark each

penis – erection – entry into female reproductive tract
             ejaculation – controlled deposit of sperm at entrance to uterus

sperm production rate – increases the chances of one sperm reaching the ovum 

semen – provide fluid in which the sperm swim / travel
               provides nutrients for sperm
               reduces acidity of female reproductive tract to be more suitable for sperm     survival

female	any four, 1 mark each 

fimbrae – move to cover the area of the ovary where ovulation is going to occur

fallopian tube (cilia and fluid flow) – provides a direct route from ovary to uterus
                                                         helps movement of ovum to uterus

mucus at cervix – helps movement of sperm by contributing fluids

mucus lining vagina – helps ease penetration by penis

co-ordination of menstrual and ovarian cycles – ovum released at time when endometrium is suitable for implantation
b) Describe the development of the early human embryo from the point of fertilisation up to the time of implantation.							(8 marks)

sperm fertilises ovum (1) forming zygote (1)
zygote undergoes cleavages (1) forming morula (1)
morula divides mitotically (1) to form blastocyst (1)

c) Not all fertilized ova produce a live baby. Outline TWO different types of causes of a fertilized ovum NOT producing a live baby.					 (4 marks)

genetic (1) 
does not have the correct complement of chromosome caused by non disjunction during meiosis (1) 
mutation causes severe / fatal flaw in foetal development so cannot survive independently of mother (1)

teratogenic (1) 
severe / fatal flaw in development	caused by substances that cross the placenta (1)
cause flaws in metabolism that cause death in utero (1)

physical (1)
accidents causing premature labour and birth of foetus that is not developed enough to survive ex-utero (1)
accidents causing death of foetus (1)

maternal health (1)
malnutrition – cannot support the foetus (1)						
fever or infections (1)
high blood pressure causing pre-enclampsia and foetal distress / premature birth / death (1)

birth complications (1) especially if there is no medical support
breach birth (1)
placenta previa (1)
umbilical cord around the neck (1)
protracted labour (1)
detached placenta (1)

morning after pill (1) prevents implantation (1)











[bookmark: _GoBack]Question 40									         (20 marks)

a) The circulatory and respiratory systems are vital for the maintenance of cellular function and, thus, homeostasis in the body. Describe how these two systems work interdependently to achieve this.							 (8 marks)

cells require glucose and oxygen for cellular respiration (1)
circulatory system / heart pumps blood to cells (1) from the lungs where the blood is oxygenated (1)
capillaries surround alveoli for gas exchange (1)
lungs provide oxygen through breathing (1)
cells produce wastes such as carbon dioxide (1) which is transported by blood (1) to lungs / alveoli for excretion (1)

b) Many people in our society have a poor diet that has a high fat content. This is often accompanied by a lack of physical exercise. Describe THREE consequences to the circulatory system of these poor lifestyle choices.			(6 marks)

any three, described as below for two marks each

atherosclerosis / blockage of arteries (1) 
inefficient flow of oxygen to body (1/2) tiredness / cells not functioning properly (1/2)

atherosclerosis / blockage of coronary arteries (1) 
inefficient flow of oxygen to heart (1/2) heart attack angina

atherosclerosis / blockage of arteries (1) 
strain on heart (1/2) increase blood pressure (1/2)

lack of exercise / excessive fat = obesity (1)
heart works harder = high blood pressure (1)

thrombosis (1) blocks blood vessels and prevents cells from functioning properly (1)

stroke (1) lack of oxygen to brain due to blockage / clotting / plaques
















c) The Australian Federal Government and Western Australian State Government Health Departments have developed many campaigns aimed at decreasing the negative health implications on the cardiovascular system of poor lifestyle choices.

Outline TWO lifestyle choices that would have positive cardiovascular health results and explain how these choices would result in a healthier person.		 (6 marks)

any two, fully explained as below for three marks each

healthy diet low in sugars and fats / more fruit and vegetables (1) 
decrease weight (1) = less strain on heart and blood vessels (1)

diet low in fats (1)
decrease risk of atherosclerosis (1) = decrease risk of angina / heart attack / stroke (1)

diet high in fibre (1)
less cholesterol / low density lipid fat deposits (1) = decrease risk of atherosclerosis (1)

more exercise (1) 
better cardiovascular health / less weight to carry (1) and lower blood pressure (1)

decrease or stop smoking (1)
decrease blood pressure (1) and better oxygen carrying capacity (1)

						























Question 41									         (20 marks)

a) Name the THREE different types of muscle tissue involved in peristalsis within the alimentary canal, the beating of the heart and the movement / locomotion of your body. Describe the differences between each of the muscle types.		(9 marks)

To receive full marks students must compare the features of each muscle type

	smooth muscle (1)
                                no striations
                                taper at ends                                            any two, 1 mark each
                                single nucleus
                                involuntary / unconscious control

	cardiac muscle (1)
                                striations
                                branching fibres                                        any two, 1 mark each
                                connect to other cells via intercalated disc      
                                single nucleus per cell
                                involuntary / unconscious control

	skeletal muscle (1)
                                striated
                                large / long and cylindrical cells               any two, 1 mark each
                                multinucleated (nuclei on periphery of cell)
                                voluntary / conscious control



b) Using your understanding of antagonistic muscles, explain how flexion of the arm is possible.										(6 marks)

The muscle that contracts is called the agonist (prime mover) (1)
As the agonist is contracting its paired muscle (the antagonist) relaxes (1)
When flexing the arm the bicep would be the agonist (1)
It is attached to the scapula at the non-moving end by a tendon of origin (1)
It is attached to the radius (moving end) by the tendon of insertion (1)
So when the bicep contracts it pulls the radius towards the humerus resulting in the flexion of the arm (1)
When flexing the arm, the triceps would be the antagonist (1)
Triceps must be relaxed when the bicep is contracting (1)













c) Explain the differences in the ways energy is made available to the muscles of a sprinter and a marathon runner. Include a description of the form in which energy is supplied to the muscle fibres.							(5 marks)

Energy is supplied to muscle in the form of adenosine triphosphate (ATP) (1)

In the marathon runner ATP is produced by:

aerobic respiration (1)

one glucose molecule undergoes glycolysis and is transported into the mitochondria 
OR
here it undergoes the Krebs cycle and electron transport system to produce 38 ATP (1)

In the sprinter ATP is produced by:

anaerobic respiration (1)

the pyruvic acid that is produced by glycolysis is transformed into lactic acid (1)











END OF PAPER
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Spare grid for Question 31b
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