[image: image11.jpg]



Name: _______________________________________________________
Circle Teacher’s Name:  Ms Panzich   Ms Johansen    Ms Williams
TIME ALLOWED FOR THIS PAPER

Reading time before commencing work:

Ten minutes

Working time for the paper:

Two and a half hours

MATERIALS REQUIRED/RECOMMENDED FOR THIS PAPER

To be provided by the supervisor:

· This Question/Answer Booklet

· Multiple Choice Answer Sheet

To be provided by the candidate:
· Standard items:
Pens, pencils, eraser or correction fluid, ruler, highlighter, ruler.

· Special items:
Calculators satisfying the conditions set by the Curriculum Council for 



this subject.

IMPORTANT NOTE TO CANDIDATES

· No other items may be taken into the examination room.  It is your responsibility to ensure that you do not have any unauthorised notes or other items of a non-personal nature in the examination room.  If you have any unauthorised material with you, hand it to the supervisor before reading any further.
Structure of this paper

	Section
	Suggested working time
	Number of questions available
	Number of questions to be attempted
	Marks

	SECTION ONE:
Multiple-choice
	30 minutes
	30
	All
	30

	SECTION TWO:
Short answers
	90 minutes
	8
	All
	80

	SECTION THREE:
Extended answers
	30 minutes
	3
	2
	30

	
	
	
	Total marks
	140


Instructions to candidates

1.
The rules for the conduct of Western Australian external examinations are detailed in the Year 12 Information Handbook 2015.  Sitting this examination implies that you agree to abide by these rules.
2.
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. If you make a mistake, place a cross through that square, do not erase or use correction fluid, and shade your new answer. Marks will not be deducted for incorrect answers. No marks will be given if more than one answer is completed for any question.

Sections Two and Three:
Write your answers in this Question/Answer Booklet.  

3.
You must be careful to confine your responses to the specific questions asked and to follow any instructions that are specific to a particular question.

4.
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 pages 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(s) that you are continuing to answer at the top of the page.

Section One:  Multiple-choice
      (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, do not erase or use correction fluid, and shade your new answer.  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 for this section is 30 minutes.
1. Which of the following tissue types are derived from the mesoderm?

a. Muscle, bone and blood.

b. Skin, nervous and blood vessels.

c. Epithelium of the alimentary canal, lining of the genitals.

d. Lens, cornea and muscles of the eye.

2. Of the following birth control methods, which also provides protection against STIs?

i. Condoms

ii. Spermicide

iii. Abstinence

iv. Intra Uterine Devices

a. i only

b. i, ii, and iii.

c. All of the above.

d. i and iii.

3. Which of the following differences between spermatogenesis and oogenesis is incorrect?
a. During spermatogenesis each parent cell produces 4 gametes, whilst during   oogenesis each parent cell only produces 1 gamete.

b. Spermatogenesis begins happening during puberty, whilst oogenesis begins before birth.

c. Spermatogenesis produces gametes with a haploid number of chromosomes, whilst oogenesis produces gametes with the diploid number of chromosomes.

d. Spermatogenesis produces millions of gametes per day, whilst oogenesis only produces several hundred gametes during a lifetime.
4.  Below is a list of teratogens with an effect on a foetus.  Which of these is effects in incorrect?

a. Thalidomide affects the growth of limbs.

b. Smoking causes low birth weight.

c. Rubella causes blindness.

d. Listeria infection causes neural tube defects.

5. A mother is a carrier for red-green colour blindness, whilst the father does not exhibit the trait.  If this couple has a son, what is the probability that he will be red-green colour blind?

a. 25%

b. 50%

c. 75%

d. 0%

6. The type of pathogen that causes syphilis is a
a. protozoan.

b. fungus.

c. virus.

d. bacteria.

7.  A couple who were having difficulty trying to conceive went to their GP in order to determine why they were having difficulty doing so.  The doctor determined that the husband had a low sperm count.  The couple expressed interest in conceiving through assisted reproductive technologies.  They wanted their child to have both parents’ DNA and preferred the mother to be the one to carry the child.  Which of the following options would be the best choice for the couple?

a. Intra cytoplasmic sperm injection.

b. Artificial insemination by donor.

c. Surrogacy.

d. Adoption.

8. Which of the following is not a reason to use IVF?
a. A blockage in the fallopian tubes.

b. Erectile dysfunction.

c. Dysfunctional uterus.

d. Hostile cervical mucus.

9.  Which of the following sexually transmitted diseases might be treated using antiviral drugs?

a. Genital Herpes.

b. Chlamydia.

c. Syphilis.

d. Pubic lice.

10.   Where in the female reproductive system does fertilisation usually occur?
a. Ovaries.
b. Fallopian tubes.
c. Uterus.
d. Vagina.
11. The fluid produced by the prostate gland is:
a. a clear mucus, that acts as a lubricant.
b. a thin, milky and alkaline fluid that acts to neutralise
c. a thick fluid rich in sugars, that provides nourishment
d. none of the above.
12. A couple were curly haired and heterozygous for this trait.  The alternative allele for this trait is straight hair.  What is the probability that they will produce a child with straight hair? 
a. 0%

b. 25%

c. 50%

d. 100%

13. Huntington’s disease is a lethal dominant trait.  Under normal circumstances, lethal dominant traits are quickly removed from the gene pool due to natural selection.  Huntington’s disease still exists because:

a. in heterozygotes it is not lethal and provides a survival advantage.

b. it has a high mutation rate.

c. symptoms do not appear until after individuals have turned 40 and parents have already passed the trait onto their offspring.

d. there are now medical treatments that allow individuals with Huntington’s disease to survive.

14. Luteinising hormone causes which of the following changes?

a. Ovulation in women and testosterone production in men.

b. Follicle development in women and testosterone production in men.

c. Follicle development in women and spermatogenesis in men.

d. Ovulation in women and spermatogenesis in men.

15. Failure of the ductus arteriosus to close at birth could cause serious problems to the newborn baby because

a. Blood will flow from the right atrium to the left atrium.

b. Insufficient blood will flow through the pulmonary circulation.

c. The baby will bleed profusely from the umbilical arteries.

d. Oxygenated and deoxygenated blood will mix in the left and right ventricles.

Use the diagram below to answer Questions 16 and 17
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(Source: http://myselfishgenes.blogspot.com.au/2012/12/is-a-day-5-embryo-


 transfer-better-than.html)
16. What is the name given to this group of cells that occurs shortly after fertilisation?

a. Blastocyst

b. Trophoblast

c. Morula

d. Zygote

17.  Approximately how many days after conception would these cells form?

a. 1-2 days

b. 3-4 days

c. 5-7 days

d. 14 days

18. One of the symptoms of gonorrhoea is:

a. blisters on genital organs.

b. a yellow discharge from the urethra.

c. flu like symptoms.

d. itching in the pubic area.

19. Treatment for gonorrhoea usually consists of:

a. antiviral medication.

b. vaccination to prevent it from occurring.

c. antibiotic medication.

d. there are currently no successful treatments available.

20. Prophase, metaphase, anaphase and telophase occur during
a. G1 phase

b. S phase

c. G2 phase

d. M phase

21. Non-disjunction occurred during oogenesis in a particular woman, producing an ovum with 24 chromosomes. This ovum was fertilised by a sperm with a normal number of chromosomes. Which disorder could result from this?

a. Phenylketonuria

b. Down syndrome

c. Sickle cell anaemia

d. Achondroplasia 

Use the diagram below to answer Question 22.
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(Source: http://biology.stackexchange.com/questions/1479/pedigree-probability-of-autosomal-recessive-trait)
22. Albinism is an inherited condition resulting in white skin, white hair and pink eyes. It is an autosomal recessive condition caused by having two copies of the ‘a’ allele. The normal allele is ‘A’. In the pedigree above individuals with albinism are shaded black. Which of these statements is definitely true about the family shown in this pedigree? 

a. The children of IV.4 and IV.5 cannot have albinism.

b. Individuals IV.4 and IV.5 are second cousins.

c. The genotype of individual IV.5 is AA.

d. Both I.1 and I.2 are heterozygous.

23. A homozygous recessive genotype means:
a. an individual has 2 recessive alleles
b. an individual only expresses their dominant allele
c. an individual has both a recessive and a dominant allele
d. an individual has 2 dominant alleles
Question 24 refers to the diagram below which shows the process of implantation.
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(Source: http://thebrain.mcgill.ca/flash/a/a_09/a_09_cr/a_09_cr_dev/a_09_cr_dev.html)

24. The structure labelled A will eventually develop into the
a. amnion
b. embryo
c. placenta
d. inner cell mass
25. The ability to roll the tongue is an autosomal dominant trait. A woman who cannot roll her tongue and a man who is heterozygous for tongue rolling have a child together. What is the chance that they will have a child who cannot roll their tongue?

a. 25% 

b. 50% 

c. 75%

d. 0

26. Which type of stem cell has the most potential to differentiate into the greatest diversity of cell types?
a. pluripotent
b. omnipotent
c. multipotent
d. totipotent

Use the following diagram to answer Questions 27, 28 and 29
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(Source: http://www.daviddarling.info/encyclopedia/R/reproductive_system.html)
27. Structure 8 is the:

a. Prostate Gland
b. Cowper’s Gland
c. Seminal Vesicles
d. Vas deferens

28. The role of Structure 6 is to:
a. carry semen and urine
b. carry urine only
c. carry semen only
d. stores sperm
29. Spermatozoa, which are created in Structure 2, are well suited to their function. Which of the following statements is not true for sperm?
a. contains mitochondria that provide energy for movement
b. Due to little cytoplasm, rely on semen for nourishment
c. Contain enzymes which are required during fertilisation
d. Due to no nucleus, have short life span
Use the following information to answer Question 30
[image: image6.png]Blood of suspect Blood on suspect’s shoes.





30. The diagram above shows DNA profiles produced as evidence in a case in which a man is suspected of committing murder. It can be concluded from the information provided in the diagram that the suspect was at the scene of the crime because the

a. Suspect’s DNA does not match that of the victim

b. Blood of the suspect’s shows matches that of the victim
c. Suspect’s DNA and the blood on his shoes matches that of the victim
d. Blood on the suspect’s shows does not match his own DNA
Section Two:  Short answer 






     (80 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 pages 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(s) that you are continuing to answer at the top of the page.

Suggested working time for this section is 90 minutes.
Question 31









       (10 marks)

A study carried out in year 1990 showed a difference in birth weights of between infants of smoking and non-smoking mothers. 
The study included over 1800 infants from single live births. All the births were considered full term births. Mothers were put into three (3) categories: young (18-20 years), middle aged (21-30 years) and older aged (31-40 years).  

The young age group showed that babies born to smoking mothers were on average 181 grams lighter that those babies born by non-smoking mothers, babies in the middle aged group were 162 grams lighter for smoking mothers whilst for the older aged group the difference in birth weight was 154 grams lighter.

a) For this study identify the:






        (2 marks)

i) independent variable: ______________________________________

ii) dependent variable: _______________________________________

b) There are many variables that may affect the birth weight of a new born baby.  State three (3) ways this study has attempted to account for this.

         (3 marks)
c) Suggest one other variable that researchers may have been able to control or account for in this study.









(1 mark)
d) Low birth weight is one recognised side effect on the new born when mothers smoke during pregnancy.  List two other side effects it can have on the foetus.
          (2 marks)
e) Doctors now use ultrasound techniques to monitor foetal development.  Describe how ultrasound is able to provide doctors with information about the foetus.
       (2 marks)
Question 32









       (13 marks)
The following is a diagram of the female reproductive system.



(Source: http://www.proprofs.com/quiz-school/story.php?title=reproductive-system-)
a) Name structures 2 and 7.






          (2 marks)
2:














7:














b) Structure 1 is involved in the production of two (2) hormones that regulate the menstrual cycle.  









          (2 marks)
i. Name these hormones.
ii. In which part/s of the female reproduction cycles do each of these hormones peak? In your answer outline the reason for these peaks.
        

          (4 marks)
c) If the ovum is fertilised an embryo begins to develop.  The hormones in part b) are then continually produced.  
i. Explain how the embryo allows for this two (2) hormone production to continue.       
(3 marks)  
ii. Explain how the production site of these hormones changes as the pregnancy develops.








          (2 marks)
Question 33









        (7 marks)

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



I






II





III



(a)
Is the condition inherited as a dominant or recessive trait? Give specific evidence for your answer.


          




          (2 marks)

________________________________________________________________

________________________________________________________________

(b)
Using the letters A and a, state the genotypes of the following individuals.













          (2 marks)



II 8: _______________


III 5: _______________



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






         (3 marks)

Question 34









       (13 marks)

a) DNA (deoxyribonucleic acid) is made from smaller units called nucleotides. What are the three components of a nucleotide?              



          (3 marks)                                                     

 
________________________________________________________________

________________________________________________________________

b) Most of a cell’s DNA is found in the nucleus. Name another organelle that contains DNA.                                                                                                  

(1 mark)        
________________________________________________________________
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(Source: http://cronodon.com/BioTech/Ribosomes.html)
c) Explain why the molecule shown in the diagram above cannot be DNA.         (1 mark)
________________________________________________________________________
________________________________________________________________________
d)    Describe the role of mRNA in protein synthesis.               

          (2 marks)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
e) If the sequence of nitrogenous bases on the template strand of a DNA molecule is ATG, what is the sequence on the corresponding section of 
i. The coding strand of the DNA?                                                      

 (1 mark)

________________________________________________________________

ii. The mRNA codon?                                                                       
            (1 mark)

________________________________________________________________

iii. The tRNA anticodon?                                                                      

 (1 mark)

________________________________________________________________

f) Differentiate between the terms: Gene, Deoxyribonucleic Acid (DNA) and Chromosome

          (3 marks)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Question 35                                                                                                           (7 marks)

a)    What is epigenetics?








(1 mark)
________________________________________________________________________
________________________________________________________________________       

b) Acetylation, also called Histone Modification, is one process that can affect gene expression. Describe what Acetylation is and how its affects gene expression.
         (2 marks)
________________________________________________________________________
________________________________________________________________________

________________________________________________________________________
________________________________________________________________________

c) Name and describe two processes that can occur during meiosis which contribute to the variation in offspring.                  




                                (4 marks)                                                                                                            
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Question 40
   (9 marks)
A woman measured her body temperature every morning when she first woke for about a month. Her results are displayed in the graph below.
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a) On what date did she ovulate?                                                                       (1 mark)

________________________________________________________________

b) What other method could be used to confirm the date of ovulation, other than by directly detecting the release of an ovum?                                                     (1 mark)

________________________________________________________________

________________________________________________________________

c) When this woman had sexual intercourse on the 19th May with her male partner a condom was used. By referring to evidence from the graph, explain why it was not necessary for a condom to be used to prevent pregnancy on that date.       
 (2 marks)

________________________________________________________________

________________________________________________________________

________________________________________________________________

d) Given that the condom used on 19th May was not used to prevent pregnancy, suggest why a condom was used.                                                                  (1 mark)

________________________________________________________________

________________________________________________________________

e) Explain why sexual intercourse on the 24th May could result in pregnancy, even though this is not the day of ovulation.                                                           (1 mark)

________________________________________________________________

________________________________________________________________

________________________________________________________________

f) Another method that is beginning to be used more by women these days is the Implanon. Outline the:






          (3 marks)

i. Type of contraception: _______________________________________

ii. How it works: _____________________________________________________

____________________________________________________________________________________________________________________________________

iii. One of its advantages: _____________________________________________  

__________________________________________________________________

 Question 41
                                                                                                        (10 marks)

a) Describe one major event for each of the phases of mitosis.                           (3 marks) 

	Phase
	Events

	Prophase
	

	Metaphase
	

	Anaphase
	


b) Cancer is defined as the uncontrollable division of cells. Complete the table below and use the best term that describes each statement related to cancer.

          (5 marks)
	Statement
	Term

	An mass resulting from the uncontrollable division of cells
	

	A substance capable of causing cancer
	

	A term given to tumours that are cancerous and invade nearby tissues or spread to other parts of the body
	

	The development of a secondary growth/tumour at a distance from a primary site of cancer
	

	The term given to a mass of cells that lacks the ability to invade neighbouring tissue. It is also characterised as non-cancerous
	


c) List the technologies available for screening the following cancers. 
          (2 marks)

i. Cervical Cancer: ______________________________

ii. Prostate Cancer: _________________________________

Question 42
                                                                                                        (11 marks)
a) Identify the following structures from the diagram below.
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(Source: http://professional.dimsbd.com/gynecology-and-obstetrics/approach-to-the-pregnant-woman-and-prenatal-care/conception-and-prenatal-development/)
(3 marks)

Structure D: __________________________
Structure E: __________________________
Structure F: __________________________
b) Outline the role/s of structure E.





          (2 marks)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

c) Describe two major changes that occur in the body of the mother during pregnancy                         and explain why they occur.






          (4 marks)
d) Outline the roles of two structures found in the foetal circulation which are not normally present in the baby after birth.




       (2 marks)

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Section Three:  Extended answer
 




       (30 Marks)
This section contains three (3) possible questions.  You must answer two (2) questions.  You must answer all parts of the question. Write your answers in the space 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 pages for planning, indicate this clearly at the top of the page.

· Continuing an answer:  If you need to use more space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number.  Write the number of the question(s) that you are continuing to answer at the top of the additional space page.

Responses could include clearly labelled diagrams with explanatory notes; lists of points with linking sentences; clearly labelled tables and graphs; and annotated flow diagrams with introductory notes.

Suggested working time for this section is 30 minutes.

________________________________________________________________________
Question 43:
a) Many cancers are associated with lifestyle factors and exposure to carcinogens. 

i. Outline three examples of carcinogens   



          (3 marks)

ii. List six ways young adults can reduce their risk of cancer later on in life.  For each, name a specific type of cancer that can be prevented by doing this.
(6 marks)

b) A mother’s lifestyle choices during pregnancy can also have detrimental effects on the health of her unborn child. Describe how alcohol use and a mother’s diet/food choices affect the developing foetus.






     

     (6 marks)
Question 44:

a) Stem cells may be classified as being multipotent, pluripotent or totipotent. 
i. Define the term stem cell, and contrast each of the above types of stem cells in terms of the different types of cells they may become and where each type may be obtained from.

         (7 marks)

ii. Outline two possible medical uses of stem cells.                                           (2 marks)
b) Using an appropriately annotated diagram explain how Deoxyribonucleic acid (DNA) is capable of replicating itself







          (6 marks)

Question 45:

a) List the secondary sex characteristics for both males and females, and outline the hormone/s responsible for these changes. 




          (6 marks)

b) Duchenne muscular dystrophy is a rare, devastating inherited disease resulting in deterioration of striated muscle throughout childhood and death in early adulthood. The disease, which usually only affects boys, is inherited in a sex-linked (X-linked) recessive fashion, in the same way as red-green colour blindness. There are two alleles for this disease; H is the normal allele and h is the disease allele. 

i. Explain, by drawing appropriate Punnett squares, why boys can inherit the disease from a carrier mother but cannot inherit it from their father.   
(6 marks)

ii. Explain why girls are not usually affected by this disease.                 
 (3 marks)
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