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Time: 3 hours

Approved dictionaries and calculators may be used.

Instructions to Students

1.
You will have 10 minutes to read the paper.  In that time you may make notes on scribbling paper.  You must not write in your question booklet until instructed to do so.

2.
The paper consists of four sections:


Section A - Multiple Choice Questions (Questions 1-25)


Answer this section on the multiple-choice answer sheet provided.


Section B - Short Answer Questions (Questions 26-42)


This section will include questions about experimental design


Answer all questions in this section in the spaces provided in this booklet. 


Section C – Extended Response Questions (Questions 43 and 44)

Answer both questions in this section on the lined paper provided at the back of this booklet.  Attach extra sheets of paper if necessary.

3.
Answer ALL questions from Sections A, B and C.

4.
In Sections B and C there is no need to fill all of the space provided; clear well-expressed answers are required.  If you delete part or all of an answer you should clearly indicate your final answer and label it with the appropriate question number. You may write on the spare page (page 31) if you wish.

5.
The suggested allotment of time and allocation of marks are:
	

	
	
	Marks 
obtained

	Section A
	40 minutes
	50 marks
	

	Section B
	110 minutes
	120 marks
	

	Section C
	30 minutes
	30 marks
	

	Total
	3 hours
	200 marks
	


6.
At the end of the exam ensure that this booklet and your multiple choice answer sheet are clearly labelled with your name and your Teacher’s name and passed up as requested.

THE  Essentials  BIOLOGY TRIAL EXAM (2010) 
SUGGESTED ANSWERS

MULTIPLE – CHOICE ANSWER SHEET

Instructions to students

1.
Please ensure that you have filled in your name in the space provided above.

2.  Please make sure that you show your answer for each question by shading the space next to the appropriate letter as illustrated below.  


[image: image107.png]ADELAIDETUITlONCENTRE.

"\ expect the best

Essentials Publications

Weekly Tuition

Year 11 and 12 Holiday Review Seminars
Counselling in Motivation and Study Skills

Academic Excellence since 1980

1st Floor, 5 Leigh Street
Adelaide, 5000
Office Hours 12nocon - 5 p.m.

Monday - Friday

Tel » 08 8231 5742
Fax e 08 8231 5743

www.adelaidetuition.com.au






e.g. J  [image: image1.wmf]    K  [image: image2.wmf]    L  [image: image3.wmf]    M  [image: image4.wmf]
3.
No marks can be awarded for a question which has more than one answer.  If you change your mind, make sure that you make your final choice perfectly clear by erasing or crossing out your previous choice.  For this reason it is a good idea to use a pencil in this section.
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SECTION B: SHORT-ANSWER QUESTIONS (Questions 26 - 40)

(100 marks)

Answer ALL questions in this section in the spaces provided.  Answers may be in note form and marks allocated for each answer are shown in brackets.

26.
There are structural differences between DNA and mRNA.


(a) 
Describe two of these differences

(i) 
DNA is a larger molecule


DNA is a double stranded molecule 

 (ii) 
mRNA has ribose sugar, DNA has deoxyribose sugar


In  mRNA the base uracil replaces thymine
(4 marks)

(b ) 
Explain how the structure of a tRNA molecule enables it to function in the process of translation during protein synthesis. 

There are 2 binding sites

· Anticodon that binds to the codon of the mRNA

· Attachment site of amino acids

Both ensure that 1 specific amino acid is placed in the correct position on a polypeptide 

(4 marks)

27.  
Refer to the diagram below showing 2 cell divisions to answer the questions that follow.
[image: image109.bmp]

(a) 
Name the type of cell division occurring. 

Mitosis

(b) 
Name the process occurring from A

B.

DNA replication 

28.
Naturally occurring proteins such as insulin, human growth hormone and various vaccines can now be produced by genetically modified microorganisms. A problem that can occur is that the proteins manufactured by these microorganisms may have slightly altered shapes that may make them less effective.


Refer to the diagram below that summarises the major steps involved in the manufacture of a desired protein using a genetically modified microorganism.













(a) 
Explain why the same restriction enzyme is used on both the human gene and the bacterial plasmid prior to Step 1.

· Restriction enzymes cut DNA in specific places

· Using the same enzymes leaves the same ‘sticky ends’ so that complementary pairing of DNA bases can occur



(4 marks)


(b)
Name a process that can be used to transfer DNA into a cell.


One of: micropipette, electroporation, virus vector, bacterial plasmid      (2marks)


(c) 
Describe one ethical issue associated with this procedure.

A wide variety of answers, depending on (b), may include:

· Technology is expensive and done instead  of other treatments 

· Open to monopoly / exploitation

· Available only to wealthy patients


· May involve cruelty to animals

29. 
 A procedure that can be used to compare DNA is illustrated below:

(a) 
Explain why this procedure could be used to identify a suspect at the scene of the crime.

Each individual has their own unique sequence of DNA. This can be used to produce a unique ‘DNA fingerprint’ or ‘DNA profile’

If the suspect left some tissue at the scene of the crime, DNA can be extracted and used to produce such a fingerprint or profile



(4 marks)

(b) 
In Stage C the DNA of the gel has been hybridized with a radioactive probe. State the purpose of this step in the procedure

Radioactive mRNA binds in a complementary manner to DNA and can identify the position of the fragments (

(2 marks)



30.
Refer to the following diagram representing a model of a typical cell membrane.



(a) 
Explain how the chemical nature of the membrane (indicated by label A) actually restricts the flow of water into the cell.

The bilayer is composed of phospholipids. Lipid molecules do not dissolve readily in water (they are hydrophobic) and therefore this restricts the flow of water



( 4marks) 


(b) 
Explain why ATP might be needed by Structure B

Structure B is a pump protein that can move molecules by active transport. Active transport moves molecules against the concentration gradient which requires energy from the breakdown of ATP.

( 4marks) 

31. 
Refer to the diagram below of four carbohydrate molecules to answer the questions that follow. Molecules A, B, C and D are all made up of glucose units joined together 

 A: Glucose

Molecule B: Maltose

Molecule C: 



Molecule D: 


(a) 
State why molecules C and D are called polysaccharides.

They are both large molecules made up of smaller sugar (glucose) sub-units joined together.

 (2 marks)


(b) 
Molecule C helps provide support for plant cell walls. Name this chemical.


Cellulose 









(2 marks)


(c) 
Explain why molecule D would act as a suitable storage molecule for energy in cells.

Molecule D can be broken down to produce glucose molecules.

Glucose is the substrate for aerobic respiration which provides energy for cells.

 (4 marks)

32. 
Refer to the diagram below to answer the questions that follow 


(a) 
Explain why the nett movement of water molecules would be from left to right, i.e. from the distilled water into the cell.

This is an example of OSMOSIS or the diffusion of water.

Water moves from low solute to higher solute concentration (left to right in the diagram above) so as to equalize concentrations on either side of the membrane.


( 4marks)

(b) 
Explain why the impact of this movement is usually more significant for animal cells when compared to plant cells.

Plant cells have a cell wall which resists water pressure.

Animal cells only have a cell membrane which is likely to burst or lyse under high pressure


( 4marks)

33. 
Catalase is an enzyme found in most living tissue that releases oxygen from hydrogen peroxide. Four groups of students investigated the effect of increasing the temperature on the activity of catalase. The apparatus below shows the set-up that was used.



The results are shown in the table below

	
	Volume of oxygen (cm3) collected in 3 minutes

	Group
	Temperature °C

	
	5
	10
	20
	30
	40
	50

	1
	8
	16
	24
	32
	58
	27

	2
	7
	13
	26
	41
	62
	13

	3
	6
	12
	26
	20
	41
	28

	4
	4
	14
	22
	37
	49
	19

	Average
	6
	14
	25
	33
	53
	22


(a) 
Draw a graph of the average data to represent the effect of temperature on the rate of catalase activity.


(b) 
State a hypothesis that could be tested here

Temperature will affect the reaction rate of the enzyme catalase



(2 marks)
(c) 
Describe one random error that may have given rise to some inaccurate data in this experiment.

Possibilities include:

· Some gas escaping

· Fluctuation in temperature of water bath over the 3 minutes

· Different sizes of liver cubes



(2 marks)

(d) 
Describe the pattern of results observed from the data

As the temperature increases up to an optimum of about 40°C the rate of catalase activity increases. At temperatures greater than about 40°C the rate decreases.



 (4 marks)

(e) 
Use your knowledge of enzymes to explain the likely biological explanation of the observed results.

At low temperatures there is little kinetic activity and only a small number of enzyme-substrate collisions. At temperatures of 40-50°C the heat denatures the enzyme. 


 (4 marks)

34.
Refer to the diagram below of the cell cycle to answer the questions that follow



(a) 
State the difference in the amount of DNA per cell between points D  A when compared with C  D

The amount of DNA at D   A is double that of C   D.


(2 marks)


(b) 
Give an example to explain how a gene product could influence how a cell moves through the cell cycle.

Increasing concentrations of kinase enzymes enable binding with cyclin to form MPF.

High levels of MPF can bring about the onset of mitosis.

(other possibilities include action of chemicals at checkpoints)


(4 marks)

35. 
Refer to the diagram below of a nephron found in a mammalian kidney.



(a) 
Describe why the blood pressure at point C is less than the blood pressure at point B.

As blood flows from B  C filtration occurs and fluid is lost from the blood capillaries into the Bowman’s capsule.



(2 marks)


(b) 
Explain the main process happening at point A that helps to regulate the solute concentration in the blood.

This is the process of reabsorption from the tubule back into the blood capillaries. This occurs by diffusion and / or active transport to balance the solute concentration of the blood.



 (4 marks)
36.
Name an organ system of the human body and one organ that is part of this organ system.  


(a)
Organ system 
Respiration system (gas exchange)

Organ 

Lungs

(examples only, there are many others)












(2 marks)


(b)
Name 2 types of tissues that are found in this organ.

Connective, epithelial


 (2 marks)

37.
In the root cells of a rice plant in water logged soil, there is very little available oxygen. 


(a) 
Write the symbol equation of the reaction that will provide these cells with the energy they require to synthesise the ATP necessary for cellular activities.

C6H12O6

2C2H5OH + 2CO2


(the syllabus does include the symbol equations)


(2 marks )

38.
Refer to the following diagram  which shows some human body cells and associated vessels.
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(a)
Name the point (A or B) which has the lowest concentration of 






(i) 
 carbon dioxide  
A





(ii)
 glucose 

B






(2 marks)



(b)
Name vessel labelled X

lymph vessel (capillary)





State one function of this vessel 


To transport excess fluid from the tissues.


(other functions also)










      (4 marks) 

39.
The graph below shows the number of species found on an island after a series of volcanic eruptions destroyed all forms of life.


Refer to this graph to answer the questions that follow:



(a) 
Explain the most likely reason for the increase in the number of species after 1974

This is an example of the process of succession. The early organisms bring about changes to the ecosystem.

The changes (e.g. more soil, more moisture, different food) make the ecosystem suitable for a wider range of organisms




(4 marks)


b) 
Describe the likely reproductive strategies of those species from 1970-1974

This is an example  of early succession and these are opportunistic species.

They reproduce quickly, have a high reproductive effort, short life cyle and take little care of their young.




(4 marks)

40.
A laboratory thermometer when placed in pure boiling water at sea level, reads 92.50C instead of 1000C which is the correct temperature.


(a) 
Name the type of error that this would introduce to any data that would be obtained using this thermometer in an experiment.


This is an example of a systematic error


(2 marks)


(b) 
State how are these types of errors identified?

By repeating the experiment using different equipment (i.e. thermometer) 


(2 marks)

41.
Refer to the table below which compares several factors in two lakes over a period of time.

Lake 1 is a natural, unpolluted lake whereas Lake 2 has been polluted by the addition of fertilizer from a farm.

	Factor being compared
	Lake 1
	Lake 2

	Nitrate conc.  (mg/dm-3)
	0.05
	0.25

	Chlorophyll conc.  (µg dm-3)
	3.6
	9.4

	Light penetration  (metres)
	4.2
	1.8

	Oxygen used in lower levels  (mg/dm-3/day)
	3.8
	5.6



(Note: 1dm-3 is the same volume as 1 litre)

(a) 
Explain the likely reason for the high level of chlorophyll in Lake 2.

The high levels of nitrate and possibly other nutrients enables an increase in productivity of the producers using these nutrients.

An increase in the producers means an increase in chlorophyll in most of the plants. 




(4 marks)


b) 
Explain why more oxygen would have been used in the lower levels of lake 2 when compared to lake 1.

An increase in the number of producers will eventually lead to an increase in dead organic matter in the lower levels of the lake. 

Decomposers feed on this matter and increase in number thereby reducing the oxygen as they respire.  



(4 marks)

42.
Tetracycline is an antibiotic that kills bacteria. It is known that some bacteria have an abnormal protein in their membrane that prevents tetracycline entering the cell. 


(a) 
Name the process that would have given rise to the bacterium with the abnormal protein.

The process is called a mutation.


(2 marks)


(b) 
Explain the role of tetracycline in giving rise to changes in the gene pool of the population of bacteria over a period of time. 

Those bacteria with the abnormal protein will have a survival advantage when the population is exposed to tetracycline.

Over time there will be an increase in the frequency of the gene coding for the abnormal protein.


(4 marks)

SECTION D: EXTENDED-RESPONSE QUESTIONS (Questions 43 and 44)

(30 marks)

Answer both questions in this section in the spaces provided.  You should spend a total of about 30 minutes and include 5-10 minutes to carefully plan your answers. Credit will be given for answers which are well-expressed, well-organised and relevant to the question. 

43.
Evolution is an ongoing process in which the genetic make-up of a population is changing in response to environmental changes.


Explain:

· How the geographical separation of 2 populations may lead to speciation.

· A likely process that could be used to compare the evolutionary relationships between 2 different species.

Points that could be mentioned (2 marks each)

FIRST DOT POINT

· Geographical isolation occurs when a population is separated by a physical barrier e.g. river, glacier, desert, mountain

· Over time different habitats lead to different selective processes and possibly behavioural changes 

· Over time nature selects those best suited and they survive and reproduce, this is called Natural Selection. 

· Reproductive isolating mechanisms develop whether at pre-fertilisation or post-fertilisation e.g. breeding seasons, mating behaviour, zygotes do not develop etc.

· Eventually reproductive isolation means that individuals are unable to breed to produce fertile offspring

· When this happens 2 distinct species exist and the process is called speciation 

SECOND DOT POINT

· Comparing DNA  by electrophoresis or base sequencing

· Brief description of the process chosen (restriction enzymes etc, refer to text for details)

· The important principle is that the more DNA sequence they have in common the more recent is their common ancestor

· Some students may also discuss the comparison of amino acid sequences in proteins (e.g. cytochrome c) using the same principle above. (This relatively new area of science is called proteomics.) 

44. 
In humans the structural features of molecules and cells are closely related to their functions.

Discuss this statement by referring to ways in which the following have structures that suit their intended functions in living systems.

· Nucleic acids

· Protein molecules

· Cells and their internal make-up

Points that could be mentioned (2 marks each) (labelled diagrams acceptable)

NUCLEIC ACIDS

· DNA is a double helix which is stable though flexible and can unzip to enable copying (replication) to occur before the cell divides.

· DNA molecules consists of many thousands or millions of bases in sequence which carry the genetic code for the manufacture of mRNA molecules in the process of transcription.

· mRNA molecules are single stranded and are not as stable. After translation to form a polypeptides they are normally broken down and the components ‘recycled’.

· mRNA consists of hundreds or thousands of bases that are read in codons. Similarly tRNA contains bases that are read as anti-codons.

PROTEINS

· great variety, consisting of long unbranched chains of amino acids

· they have several levels of organisation and structure i.e. primary, secondary, tertiary and quaternary (briefly explain, possibly diagram)

· Proteins have several important roles in the cell e.g structural (e.g. chitin) and specific matching with other molecules due to their unique 3D shapes(e.g. membrane receptors, enzymes).

CELLS

· Different levels of organisation i.e. prokaryotic and eukaryotic which occur in primitive and more advanced organisms respectively 

· The structure and function of the cell membrane in regulating the entry and exit of molecules and materials to and from the cell.

· The internal and external structure and function of several organelles e.g. nucleus and reproduction, mitochondria and respiration, chloroplasts and photosynthesis

· The structure and functions of the cytoskeleton. 
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