MARKING KEY

Sample exam 

Stage 2

Biological Sciences

Biological Sciences

Stage 2

Sample Exam

Section 1: Multiple-choice

	Question
	Answer

	1
	C

	2
	A

	3
	D

	4
	C

	5
	A

	6
	D

	7
	D

	8
	B

	9
	C

	10
	D

	11
	C

	12
	A

	13
	D

	14
	B

	15
	D

	16
	A

	17
	B

	18
	A

	19
	C

	20
	B


Section 2: Short Answers

Q1

a. Graph

Note that it is acceptable to either rule lines between points or to draw freehand curves through

the points. It is acceptable not to start the Y-axis at 0 to spread the graph evenly over the grid, or

to start at 0 but show clear break marks if the axis is broken. Marks are deducted for:

- variables plotted on wrong axes

- line graph not used

- scales wrong (meaning unequal intervals within a scale unless break marks are used)

- axes unlabelled

- mistakes in plotting points

- no title naming variables and their relationship

- graph does not use more than 50% of the space available on the grid on the X axis only

OR Y axis extends beyond 150

- 1 mark off/line, maximum 5 marks off

b. photosynthesis increases with temperature (1) to a maximum (1), then photosynthesis decreases as temperature increases. (1)

c. Plant A   64-65 bubbles per minute (1)

  Plant B   128-131 bubbles per minutes (1)


no units stated -1 mark

d. 

i. Plant A is less tolerant to higher temperatures than Plant B (1)

In Plant A photosynthesis starts to decline (1) at a lower temperature than Plant B (1)

ii. Plant A has optimal temperature of about 30oC. (1)

Plant B has the optimal temperature of about 35oC. (1)

e. Plant B (1) - is tolerant of higher temperatures (1) that may occur in shallower waters in summer (1)

f.

i. palisade layer - this exposed to more direct sunlight than other cells (1) epidermal cells usually don’t contain chloroplasts (1) structure of leaf would indicate that sunlight strikes upper epidermis surface only (1) palisade cells are more densely packed to intercept more sun light than other parts of the leaf (1)

ii. to trap sunlight energy for use in photosynthesis. (1)

iii. B cells transport water and nutrients (1) from the roots to the leaves (1); C cells transport products of photosynthesis (1) to other areas of the plant (1) such as roots and fruit (1) for storage (1) or because they don’t produce their own food (1)

iv. cuticle (1); thicker cuticles reduce water loss from the surface of the leaf (1); reduced water loss means reduced water intake (1) plant can survive in areas with less water (1)

v. morning - cool, low water loss by evaporation from the leaf (1) stomata open (1); middle day - hot, high water loss by evaporation from leaf (1) stomata closed (1), late afternoon/evening same as morning (1) 

Q2

a. decomposers/micro-organisms/bacteria and fungi (1)

b. nitrogen (1)

c. photosynthesis (1)  respiration (1)

d. carbon dioxide (1)

e. diffusion (1) and osmosis (1)

f. glucose/carbohydrate/organic material (1)

g. water/hydro (1)

h. oxygen (1)

Q3

a.  Density = number/area (1)

     D = 768/4 (1)

     D = 192 snails per square metre (1)  - -1 is no units used

b. to reduce bias (1) in selection of areas to measure density (1)

c. total area of the mud bank (1) Need to know the whole area inhabited by snails (1) then multiply by average density (1) to get total population

d. No. Fish move (1) would not stay in the quadrat area to be counted (1); fish occupy a volume of water not an area of flat ground (1) Quadrats only suitable for flat ground (1)

Q4

a. Phylum Chordata (1) Class Aves (1)

b. Feathers, beaks, lay hard shelled eggs - any two for (2)

c. 1 and 2 ((1)

d. have more physical features in common (1) these rely on genetic similarities (1) more than behavioural similarities (1) than can be learned (1)

e. breeding behaviour (1) egg colour (1) clutch size (1) - any 2

Q5

a. sunlight/sun/solar energy (1)

b. Foxes are higher in the food chain than herbivores (1); energy is lost at each energy conversion in the chain (1); herbivores have all the energy in the producers available (1) foxes only have the energy available in the herbivores (1) which is about 10% (1) of the energy available to herbivores

c. Parrots eat more of the available seeds (1) leaving less for the beetles (1) as they are competitors for the same food source (1) Parrots are more successful at using the food source than the beetles (1) so the beetles do not have enough energy for all to survive (1)

d. 

i. poisoned eggs killed the foxes (1) The same foxes were raiding the six mounds (1) so other mounds did not show signs of fox visits (1) or foxes learned that the mounds were not good food sources (1) and ceased visiting them (1)

ii. new foxes moved into the area (1) and found some of the same mounds (1) and some others (1) the new foxes had different territories to old ones (1)

Q6

a. producing many eggs would increase the chances of survival (1) of some of the offspring (1) produce too many for predators to eat them all (1) or so that some could find snails (1)

b. keep sheep away from water holes (1); clear away vegetation from the edge of the water hole (1); kill the snails (1) kill the cercaria in the water (1) treat the sheep with medicine to kill liver fluke (1)

c. intermediate host (1)

d. suckers (1) - attach to the host (1) so it doesn’t get washed out of the liver with the bile (1)

e. miracidia bore into the snails (1) cercaria climb up vegetation (1) 

f. oxygen diffuses from the surrounding tissue into the fluke (1) and CO2 diffuses out (1) Blood supply to the surrounding tissues brings O2 and removes CO2.(1) 

The body of the fluke has a SA:Vol ratio large enough to supply its needs for gas exchange.(1)

Q7

a. 50%/0.5/half (1)

b. Parents  Ff  x  Ff (1)

	
	F
	f

	F
	FF
	Ff

	f
	Ff
	ff


(1)

 0.25 FF  0.5 Ff  0.25 ff (1)

ff - frizzy furred  (1)  0.25 probability (1)

c. I 1  x II 4 (1)

I 1 is a known heterozygous (1)

II 4 is a known homozygous recessive (1)

Ff  x ff (1)

	
	F
	f

	f
	Ff
	ff

	f
	Ff
	ff


(1)

0.5 of offspring will be ff Frizzy furred (1)

d. test cross frizzy furred ff (1) with II 2

if any frizzy furred offspring are produced, then II 2 is heterozygous (1)

	
	F
	f

	f
	Ff
	ff

	f
	Ff
	ff


(1)

if no frizzy furred offspring produced could (1) be homozygous dominant (1), but there may not be enough offspring (1) to statistically support this (1)

Q8

a. egg (1) larva (1) pupa (1)

b. meiosis (1) fertilization(1)

c. take advantage of different food sources (1); avoid some predators (1); cope with different environmental changes (1)

d. 

	Feature
	Asexual

Reproduction
	Sexual

Reproduction

	number of parents involved
	one
	two

	type of cell division involved
	mitosis
	meiosis

	example of an organism using each method
	named plant - cuttings
	humans; named plant producing seeds


e. A stigma/style/pistil (1) - receives pollen during pollination (1)

B - stamen/anther (1) - produces/contains pollen (1)

f. insect puts head into C to get nectar (1) pollen from B is deposited onto insect’s back (1) insect visits next flower (1) pollen transferred to stigma of second flower (1) from insect (1)

g. eggs - large and immobile (1), contain large amounts of cytoplasm (1)

sperm - small and mobile (1) specialised structure for movement (1) carry n/little cytoplasm (1)

h. 

	
	No parental care of eggs

eg. fish
	Extended parental care of eggs

eg. birds

	Advantages
	· parents can escape predators (1)

· parents don’t spend energy on protecting young (1)

· can produce many eggs at one time (1)


	· increased chance of individual survival (1)

· protected from predators and environmental changes (1)

	Disadvantages
	· not protected from predators (1)

· 
	· amount of parent energy required (1)

· stay in one place and prone to predation (1)


Section 2: Short Answers

Q1

A i 

· carbohydrates (1) - C(H2O) (1); sub units of simple sugars/monosaccharides (1)

· immediate energy source for cell function eg glucose  (1)

· energy storage eg starch in plants; glycogen in animals (1)

· structural components of plants eg cellulose  (1)

· proteins (1) C, H, O, N and sometime S and P (1)

· structural components of cells (1)

· enzymes (1)

· hormones (1)

· carrier molecules eg active transport across membranes (1)

· antibodies (1)

· lipids (1) C, H, O but fewer O than in carbohydrates  (1)

· energy storage long term (1)

· components of cell membranes (1)

· hormones (1)

· vitamins (1) - small organic or inorganic molecules (1)

· control of cellular processes (1)

· structural components eg retinal pigments (1)

· co-enzymes (1)

· minerals P, Ca, K, Fe, Mg I,  (1) inorganic materials (1)

· structural components eg bone (1)

· maintain body fluid concentration (1)

· parts of enzymes and vitamins (1)

· incorporated into organic compounds eg haemoglobin (1)

Maximum: 6 marks

ii. Carnivores - hunt and kill prey (1); scavenge dead animals (1)

· have teeth or ways of tearing flesh (1)

Omnivores - eats plant and animal material (1); 

· have teeth or ways of using flesh and plant material (1)

Parasites - live of the body fluids of living organisms (1)

· have to be able to pierce or get into organisms to source food (1)

· suckers eg aphids on plants (1)

· part of life cycle in blood of animals eg liver fluke (1)

Maximum: 4 marks - must have something for each to get 4 marks

Q1

B

Forms 

· light (1) - used in photosynthesis (1)

· heat (1) - lost from each energy transfer in the food chain (1) and as a result of metabolism (1)

· chemical (1) stored energy in organisms (1); transferred in food to next trophic level (1)

· movement/kinetic (1) used by animals and plants at cellular (1) and whole organisms level (1)

· only about 10% of the energy (1) at one trophic level is transferred to the next trophic level (1)

· energy transfer pathway: light ( chemical (1) ( heat and chemical (1) ( heat and chemical ( heat (1)

Q1

C

i. co-dominant (1) X-linked (1)

Females - XYXB  (1) tortoise shell, (1);  XYXY  (1) yellow (1); XBXB  (1)  black

Males - XBY (1) - black (1); XYY (1) - yellow (1)

Males only have one X chromosome (1) coat colour carried on X chromosome (1)

Females have 2 X chromosomes (1) so can have 3 different combinations of Y and B alleles (1)

Maximum: 6 marks

ii. Parents:  Tortoise shell - XYXB (1)   x   Black male - XBY (1)

	
	XY
	XB

	XB
	XYXB
	XBXB

	Y
	XYY
	XBY



XYXB  tortoise shell female (1)

(2) 
XBXB  black female (1)


XYY  yellow male (1)





XBY  black male (1)

Maximum: 5 marks

Q1

D

i. Stages in the cell cycle

[image: image1.emf]The period between the formation of a new cell and when it divides to produce two progeny cells is called the cell cycle (1) In eukaryotes, actively growing and dividing somatic (body) cells move through a series of phases in the cycle (1). For most of the time cells are in interphase, (1) the stage during which various molecules are synthesized (1), growth occurs (1) and DNA is replicated (1). Interphase alternates with cell division (1). Cell division occurs in two stages (1): division of the nucleus containing the chromosomes (mitosis) (1) and division of the cytoplasm (cytokinesis) (1). Interphase is divided into three stages: pre-DNA synthesis (G1) (1), DNA synthesis (S) (1) and post-DNA synthesis (G2) (1). The letter ‘G’ is shorthand for ‘gap’. Mitosis (M) occurs after G2 (1); cytokinesis occurs near the end of M (1). Once cell division is complete, cells enter G1 of interphase (1) and the cell cycle is repeated (1). While all of the cells produced in the mitotic cell cycle are genetically identical, during G1 and G2 they grow, change shape and take on specialist functions (1).

From: Evans, B. et al (2005) Heinemann biology 2 4th ed Harcourt education Melbourne  page 270

Diagram (3)

Maximum: 7 marks

ii. Mitosis

· chromosome number remains constant  (1)

· cells with similar functions are produced (1)

· occurs wherever new cells are required - growth and repair (1)

· has full genome for differentiation due to location (1)

· offspring are identical to parents - asexual reproduction (1) to take advantage of constant environmental conditions (1)

Maximum: 4 marks

Q2

A

Sexual reproduction in land animals

· Internal fertilization and desiccation-resistant eggs are key adaptation to land

· internal fertilization - sperm needs to swim to the ovum (1) in a liquid medium (1)

· embryos need desiccation protection on land (1)

· Held internally as in mammals (1)

· Held internally and then in eggs laid externally (1), as in insects, birds (1)

· Held internally and then in eggs held internally, (1) as in some reptiles (1)  (ovoviparous) 

· Internal fertilization is required for embryos held internally (1)

· hermaphroditism (1) - one individual has both male and female reproductive organs (1) solves problems of finding the appropriate opposite sex (1) eg snails (1)

Q2

B

Before

· predator removes mostly weak/slow (1) 

· could be old or young (1)

· kills enough to survive (1) without reducing the prey population to unsustainable levels (1)

· prey population fairly constant (1)

· stable prey population does not wipe out producers (1)

· graph to show these

· three lines - producers, prey, predator (3) fluctuations at in correct times -1 mark

· small fluctuations (1)

After predator species removed

· increase in number of prey (1) - relate to births and deaths (1)

· decrease in amount of producer (1)

· impact of reduced food source on prey (1)

· impact of reduced prey species on food source (1)

· graph to show these changes

· two lines (1)

· large, exponential increase in prey (1)

· simultaneous decrease in food supply (1)

· sharp decrease in prey when food supplies are very low (1)

· increase in food supply after this (1)

· gradual increase in prey numbers (1) - could be cyclic

· graphs need annotations

Q2

C

i. Fish die out of water

· gas exchange occurs via the gills in fish (1)

· gills have fine filaments (1) held up by the buoyancy of water (1)

· when out of water the filaments stick together (1)

· this reduces the SA:Vol of the gills (1)

· gases are not exchanged at the same rate as when in water (1)

· not enough oxygen to supply metabolism (1) so it shuts down (1)

· not enough carbon dioxide removed (1) so internal environment is poisoned (1)

Maximum 6 marks

ii. Marine fish in freshwater

· most likely not survive (1)

· concentration of fish body fluids higher than freshwater (1)

· water would tend to move into the body cells (1) especially those of the gills (1) due to their thin membranous nature (1)

· the cells would swell (1) and burst (1)

· damage or death to cells (1)

· cells can’t function properly (1) eg gills can’t exchange gases (1) and the fish dies (1)

· concentration of body fluids is outside the tolerance limit (1) and would upset the metabolism (1) in essential areas eg brain (1) which would cause death

· cell membranes would be damaged due to the swelling (1) allowing materials into or out of the cells that would cause the shut down of cells/tissues (1)

· marine fish have physiological adaptations to salt water that remove salts (1) and this would exacerbate the problem of being in freshwater (1)

Maximum: 6 marks

Q2

D 

Carbon Cycle - role of Photosynthesis:

Photosynthesis is a complex series of reactions carried out by producers (1) which utilize the energy from the sun (1). 

This chemical reaction utilizes carbon dioxide molecules from the air and water molecules (1) and the energy from the sun to produce a simple sugar such as glucose and oxygen molecules as a by product (1). 

The energy content of the products is greater than the energy content of the reactants. (1). 

The simple sugars are then used to supply energy for the rest of the reactions in the cell. (1). 

All of the "matter/stuff" of a plant ultimately is produced as a result of energy transfer in the photosynthesis reaction. (1).

Carbon Cycle - role of respiration:

Respiration occurs when any organic material is reacted in the presence of oxygen (1) to give off the products of carbon dioxide and water and ENERGY. (1). Oxygen comes from the atmosphere. (1).  

Respiration occurs in animals after the ingestion of organic plant or animal foods. (1).

Photosynthesis supplies the energy to drive the cycling of matter. (1)

Respiration makes the energy into a useable form for use in the cells. (1)
Organic compounds store the energy required.  (1)

DRAFT SAMPLE EXAMINATION 

MARKING KEY


Section One: Multiple Choice [40 marks]
	Question
	Answer
	Question
	Answer

	1
	C
	11
	C

	2
	A
	12
	A

	3
	D
	13
	D

	4
	C
	14
	B

	5
	A
	15
	D

	6
	D
	16
	A

	7
	D
	17
	B

	8
	B
	18
	A

	9
	C
	19
	C

	10
	D
	20
	B


Section Two: Short Answers [120 marks]
QUESTION 1. (18 marks)

	Question 1
	Answers
	Marks

	(a)
	Graph

Note that it is acceptable to either rule lines between points or to draw freehand curves through

the points. It is acceptable not to start the Y-axis at 0 to spread the graph evenly over the grid, or

to start at 0 but show clear break marks if the axis is broken. Marks are deducted for:

- variables plotted on wrong axes

- line graph not used

- scales wrong (meaning unequal intervals within a scale unless break marks are used)

- axes unlabelled

- mistakes in plotting points

- no title naming variables and their relationship

- graph does not use more than 50% of the space available on the grid on the X axis only

OR Y axis extends beyond 150


	-1 mark off / line, maximum 5 marks off



	
	Total 
	5


	Question 1
	Answers
	Marks

	(b) 
	· photosynthesis increases with temperature 

·  to a maximum 

·  then photosynthesis decreases as temperature increases. 
	1

1

1



	
	Total
	3


	Question 1
	Answers
	Marks

	(c)
	Plant A   64-65 bubbles per minute 

· Plant B   128-131 bubbles per minutes 



	1

1

no units stated -1 mark

	
	Total
	2


	Question 1
	Answers
	Marks

	(d) (i)
	· Plant A is less tolerant to higher temperatures than Plant B 

· In Plant A photosynthesis starts to decline at a lower temperature than Plant B
	1

1

1

	(d) (ii)
	· Plant A has optimal temperature of about 30oC.

· Plant B has the optimal temperature of about 35oC. 


	1

1

	
	Total
	5


	Question 1
	Answers
	Marks

	(e)
	· Plant B 

· Is tolerant of higher temperatures 

       that may occur in shallower waters in summer 


	1

1

1

	
	Total
	3


QUESTION 2. (23 marks)
	Question2
	Answers
	Marks

	(a) (i)
	· Decomposers / micro-organisms / bacteria and fungi 
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(a) (ii)
	· nitrogen
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(a) (iii) 
	· photosynthesis 

·  respiration
	1

1

	
	Total
	2


	Question 2
	Answers
	Marks

	(a) (iv) 
	· carbon dioxide
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(a) (v) 
	· diffusion 

· osmosis
	1

1

	
	Total
	2




	Question 2
	Answers
	Marks

	(a) (vi)
	· glucose / carbohydrate / organic material
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(a) (vii)
	· water / hydro
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(a) (viii) 
	· oxygen
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(b) (i)
	· sunlight / sun / solar energy
	1

	
	Total
	1


	Question 2
	Answers
	Marks

	(b) (ii)
	· Foxes are higher in the food chain than herbivores and energy is lost at each energy conversion in the chain 

·  herbivores have all the energy in the producers available 

·  foxes only have the energy available in the herbivores which is about 10% of the energy available to herbivores
	1

1

1

	
	Total
	3


	Question 2
	Answers
	Marks

	(b) (iii)
	· Parrots eat more of the available seeds  leaving less for the beetles

·  Parrots and beetles are competitors for the same food source 

· Parrots are more successful at using the food source than the beetles  so the beetles do not have enough energy for all to survive 
	1

1

1

	
	Total
	3


	Question 2
	Answers
	Marks

	(b) (iv) 1
	· poisoned eggs killed the foxes 

· the same foxes were raiding the six mounds so other mounds did not show signs of fox visits 

· or foxes learned that the mounds were not good food sources  and ceased visiting them
	1

1

1

	
	Total
	3

	(b) (iv) 2
	· new foxes moved into the area and found some of the same mounds 

· some others

· the new foxes had different territories to old ones (1)
	1

1

1

	
	Total
	3


QUESTION 3. (9 marks)
	Question 3
	Answers
	Marks

	(a)
	· Density = number/area = 768/4 
· D = 192 snails per square metre 
	1

1

-1 if no units used

	
	Total
	2


	Question 3
	Answers
	Marks

	(b)
	· to reduce bias 

·  random in selection of areas to measure density 
	1

1

	
	Total
	2


	Question 3
	Answers
	Marks

	(c)
	· total area of the mud bank 

· Need to know the whole area inhabited by snails 

                 then multiply by average density  to get total population
	1

1

1

	
	Total
	3


	Question 3
	Answers
	Marks

	(d)
	· No as fish would not stay in the quadrat area long enough to be counted 

· Quadrats only suitable for flat ground and fish occupy a volume of water not an area of flat ground 
	1

1

	
	Total
	2


QUESTION 4. (10 marks)
	Question 4
	Answers
	Marks

	(a)
	· Phylum Chordata 

· Class Aves
	1

1

	
	Total
	2


	Question 4
	Answers
	Marks

	(b)
	· Feathers, beaks, lay hard shelled eggs 
	any two for 2

	
	Total
	2


	Question 4
	Answers
	Marks

	(c)
	· 1 and 2
	1

	
	Total
	1


	Question 4
	Answers
	Marks

	(d)
	· distance between angle of beak and eye and length of beak 

· have more physical features in common 

· these rely on structural similarities more than behavioural similarities 
	1

1

1

	
	Total
	3


	Question 4
	Answers
	Marks

	(e)
	· breeding behaviour 

· egg colour 

· clutch size  
	any two for 2

	
	Total
	2


QUESTION 5. (9 marks)
	Question 5
	Answers
	Marks

	(a) 
	· producing many eggs would increase the chances of survival of some of the offspring  
· produce too many for predators to eat them all or so that some could find snails 

	1

1

	
	Total
	2


	Question 5
	Answers
	Marks

	(b) 
	· keep sheep away from water holes 

· clear away vegetation from the edge of the water hole 

· kill the snails 

· kill the cercaria in the water 

· treat the sheep with medicine to kill liver fluke 
	any two for 2

	
	Total
	2


	Question 5 
	Answers
	Marks

	(c) 
	· intermediate host
	1

	
	Total
	1


	Question 5 
	Answers
	Marks

	(d)
	· suckers 

· to attach to the host so it doesn’t get washed out of the liver with the bile 
	1

1

	
	Total
	2


	Question 5 
	Answers
	Marks

	(e) 
	· miracidia bore into the snails 

· cercaria climb up vegetation 
	1

1

	
	Total
	2


QUESTION 6. (10 marks)
	Question 6
	Answers
	Marks

	(a)
	· . 50% / 0.5 / half
	1

	
	Total
	1


	Question 6
	Answers
	Marks

	(b)
	· .Parents  Ff  x  Ff 

F

f

F

FF

Ff

f

Ff

ff

 0.25 FF  0.5 Ff  0.25 ff 

· ff - frizzy furred    0.25 probability 
	1

1

1

	
	Total
	3


	Question 6
	Answers
	Marks

	(c)
	· I 1 is heterozygous Ff x II 4 is homozygous recessive ff
F

f

f

Ff

ff

f

Ff

ff

· 0.5 of offspring will be ff Frizzy furred 

	1

1

1

	
	Total
	3


	Question 6
	Answers
	Marks

	(d)
	· test cross frizzy furred ff with II 2

· if any frizzy furred offspring are produced, then II 2 is heterozygous 
F

f

f

Ff

ff

f

Ff

ff

· if no frizzy furred offspring produced could  be homozygous dominant  but there may not be enough offspring to statistically support this 

	1

1

1

	
	Total
	3


QUESTION 7. (15 marks)

	Question 7
	Answers
	Marks

	(a)
	· palisade layer

· large cells at right angles to upper epidermis allowing  resulting a large area exposed to sunlight; densely packed
	1

1



	
	Total
	2


	Question 7
	Answers
	Marks

	(b)
	· to trap sunlight energy for use in photosynthesis
	1

	
	Total
	1


	Question 7
	Answers
	Marks

	(c)
	· B cells transport water and minerals from the roots to the leaves
· Thickened cell walls for support, empty cells

· C cells transport glucose to all areas of the plant
· Cells overlap; sieve plates
	1

1

1

1

	
	Total
	4


	Question 7
	Answers
	Marks

	(d)
	· Cuticle

· Waxy, transparent layer 

· Vary in texture and form depending on habitat

· eg. Hot, dry - thick, hairy to reduce water loss;  water- thinner 
	1

1

1

1

	
	Total
	4


	Question 7
	Answers
	Marks

	(e)
	· morning, late afternoon / evening - cool, low water loss by evaporation from the leaf

· guard cells turgid and stomata open 

·  middle day - hot, high water loss by evaporation from leaf 

· guard cells  flaccid and stomata close
	1

1

1

1

	
	Total
	4


QUESTION 8. (26 marks)

	Question 8
	Answers
	Marks

	(a)
	· egg 

· larva 

· pupa 
	1

1

1

	
	Total
	3


	Question 8
	Answers
	Marks

	(b)
	· meiosis 

· fertilization
	1

1

	
	Total
	2




	Question 8
	Answers
	Marks

	(c)
	· take advantage of different food sources 

· avoid some predators 

· cope with different environmental changes 
	Any one well explained

	
	Total
	2


	Question 8
	Answers
	Marks

	(d)
	Asexual

Reproduction
	Sexual

Reproduction
	2

2

2

	
	one
	two
	

	
	mitosis
	meiosis
	

	
	named plant – cuttings, spores
	humans; named plant producing seeds
	

	
	Total
	6


	Question 8
	Answers
	Marks

	(e)
	· A - stigma 

· receives pollen during pollination 

· B - anther 

· produces / contains pollen 
	1

1

1

1

	
	Total
	4


	Question 8
	Answers
	Marks

	(f)
	· insect enters flower or bird uses beak to get nectar 

· pollen from B is deposited onto insect’s body / bird’s beak 

· insect / bird visits next flower  pollen transferred to stigma of second flower 
	1

1

1

	
	Total
	3


	Question 8
	Answers
	Marks

	(g)
	· eggs - large and immobile 

· contain large amounts of cytoplasm 
	1

1

	
	Total
	2


	Question 8
	Answers
	Marks

	(h)
	· parents can escape predators 
· parents don’t spend energy on protecting young 
· can produce many eggs at one time
	· increased chance of individual survival 
· protected from predators and environmental changes 
	2

	
	· not protected from predators 
	· amount of parent energy required 
· stay in one place and prone to predation 
	2

	
	Total
	4


Section Three: Extended Response [40 marks]
Question 1

	Question 1
	Answers
	Marks

	A
	i 

· carbohydrates  
· immediate energy source for cell function eg glucose  
· energy storage eg starch in plants; glycogen in animals 
· structural components of plants eg cellulose  
· proteins 
· structural components of cells 
· enzymes 
· hormones 
· carrier molecules eg active transport across membranes 
· antibodies 
· lipids 
· energy storage long term 
· components of cell membranes 
· hormones 
· vitamins 
· control of cellular processes 
· structural components eg retinal pigments 
· co-enzymes 
· minerals 
· structural components eg bone 
· maintain body fluid concentration 
· parts of enzymes and vitamins 
· incorporated into organic compounds eg haemoglobin 
ii. Carnivores - hunt and kill prey eg. lion / scavenge dead animals eg.

               hyena
· have teeth or ways of tearing flesh 
Omnivores - eats plant and animal material  eg. humans
· have teeth or ways of using flesh and plant material 
Parasites - live of the body fluids of living organisms 
· have to be able to pierce or get into organisms to source food 
· suckers eg aphids on plants 
· part of life cycle in blood of animals eg liver fluke 

	1

1

1

1

1

2

1

2



	
	Total
	10


	Question 1
	Answers
	Marks

	B
	Forms 

· light  - used in photosynthesis 
· heat  - lost from each energy transfer in the food chain 

        and as a result of metabolism 

· chemical  stored energy in organisms 

        and transferred in food to next trophic level 
· movement/kinetic used by animals and plants at cellular 

        and whole organisms level 
· only about 10% of the energy  at one trophic level is transferred to the next trophic level 
· energy transfer pathway: light ( chemical  ( heat and chemical  ( heat and chemical ( heat 

	1

1

1

1

1

1

1

2

	
	Total
	10


	Question 1
	Answers
	Marks

	C
	i.

· co-dominant;  X-linked 
· Females - XYXB   tortoise shell;  XYXY   yellow ; XBXB    black

· Males - XBY  - black ; XYY  - yellow 
· Males only have one X chromosome  coat colour carried on X chromosome 
· Females have 2 X chromosomes so can have 3 different combinations of Y and B alleles 
ii. 
· Parents:  Tortoise shell - XYXB    x   Black male - XBY 

XY
XB
XB
XYXB
XBXB
Y

XYY

XBY

    XYXB  tortoise shell female 
 
XBXB  black female 

XYY  yellow male 

XBY  black male 
	2

1

1

1

1

1

1

2



	
	Total
	10


	Question 1
	Answers
	Marks

	D
	i. Stages in the cell cycle

The period between the formation of a new cell and when it divides to produce two progeny cells is called the cell cycle.
 For most of the time cells are in interphase, the stage during which various molecules are synthesized , growth occurs and DNA is replicated.

Interphase alternates with cell division . 
Cell division occurs in two stages: division of the nucleus containing the chromosomes (mitosis)  and division of the cytoplasm (cytokinesis) . Interphase is divided into three stages: pre-DNA synthesis (G1) , DNA synthesis (S)  and post-DNA synthesis (G2) .
The letter ‘G’ is shorthand for ‘gap’. Mitosis (M) occurs after G2 ; cytokinesis occurs near the end of M . 
Once cell division is complete, cells enter G1 of interphase  and the cell cycle is repeated. 
While all of the cells produced in the mitotic cell cycle are genetically identical, during G1 and G2 they grow, change shape and take on specialist functions.

From: Evans, B. et al (2005) Heinemann biology 2 4th ed Harcourt education Melbourne  page 270

ii. Mitosis

· chromosome number remains constant  
· cells with similar functions are produced 
· occurs wherever new cells are required - growth and repair 
· has full genome for differentiation due to location 
· offspring are identical to parents - asexual reproduction  to take advantage of constant environmental conditions 

	1

1

1

1

1

1

1

1

Maximum 6 marks

Any 4 points well described.

Maximum 4 

     marks


	
	Total
	10


Question 2

	Question 2
	Answers
	Marks

	A
	Sexual reproduction in land animals

· Internal fertilization and desiccation-resistant eggs are key adaptation to land

· internal fertilization - sperm needs to swim to the ovum  in a liquid medium, mucus secreted
· embryos need desiccation protection on land 
· Held internally as in mammals; live birth
· Held internally and then in eggs laid externally, as in insects, birds, shells resist water loss 
· Held internally and then in eggs held internally,  as in some reptiles  (ovoviparous) 

· Internal fertilization is required for embryos held internally 
	2

2

Any 3 well explained with examples

Maximum 6 marks



	
	Total
	10


	Question 2
	Answers
	Marks

	B
	Before predator
· predator removes mostly weak / slow prey; could be old or young 
· kills enough to survive without reducing the prey population to unsustainable levels 
· prey population fairly constant 
· stable prey population does not wipe out producers 

· small fluctuations - may graph to show these

· three lines - producers, prey, predator; small  fluctuations at  correct times 
After predator species removed

· increase in number of prey - relate to births and deaths 
· decrease in amount of producer 
· impact of reduced food source on prey 
· impact of reduced prey species on food source 
· may explain or graph to show these changes

· two lines
· large, exponential increase in prey 
· simultaneous decrease in food supply 
· sharp decrease in prey when food supplies are very low 
· increase in food supply after this 
· gradual increase in prey numbers  - could be cyclic
	1

1

1

1

1

1

1

1

1

1

	
	Total
	10


	Question 2
	Answers
	Marks

	C
	i. Fish die out of water

· gas exchange occurs via the gills in fish which have fine filaments  held up by the buoyancy of water 
· when out of water the filaments stick together 
· this reduces the SA:Vol of the gills 
· gases are not exchanged at the same rate as when in water so not enough oxygen to supply metabolism so it shuts down
· not enough carbon dioxide removed so internal environment is poisoned
ii. Marine fish in freshwater

· most likely not survive as the concentration of fish body fluids higher than freshwater so water would tend to move into the body cells especially those of the gills due to their thin membranous nature 
· the cells would swell and burst causing damage or death to cells 
· cells can’t function properly eg gills can’t exchange gases and the fish dies 
· concentration of body fluids is outside the tolerance limit  and would upset the metabolism  in essential areas eg brain  which would cause death

· cell membranes would be damaged due to the swelling allowing materials into or out of the cells that would cause the shut down of cells / tissues 
· marine fish have physiological adaptations to salt water that remove salts and this would exacerbate the problem of being in freshwater 

	1

1

1

1

1

1

1

1

1

1

1

Maximum 5 marks



	
	Total
	10


	Question 2
	Answers
	Marks

	D
	Carbon Cycle - role of photosynthesis:

Photosynthesis is a complex series of reactions carried out by producers which utilize the energy from the sun.
This chemical reaction utilizes carbon dioxide molecules from the air and water molecules and the energy from the sun to produce a simple sugar such as glucose and oxygen molecules as a by product. 

The energy content of the products is greater than the energy content of the reactants. 

The simple sugars are then used to supply energy for the rest of the reactions in the cell. 

All of the "matter / stuff" of a plant ultimately is produced as a result of energy transfer in the photosynthesis reaction.
Carbon Cycle - role of respiration:

Respiration occurs when any organic material is reacted in the presence of oxygen to give off the products of carbon dioxide and water and ENERGY. Oxygen comes from the atmosphere.  

Respiration occurs in animals after the ingestion of organic plant or animal foods. 
Photosynthesis supplies the energy to drive the cycling of matter. 
Respiration makes the energy into a useable form for use in the cells. 
Organic compounds store the energy required.  

	1

1

1

1

1

1

1
1

1

1

	
	Total
	10
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