Suggested Mark Scheme
Paper 1

	1-5
	DDACA
	6-10
	CCCCA
	11-15
	ACCBA
	16-20
	ACABD

	21-25
	BDCCD
	26-30
	DAACA
	31-35
	CAADC
	36-40
	BADBA


Paper 2

	SECTION A

	Qn
	Suggested Answers
	Remarks
	Markers’ Report

	1(a)(i)
	- Bacterial cell has no nucleus, sperm cell has nucleus.
- Bacterial cell has a cell wall, sperm cell has no cell wall.
- Bacterial cell has a gelatin-like capsule, sperm cell is not encapsulated.

- Bacteria cell is diploid; sperm cell is haploid.
	1
1
1
(must make comparison to get the mark)
	

	1(a)(ii)
	- High abundance
- Presence of flagellum suggests movement and therefore high energy requirement by the bacterial cell
	½ 
½ 
(Both to get 1 mark)
	

	1(b)
	- Water has a higher water potential than the cytoplasm of the bacterial cell.
- Water molecules enter the bacterial cell via osmosis and cause it to become turgid.
- Presence of cell wall prevents the bacterial cell from bursting due to influx of water.
	
1
1
	

	2(a)
	- Asexual reproduction is a very fast process compared to sexual reproduction OR
- The high rate of bacterial multiplication increases the frequency of possible mutations that may allow the bacteria to develop antibiotics-resistance.

- Asexual reproduction only requires one parent.
	1
1

1
	

	2(b)(i)
	- radiation (eg. UV, alpha, beta and gamma radiation)
- chemical mutagens (eg. Mustard gas, formaldehyde, ferrous and manganous salts and lysergic acid diethylamide LSD)
	1
1 (any 2)
	

	2(b)(ii)
	- Maintain high concentration of antibiotics in the system of the patient to kill off all bacteria
- preventing them from surviving the incomplete doses and thereby passing on antibiotic-resistant genes to downstream generations.
	1
1
	Many fail to discuss the passing of on beneficial genes

	2(c)
	- Restriction enzymes are used to cut out the genes from the kanamycin-resistant donor bacteria
- Restriction enzymes are also used to cut the DNA of the host bacteria to create complementary “sticky-ends”
- DNA ligase is then used to attach the gene from the donor bacteria to the cut DNA of the recipient bacteria
	1
1
1
	Question was well done


	2(d)
	- Heat-treated bacteria have their enzymes denatured at high temperatures
- Shape of active site changes and the enzymes can no longer catalyse essential processes
Accept: Cell membrane is destroyed; bacteria become unable to reproduce.
	1
1
	Poorly attempted. Students cannot draw link to denaturation of enzymes.

	3(a)
	- The kangaroo rat has a long loop of Henle that allows it to reabsorb more water in the kidneys resulting in a small volume of urine
- Thus it produces a small volume of very concentrated urine, allowing it to remove metabolic waste products in a very concentrated solution
	1

1
	Most students forget to include to explain concentration in their answers.



	3(b)
	- ADH will cause more water to be absorbed further by the nephrons
- So the volume of urine produced will be reduced and the concentration of urea is increased.
	1
1


	

	3(c)
	- Arterioles dilate and shunt vessels constrict to allow more blood to flow through blood capillaries in skin
- More latent heat can be lost through skin surface by radiation, convection and conduction
- Sweat glands become active to increase production of sweat. Sweat evaporates from skin surface removing latent heat by vaporisation.
	1
1
1
	Question was well done.


	4(a)
	[image: image5.emf]10th minute 20th minute



	1m for aligned chromatids at 10th min

1m for separated chromatids at 20th min
	Many students had difficulty with this question.

	4(b)(i)
	Nucleus
	1
	Poorly done. Many wrote cytoplasm or ribosome.

	4(b)(ii)
	GCT-TGT-GTG-GAA-GGC-CCT-GGA-GAG-GGC-GAT-TCA
	1 (Allow up to 2 mistakes)
	Poorly done. Many students have included uracil in their genes which is wrong.

	4(b)(iii)
	Pro-Leu-Pro-Leu-Ser
	1
	

	4(b)(iv)
	- Some amino acids are coded for by more than one sequence of codons, so a change in one base still results in the same amino acid being translated
- Eg. CUU codes for Leu and a mutation in the third base to CUC, CUA or CUG still results in the same amino acid translated
	1

1
	Poorly attempted.


	5(a)(i)
	- As the concentration of oxygen in the atmosphere increases from less than 5% to 20%, the percentage of oxyhaemoglobin in the pulmonary vein of the non-smoker increases from 8% to 92%.
- However, for the smoker, as the concentration of oxygen in the atmosphere increases from less than 5% to 20%, the percentage of oxyhaemoglobin in the pulmonary vein increases from 3% to 75% only.
	1

1
	Many student fail to quote specific values.


	5(a)(ii)
	- Carbon monoxide present in tobacco binds preferentially and irreversibly to haemoglobin to form carboxyhaemoglobin.
- This results in less haemoglobin being available to react with increasing concentrations of oxygen to form oxyhaemglobin in the smoker compared to the non-smoker.
	1

1
	Misconception: Haemoglobin absorbs oxygen.


	5(b)(i)
	- While training at high altitudes, long-distance athletes form more red blood cells/increase the amount of haemoglobin in their blood
- so they can carry oxygen more efficiently/transport more oxygen/run for longer periods when they compete at lower altitudes.
	1

1
	

	5(b)(ii)
	- Numerous alveoli provide a large surface area for gaseous exchange
- One-cell thick wall of blood capillary and alveolar wall allows for rapid diffusion of gases
- Thin film of moisture on alveoli allows gases to dissolve before diffusion to other cells
- Dense network of blood capillaries maintains a steep concentration gradient for rapid diffusion of gases between the blood and alveolar air
	1
1
1
1

(any 2- feature and function must be matched correctly)
	

	5(c)
	[image: image1.emf]time
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	1 for increased frequency and depth for (i)

1 for increased frequency but decreased depth for (ii)
	Poorly attempted.

	6(a)(i)
	Organ X: stomach
Organ Y: small intestine
	1
1
	Well done.


	6(a)(ii)
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	1
	Well done.

	6(b)
	- Bile produced in the liver first emulsifies the fats.
- The emulsified fats then get broken down by lipases in the small intestine.
	1
1
	Well done.


	7(a)
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	1 for correct labelling and arrangement
	

	7(b)
	44000/4600000 x 100% = 0.96% (1%)
	1
	

	7(c)
	- lost as heat in primary consumers during respiration
- used for work/movement by primary consumers
- lost as waste (defaecation/excretion) from primary consumers
- lost as uneaten parts
	1
1
1
1
(any 2)
	

	7(d)
	Only about 10% of energy is passed between trophic levels so there is insufficient energy to sustain top predators above the 3rd trophic level.
	1


	

	SECTION B
	

	8(a)
	- Correct plots (allow for up to 1 mistake in plotting)

- Labelling of x-axis, y-axis and title

- Scale to cover at least 2/3 of space given
	1

1

1
	

	8(b)
	- Person A

- Elevated blood glucose concentrations above 120 mg/dm3 
	1


	

	8(c)
	- Healthy person’s blood glucose levels increase from 85 mg/dm3 to 120 mg/dm3 within 60 minutes.

- After 60 minutes, blood glucose concentration starts to return slowly to baseline levels within 125 minutes after the meal.

- High levels of glucose after a meal trigger the pancreas to secrete insulin.

- Insulin produced by healthy person causes conversion of glucose to glycogen to be stored in liver and muscles. This causes glucose levels to decrease within 125 minutes after a meal.

- Diabetic person’s blood glucose levels increase from 130 mg/dm3 to 220 mg/dm3 within 60 minutes.

- After 60 minutes, blood glucose levels take more than 200 minutes ( take longer time) to return to baseline levels.

- This is due to inability of diabetic patient to produce insulin in response to high levels of glucose in the blood.
	1 

1

1

1 

1 

1

(max 6m)
	Some students missed out the description of the graph by referring to the data given. 

Describe [3 marks]
Explain [3 marks]


	8(c)
	- In kidney failure, the patient may be unable to reabsorb back glucose from the glomerular filtrate.

- This results in glucose being carried to the bladder and excreted in the urine.
	1

1
	Reject:
· …to reabsorb glucose in our urine.



	9(a)
	- Receptors in skin initiate an electrical impulse that travels through the sensory neuron towards the spinal cord.
- In the spinal cord, intermediate/relay neurons transmit the impulse towards the brain and towards the motor neuron simultaneously.

- Brain processes the information and makes the decision to activate the tear glands.
- Electrical impulse leaves the brain via the motor neuron and activates the effector tear gland, releasing tears from the student’s eyes.
	1

1

1

1
	

	9(b)
	- Damaged tissues and platelets near the wound site release thrombokinase

- Thrombokinase activates prothrombin to thrombin in the presence of calcium ions

- Thrombin catalyses the formation of insoluble fibrin from soluble fibrinogen
- Insoluble fibrin threads form a mesh to trap blood cells forming a clot
	1

1

1

1
	

	10E(a)
	- As temperature increases from -10 °C to 35 °C, the rate of carbon dioxide uptake increases from 0 arbitrary units to 11.2 arbitrary units.

- As temperature continues to increase from 35 °C to 47 °C, the rate of carbon dioxide uptake decreases from 11.2 arbitrary units to 0 arbitrary units.

- Above 47 °C, there is no carbon dioxide uptake at all.
	1

1

1
	Accept:
· The optimum temperature is 35 °C  where there is highest carbon dioxide uptake.


	(b)
	- At 45 °C, rate of respiration exceeds rate of photosynthesis.

- This results in the depleting of food reserves so biomass of crop plant decreases.
	1

1
	Accept:

· At 45 °C, there is lower rate of photosynthesis. 


	(c)(i)
	43 °C
	1
	Most students are able to state the value (‘compensation point’) from the graph.


	(c)(ii)
	- Just sufficient energy for sustenance / no cell growth
	1
	Accept:

· Plant grows at a very slow rate.


	(d)(i)
	- Flower X

- Presence of stigma, ovary and ovules
	1

1 
	

	(d)(ii)
	- Insect pollination
	1
	

	10O(a)(i)
	18 days
	1
	

	(a)(ii)
	17-9 = 8 arbitrary units
	1
	

	(b)
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	1 for correct shape
	

	(c)
	- Progesterone maintains the thickness of the endometrium lining during pregnancy.

- This prevents the endometrium from being discharged, hence preventing a miscarriage.
	1

1
	

	(d)
	- The oxygenated blood is transported to the placenta, which separate both maternal and fetal blood systems.

- In the placenta, oxygen diffuses out from 
- mother’s blood into maternal blood spaces and then into the fetal blood.
- Oxygen binds to the red blood cells to form oxyhaemoglobin.
- Umbilical vein then transport the oxygenated blood to the fetus.
	1

1

1
1

1
	Students are required to specifically make references to maternal blood and fetal blood.



