1.
In mammals, periods of starvation or physical exercise result in a decrease in the blood glucose concentration.

(a)
Name the organ which detects a fall in the blood glucose concentration.

............................................................................................................................................

(1)

(b)
Name the hormone that is secreted in response to a fall in the blood glucose concentration.

............................................................................................................................................

(1)

(c)
Describe how the secretion of this hormone results in an increase in the blood glucose concentration.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3)

(Total 5 marks)

2.
The flow chart below illustrates some of the stages that occur in glycolysis.
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(a)
State the net gain in ATP from one molecule of glucose in glycolysis.

............................................................................................................................................

(1)

(b)
Explain why the yield of ATP from the respiration of one molecule of glucose when oxygen is present is more than the yield of ATP from the respiration of one molecule of glucose under anaerobic conditions.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(5)

(Total 6 marks)

3.
The diagram below represents a section through the human retina.
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(a)
Name the retinal pigment found in a rod cell.

............................................................................................................................................

(1)

(b)
Explain how the pigment in rod cells is involved in the conversion of light energy into nerve impulses.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(4)

(c)
Using the information in the diagram, suggest why stimulation of cone cells results in a more detailed image than stimulation of rod cells.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3)

(d)
The eye of a species of moth contains three different pigments. The table below shows the wavelengths and colours of light which are most strongly absorbed by these pigments.

	Pigment
	Wavelength most strongly absorbed/nm

	A
	350 (ultraviolet)

	B
	440 (violet)

	C
	525 (green)



Using information in the table, and your knowledge of the retinal pigments in the human eye, compare the sensitivity to colour of the moth's eye with that of the human eye.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3)

(Total 11 marks)

4.
The diagram below represents a kidney tubule (nephron).

[image: image3.png]



(a)
Name the regions labelled A, B and C.

A …………………………………………………………………………………………..

B …………………………………………………………………………………………..

C …………………………………………………………………………………………..

(1)

(b)
In an investigation on a person eating a balanced diet, the concentration of urea over a 24 hour period was measured in the nephron regions A, B and C. The mean values of the urea concentrations are shown in the graph below.
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Explain how the change in urea concentration between parts A and B of the nephron is brought about.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

…........................................................................................................................................

(2)

(c)
Although the urea concentration in regions A and B remained relatively constant throughout the time period, the concentration in region C varied between 6 and 7 g dm–3. Suggest an explanation for this variation.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3)

(d)
In a similar investigation, the person ate high protein meals during the 24 hour period. The urea concentration in region A of the nephron was found to have increased from 0.30 to 0.38 g dm–3.


Give an explanation for the increase in urea concentration.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(4)

(Total 10 marks)

5.
Give an account of the sequence of events by which the arrival of an action potential at a synapse results in an action potential in the post-synaptic neurone.


(Allow two lined pages)

(Total 8 marks)

6.
Explain what is meant by each of the following terms.

(a)
Lean body mass

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(b)
Obesity

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(c)
Thermogenesis

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(Total 6 marks)

7.
(a)
Explain what is meant by the term food additive.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(b)
The information below is part of a label on a bottle of orange drink.

	NO ADDED SUGAR



	This product is free from tartrazine.

	Ingredients:
	water

oranges

citric acid

artificial sweeteners (aspartame, saccharin)

preservatives (potassium sorbate, sodium metabisulphite)

stabiliser (E-466)

flavourings

colour (β-carotene)


(i)
Explain why a colouring agent has been added to this drink.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(ii)
Suggest one natural source of β-carotene.

.....................................................................................................................................

(1)

(iii)
Suggest one reason why a parent might choose this product rather than one containing tartrazine.

.....................................................................................................................................

.....................................................................................................................................

(1)

(Total 6 marks)

8.
In the manufacture of yoghurt from milk, a starter culture is added to bring about fermentation, during which lactose in the milk forms lactic acid. Two organisms, P and Q, are commonly used in starter cultures. Each one on its own is capable of bringing about the fermentation, but they may be used together as a mixed strain culture.


The graph below shows the rate of lactic acid production when the two organisms are used separately and when they are used together.
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(a)
(i)
Name the group of microorganisms to which P and Q belong.

...........................................................................................................................

(1)

(ii)
Suggest which type of starter culture is the most suitable for yoghurt production. Give a reason for your answer.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(b)
Explain the importance of lactic acid in the production of yoghurt.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3)

(c)
Suggest why milk is usually pasteurised before being used to make yoghurt.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(Total 8 marks)

9.
Vitamin C (ascorbic acid) is an unstable water-soluble vitamin which is found in many fruits.


An investigation was carried out into the effect of storage time on the vitamin C content of apples. The vitamin C content was determined at harvesting and at intervals during storage. The results are shown in the table below.

	Storage time /weeks
	Vitamin C content per
100 g apple/mg

	0 (harvesting)
	1.5

	1
	1.0

	2
	0.9

	3
	0.6


(a)
Calculate the percentage loss of vitamin C over the three week storage period. Show your working.

Answer ........................................

(2)

(b)
Describe how you would determine the vitamin C content of a sample of apple juice.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(4)

(c)
Suggest two ways in which the loss of vitamin C in apples during storage might be reduced.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(d)
In humans, a deficiency of vitamin C in the diet can affect the structure of tissues such as the skin, causing a condition known as scurvy.


Explain how a lack of vitamin C causes this condition.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2)

(Total 10 marks)
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