1.
The diagram shows part of a nephron from a mammalian kidney.
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(a)
Name the region of the kidney in which the renal capsules are found.

……………………………………………….………………………………………

(1)

(b)
Describe and explain the process of ultrafiltration.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(4)

(c)
Name one substance, filtered from the blood, that would be completely reabsorbed as the filtrate passes through the nephron.

……………………………………………….………………………………………

(1)

(Total 6 marks)

2.
The diagram below shows some of the effects that follow the secretion of FSH (follicle stimulating hormone).
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(a)
State the type of mechanism, shown by the diagram, that controls the secretion of FSH and oestrogen.

……………………………………………….………………………………………

(1)

(b)
Explain why hormones, such as, FSH and oestrogen, only affect the activity o specific target organs.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(c)
With reference to the differences between nervous and hormonal coordination, suggest why the development of the follicles is coordinated by hormones and not by the nervous system.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(Total 6 marks)

3.
Triphenyl tetrazolium chloride (TTC) is a hydrogen acceptor that can be used as a redox indicator. TTC is colourless when oxidised and red when reduced.

Oxidised TTC    [image: image3.wmf]    Reduced TTC
(colourless)
(red)


An investigation was carried out into the effect of temperature on oxidoreductase activity in yeast cells.


Four water baths were set up at 20 °C, 30 °C, 40 °C and 50 °C. A test tube containing 10cm3 of active yeast suspension was placed into each water bath. A test tube containing 1 cm3 TTC was also placed into each water bath.


After 5 minutes, the TTC was poured into the yeast suspension at each temperature. The time taken for a red coloration to appear in each tube was recorded.


The results of this investigation are shown in the table.

	Temperature
/°C
	Time for red coloration to appear /minutes

	20
30
40
50
	19
11
5
8


(a)
Suggest why the tubes containing the yeast suspension and TTC were placed into the water baths 5 minutes before their contents were mixed.

……………………………………………….………………………………………

……………………………………………….………………………………………

(1)

(b)
Explain how the results indicate that the activity of the yeast cells involves (oxidoreductase) enzymes.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(4)

(c)
(i)
Name a hydrogen acceptor that would be found in active yeast cells.

…..…………………………………….………………………………………

(1)

(ii)
Give an example of a metabolic pathway in which this hydrogen acceptor is involved.

…..…………………………………….………………………………………

(1)

(Total 7 marks)

4.
In an investigation into the effect of a drug on the nervous system, the reaction time of four volunteers was tested by timing how long it took for them to push a button after seeing a lamp light up.


Volunteer A drank 50 cm3 of water. Volunteers B, C and D each drank 50 em’ of a solution containing different concentrations of the drug. The reaction time of each volunteer was then tested every ten minutes during the next hour.
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(a)
Suggest what the data indicate about the absorption of the drug into the bloodstream. 
Give a reason for your answer.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(b)
Describe the effects that the drug had upon the reaction times of the volunteers during the 60 minutes of the investigation.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(c)
This drug is known to affect synaptic transmission. Suggest how the drug might cause the effects you have described in (b).

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(d)
Give three factors, other than the concentration of the drug, that would need to be taken into account in this investigation.

1 …………………………………………….………………………………………

2 …………………………………………….………………………………………

3 …………………………………………….………………………………………

(3)

(Total 11 marks)

5.
Give an account of the stages of respiration that take place in the mitochondrion, stating the location of each stage.


(Allow three lined pages)
(Total 10 marks)

6.
Tomatoes on display in a supermarket can remain on the shelves for several days.
During this time, it is important that they do not over-ripen. The diagram shows a section through a container used to display pre-packed tomatoes in a supermarket.
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(a)
Suggest one reason why it is important that the tomatoes do not become over-ripe on the supermarket shelf.

……………………………………………….………………………………………

……………………………………………….………………………………………

(1)

(b)
Explain why the material chosen for the film wrapping might help to prevent the tomatoes from becoming over-ripe if it is more permeable to carbon dioxide than it is to oxygen.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(c)
Explain why the permeability of the film to water vapour must be sufficient to maintain humidity without excessive condensation.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(Total 6 marks)

7.
The diagram summarises the production of high fiuctose corn syrup (HFCS) from corn starch.
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(a)
Name enzyme A and describe how it converts corn starch into high glucose syrup.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(b)
Name enzyme B and suggest why it is used in an immobilised form.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(c)
Give one advantage of using fructose syrups rather than glucose syrups as sweeteners in food processing.

……………………………………………….………………………………………

……………………………………………….………………………………………

(1)

(Total 5 marks)

8.
A skinfold calliper was used to estimate the percentage body fat on a sixteen year old student. Three readings were taken at slightly different positions from the back of the upper arm. These readings are shown in the table.

	Reading
	Skinfold
measurement/mm

	1

2

3
	10

12

10



The percentage body fat of the student was estimated by using the data in the table below.
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(a)
Estimate the percentage body fat of the student. Show your working.

Answer ....................…..........

(2)

(b)
Explain how you could use your answer to estimate the lean body mass of the student.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(c)
(i)
Name a disorder which involves obsessive dieting.

…..…………………………………….………………………………………

(1)

(ii)
Give two symptoms, other than the loss of subcutaneous fat, of this disorder.

…..…………………………………….………………………………………

…..…………………………………….………………………………………

…..…………………………………….………………………………………

…..…………………………………….………………………………………

(2)

(Total 7 marks)

9.
During the formation of the helical structure of the protein collagen, hydrogen bonds form between hydroxyproline residues. Hydroxyproline is synthesised in cells from the amino acid proline, as shown by the diagram.
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Collagen was extracted from mammals with a normal diet and from mammals fed on a diet deficient in vitamin C (ascorbic acid). An investigation was carried out to compare the effect of temperature upon these two forms of collagen. The effect was estimated by measuring the percentage of collagen that remained in the form of a triple helix.


The results of this investigation are shown in the table.
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(a)
Compare the effect of increasing temperature upon collagen from mammals fed on a normal diet with that from mammals fed on a diet deficient in vitamin C.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(b)
Suggest why the differences in the vitamin C content of the diet may lead to the differences you have described in part (a).

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(4)

(c)
Name the disorder associated with a deficiency of vitamin C, and describe its symptoms.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(d)
Suggest how the results of this investigation indicate why a deficiency of vitamin C in the diet may lead to the disorder you have described in part (c).

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(Total 12 marks)
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