1.
The diagram shows a summary of some of the steps in aerobic respiration.

[image: image1.wmf]K

r

e

b

s

 

c

y

c

l

e

L

i

n

k

 

r

e

a

c

t

i

o

n

A

c

e

t

y

l

 

C

o

e

n

z

y

m

e

 

A

N

A

D

N

A

D

H

 

+

 

H

N

A

D

N

A

D

H

 

+

 

H

e

l

e

c

t

r

o

n

-

t

r

a

n

s

p

o

r

t

c

h

a

i

n

e

l

e

c

t

r

o

n

-

t

r

a

n

s

p

o

r

t

c

h

a

i

n

P

y

r

u

v

a

t

e

+

+


(a)
State precisely where Krebs cycle takes place within a cell.

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

(1)

(b)
Name the process that results in the production of ATP from ADP by the electron-transport chain.

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

(1)

(c)
With reference to the diagram, explain why Krebs cycle can only take place when oxygen is available.

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

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

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

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

(2)

(Total 4 marks)

2.
Plants contain many pigments other than chlorophyll in their leaves. One of these pigments changes its form when exposed to different wavelengths of light. The diagram shows the interconversion between the two forms of this pigment.
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(a)
Name this pigment.

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

(1)

(b)
Complete the diagram by writing the colours of the light involved in each of the two spaces.

(1)

(c)
Plants can respond to chances in the relative lengths of day and night. The interconversion of this pigment is involved in the control of these responses. Suggest one response that is controlled in this way.

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

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

(1)

(d)
Mammals also contain pigments that enable them to respond to light. Name one such pigment and state precisely where this pigment is found.

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

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

(2)

(Total 5 marks)

3.
The diagram shows the structure of a synapse.
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(a)
Describe what would happen in the presynaptic neurone as a result of the arrival of an action potential.

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

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

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

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

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

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

(3)

(b)
The graphs below show the changes in membrane potential in the presynaptic neurone and the postsynaptic neurone as an impulse passes across a synapse.
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(i)
On the graph for the postsynaptic neurone, indicate by using a letter S the point at which the sodium channels open, allowing an increased flow of sodium ions into the neurone.

(1)

(ii)
On the graph for the postsynaptic neurone, indicate by using a letter P the point at which the potassium channels open, allowing an increased flow of potassium ions out of the neurone.

(1)

(iii)
Calculate the delay between the arrival of the action potential at the presynaptic neurone and the production of an action potential in the postsynaptic neurone. Show your working.

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

(2)

(iv)
Explain the reason for this delay.

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

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

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

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

(2)

(Total 9 marks)

4.
(a)
The formation of the mammalian excretory product urea can be summarised by the following word equation.

Ammonia + Carbon dioxide  Urea + Water

(i)
Name the organ in which urea is formed.

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

(1)

(ii)
State how the ammonia is produced.

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

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

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

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

(2)

(iii)
Suggest how the carbon dioxide used in the formation of urea is produced.

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

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

(1)

(b)
In an investigation, a student compared the concentration of urea in her urine before and after taking a drink of water.


The student measured the concentration of urea in urine samples for a period of 5 days. Each day she took a urine sample within 15 minutes of waking after a night’s sleep. She then drank 0.75 dm3 water. A second urine sample was then taken 30 minutes after drinking the water.


The results of this investigation are shown in the table.

	

Day
	Urea concentration
before drinking
/ mol dm–3
	Urea concentration
after drinking
/ mol dm–3

	1
2
3
4
5

Mean
	1.1
1.3
1.1
1.0
1.5

1.2
	0.2
0.3
0.3
0.1
0.3

0.2


(i)
Calculate the mean percentage change in the urea concentration as a result of taking the drink of water. Show your working.

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

(2)

(ii)
Explain how drinking the water may have caused the reduction in urea concentration in the urine.

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

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

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

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

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

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

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

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

(4)

(iii)
Suggest why an estimate of the urea concentration in urine is not a reliable estimate of the total solute concentration of the urine.

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

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

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

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

(2)

(Total 12 marks)

5.
Give an account of the roles of the pancreas and pancreatic hormones in the regulation of blood glucose levels in mammals.

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

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

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

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

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

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

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


(Allow three lined pages)

(Total 10 marks)

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


Basal metabolic rate

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

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

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

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

(2)


Lactose intolerance

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

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

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

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

(2)


Antioxidant food additives

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

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

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

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

(2)

(Total 6 marks)

7.
The flow diagram summarises the sequence of changes which occur during fermentation of cabbage in the production of sauerkraut:
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(a)
Suggest why mature cabbages are used.

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

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

(1)

(b)
Why is it necessary to maintain the temperature between 21 °C and 24 °C?

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

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

(1)

(c)
Explain why the conditions inside the vat become anaerobic.

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

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

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

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

(2)

(d)
Explain why sauerkraut can be stored at room temperature for longer than fresh cabbage.

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

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

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

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

(2)

(Total 6 marks)

8.
During sterilisation, milk is heated to a high temperature for a period of 20 minutes.


In an investigation, samples of fresh untreated milk were each placed into sterile flasks. They were heated at different temperatures for 20 minutes. The flasks were then sealed before the milk was cooled rapidly.


A turbidity test was carried out upon the cooled samples of milk. The results of this test are shown in the table.

	Sample
	Temperature during
heat treatment
/ °C
	Final appearance of
filtrate

	A
	120
	Clear

	B
	115
	Clear

	C
	110
	Cloudy

	D
	105
	Cloudy

	E
	100
	Cloudy


(a)
Explain the significance of the cloudy filtrate and what this indicates about the minimum temperature required for sterilisation.

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

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

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

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

(2)

(b)
Name the chemical that is added to the milk sample at the start of the turbidity test.

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

(1)

(c)
During the turbidity test, the chemical is added and the sample is filtered to leave a clear filtrate. Describe how the filtrate is then treated to give results such as those shown in the table.

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

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

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

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

(2)

(d)
Explain why sterilised milk can be kept for longer storage times than pasteurised milk.

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

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

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

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

(2)

(Total 7 marks)

9.
The calorific value of a food sample can be measured using a calorimeter such as the one shown in the diagram.
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A known mass of a food sample is burnt in the apparatus. The heat released by this combustion is transferred to a known mass of water. The rise in temperature of the water is used to calculate the calorific value of the food sample.

(a)
Suggest a reason for each of the following.

(i)
The food sample is burnt in a supply of oxygen rather than in air.

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

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

(ii)
The calorimeter has a stirrer.

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

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

(iii)
An insulating jacket is placed around the apparatus.

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

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

(iv)
The temperature of the oxygen is controlled.

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

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

(4)

(b)
A calorimeter like the one shown in the diagram was used to compare the calorific values of four food samples. The food samples were dried in an oven before being burnt in the calorimeter. The mass of each dried food sample was 1 g and the mass of water in the calorimeter was 100 g.


It takes 4.2 J of heat energy to raise the temperature of 1g of water by 1 °C.


The results of this experiment are shown in the table.

	

Dried food
sample
	Initial
temperature
of water
/ °C
	Final
temperature of water
/ °C
	
Temperature
rise
/ °C
	Calorific
value of
food sample
/ Jg–1

	Fried potato chip
	20
	42
	22
	9240

	Raw potato
	20
	23
	3
	1260

	Apple slice
	20
	27
	7
	2940

	White bread
	20
	39
	
	


(i)
Complete the table by calculating the temperature rise and the calorific value for the white bread.

(2)

(ii)
Explain the difference between the calorific values of fried potato chips and raw potato.

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

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

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

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

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

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

(3)

(iii)
Suggest two additional measurements that could be made in order to make a more accurate calculation of the calorific value of the original food sample.

1 .......................................................................................................................

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

2 .......................................................................................................................

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

(2)

(Total 11 marks)
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