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Salters-Nuffield Advanced Biology Resources

Topic 7 Exam-style test

Instructions

· Answer all questions in the spaces provided – there may be more space than you need.

· Show your working in any calculation questions and include units in your answer where appropriate.

· You may use a scientific calculator.

· In questions marked with an asterisk (*), marks will be awarded for your ability to structure your answer logically showing how the points that you make are related or follow on from each other where appropriate.

· Some questions must be answered with a cross in a box ((). If you change your mind about an answer, put a line through the box (() and then mark your new answer with a cross.

Information

· The total mark for this paper is 35.

· The marks for each question are shown in brackets – use this as a guide as to how much time to spend on each question.

Advice

· Read each question carefully before you start to answer it.

· Try to answer every question.

· Check your answers if you have time at the end.
1
All living cells must continuously synthesise ATP as an immediate source of chemical energy for vital functions. Energy needed to synthesise ATP can come from either aerobic or anaerobic respiration. A common pathway in both types of respiration is glycolysis.


The diagram below shows a simplified pathway for glycolysis.
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(a)
(i)
Name compound X, which is the final product formed during glycolysis.
(1)
………………………………………………………………………………….……………………….…

(ii)
Before it can be split into two molecules, glucose must first be made more reactive. Explain how this activation of glucose occurs.
(2)
………………………………………………………………………………….……………………….…

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

(iii)
Describe the changes occurring during glycolysis in the conversion of the intermediate compound to compound X.
(2)
………………………………………………………………………………….……………………….…

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

(b)
During anaerobic respiration in muscle cells compound X is converted to lactate.

(i)
Explain the importance of converting compound X into lactate in anaerobic respiration.
(2)
………………………………………………………………………………….……………………….…

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

(ii)
Describe the fate of lactate after a period of anaerobic respiration in muscle cells.
(2)
………………………………………………………………………………….……………………….…

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

(iii)
State one reason why it is important to remove lactate quickly after a period of anaerobic respiration.
(1)
………………………………………………………………………………….……………………….…

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

(Total for question 1 = 10 marks)

2
The graph below shows the effect of exercise on heart rate.

[image: image2.jpg]Exercise

Rest

160

o =3
< iy

B

a3nuLw Jad s3eaq/ajel 1esy

Time/minutes




(a)
Calculate the percentage increase in the heart rate between points A and B on 
the graph.
(1)


Answer ..........................%

(b)
Explain how the changes in heart rate are brought about.
(5)
………………………………………………………………………………….……………………….…

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

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

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

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

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

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

(Total for question 2 = 6 marks)

3
‘Give me a muscle biopsy and I’ll tell you whether you should be a sprinter or a marathon runner’ is a well-known quote from sport physiologists. The picture below represents muscle fibres from a muscle tissue biopsy from a champion runner.
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(a)
Using evidence from this biopsy, decide whether the athlete was a champion sprinter 
or a champion marathon runner. Explain your answer.
(3)
………………………………………………………………………………….……………………….…

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

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

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


The table below gives the activity of certain enzymes in muscle fibres used in anaerobic or aerobic respiration.

	Fibre type
	Enzyme activity/μmol min–1 g–1

	
	Anaerobic respiration enzymes
	Aerobic respiration enzymes

	
	Hexokinase
	Phosphofructokinase
	Citrate synthase
	Carnitine palmitoyl transferase

	X
	2.4
	24
	41
	1.2

	Y
	0.7
	88
	18
	0.2


(b)
(i)
Analyse the information above to deduce whether fibre type X is slow twitch or 
fast twitch.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(ii)
Describe one other difference between the structure of muscles in marathon 
runners and sprinters.
(1)
………………………………………………………………………………….……………………….…

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

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

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

(Total for question 3 = 6 marks)

4
Heat energy is a by-product of metabolism. In order to maintain a constant core body temperature, it is important to control the amount of heat produced and lost by the body. Controlling body temperature is an example of homeostasis.


The diagram below illustrates the key stages in a homeostatic control mechanism:
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(a)
(i)
State what is meant by the term homeostasis.
(1)
………………………………………………………………………………….……………………….…

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

(ii)
State the role of negative feedback in the control mechanism diagram 
shown above.
(1)
………………………………………………………………………………….……………………….…

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

(iii)
Explain how body temperature is maintained during a period of intense exercise with reference to each stage shown in the diagram above of a homeostatic control mechanism.
(5)
………………………………………………………………………………….……………………….…

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

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

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

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

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

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

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

(Total for question 4 = 7 marks)

5
The apparatus shown in the diagram below was used to measure the rate of respiration of maggots. The distance moved by the drop of coloured liquid was measured at 5-minute intervals for 20 minutes.
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(a)
(i)
Name a suitable chemical to be used at X.
(1)
………………………………………………………………………………….……………………….…

(ii)
Explain the purpose of chemical X in this practical.
(1)
………………………………………………………………………………….……………………….…

The table below shows results recorded by a student using this apparatus.
	Organism 
	Distance moved by liquid in 5 minute intervals/mm

	Maggots 
	3.5
	3.5
	3.0
	3.0


(b)
The capillary tube had a cross-sectional area of 2.5 mm2. Calculate the mean rate of oxygen uptake, in mm3 per minute. Show your working.
Mean rate of oxygen uptake ………………………….. mm3 min–1
(2)
The experiment was repeated using germinating seeds.
(c)
Explain what you would do to allow a valid comparison to be made between the rates of respiration of maggots and germinating seeds measured using this equipment.
(2)
………………………………………………………………………………….……………………….…

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

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

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

(Total for question 5 = 6 marks)
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