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1	 (a)	 The diagram shows the apparatus which can be used to investigate the rate of 
water uptake by a leafy shoot.

leafy shoot

air bubble 

water

scale / mm

syringe

Source: Chief Examiner

		  (i)	 Name this apparatus.

			   __________________________________________________	 [1]
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		  During the investigation the air bubble moved towards the leafy shoot.

		  (ii)	 Explain why.

	

	

	

	  [2]

		  (iii)	Give the function of the syringe in the apparatus. 

	

	  [1]

		  (iv)	Name another piece of apparatus needed to measure the rate at which the 
air bubble moves in this investigation.

			   _________________________________________	 [1]
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	 (b)	 A student used this apparatus to investigate the effect of different environmental 
factors on the rate at which the air bubble moves.

		  The graphs show the student’s results for each environmental factor.

Graph A Graph B

Graph C

Environmental factor 1 Environmental factor 2

Environmental factor 3
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		  One of the environmental factors investigated is humidity.

		  (i)	 Suggest how the student could have created humid conditions around the 
leafy shoot. 

	

	  [1]

		  (ii)	 Suggest which graph shows the effect of humidity on the rate of air  
bubble movement.

			   Graph ____________

Reason 	

	

	  [2]

	 (c)	 Give one other factor which could be investigated using this apparatus. 

	  [1]
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2	 A student set up an experiment to investigate diffusion.

	 He filled three Petri dishes with agar jelly containing starch.

	 He cut a hole with the same diameter out of the centre of the agar jelly in each  
Petri dish.

	 He filled the holes with 1 cm3 of iodine solution.

	 He left the Petri dishes for 30 minutes at three different temperatures.

	 Table 1 shows the appearance of the agar jelly at the start of the student’s 
experiment and after 30 minutes.

Table 1

Petri 
dish

Temperature 
/ °C Start of experiment After 30 minutes

A 5

clear agar
jelly

hole
containing

iodine
solution

dark
agar
jelly

B 15

C 25

Source: Chief Examiner
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	 Table 2 shows some of the student’s results.

Table 2

Petri 
dish

Diameter of dark 
area after 

30 minutes / mm
Rate of diffusion
/ mm per minute

A 5 19 0.63

B 15 21

C 25 30 1.00

	 (a)	 Complete Table 2 by

		  •	 adding a suitable column heading with units.

		  •	 calculating the rate of diffusion in Petri dish B.

		  Show your working.

[3]

	 (b)	 Suggest how the student could have made the results of his experiment  
more reliable.

	

	

	

	  [2]
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	 (c)	 Use Table 1, Table 2 and your knowledge to

		  •	 describe the effect of temperature on the rate of diffusion.
		  •	 use evidence to support your answer.
		  •	 explain the results.

		  In this question you will be assessed on your written communication 
skills, including the use of specialist scientific terms.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	  [6]
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3	 A group of pupils carried out an experiment to investigate the effect of enzyme
	 concentration on the activity of an enzyme which breaks down protein.

	 The diagram shows the apparatus they used.

protein
solution

enzyme
solution

water 
bath

Source: Principal Examiner

	 The pupils left the test tube of protein solution and the test tube of enzyme solution 
in the water bath for 10 minutes. 

	 After this time they added the enzyme solution to the test tube of protein solution.

	 The protein solution was cloudy at the beginning of the experiment and became 
clear as the protein was broken down. The pupils recorded the time taken for the 
protein solution to become clear. 

	 They repeated the experiment using different concentrations of enzyme solutions.

	 (a)	 Name the type of enzyme which breaks down protein.	

		  __________________________________________________	 [1]

	 (b)	 Give the function of the water bath.	

	

	  [1]
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	 (c)	 The table shows the pupils’ results.

Concentration of 
enzyme solution / %

Time taken for protein 
solution to become 

clear / minutes
1 22
2 19
3 16
4 13
5 10
6 10
7 10

		  (i)	 Describe the trend shown in the results.

			   Use data to support your answer.

	

	

	

	

	  [3]

		  (ii)	 Use your knowledge of enzyme action to explain the trend shown in 
the results.

	

	

	

	

	  [3]
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4	 A student carried out an experiment to investigate the effect of using different 
carbohydrates on respiration in yeast.

The diagram shows the apparatus she used.

thermometer

water bath

boiling tube

column of 
gas collecting 

in inverted 
test tube

2 g of yeast in
5% carbohydrate 

solution

(a)	 Name the gas collecting in the inverted test tube.

__________________________________________________ [1]

Source: "CCEA AS/A2 Unit 3 Biology Student Guide: Practical Skills in Biology by John Campton (ISBN: 9781510419155) 
2018 © Hodder and Stoughton Educational Limited "Reproduced with permission of the Licensor through PLSclear."
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	 (b)	 The student recorded the height of the gas column at the start of the experiment 
and again after 20 minutes.

		  The table shows her results.

Carbohydrate
Structure of 

carbohydrate 
molecule

Height of gas column / mm

At the start After 20 
minutes

Change in 
height

glucose one 
simple sugar 2 38 36

maltose two simple 
sugars 2 16 14

starch many simple 
sugars 2 4 2

		  (i)	 Describe the relationship between the structure of the carbohydrate 
molecule and the change in height of the gas column.

	

	

	

	  [1]
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		  (ii)	 The student concluded that glucose provided the yeast with the most energy 
during the experiment.

			   Use evidence from the table and your knowledge to explain why the student 
made this conclusion.	

	

	

	

	

	

	  [3]

	 (c)	 Suggest what must happen to the starch before it can be used by the yeast 
in respiration.

	

	  [1]

	 (d)	 Give two other changes which occur in the contents of the inverted test tube 
during the experiment.

1. 	

	  

2. 	

	  [2]
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5	 A pupil investigated the effect of exercise on breathing.

	 The graph shows the volume of each breath during a period of rest, followed by 
	 a period of exercise and another period of rest.

	 On the graph, each peak represents one breath.
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Source: Principal Examiner

	 (a)	 What was the volume of a breath during the first 10 seconds of the rest period 
before exercise?

_____________ litres [1]

	 (b)	 Describe the effect of exercise on the volume of each breath taken.

		  Use data from the graph to support your answer.

	

	

	

	  [2]
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	 (c)	 Explain why the volume of each breath changed during exercise.	

	

	

	

	

	

	  [3]

	 (d)	 (i)	 Calculate the breathing rate of the pupil during the first period of rest.

		  		 Give your answer in breaths per minute.

		  		 Show your working.

_____________ breaths min–1 [3]

		  (ii)	 Describe how exercise affected the pupil’s breathing rate.

		  		 Use data from the graph to support your answer.

	

	

	

	  [2]

	 (e)	 Give two other changes which occur in the body during a period of exercise.

1. 	

2. 	  [2]
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6	 A group of pupils investigated gas exchange in insects and green plants.

	 The diagram shows the apparatus they set up.

Tube A Tube B Tube C Tube D

green
plant

insect
metal
grid

black plastic covering 
the tube

indicator

	 Source: Chief Examiner

	 The pupils left the four tubes in bright light for one hour.

	 The indicator used changes colour in different concentrations of carbon dioxide.

decreasing
carbon dioxide
concentration

increasing
carbon dioxide
concentration

red yellowpurple
normal

atmospheric
concentration of
carbon dioxide
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	 The table shows the colour of the indicator in each tube at the start of the	experiment 
and after one hour.	

Tube
Colour of indicator

At the start After one hour

A red red

B red

C red

D red yellow

	 (a)	 Complete the table.	 [2]

	 (b)	 Name the indicator used by the pupils.

		  __________________________________________________	 [1]

	 (c)	 Explain why the indicator stayed red in test tube A after one hour. 

	

	

	

	

	

	

	  [3]
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	 (d)	 Explain the result for test tube D.

	

	

	

	

	

	

	

	  [4]

	 (e)	 Suggest why the pupils should not have continued the experiment in test tube C 
for longer than one hour.

	

	

	

	  [2]
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7	 (a)	 A group of students investigated phototropism in plant seedlings.

	 	 They were provided with the following apparatus.

2 Petri dishes, each containing 10 seedlings

2 cardboard boxes with lids

2 bench lamps

		  (i)	 Describe how the students could use this apparatus to compare the effect of 
light from above with light from one side on the growth of the seedlings.

	

	

	

	

	

	

	

	

	

	

	

	

	  [4]
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		  (ii)	 Give three variables which the students controlled in this investigation.

1. 	

2. 	

3. 	  [3]

	 (b)	 Suggest how the appearance of the seedlings would differ at the end of 
the investigation.

	

	

	

	  [2]
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