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1 A protein is used to hold other chemicals onto the clear plastic backing of photographic film, 
as shown in Fig. 1.1. 

 

chemicals of photographic film

held in a layer of protein

clear plastic

backing
 

 
Fig.1.1 

 
 Trypsin is an enzyme which will digest the protein so that the coating on the photographic 

film is removed and the film becomes clear. 
 
 Table 1.1 shows the results obtained by two students who investigated the effect of pH on 

the activity of this enzyme. They made up the solutions, set up the experiment and timed 
how long the enzyme took to digest the protein and clear the film. 

 
Table 1.1 

 

time for the protein to be digested / mins 
pH 

student 1 student 2 

2 12.0 14.0 

4 8.0 9.0 

6 2.0 3.0 

8 0.5 1.0 

10 8.0 9.0 
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 (a) (i) Plot the results obtained by student 2 in the form of a suitable graph. 
 

 
 

[5] 
 
 
 (ii) Describe and explain the effect of pH on the activity of the enzyme. 

 

 

 

 

 

 

 [5] 
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 (b) (i) Suggest reasons for the difference in the results for the two students. 

 

 

 [3] 

 
 
 (ii) If you were to carry out this investigation, describe what steps you would take to 

ensure that your results were as reliable and valid as possible. 

 

 

 

 

 

 

 [5] 

 
 

[Total:18] 
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2 Fig.2.1 shows the lower surface of a dicotyledonous leaf. 
 

Fig. 2.1

Magnification ×1

 
 
 
 (a)  Make a labelled drawing of the leaf in Fig. 2.1. Your drawing should be the same size 

as that shown in Fig. 2.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[4] 
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 (b) (i) Calculate the surface area of this leaf in Fig.2.1 to the nearest cm2. 
    
 
 
 
 
 

 cm2 [1] 

 
 
 (ii) Describe how you obtained an answer that was as accurate as possible. 

 

 

 [2] 

 
 
 (c) Fig. 2.2 shows the detail of part of the lower surface of a similar leaf. 
 

Magnification ×145

Fig. 2.2  
 
 
 (i) On Fig. 2.2, label two different types of cell. Use ruled label lines. [2] 

 
 (ii) On Fig. 2.2, put a circle around two of the cells where chloroplasts are normally 

present. [1] 
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 (d) Suggest how you could determine the number of stomata present on one surface of a 
whole leaf. 

 

 

 

 

 

 

 [4] 

 
 

[Total: 14] 
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3 Some seeds were obtained by breeding a pair of tobacco plants. 
 Seeds from a single packet of these tobacco seeds were germinated in two dishes labelled 

A and B. Fig. 3.1 shows the germinating tobacco seeds. 
 

dish A dish B

key

white seedling

green seedling

Fig. 3.1  
 
 (a) Count the number of green seedlings and the number of white seedlings on the two 

dishes A and B and complete Table 3.1. 
 

Table 3.1 
 

number of seedlings 
dish 

green white 

A   

B   

total   

 
[3] 

 
 
 (b) Using the total numbers in Table 3.1, suggest and explain what these results indicate 

about the inheritance of the green pigment. 

 

 

 

 

 [2] 
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 (c) Suggest and explain which of these seedlings would be able to grow and produce 
flowers. 

 

 

 [3] 

 
 

[Total: 8] 
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