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1 Read through the whole question before starting work. 
 
 Apple tissue changes color in the air. Apple cells are thought to contain an enzyme which is 

a catalyst for the reaction: 
 
 

colorless compounds   +   oxygen in the air colored compounds
enzyme

 
 
 
 You are going to investigate this reaction. 
 
 (a) (i) Specimen S1 is a piece of apple which has been left out in the air for an hour. 
 
   State the color of the apple tissue in S1. 

 [1] 

 
 
 (ii) You are going to prepare a different piece of apple, S2. 
 

• Remove the cling film from S2. 
 

• Put S2 flat on the tile as shown in Fig. 1.1. 
 

• Use the plastic knife to cut a slice from S2 removing the core, as shown in Fig. 1.1.  
The slice that you are going to use should look like Fig. 1.2.     

 

Fig. 1.1 Fig. 1.2

freshly cut surface

 
 

 

• Break this slice into two pieces as shown in Fig. 1.3.  
 

freshly cut surface

broken surface  
 

Fig. 1.3 
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• Use Fig. 1.3 to identify the freshly cut surface and the broken surface of each of 
your two pieces of apple from S2. 

 

• Label the two dishes 1 and 2. 
 

• Put one piece of your apple into dish 1 and the other into dish 2. 
 

• Use the pipette to add a few drops of water to the cut surface and the broken 
surface of the apple in dish 1. Put dish 1 to one side.  Do not touch the apple. 

 

• S3 is a piece of citrus fruit. Squeeze a few drops of juice from S3 over the cut 
surface and the broken surface of the piece of apple in dish 2.  Do not touch the 
apple. 

 

• After five minutes, observe the pieces of apple.   
   Record your observations in Table 1.1. 
 

• Repeat your observations every five minutes for a total of 20 minutes.   
 

Between your observations you should move on to 1(c) and question 2. 
 

Table 1.1 
 

dish 1, apple without juice dish 2, apple with juice 
time / minutes 

broken surface cut surface broken surface cut surface 

5 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

10 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

15 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

20 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
……………….. 

 
……………….. 

 

 
    [4] 
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 (b) Describe any differences between the appearance of the broken surface in dish 1 and 
the cut surface in dish 1 after 20 minutes. 

 

 [1] 

 
 
 (c) You are going to test S3 with litmus paper. 
 

• Touch the surface of S3 with the litmus paper. 
 

• Describe and explain any change in the litmus paper. 
 

change  

explanation  

 [2] 

 
 
 (d) (i) Describe any differences between the appearance of the cut surface in dish 1 and 

the cut surface in dish 2 after 20 minutes. 

 

 [1] 

 
 (ii) The color changes are thought to involve enzyme activity. 
 
   Explain if your observations in Table 1.1 and your description in (d)(i) support this 

statement. 

 

 

 

 

 

 [3] 

 
 



5 

© UCLES 2012            0438/53/M/J/12   [Turn over 

For 

Examiner's 

Use 

 (e) Cutting the apple with a knife damages cells, releasing the contents. 
 
  Suggest, from your observations in Table 1.1 and your description in (b), how breaking 

the apple may affect the cells. 

 

 [1] 

 
 
 (f) In another experiment, apple pieces were boiled in water for two minutes.  
 
  Explain why there was no color change five minutes after they were taken out and left 

in the air.  

 

 

 

 [2] 

 
    [Total: 15] 
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2 Fig. 2.1 shows an ant, Iridomyrmex purpureus, which is an insect.        
 

0.1 mm
 

 
Fig. 2.1 

 
 (a) Make a large labelled drawing of the head of the ant in Fig. 2.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    [4] 
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 (b) Fig. 2.2 shows a trap which can be used to catch other insects such as fruit flies. 
 

pieces of
banana

conical flask

filter funnel fruit fly

 
 

Fig. 2.2 
 
 (i) Fruit flies feed on fruits such as bananas. Bananas contain carbohydrates. 
 
   Describe how you could safely test pieces of banana for two different 

carbohydrates. 

 

 

 

 

 

 

 

 

 

 

 

 [6] 
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 (ii) Carry out each test on a separate piece of banana.  If you require hot water, raise 
your hand and it will be brought to you. 

 
   Describe your observations and conclusion. 

 

 

 

 

 

 

 

 [4] 

 
 
 (c) Fig. 2.3 shows a banana and a similar fruit called a plantain. 
 

100 mm

banana

plantain

 
 

Fig. 2.3 
 
  Suggest an investigation to find out if fruit flies are more likely to feed on banana or 

plantain. 

 

 

 

 

 

 [3] 

 
    [Total: 17] 
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3 Fig. 3.1 is a photograph of the flower of Hippeastrum aglaiae.  
 

A ...............................................

B ...............................................

C ...............................................

D ...............................................

20 mm
 

 
Fig. 3.1 

 
 (a) (i) On Fig. 3.1, name the parts of the flower labelled A, B, C and D. 
 
   Write your answers on the lines in Fig. 3.1. [4] 
 
  Plant breeders use small paint brushes to pollinate flowers of Amaryllis artificially. 
 
 
 (ii) State the letter of the part from which the pollen is taken.  …….. [1] 
 
 (iii) State the letter of the part on which the pollen is put.  ……. [1] 
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 Fig. 3.2 shows four pollen grains from an Amaryllis flower. 
 

× 200  
 

Fig. 3.2 
 

 
 
 (b) Measure the length of a pollen grain in mm. 
 
  Length of pollen grain  …………………  mm 
 
  Calculate the actual length of the pollen grain that you measured in mm.   
 
  Show your working. 
 
 
 
 
 

actual length of pollen grain    mm [2] 

 
    [Total: 8] 
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