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1 Read through the whole question before starting work. 
 
 You are going to observe the effect of different conditions on leaf R. 
 
 R is part of a tubular leaf. It is hollow inside.  
 

• Cut R into three pieces, each 2 cm long. 
 

• Make four cuts, each 1 cm long, in one of the pieces as shown in Fig. 1.1.  
 

piece
of R

2 cm
four cuts

 
Fig.1.1 

 

• Repeat the process with the other two pieces of leaf.  
 
 You now have three pieces of R, each with four cuts. 
 
 (a) (i) Draw one of the pieces of R to show the shape after cutting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    [1] 
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• Put the first piece of R into the beaker of water, labelled water.  
 

• Put the second piece into the beaker of salt solution, labelled salt solution. 
 

• Put the third piece on the piece of filter paper. 
 

• Keep the three pieces in their different conditions for 10 minutes. 
 
 While you are waiting start question 2. 
 
 (ii) After 10 minutes look at the three pieces without touching them.  
  Draw them in Table 1.1. 

 
Table 1.1 

 

in water in salt solution in air 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
    [3] 
 
 (iii) Hold each piece between your fingers and record your observations in table 1.2. 
 

Table 1.2 
 

in water in salt solution in air 

 

 

………………………….…… 
 

…………………………….… 
 

…………………….………… 
 

……………………….……… 
 

……………………….……… 
 

 

 

………………….…………… 
 

……………………….……… 
 

………………………….…… 
 

………………………….…… 
 

………………………….…… 
 

 

 

……….……………………… 
 

…….………………………… 
 

…….………………………… 
 

…….………………………… 
 

………….…………………… 
 

 
    [3] 
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 (iv) Explain the reasons for any differences that you have observed. 

 

 

 

 

 

 [3] 

 
 (v) Suggest how this investigation could be improved. 

 

 

 

 [2] 
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 (b) Fig.1.2 is a photomicrograph of a section through a tubular leaf like R.  
 
 
 
 
 
 
 
 

green tubular
leaf

× 10

× 200
 

 
 
 
 
 
 
 
 

Fig. 1.2 
 
 (i) On Fig. 1.2, use lines to label clearly: 
 

A a mesophyll cell, 
B a xylem vessel, 
C an epidermal cell. 

 
                                   Draw the label lines with the letters A, B and C on Fig. 1.2. [3] 
 
 (ii) There are stomata on the leaf in Fig. 1.2. Draw a circle round one of them.               
 
                                                                                     Draw the circle on Fig. 1.2. [1] 
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 (c) S is a small piece of the same leaf as R. Cut up piece S into many smaller pieces. 
 
 
 (i) Put the small pieces into a clean test-tube. Use the rod to push the pieces of leaf 

to the bottom of the tube. Safely test the contents of the tube for the presence of 
reducing sugar. 

 
  If you require hot water, raise your hand and it will be brought to you. 
 
  Describe exactly how you did the test. 

 

 

 

 

 

 [3] 

 
 
 (ii) The reducing sugar test can tell you that: 
 

• reducing sugar is absent 

• reducing sugar is present at a low concentration 

• reducing sugar is present at a high concentration 
 
Explain how you can tell the difference between these possible results and state 
the results of your test and what conclusion you would draw. 

 

 

 

 

 

 [3] 

 
    [Total: 22] 
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2 Fig.2.1 shows three worms. One is a nematode.  
 

A B C

× 0.5 × 1 × 20  
 

Fig. 2.1 
 
 (a) (i) Write down the letter that identifies a nematode worm           ………….     [1] 
 
 (ii) Give two reasons for your answer. 

 

 

 

 [2] 

 
 (iii) The other two worms belong to a different group. 
 

Name this group   [1] 
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 (b) Part of the worm labelled B is shown in a rectangle.   
 
  Make a large labelled drawing of this part of worm B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    [4] 
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 (c) Some students studied a population of 40 worms. They measured the lengths of 35 of 
them.  These measurements are shown in Table 2.1. 

 
 (i) Complete Table 2.1 by measuring the lengths of the five worms shown in Fig. 2.2.  

Use the string and a ruler to measure them. 
 

 
 

Fig. 2.2 
 

Table 2.1 
 

length / cm 7.0 8.1 10.8 6.2 11.4 9.0 10.3 12.1 13.5 5.6 

           

length / cm 11.3 7.9 12.9 7.4 13.1 13.7 15.5 8.8 14.1 15.2 

           

length / cm 9.6 8.4 14.7 16.0 7.2 10.5 9.2 12.4 6.7 13.3 

           

length / cm 14.0 11.6 12.6 12.2 8.3 
……. ……. ……. ……. …….

 
                                                               Record the length of each worm in Table 2.1 [2] 
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 (ii) Complete the tally chart, Table 2.2, to show the number of worms in each range of 
lengths. 

Table 2.2 
 

range of lengths 
/ cm 

tally frequency 

5.0 - 6.9 
……………………………………… ………………….. 

7.0 - 8.9 
……………………………………… ………………….. 

9.0 - 10.9 
……………………………………… ………………….. 

11.0 - 12.9 
……………………………………… ………………….. 

13.0 - 14.9 
……………………………………… ………………….. 

15.0 - 16.9 
……………………………………… ………………….. 

    [3] 
 
 (iii) Use the data from Table 2.2 to plot a histogram showing the frequency of each 

range of lengths.   
 

 
    [4] 
 

       Question 2 continues on page 12 
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 (iv) Suggest a reason for the shape of the histogram. 

 

 [1] 

 
    [Total: 18] 
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