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1 Some students investigated the effect of two different concentrations, A and B, of the same 
solution on strips of fresh Irish potato tissue.

 Four strips of tissue, each measuring 5 mm thick and 60 mm long, were cut from a cleaned 
fresh potato. Two strips had the outer layer of skin left on them as shown in Fig. 1.1a; the 
other two strips had no skin, as shown in Fig. 1.1b.

 The skin of a potato contains dead cells that have waterproof materials deposited in their 
walls.

5 mm

10 mm

60 mm

skin

 Fig. 1.1a Fig. 1.1b

 One strip with skin and one without skin were submerged in solution A in a shallow dish. The 
remaining two strips were submerged in solution B in a similar way.

 The strips were measured at the start, after 10 minutes and after 20 minutes and these 
lengths were recorded in Table 1.1.

Table 1.1

length of potato strip / mm

time / mins in solution A in solution B

with skin present without skin with skin present without skin

0
[at start]

60 60 60 60

10 60 58 60 62

20 58 56 62 65

change in
length / mm

 (a) Calculate the change in length of the four potato strips after 20 minutes in the solutions 
A and B. Record your answers in Table 1.1. [3]

 In the strips of potato without the skin, there was a change in texture as described in 
Table 1.2.

Table 1.2

texture
time / mins in solution A in solution B

20 soft, flexible hard, rigid
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 (b) Explain fully what had happened to cause the difference in texture between these potato 
strips.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [5]

 In the strips of potato with the skin, there was a change in the shape as shown in Table 1.3.

Table 1.3

change 
in shape

time / mins in solution A in solution B

0
60 mm 60 mm

20
58 mm

62 mm

 (c) Using the information in Table 1.3, suggest how the presence of the skin has caused the 
differences in shape.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [3]

[Total: 11]
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2 Fig. 2.1 shows a bean seedling and a pea seedling. Both seedlings had been growing for five 
days under the same conditions.

bean pea

scale:

× 1

Fig. 2.1

 (a) Complete Table 2.1 to show differences in four visible structural features of these 
seedlings.

Table 2.1

structural feature bean seedling pea seedling

1. radicle

2. plumule

3. cotyledon

4. testa

[4]
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 (b) (i) Measure the total uncurled length of the pea seedling in Fig. 2.1 and record it 
below.

  .......................................................

   Measure the total uncurled length of the bean seedling in Fig. 2.1 and record it 
below.

  .......................................................
[2]

  (ii) Make a large labelled drawing to show the whole of the pea seedling, twice its 
actual size.

[6]
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 Peas and beans belong to the same plant group, legumes. Seeds of legumes are known to 
contain protein.

 (c) (i) Describe a practical test you could carry out on a fresh pea seed to show it contains 
protein.

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 .............................................................................................................................. [3]

  (ii) Describe an investigation you could carry out using this test to compare the protein 
content of fresh pea seeds and fresh bean seeds.

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 .............................................................................................................................. [3]



7

5090/62/M/J/13© UCLES 2013 [Turn over

For

Examiner’s

Use

 Seeds of legumes are known to contain higher levels of protein than any other food plants. 
Table 2.2 shows the approximate masses of protein found in 100 g masses of some fruits 
and vegetables.

Table 2.2

type of fruit
or vegetable

carrot lentil pea potato
soya
bean

tomato

mass of protein
in g / 100 g

1.0 23.5 19.0 5.0 22.0 1.5

 (d) (i) Draw a bar chart on the grid below to show the protein content of these foods.

[3]

  (ii) Of the types of fruits and vegetables named in Table 2.2, suggest which are 
legumes.

 .............................................................................................................................. [1]

[Total: 22]
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3 The composition of inhaled air differs from that of exhaled air.

 Complete Table 3.1 for water vapour in exhaled air and state the test for the presence of 
each of the three gases.

Table 3.1

inhaled air exhaled air test

carbon dioxide 0.04% 4.0%

oxygen 21% 16.0%

water vapour
variable – depends 

on environment

[7]

[Total: 7]


