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1 Fig. 1.1 shows the apparatus used in an investigation for measuring the rate of water uptake 
as a way of comparing transpiration rates.
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Fig. 1.1

 • The plant is attached to the glass tube by a short piece of rubber tube.
 • This is carried out under water so that no air can enter the base of the plant.
 • As the plant absorbs water it draws more water along the capillary tube.
 • It is noted how far along the scale the water moves in two minutes.
 • Water can be added from the syringe to refill the capillary tube.
 • This is recorded in Table 1.1.
 • Readings were taken at intervals of two hours, as shown in Table 1.1.

Table 1.1

time of day 
reading 
taken 

distance moved in 
two minutes

/ arbitrary units

0800   7

1000 12

1200 26

1400 29

1600 42

1800 30

2000
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 (a) (i) Complete Table 1.1 by reading the scale in Fig. 1.1. [1]

  (ii) State how the scale could be set to zero before another reading was taken.

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

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

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

  (iii) Construct a graph from the figures in Table 1.1.

[4]

  (iv) Suggest three named environmental conditions that might account for the shape of 
the curve.

1. ...............................................................................................................................

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

2. ...............................................................................................................................

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

3. ...............................................................................................................................

 ..............................................................................................................................[3]
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  (v) Suggest a possible reason for the reading at 1400 hours being lower than might 
have been expected.

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

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

  Fig.1.2 represents a section through a leaf.

Fig. 1.2

 (b) Draw arrows and labels on Fig. 1.2 to show:

  (i) a pathway by which water moves through the leaf and is lost to the atmosphere.
   Identify, using appropriate labels, the physical processes that are involved. [4]

  (ii) the route taken by carbon dioxide that is being used in photosynthesis. [2]

  (iii) Label the leaf cells that are important in these processes. [3]

[Total: 20]
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2 Fig. 2.1 shows the inside of a seed.

Fig. 2.1            ⋅ 0.75

 (a) (i) Make a large, labelled drawing of those parts of the seed that will develop into the 
stem and root as the seed germinates. Indicate which part becomes the stem and 
which becomes the root.

[5]

  (ii) Calculate the magnification of your drawing compared with the actual size of the 
specimen from which Fig. 2.1 was taken. Show all working clearly.

   total length of drawing  ........................................................

   equivalent length of specimen  ............................................

 magnification =  .................................................  [4]

[Total: 9]
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3 Fig. 3.1 shows the apparatus set up at the beginning of an investigation into the effect of 
animals and plants on the carbon dioxide concentration in water.

A CB D

Fig. 3.1

 Hydrogen carbonate indicator (bicarbonate indicator) reacts to pH by changing colour.

 • In neutral conditions it is red.
 • In alkaline conditions it is purple.
 • In acidic conditions it is yellow.

 The dilute indicator is not harmful to living organisms such as water snails and pond weed 
that are used in this investigation.

 The contents and appearance of each container are listed in Table 3.1.

Table 3.1

container A container B container C container D

contents of 
container

indicator only snail and 
indicator

pond weed 
and indicator

snail, 
pondweed and 
indicator

colour of 
indicator 
when set up

red red red red

 The apparatus was left in bright light for two hours. The colour of the indicator in each 
container was then observed.
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 (a) (i) Complete Table 3.2 to suggest the colour of the indicator in each container, after 
two hours in bright light.

Table 3.2

container A container B container C container D

contents of 
container

indicator only snail and 
indicator

pond weed 
and indicator

snail, 
pondweed and 
indicator

colour 
in each 
container 
after two 
hours

[4]

  (ii) Name the two processes that are responsible for these colour changes.

1. ...............................................................................................................................

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

  (iii) Explain how these processes cause the colour changes.

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

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

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

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

  (iv) If container C was covered with light-proof foil for the whole of the investigation, 
suggest and explain how the results might be different from that suggested in 
Table 3.2.

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

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

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

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

 [Total: 11]
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