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1 (a) Fig. 1.1 shows a simple respirometer that can be used to measure the rate of re
by measuring oxygen uptake.
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Fig. 1.1
A student used this apparatus to test the hypothesis:
The rate of respiration will double for every 10°C rise in temperature.
(i) Identify the independent and dependent variables in this investigation.

INAePENAENt Variable.................cooeeeeueieii et

(ii) Sketch a graph to show the expected results if the student’s hypothesis is
correct.

2]
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(iii) Describe how the student could use the apparatus in Fig. 1.1 to test this hy
using germinating seeds.

Your method should be detailed enough for another person to use.
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(b) The student calculated the rate of respiration as volume of oxygen taken up
mass of the germinating seeds.

Explain how this rate of respiration was calculated.

(c) Outline how the student could use the apparatus in Fig. 1.1 to find the optimum
temperature for respiration in the germinating seeds.

(d) In a different investigation the student measured the effect of external temperature on
the oxygen uptake of a small mammal.

Careful attention was paid to the welfare of the mammal during the investigation.

Table 1.1 shows the results of this investigation.

Table 1.1
oxygen uptake / arbitrary units
environmental temperature / °C

trial 1 trial 2 trial 3 trial 4 mean

5 52 36 48 45 45.3
10 42 32 35 36 36.3
15 35 25 29 24 28.3
20 28 15 17 22 20.5
25 17 10 11 9 11.8
30 14 11 13 10 12.0
35 12 10 11 11 11.0
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(ii)

(iii) Suggest an explanation for the higher rates of oxygen uptake of the small mammal
at the low temperatures.

[Total: 21]
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2 (a) In plants the growth regulator, auxin, is synthesised in the stem tip and mov
from the tip. The movement of auxin through plant tissues was investigated using
seedlings as shown in Fig. 2.1.

The following procedure was used.

e Stems were cut into 60 mm lengths.

* Agar blocks containing radioactive auxin were placed on the apical surfaces of two
groups of stem lengths.

¢ The basal ends of the stem lengths were placed on agar blocks without any auxin
to provide support.

apical end (end agar block containing
closest to stem tip) radioactive auxin

stem tip

location of

. 60mm ——
tissue used \

basal end (end l;TI

closest to root) agar support

main root

Fig. 2.1

¢ After 10 minutes the agar blocks at the apical ends were removed.

e One group of stem lengths was placed in air and the other group in an atmosphere
of nitrogen.

e Both groups were left in light for 30 minutes after removing the agar blocks.

* The position of the radioactivity was located.

Fig. 2.2 shows the results of the investigation.

position of radioactivity
when agar removed

. o omm
position of radioactivity

25mm after 30 minutes in light

stem lengths

mean distance mean distance moved in
moved in air nitrogen atmosphere

Fig. 2.2

(i) Identify one variable that should be standardised during this investigation.
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7

(iii) Calculate the rate in mmh=" of movement of auxin in air.

(b) A similar investigation was carried out to test the hypothesis:

The rate of movement of auxin will be faster in plants grown in the light than
plants grown in the dark.

Table 2.1 shows the results of this investigation.

Table 2.1

plants grown in light plants grown in the dark

sample number sample number

1, 2/3/4|5|/6,7|8|9/10/1]2 3,4 |5|6|7]89]10

rate of movement mmh-1

56 |61 6652 50 68 76 51 55|64 45|52 |42 |35|55|38|32|37|45| 51

mean + standard deviation (s) = 59.9 + 8.5 | mean + standard deviation (s) =43.2 £ 7.7

(i) State two pieces of evidence from Table 2.1 that support the hypothesis.

(ii) A ttest was carried out to see if the difference in the rates of movement of auxin in
plants grown in the light and plants grown in the dark was significant.

Suggest a null hypothesis for this statistical test.

(iii) Explain how the student should use the value for tto find out if the difference in the
rates of movement of auxin is significant.

[Total: 9]
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