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Section A

These questions are about your investigation into the effect of surface area to volume ratio on
the uptake of a substance.
Use your copy of Task Sheet 2, your results and your graph to answer the questions.

Answer all questions in the spaces provided.

9 Other than surface area and volume, give one variable that could have affected
diffusion in this investigation.

Explain how this variable would affect diffusion of acid into the agar.

V=14 = o] L= SRR
EXPIanation ..o
(2 marks)
10 Suggest two limitations of the method you used that could have affected your results.
L PSSP PP PPRPP
2 e e e e e e a—ee—eeeeeeeeeeeat———eeeeeeeeeaaea———eteeeeeaaaana————eaaaeeeeaaanaraaeeeaeeaaaans
(2 marks)
1 You used agar cubes as model cells to find the relationship between surface area to
volume ratio and the rate of diffusion.
Evaluate the use of agar cubes as model cells in this investigation.
(2 marks)
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3 Do not write
outside the
box

12 A student carried out a similar investigation to yours. The graph shows her results.
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12 (a) Describe her results.

(2 marks)

Question 12 continues on the next page

Turn over p
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12 (b) She used agar cubes as models to investigate the hypothesis that very small

animals are able to carry out efficient gas exchange without gas exchange surfaces
such as qills or lungs.

Explain how her data support this hypothesis.

(2 marks)

13 The student also used her results to explain the advantage of some adaptations of the
leaves of xerophytes.

Suggest and explain how one adaptation of the leaves of xerophytes affects surface
area to volume ratio and water loss.

Yo F= T = [ o PP
EXPIanation ..o
(2 marks)

14 Another student carried out a similar investigation to yours but he used different

concentrations of acid with agar cubes all measuring 10 mm x 10mm x 10mm. As in
your investigation, he obtained a range of times for the agar cubes to change colour.

Explain why.

(2 marks)
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Resource Sheet

Resource A
Emphysema is a disease which affects lung function.

A doctor measured the rate and volume of breathing of a person with emphysema after he started
exercise, Figure 1. The doctor made the same measurements for a person without emphysema,
Figure 2.

Figure 1

Person with emphysema

Volume of air
oreatned |\ [\ ANV

in and out

Time after starting exercise _—>

Figure 2

Person without emphysema

Volume of air
breathed
in and out

Time after starting exercise >

Turn over p
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Resource B

Doctors investigated the effect of the smoking habits of men on their non-smoking wives.

The doctors recruited 540 non-smoking women aged 40 or older. They divided these women into

groups according to the smoking habits of their husbands.

After 14 years, the doctors recorded how many of the wives had died and their cause of death.

They used these data to determine the relative risk of a wife dying from a particular disease
according to her husband’s smoking habit.

In this comparison, they gave the relative risk to the wife of a non-smoker as 1.00. A value greater

than 1.00 shows an increased risk compared to the wife of a non-smoker.

The results are shown in Figure 3.

Figure 3

Relative risk of wife dying

Cause of
death Husband smokes Husband smokes
Husband .
1 to 19 cigarettes/ more than 19
non-smoker \

day cigarettes/day
Lung cancer 1.00 1.61 2.08
Emphysema 1.00 1.29 1.49
Cervical cancer 1.00 1.15 1.14
Stomach cancer 1.00 1.02 0.99
Heart disease 1.00 0.97 1.03
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Section B
Use the information in the Resource Sheet and your own knowledge to answer the questions.
Answer all questions in the spaces provided.
Use Resource A to answer Questions 15 to 18.
15 Describe two differences between the breathing of a person with emphysema and a
person without emphysema.
PP PSERR
2 e eeee e et e e Eeeeeeeeeeeeeeaate—eeeeeeeeeaaaaatetteeeeeeeaaannanateeaeeeeeaaannrneaaeaeeeaaanns
(2 marks)
16 The person with emphysema found it difficult to carry out the exercise.
Explain why:.
(3 marks)
(EXEr@ SPECE) ..ottt ettt e e
Turn over »
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17 People suffering from emphysema have less elastic tissue in their lungs.

Explain how this affects the efficiency of gas exchange in the alveoli.

(3 marks)
(EXEF8 SPACE) ...ttt ettt e e e e e e e e as
18 (a) Micrographs of lung tissue taken from people with emphysema show large air spaces
compared with lung tissue from healthy people.
Explain why.
(1 mark)
18 (b) Explain why the presence of these large air spaces reduces gas exchange.
(2 marks)
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Use Resource B to answer Questions 19 to 20.

19 A journalist concluded from these data that if a husband smoked, it greatly increased
the risk of his wife dying of certain diseases. Evaluate this statement.

Turn over for the next question

Turn over p»
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10

20

The doctors told the men who smoked that continuing to smoke cigarettes would
increase their risk of suffering heart disease in later life.

Explain how smoking cigarettes increases the risk of developing heart disease.

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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