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(iii) Explain how the standard deviation can be used to interpret data.

(b) Doctors use atropine drops to help diagnose problems inside the human eye.

Atropine is a drug that dilates the pupil. Atropine works by preventing the
neurotransmitter acetylcholine stimulating some of the muscles of the iris of the eye.

The photograph below shows a person who has had atropine drops put into one eye.

© Spito

(i) Suggest why the pupil dilates when atropine is added to the eye.
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(i) Explain why drugs, such as atropine, are tested on animals before being used
on humans.

(Total for Question 4 = 11 marks)
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5 Arespirometer can be used to measure the uptake of oxygen by living organisms.

The diagram below shows a respirometer used by a student to investigate the effect
of temperature on the rate of oxygen consumption of maggots (blowfly larvae).

[’

< =

—— Syringe

Maggots

Filter paper rolled
to form a wick

.

|
Capillary U-tube

. .. Potassium hydroxide
containing coloured oil

solution

(@) (i) Place a cross X in the box next to the reason why oxygen consumption by
maggots can be measured using this respirometer.

oxygen consumption equals carbon dioxide production
oxygen consumption is greater than carbon dioxide production

the maggots produce carbon dioxide

0 I N A
O N @ >

the carbon dioxide produced by the maggots is absorbed
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(i) Explain the purpose of the syringe in this investigation.

(b) The student placed the respirometer in a water bath at different temperatures.

The table below shows the results of this investigation.

Temperature of water bath Mean oxygen consumption
/°C /cm? g hr?
10 3.6
15 7.2
20 10.2
25 15.0
30 18.0
35 16.2

(i) During this investigation, the student found that 2.0 g of maggots consumed
4.5 cm?® of oxygen in 20 minutes.

Use this information to calculate the temperature of the water bath most
likely to produce this result. Show your working.

ANSWEL ..o °C
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(i) Suggest how this investigation could be modified to find a more accurate
optimum temperature for respiration in maggots.

(c) The student did not use temperatures higher than 35°C because of the effect this
would have on enzyme-controlled respiratory processes such as chemiosmosis.

Explain the effect that a high temperature has on chemiosmosis.

(Total for Question 5 = 9 marks)
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The photograph below shows a sea slug, Aplysia californica.

© Genny Anderson / Marine Science

Magnification x1

A sea slug uses a tube called a siphon to help with gas exchange. When the siphon is
touched, it is withdrawn into the body of the sea slug.

An investigation was carried out to compare the behaviour of a sea slug living in calm
water with a sea slug living in rough water.

A squirt of seawater from a syringe was directed towards the siphon of each sea slug.
The time that the siphon remained withdrawn in the body was recorded.

Ten successive trials were carried out for each sea slug.

The graph below shows the results of this investigation.
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Sea slug from calm water
Sea slug from rough water
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(@) Using the information in the graph, compare the behaviour of these two sea
slugs.
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(c) Functional magnetic resonance imaging (fMRI) can be used to observe the
activity of the human brain in response to repeated stimuli.

Explain how fMRI can be used to observe activity in the human brain in response
to repeated stimuli.

(Total for Question 6 = 11 marks)
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7 The scientific article you have studied is adapted from several sources.

Use the information from the article and your own knowledge to answer the
following questions.

(a) Beta blockers are antihypertensives.

Suggest why beta blockers might impair the performance of an endurance
athlete (paragraph 7).
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(d) Autologous transfusion means the blood is from the same person (paragraph 19).
Explain why the blood must be from the same person.

(e) Anabolic steroids promote muscle growth and protein synthesis (paragraph 21).

(i) Name two proteins, other than actin and myosin, that are synthesised in
muscle tissue and are involved in muscle contraction.

(ii) The diagram below shows part of a sarcomere.

Complete the diagram by drawing and labelling where actin and myosin are
found.

Zline
Zline

(f) Testosterone is an endogenous substance (paragraph 22).
Suggest what is meant by the term endogenous.
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*(g) Mice can run about 900 metres before exhaustion. In tests, mice given GW1516
(paragraph 25) were able to run 1800 metres before exhaustion.

GW1516 works by changing the proportion of slow twitch to fast twitch muscle
fibres.

Explain why this change in proportion would benefit endurance athletes.
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(h) The article refers to the use of recombinant erythropoietin (paragraph 19) and
recombinant GH or growth hormone (paragraph 29). These human proteins can
be made using genetically modified plants.

Describe how plants can be genetically modified to produce human proteins.
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(j) Suggest why a ban on the use of blood doping and EPO by athletes is difficult to
enforce (paragraph 44).

(k) In the future, tests may need to be carried out on muscles to detect if gene
therapy has been used (paragraph 47).

Describe how gel electrophoresis could be used to identify a new gene in the
muscle tissue of an athlete.

(Total for Question 7 = 30 marks)
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