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Answer all the questions.

1 Fig. 1.1 shows drawings from electron micrographs of an animal cell and a plant cell.

Fig. 1.1

(@) Name structures A toC.

A

B

C (3]

(b) State one function of the Golgi apparatus in either of the two cells.
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(c) Large water-soluble molecules cannot pass through the phospholipid bilayer of the cell
surface (plasma) membrane.

Outline how these molecules pass into a cell.

[Total: 7]
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2 Fig.2.1 shows a drawing of some cells from a tissue lining the inside of the respiratory passages.

(a)

(ii)

(iii)

Fig.2.1

Name the type of tissue shown in Fig. 2.1.

(1]

Name D toF.

D

E

. [3]

Using the scale line given in Fig. 2.1, work out the magnification of the drawing.

Show your working.

Give your answer to the nearest whole number.

Answer = (2]
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(iv) Explain how the tissue shown in Fig. 2.1 may protect against infections in organs such as
the lungs.

...................................................................................................................................... [3]
(b) Tuberculosis (TB) is a serious lung disease that is increasing throughout the world.
State two ways in which this increase could be prevented.
LTS
P2 RSP PR
............................................................................................................................................. [2]

[Total: 11]
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«  The National Blood Service is an integral part of the National Health Service.

«  Every year they process 2.5 million blood donations.

«  They also ensure that the blood they supply is properly screened.

(@) Complete Table 3.1 to show the types of stored blood products and their uses.

The first row has been completed for you.

Table 3.1

(3]

(b) Enzymes are an important part of donated blood. As donated blood contains enzymes, the
conditions for storage must be carefully controlled.

State one storage condition and explain why it must be controlled.

condition

explanation

(4]
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(c) Many enzymes are only active in the presence of a hon-protein component called a cofactor.

Name a cofactor involved in the blood clotting process.

[Total: 10]

[Turn over



8

4 (a) Inthis question, one mark is available for the quality of spelling, punctuation and grammar.
In many gyms and sports clubs, staff are fully trained to give first aid to a heart attack victim.
Describe how chest compressions (as part of CPR) and the use of a defibrillator, may be

used to maintain the circulation in someone who has just collapsed as a result of a heart
attack.

Quality of Written Communication [1]
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(b) During cardiac arrest, a ‘shock sheet’, such as the one shown in Fig. 4.1, can be administered
to the patient. It is designed to be wrapped around the patient’s legs and inflated, which
raises the blood pressure in the upper part of the patient’s body within 30 seconds.

Fig.4.1

(i) Explain why the shock sheet raises the blood pressure in the upper part of the patient’s
body.

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

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

(ii)  Why is itimportant that the blood pressure in the upper part of the body is maintained?

[Total: 11]
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Lipids are large molecules with few oxygen atoms and many carbon and hydrogen atoms.
Triglycerides are one major group of lipids. Fig.5.1 shows the generalised structure of a
triglyceride.

ﬁ
H,C O C (CH,), CH,
|C|)
HC 0 C (CH,). CH,
ﬁ
H,C @) C (CH,), CHj3
V
G
Fig.5.1

(@) (i) Name the bond labelled G.

...................................................................................................................................... [1]
(i) Name the type of reaction which formed bond G.

...................................................................................................................................... [1]
(iii) Name the part of the triglyceride molecule in the shaded box.

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

(b) Fatty acids are described as saturated or unsaturated.

State a difference between saturated and unsaturated fatty acids.
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(c) Cholesterol is another type of lipid. It has many functions in the body including forming part of
membranes. When cholesterol is carried in the blood it is bound to small complexes called
lipoproteins.

Suggest why cholesterol is carried as lipoprotein.

[Total: 9]
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6 (a)

(b)

12

In order to breathe out (exhale) forcefully, the following events happen:

J | the volume of the thorax decreases

K | air pressure in the thorax is higher than atmospheric pressure

L | the diaphragm relaxes and the internal intercostal muscles contract

M | air flows out of the lungs.

Place the events in the correct order using letters J to M.

Doctors may use pulmonary (lung) function tests to diagnose various diseases associated
with the respiratory system. During tests, measurements such as FVC and FEV, may be
taken. These are defined below.

e Forced vital capacity (FVC) measures the volume of air exhaled when a subject takes a
deep breath and then exhales as forcefully and as rapidly as possible.

e FEV, is the volume of air exhaled in the first second of a forced expiration (exhalation)
from a position of full inspiration (inhalation).

Individuals with healthy lungs can exhale 80% of the FVC within one second.

Table 6.1 shows the results of lung function tests for three patients, Q, R and S.

Table 6.1
patient FEV,/dm?3 FVC/dm3 FEV,: FVC/%
Q 4.4 5.2 84.6
R 3.6 4.5 80.0
S 1.2 3.4

(i) Calculate the proportion of air exhaled forcibly in one second as a percentage of FVC for
patient S.

Show your working.

Give your answer correct to one decimal place.
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(ii) Doctors use the scale shown in Table 6.2, to assess the severity of chronic obstructive
pulmonary disease (COPD) in a patient.

Table 6.2
FEV, :FVC/% category of COPD
60-80 mild
40-59 moderate
less than 39 severe

Using your results from (b)(i) state the category into which patient S falls.

(c) Describe the sequence of changes that occur in the lungs, when a patient is developing

emphysema.

END OF QUESTION PAPER

[Total: 12]
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