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Answer ALL questions in the spaces provided

1. In mammals, periods of starvation or physical exercise result in a decrease in the blood
glucose concentration.

(a) Name the organ which detects a fall in the blood glucose concentration.

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

(b) Name the hormone that is secreted in response to a fall in the blood glucose
concentration.

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

(¢) Describe how the secretion of this hormone results in an increase in the blood glucose
concentration.

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

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

(Total 5 marks)

Leave
blank
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2. The flow chart below illustrates some of the stages that occur in glycolysis.

Glucose

2 ATP
2 ADP + 2 P;

6 carbon phosphorylated intermediate

2 x oxidised NAD 2ADP + 2P,
2 x reduced NAD 2 ATP

v v

Glycerate 3-phosphate Glycerate 3-phosphate
ADP + P; ADP + P;
ATP ATP
Pyruvate Pyruvate

(a) State the net gain in ATP from one molecule of glucose in glycolysis.

(b) Explain why the yield of ATP from the respiration of one molecule of glucose when
oxygen is present is more than the yield of ATP from the respiration of one molecule of
glucose under anaerobic conditions.

(Total 6 marks)

Leave
blank
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3. The diagram below represents a section through the human retina. Leave
blank

Cone cell

Rod cell

Bipolar cell

e Ganglion cell

To brain

(a) Name the retinal pigment found in a rod cell.

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

(b) Explain how the pigment in rod cells is involved in the conversion of light energy into
nerve impulses.

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

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




(c) Using the information in the diagram, suggest why stimulation of cone cells results in a
more detailed image than stimulation of rod cells.

(d) The eye of a species of moth contains three different pigments. The table below shows
the wavelengths and colours of light which are most strongly absorbed by these

pigments.
Pigment Wavelength most strongly absorbed/nm
A 350 (ultraviolet)
B 440 (violet)
C 525 (green)

Using information in the table, and your knowledge of the retinal pigments in the human
eye, compare the sensitivity to colour of the moth’s eye with that of the human eye.

(Total 11 marks)

Leave
blank
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4. The diagram below represents a kidney tubule (nephron). Leave
blank
A
AN
B
C
\
\
&
(a) Name the regions labelled A, B and C.
O OO OO OO SO O PR PO TO O PTUOPRUROOSOUPTURRUTOOO
5 Z OO OSSP P O PSPV OO OO U PO RPN
O U S ————
(1)




(b) In an investigation on a person eating a balanced diet, the concentration of urea over a
24 hour period was measured in the nephron regions A, B and C. The mean values of
the urea concentrations are shown in the graph below.

7.0
concentration - e :
of urea 50
/gdm™3

4.0

3.0

2.0

1.0

A B C

Region of nephron

Explain how the change in urea concentration between parts A and B of the nephron is
brought about.

(¢) Although the urea concentration in regions A and B remained relatively constant
throughout the time period, the concentration in region C varied between 6 and 7 g dm™.
Suggest an explanation for this variation.

NI8502A 7 Turn over
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(d)

In a similar investigation, the person ate high protein meals during the 24 hour period.
The urea concentration in region A of the nephron was found to have increased from

0.30 to 0.38 gdm™.
Give an explanation for the increase in urea concentration.

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

(Total 10 marks)

Leave
blank
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Give an account of the sequence of events by which the arrival of an action potential at a Leave
synapse results in an action potential in the post-synaptic neurone. blank

...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
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Leave
................................................................................................................................................... blank
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(Total 8 marks)
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Option C: Human health and fitness

6. Explain what is meant by each of the following terms.

(a) Cardiac output

(Total 6 marks)

Leave

blank
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7. The diagram below represents a section through part of a human lung. Leav
blani
(a) Name the cells labelled A and B.
O
B ettt ettt ettt ettt et oot
(2)
(b) Circle the most appropriate measurement from the three given below to represent the
distance between X and Y on the diagram.
0.5 mm 0.5 um 0.5 nm
(1)
(c) State the cause and explain the effects of pneumoconiosis.
@ Y
(Total 6 marks)
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8. The trace on the diagram below shows the tidal volume of a man of average fitness at rest.

6
Lung
volugne A
/d
s
4
Vital
3 capacity
2
1 *
Residual
volume
0 v
0 20 40 60 80 100 120

4 ) Time / secs
Start of exercise

(a) Calculate the minute volume (Vg). Show your working.

(b) The man began to run on a treadmill at 20 seconds and continued running for the next
100 seconds.

Continue the trace on the diagram to the end of the time scale to show the changes in the
tidal volume while the man was exercising.

(2)
(c) Explain the meaning of the term residual volume.

N18502A 14
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(d) Describe and explain the effect of training on ventilation efficiency. Leave
blank

@ |Q8

(Total 7 marks)
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Children are vaccinated against a number of diseases. A vaccine contains disease-causing Leave
organisms which have been made harmless but which act as antigens. In order to achieve | blank
full protection, it is often necessary to give two injections of a vaccine.

The graph below shows the change in the level of antibodies in the body following two
injections of a vaccine against a disease.

Antibody level
/ arbitrary units

S =N WA WL

0 2 i 6 8 10
T T Time / weeks

First Second
injection injection

(a) (i) Compare the changes in the level of antibodies in the body following the first and
second injections of the vaccine.




(b) Explain how passive immunity differs from active immunity.

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

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

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

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

(c) Antibodies are just one of the many types of protein found in blood plasma. The table

below shows the protein content of lymph, tissue fluid and blood plasma.

Protein content/g dm 3
Lymph 26
Tissue fluid 19
Blood plasma 69

Compare the protein content of lymph with that of tissue fluid and blood plasma and
suggest a reason for the differences.

(Total 11 marks)

Leave
blank
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