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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an

answer, put a line through the box £ and then put a cross in another box X.

Figure 1a shows epithelial cells that line the respiratory airways.

ciliated
eplllthellal goblet
ce cell

Figure 1a

Figure 1b shows the detailed structure of one goblet cell.
Goblet cells produce mucus.
Mucus contains large molecules of a protein called mucin.

mucin

Figure 1b

(a) Identify the name of the cellular structure that transports mucin through the cell.

A mitochondria
B nucleus

C ribosomes
D

vesicles

(1
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(b) Name the process by which mucin leaves the goblet cell.

(d) The fluid mosaic model describes the structure of cell surface membranes.

State two features of the fluid mosaic model.

(Total for Question 1 = 8 marks)
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2 Figure 2 shows a student breathing in and out whilst connected to a closed circuit
spirometer.
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Figure 2

(a) Explain why soda lime is used in the spirometer.
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(b) Figure 3 shows the spirometer trace of the student whilst at rest for two minutes.

6

volume
(L) 3

The student breathed in and out normally for the first minute, then took a deep

NNANA A AN /‘\

V\/\/\/\/\/\/\/\/\ /

time (minutes)

Figure 3

breath in and immediately breathed out as much as possible.

They then continued to breathe normally.

(i) Identify the letter, on Figure 3, which shows the vital capacity of the student.

O Nn W >

(1)
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The respiratory minute ventilation rate (RMV) is the volume of air passing into and
out of the lungs in one minute.
(i) Calculate, using the information in Figure 3, the RMV for the student during
the first minute.
Use the equation: RMV = tidal volume x breaths per minute
Show your working.
(2)
RMV = L minute™
(c) The student then cycled on an exercise bike for two minutes whilst still connected
to the spirometer.
Sketch on Figure 4, the spirometer trace for this student as they cycled. Start your
trace from the @ on they axis.
(3)
6
5
4
volume L 4
L 3
2
1
0 T 1
0 1 2
time (minutes)
Figure 4
(Total for Question 2 = 8 marks)
J
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3 Figure 5a shows the external structure of a human heart.
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Figure 5b shows a blocked coronary artery.
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(@) (i) State whatis meant by the term myogenic.
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(b) One risk factor for cardiovascular disease (CVD) is a high fat diet. This may lead to
fatty deposits in the wall of the coronary artery. Fatty deposits could eventually
lead to the coronary artery becoming blocked.

Explain how a blocked coronary artery may lead to a heart attack.
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(c) (i) Figure 6a shows an electrocardiogram (ECG) trace during the cardiac cycle.

D R P R
g T~ !
millivolts N / N~ /’\w /
(mV) QY Q
S S
time (s)
Figure 6a
Identify the letter on Figure 6a that represents when the atria contract.
(1)
LI AP
I B R
I ¢
LI DT
(i) Figure 6b shows the changes in the volume of blood in the left ventricle
during the cardiac cycle.
<t Z =
20 - W—X X 03 Y -
= ~
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ventricular 5 \ L/
volume /
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//
\\ P
\
0 A -~
time (s)
Figure 6b
Identify the letter on Figure 6b that represents ventricular systole.
(1)
L0 AW
L]
I cy
I D z

10

p 6 1 0 7 4 A 01 0 1 6

VAUV SIHLNI 3419 10N 03

RIS

I IR




(i) The duration of a heartbeat in Figure 6b is 0.8 seconds.

Calculate, using information from Figure 6b, the cardiac output for this heart.
Cardiac output = stroke volume (ml) X heart rate (beats per minute)

Show your working.
(3)

‘DO NOT WRITE IN THIS AREA

cardiac output = ... ml minute

(Total for Question 3 = 13 marks)
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(

4 Figure 7 shows the structure of a nephron in a kidney.

\J

Figure 7

(a) Complete the table to show the names of C and D.

Region of nephron

A

Glomerulus

B

Proximal convoluted tubule (PCT)

Collecting duct

(2)

12

p 6 1 0 7 4 A 01 2 1 6

O A

VAUV SIHLNI 3419 10N 03




VIHY SIHL NI IL-IM ION-Od
DO :NOT WRITE IN-THIS AREA

YISV SIHENEILIIM TON-OC
DO NOTWRITE INTHIS AREA

YIHV SIHLNESLIGM ION O
DO NOTWRITEIN THIS AREA

(b) Aldosterone is a hormone that is secreted by the adrenal glands when blood
pressure drops.

Figure 8 shows kidneys and adrenal glands.

adrenal glands

/|

Figure 8

Describe how aldosterone increases blood pressure.
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(c) Kidney failure occurs when 50% or more of the nephrons are damaged. Patients Gas G
with kidney failure may be treated with kidney transplantation. AR 5K

Discuss the advantages and disadvantages of treating kidney failure with kidney
transplantation.
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(Total for Question 4 = 11 marks)

40 MARKS

TOTAL FOR PAPER
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