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1

Answer ALL questions.

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 mark your new answer with a cross X.

Genetic information is encoded in DNA.

(@) The diagram below shows part of a DNA double helix.

Some parts are shown in the boxes labelled P, Q, R and S. One of the bonds is
labelled N.
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For each of the statements below, put a cross in the box X next to the correct answer.

(i) One of the bases in box S is adenine, the other base in box S is
(1)

] A cytosine
[0 B guanine
[J € thymine
[0 D wuracil

(ii) The bond labelled N is a
(1)
] A covalent bond

[J B glycosidic bond
[J € hydrogen bond
[0 D phosphodiester bond

(iii) The box that contains a mononucleotide is
(1)
[0 A boxP

[0 B boxQ
[0 € boxR
[0 D boxS

(b) Name the sugar present in a DNA mononucleotide.
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-
(c) The accepted theory of DNA replication is semiconservative replication.
(i) Explain the meaning of the term semiconservative replication.
(2)
(ii) Name the scientists whose classic experiments provided evidence to support
semiconservative replication of DNA.
(1)
(Total for Question 1 = 7 marks)
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( )

2 Hereditary haemochromatosis is a disorder resulting from the inheritance of recessive alleles.

(@) Explain what is meant by the term recessive allele.
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(b) Explain how a genetic pedigree diagram could show how haemochromatosis is inherited.
(3)
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-
(c) Prenatal testing can be used to determine whether or not a fetus has hereditary
haemochromatosis.
Name one method of prenatal testing and describe how it can be used to detect
hereditary haemochromatosis.
(4)
IVIEEROM ..
Description of how the Method iS USEA ...
(Total for Question 2 = 9 marks)
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3 Mammals require a heart to pump blood.

Volume of right ventricle / cm?

(@) The graph below shows the volume of the right ventricle during the cardiac cycle
of a person.
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Put a cross X in the box next to the correct words to complete each of the
following statements.

() The correct sequence of events in the cardiac cycle is

O oo o
O N w >

atrial diastole — ventricular systole — atrial systole — ventricular diastole
atrial systole — ventricular systole — atrial diastole — ventricular diastole
ventricular diastole — atrial diastole — atrial systole — ventricular systole

ventricular systole — atrial systole — atrial diastole — ventricular diastole

At 0.5 seconds in this cardiac cycle, the

A atrioventricular valves and semilunar valves are both closed

B atrioventricular valves and semilunar valves are both open

C atrioventricular valves are closed and the semilunar valves open
D

atrioventricular valves are open and the semilunar valves closed
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(iii) The right atrium is in systole at

(1)
-4

R E [0 A 0.22seconds

L

n O 0.52 seconds

T

E 0 0.72 seconds

E [0 D 0.92 seconds

e

;

B (iv) Use the graph to calculate the heart rate for this person.

Sz (2)

............................................................. beats min~’
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(b) The graph below shows the effect of training on the heart rate of a person before,
during and after a period of exercise.
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(i) Use the information in the graph to describe the effect of training on the
heart rate of this person.
(3)
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(i) Explain why the risk of developing coronary heart disease may be reduced for
this person as a result of the training.

ONOTWRITEINTHISAREA

(Total for Question 3 = 10 marks)
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4 The addition of sugars to food is one risk factor for cardiovascular disease (CVD).
(@) Two sources of sugar used in foods are sucrose and high-fructose corn syrup.

(i) Describe how sucrose is formed from monosaccharides.

(i) High-fructose corn syrup is manufactured from starch.

Describe the structure of starch.
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(b) There may be a relationship between added sugar in the diet and the ratio of
LDL-cholesterol to HDL-cholesterol in the blood.

A study of young people was carried out to investigate this relationship.

The graph below shows the results of this study.
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() The scientist who carried out this study concluded that:
‘The addition of large quantities of sugar in the diet increases the risk of CVD.

Use the information in the graph and your own knowledge to explain why the
scientist came to this conclusion.
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(i) Suggest two reasons why the young people included in this study might
underestimate the risks of added sugar in their diet.

(2)
e
e

(iii) Suggest why young people taking statins were not included in this study.
(2)
(Total for Question 4 = 13 marks)
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( )

5 Blood clots can form in large veins. Venous thromboembolism (VTE) is a condition
where blood clots move to other parts of the body.

(a) The photograph below shows a cross section of a large vein.
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(i) Measure the width of the wall X-Y in the photograph.

Use this measurement to calculate the actual width, in mm, of the wall of this vein.
Show your working. 2)
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-
(b) Clinical measurements can be used to help diagnose VTE. These measurements
include oxygen concentration in the blood, breathing rate and the presence of
fibrin fragments in the blood.
The table below shows how these clinical measurements can be used to help
diagnose VTE.
Oxygep . Breathing rate Fibrin fragments
concentration in — . Group
/ breaths min in the blood
the blood / a.u.
10.7 or higher 20 or lower present in a few patients | without VTE
lower than 10.7 higher than 20 present in all patients with VTE
(i) Describe how a blood clot forms in large veins.
(4)
.
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(ii) Suggest why the oxygen concentration in the blood is low in a patient with VTE.
(3)

ONOTWRITEINTHISAREA

(2)

(Total for Question 5 = 13 marks)
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6 The fluid mosaic model describes the structure and properties of cell membranes.

(@) The diagram below shows the structure of a cell membrane based on this model.

TR {]ﬁ%i%iﬁﬁﬁﬁ@%

LSS RS LRELY

(i) Name the molecule labelled A.

(i) Explain how the properties of molecule A contribute to the fluid mosaic
model of cell membranes.
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(b) An experiment was carried out to investigate the effect of pH on the permeability
of beetroot membranes.

Beetroots are root vegetables that appear red because the vacuoles in their cells
contain a water-soluble red pigment. This pigment cannot pass through membranes.

Seven cubes of beetroot were cut, rinsed and blotted dry. One piece of beetroot
was placed into a tube containing 10 cm? of a solution with a pH of 2. This tube
was left for 20 minutes at 5°C.

The beetroot cube was then removed from the tube after 20 minutes and the
absorbance of light by the red fluid left in the tube was measured using a colorimeter.
As the intensity of the colour increases, the absorbance of light increases.

NOTWRITEINTHISAREA

The procedure was repeated using solutions with six other pH values.

The graph below shows the results of this experiment.
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(i) Use the information in the graph to describe the effect of pH on membrane permeability.
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(i) Suggest an explanation for the effect of pH on membrane permeability.

(Total for Question 6 = 8 marks)
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( )

7 Collagen is a fibrous protein. Prolidase is an enzyme involved in the hydrolysis of collagen.

(@) Which one of the following bonds is hydrolysed by prolidase?
(1)

] A ester

1 B glycosidic

[J C peptide

[0 D phosphodiester

NOTWRITEINTHISAREA

(b) Mutations in the gene for prolidase result in an enzyme that cannot hydrolyse collagen.

*(i) Describe the process of transcription in the synthesis of prolidase.
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(ii) Prolidase hydrolyses the bonds that join hydroxyproline to adjacent
amino acids in collagen.
Explain how a mutation could result in prolidase that is unable to hydrolyse collagen.
(4)
(Total for Question 7 = 10 marks)
.
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Animals are adapted to obtain oxygen from their environment.

(a) Tubifex tubifex is a worm that lives in sediments at the bottom of freshwater

8 o
e streams and lakes.
L
% (i) Inan investigation, the concentration of dissolved oxygen in a stream was measured.
::?F::
2 The table below shows the results of this investigation.
T
B -
jgj Concentration of
gy Water sample dissolved oxygen
1323{ / pmol dm™3
o just below the surface 2250

in the sediment 90.0

Calculate the percentage difference in the concentration of dissolved oxygen
in these two samples.

Show your working.
(2)
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(i) T tubifex obtains oxygen from the water through the surface of its body.

The photograph below shows T. tubifex with a scale.

Use the photograph and your own knowledge of gas exchange surfaces to suggest
how the structure of T. tubifex is adapted to obtain oxygen from the water.
(3)
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*(b) Mammals have adaptations for gas exchange.

Explain how the adaptations found in mammalian lungs ensure rapid gas exchange.
(5)

(Total for Question 8 = 10 marks)
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