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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.
1 During the cardiac cycle, muscles in the atria and ventricles contract and relax.
(@) The table below shows the pressures in the aorta, left atrium and left ventricle at
three different times, P, Q and R, in the cardiac cycle.
Time in Pressure / kPa
the cardiac
cycle Aorta Left atrium Left ventricle
P 9.0 0 2 i
. 4. .5 ?’::?‘f"
pooses
prosese!
Q 10 0.5 0 555
%%
0:’0
R 12.5 0.5 12.5
(i) Puta cross (X) in the box to complete the following sentence.
At time Q, the heart is
(1)
—— [J A hypertensive
—— [J B in atrial systole
—— [J C indiastole
—— [J D inventricular systole
(ii) Puta cross (X)) in the box next to the row in the table that correctly describes e
. GRHRK
the heart valves at time P. §§§§§§§§
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R plotesedeses H H .
S s (b) The graph below shows the change in thickness of the wall of the left ventricle
LI SIS ; ;
S B during the cardiac cycle.
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(ii) Name the blood vessel through which blood leaves the left ventricle.
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2 All living organisms need to exchange gases with their environment.

(@) Explain how a concentration gradient is maintained through gas exchange
surfaces in human lungs.
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*(b) Cystic fibrosis is a genetic condition that affects gas exchange in humans.

Explain how cystic fibrosis affects gas exchange.
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(@) The table below shows some information about lipoproteins.

3 Lipids are transported in the blood as lipoproteins.

%

0%

KK QR

<SR SIR IR

f@v&"%%% f <
< FH

e

2%%
e

<

Sk

oot
55
<5

<

<
5
<

Type of Density o Triglyceride Cholesterol Phospholipids
lipoprotein |~ /gem=  Frotein(%) (%) (%) (%)
chylomicron < 0.95 1-2 85-88 1 8

VLDL 0.98 5-12 50-55 8-10 8-10
IDL 1.00 10-12 24-30 8-10 25-27
LDL 1.04 20-22 10-15 8-10 20-28
HDL 1.12 55 3-15 2-10 26-46

Put a cross (X)) in the box that completes each of the following sentences.
(i) The density of lipoproteins is inversely proportional to the percentage of
(1)

] A cholesterol

[J B phospholipid

[J € protein

[J D triglyceride

(ii) The density of HDL is
(1)

L] A 1.12% less than IDL

[J B 1.12% more than IDL

[J € 12%lessthan IDL

[J D 12% more than IDL
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(b) The table below shows the incidence of cardiovascular disease (CVD) for groups of
people with different blood cholesterol concentrations and systolic blood pressures.

Incidence of CVD per 100 000

Systolic blood
pressure Blood cholesterol concentration / mg 100 cm
é%&ﬁ@ ot neze’

/kPa <200 200-239 >239
2 GE <17.3 222 780 1676
S 17.3t0 18.5 556 1139 2123
S 18.6 t0 21.2 716 2221 3841

SR >21.2 3926 7349 8212

s s (i) Using the information in the table, describe the relationship between systolic
s ot blood pressure, blood cholesterol concentration and the incidence of CVD.
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(i) High blood pressure may cause atherosclerosis.

Describe how the development of atherosclerosis can result in CVD.
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(i) Suggest two treatments for the group of people with the greatest risk of CVD.

Give one risk for each treatment.
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4 Blood plasma contains many different proteins.

The table below shows information about proteins found in blood plasma.

Concentration in

Protein blood plasma /g dm=

albumin 40

globulins 25

e
o
S

SRS S fibrinogen 3

%
98 = 1% (%" .%% .
S R all other proteins 2
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SER RRS (a) Describe how amino acids join together to form proteins.
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(ii) Describe the role of fibrinogen in the blood clotting process.

(c) Albumin is a soluble protein.

Describe how this property is related to the primary structure of aloumin.
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(b) One role of cell membranes is to control the movement of substances into and
out of cells.

The table below shows the concentrations of some substances inside the muscle cells
and outside the muscle cells in the extracellular fluid.

Nature of the Concentration inside = Concentration outside
substance the cells / mmol dm-3 the cells / mmol dm-3

small non-polar
molecule

Substance

oxygen 11.0x10° 37.0x10°

(0 000009 0. 0:
e
T STHH

potassium small ion 120.0 4.5
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large polar
molecule

R85

glucose 0.1 10.0
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Use the information in the table to answer each of the following.

(i) Explain how oxygen enters a muscle cell.
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(i) Explain why the movement of potassium ions into a muscle cell requires ATP.
(2)
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(i

ii) Explain how glucose moves into a muscle cell.
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6 Spinal muscular atrophy is a genetic condition caused by a mutation in the SMN1 gene.

(@) The diagram below shows part of the genetic code for the SMN1 gene.

AlG| T G|G|C|T|IA|T| C]A|T

(i) Explain what is meant by the term gene.

(i) Puta cross (X) in the box to complete the following sentence.

The maximum number of amino acids coded for by this part of the SMN1 gene is
(1)

12

(iii) One of the adenine bases (A) is replaced by guanine (G) in a mutation of the
SMN1 gene sequence shown.

Put a cross (X)) in the box next to the mRNA sequence produced from this mutation.
(1)

[Tclulc]clGulclulG[T]u]

[TIclulc|c]Gu]TIU]G[T]U]
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B
C [U[C]A[CICIG|A[C]A[G|U[A]
D |[U[CIA[C[C|G|AJU[A[G|UIA]
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(b) Spinal muscular atrophy (SMA) is a recessive condition.
Two people, unaffected by SMA, would like to have children.
One of these people has a family history of SMA, the other does not.

() Using genetic diagrams, explain how you could determine the probability of these
people having a child who is a carrier for SMA.
(4)
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r

7 Vitamin Cis soluble in water.

(@) The diagram below shows the structure of vitamin C.
OH OH
HO

OH

)

Using the information in the diagram, suggest why vitamin C is soluble in water.

(2)

QR
0%

Ky
b
5%
KK

%

}~ -
S

o%
oSO 00
e
LHEXKS

;

4
QREIIXKY
SRR

QRIIKK
RERELS

0.0
R
‘Q
%
0
2

s
.:.:zA "’:‘
D0 ivin S
TR
R
S
Ko<t
S
Jooo
§$
2008

s Sezese

S

SRR

SRREIXR

CRRLKS

LXK

GRS

CRRRS

SRS

SRR

RHEKR

RN

SRRRES

LERRRK

BaSesssesess

RIS

CRHARKRS

RIS

SRR

Bogegatesese

\ SR

SRRRXRS

16

- R 0 0 O 0
P 51 8 5 6 A0 1 6 2 4



PMT
Eiolo_gy -2018 - Jan - Unit1 - QP

(b) The relationship between vitamin C in the diet and the relative risk of
cardiovascular disease (CVD) has been investigated.

The graph below shows the results of one investigation.
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Compare the relationship between vitamin C intake and the relative risk of CVD in
men and women.
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*(c) As part of this study, scientists determined the concentration of vitamin Cin
different fruits.

Describe how you would make a valid comparison of the vitamin C concentration
of different fruits.
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( )

8 Glucose is stored in muscle cells as glycogen.

(a) Describe how glycogen is formed from glucose.

K

(b) Explain why energy is stored in the form of glycogen in muscle cells.
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(c) Glycogen synthase is an enzyme involved in the formation of glycogen in muscle cells.

The graph below shows the results from an investigation into the effect of
glycogen synthase concentration on the initial rate of synthesis of glycogen.
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(i) Using the information in the graph, describe the effect of glycogen synthase
concentration on the initial rate of glycogen synthesis.
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(i) Using the information in the graph, explain the effect of glycogen synthase
concentration on the initial rate of this reaction.

(4)
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