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Water is important as a solvent for transport in living organisms.

1

(a) Draw a diagram of a water molecule to show its dipole nature.

(b) The graph shows the effect of temperature on the solubility in water of three
salts, F, G and H, in the human diet.
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(1

(Total for Question 1 = 6 marks)

15.00

(i) Describe the effect of temperature on the solubility of these three salts.
1.67
1.50

(i) How many times more soluble is salt G than salt H at 30°C?
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(iii) The table gives some information about four fatty acids.

Number of double bonds

Number of carbon atoms
between carbon atoms

Fatty acid

butyric 0 4

stearic 0 18
palmitoleic 1 16
linoleic 2 18

Explain which of these fatty acids would have the lowest risk of causing CVD,
if included in a diet in equal masses.
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(iii) One thrombolytic drug converts plasminogen into the active enzyme, plasmin.
Plasmin breaks down fibrin.

Explain how this drug reduces the formation of blood clots.

(Total for Question 2 = 10 marks)
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(i) Complete the diagram to show the sequence of amino acids coded by this
DNA base sequence.
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M
.

(i) Explain why only five amino acids are coded by this sequence of bases.
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(i) Explain the role of the other three genetic codes.

(d) Messenger RNA (mRNA) and transfer RNA (tRNA) are involved in the synthesis of a
polypeptide chain from DNA.

Which row of the table shows the codon on mRNA and the anticodon on tRNA
that correspond to tryptophan?

(1)

Codon on mRNA Anticodon on tRNA

L1A ACC TGG

1B ACC UGG

[1c vae AGG

L1D vae TGG

(Total for Question 3 = 10 marks)
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(b) The flow chart summarises part of one experiment performed by Meselson and Stahl.

Stage 1

Bacteria grown for several generations in culture medium
containing heavy nitrogen ("*N)

\

Stage 2

Bacteria from stage 1 grown for one generation in
culture medium containing light nitrogen (*N)

v
Stage 3

Bacteria from stage 2 grown for one generation in
culture medium containing light nitrogen

v
Stage 4

Bacteria from stage 3 grown for one generation in
culture medium containing light nitrogen

Complete the table to show the percentage of the total number of DNA
molecules containing heavy nitrogen only, light nitrogen only or both heavy and
light nitrogen, at the end of each stage.

End of Percentage of DNA molecules containing

stage both heavy and

heavy nitrogen only light nitrogen

light nitrogen only

(Total for Question 4 = 8 marks)
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which are disaccharides?

5 Pineapples contain the sugars fructose, glucose and sucrose.

(@) (i) Which row of the table shows which of these sugars are monosaccharides and

Monosaccharides

Disaccharides

fructose only

glucose and sucrose

glucose only

fructose and sucrose

fructose and glucose

sucrose only

glucose and sucrose

fructose only

Which type of bond joins two monosaccharides together to form a disaccharide?

A ester

B glycosidic
C peptide
D

phosphodiester

(1)

(1)
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(b) The table shows the concentration of these sugars in three pineapples.

Concentration of sugar / gcm™3

Sugar
Pineapple 1 Pineapple 2 Pineapple 3

fructose 1.71 1.44 1.41

glucose 1.22 1.02 1.00

sucrose 9.08 7.77 8.81

(i) Calculate the mean concentration of glucose in these three pineapples.

Give your answer in gdm™,

(2)

*(ii) Pineapples can be preserved by a process called osmotic dehydration in
which pieces of pineapple are submerged in a solution of sugars.

The diagram shows how this process can be carried out.

. f R I
piece of pineapple | solution of sugars

16
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Osmotic dehydration helps to preserve the pineapple by reducing the water content.

Osmotic dehydration also ensures that the concentration of each sugar in the
pineapple does not change. This preserves the sweet taste of the pineapple.

Explain what the solution of sugars should contain to preserve pineapples.
Use the information in the table to support your answer.

(Total for Question 5 = 10 marks)
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s s 6 Dietary antioxidants may reduce the risk of cardiovascular disease (CVD).
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s
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(@) Explain how dietary antioxidants reduce the risk of CVD.
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(b) Chocolate contains high concentrations of a group of antioxidants called flavonoids.
It has been suggested that eating chocolate could reduce the risk of CVD.

The table shows some information about two types of chocolate.

Type of chocolate

Mass of flavonoids
/ mg per 100 g of chocolate

Energy content
/ kJ per 100 g of chocolate

milk chocolate

70

2345

dark chocolate

170

1800

(i) Explain whether eating dark chocolate is likely to reduce the risk of CVD more
than eating milk chocolate. Use the information in the table to support your
answer.
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(i) The table gives some information about ingredients in three different brands
of milk chocolate and dark chocolate.

Percentage of ingredient in
dark chocolate (%)

brand 1 brand 2 brand 3

Percentage of ingredient in
milk chocolate (%)

brand 1 brand 2 brand 3

Ingredient

COCOa Mass 16 16 16 40 40 40

sugar 40 40 40 50 50 50

milk fat 0 3 0 0 3 1

20 20 20 0 0 0

whole milk powder

Use the information in both tables to identify which ingredient contains the
most flavonoids.
(1)
L] A

[J B milkfat
0 C

COCOa mass

sugar

[0 D whole milk powder

(iii) Describe how a study could be designed to collect valid and reliable data on
the effects of eating chocolate on the risk of CVD.

(Total for Question 6 = 11 marks)

21

Turn over »

P 6 1 4 6 9 A0 2 1 2 8



5GGRARAK AKX HRRRRIRARIKIRH KR HRRLRIRHK K HKIRHRRHRAIAKH K K IR RRRRAIHK R RRRRLIAKHI KK HRRILRAIHKHKHR, y xx AA < 5 % s ,>;~ »

%%//%K&&N&yv»%« »»CCC/{XKK&\(CC»ff 'v LK \ J

s NIFHNE STHENEFIL—M LON-OQ o cccs o o JH Y Z - .?m P .@ .@ &w.&h S ) va 5 . N oa .@
<&xyyxxx//Q&xxyxxxxf/}\&xyyxxxf{(&&\yxxxxf/Qf\»yxxx»f?&x»?ﬁ%/<<&&wyxxxfx <X &oee

R RRRRIIERRLRRRRIRIRRLRRRRIIRRLRRRRRIIRRLRRRRRIIRILRRRRRRIRKS RRRIRILRLLRRIRIRRKL KK hadetetet

BT T 0 0 0 % 0 0 % 20 0 %0 % %0 0 0 %0 %0 %0 %0 %0 %0 0 %0 %0 %0 0 %0 %0 % %0 %0 %0 %0 00 %0 %0 %0 0 0 %0 % %0 %0 %0 %0 00 %0 %0 % %0 %0 %0 % % %0 %0 %0 2076 %6 %0 %0 %6 %0 % %% %6 % %7620 % %% %% %% %% %% x*

e e S S O O S O d A 0y A i § SR SR PR S SSEISIIKLEHKARIARIKEK CRREK A -~ M & X
. DONOTWRITEINTHISAREA = = = = = = DX &.&%m TEIN-TE W&.a%&.@&%w@@%%w» ONQ %ﬁ%&mv

OORRAIARARHARARAAARARAAARARARHAARAAARARAARARARHARARAAARARAARARARHARARAAARARAARRARARHAARARAARARAARARARHAARARAARARAARAKAARAARD < v

( . . . . . . D

* &%é&o%%o

v

Q

(1)
(2)

ANSWEL .oooooeeeeeeeeeeeeeeeee

U
[@)]
S
£
. O
o @
[ (]
[e) o]
e 2
< > o $
o
. e e} %
] o L c
y— A
[y [22) < v
©
= Il : c &
(@)] < © ©
4+ v w (V] =
= 7] © () (@)}
E g : g a
S 3 et =B
c 2 o > 2
© 7} < — [
W < (] © -
(@] +— < ©
c e + c ()
M .m c S =
Y
w. < m o) |Wz
= = t =
(@))] © ©
o c v £
..m — 4 h
2 2 e 2
w £ =
= o)
N

(a) Estimate the length of the neck of this giraffe from the shoulders, using the
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ol e 1
X SRERRKS
B S (c) The arteries near the heart of a giraffe are highly elastic.
SR s
Seveete: $ < . . . .
o s () Draw a labelled diagram of an artery, as seen in section.

(3)
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(d) Damage to the legs of the giraffe could result in excessive bleeding.

To prevent excessive bleeding, the capillaries near the surface of the skin are
very narrow.

(i) Explain why very narrow capillaries prevent excessive bleeding.

(ii) The red blood cells of the giraffe are about one third the size of human
red blood cells, so that they can pass through the very narrow capillaries.

The small size of the red blood cells ensures that the legs of the giraffe have a
good supply of oxygen.

Explain why smaller red blood cells increase the supply of oxygen to the legs.
(2)

(Total for Question 7 = 12 marks)
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8 Silkworms are caterpillars that produce silk. Silk is a fibrous protein that can be used
in clothing and in medicine.

Silkworms have been selectively bred to produce a modified silk that could have even
more medical uses.

The modified silk is made by these silkworms by inserting a synthetic amino acid, AzPhe,
into the protein. This replaces the naturally-occurring amino acid phenylalanine.

The diagram shows the structure of AzPhe.

(@) Which of the following diagrams shows the R group only of AzPhe?

(1)
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(c) Part of a silk molecule contains 1100 amino acids. In natural silk, 1% of the
amino acids are phenylalanine.

In modified silk, 16% of the phenylalanine molecules are replaced by AzPhe.

(i) Calculate the ratio of phenylalanine to AzPhe in this part of a modified
silk molecule.

(2)

(ii) The R group of phenylalanine is smaller than the R group of AzPhe.

Suggest how inserting an amino acid with a larger R group could affect the
properties of silk fibres.

(Total for Question 8 = 13 marks)

TOTAL FOR PAPER = 80 MARKS
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