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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 2¢ and then mark your new answer with a cross X.

1 The diagram below shows some of the steps involved in photosynthesis.

oxidised NADP
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Light-dependent reactions Light-independent reactions

J L reduced NADP J L Carbon dioxide
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(a) Complete the diagram by writing the correct word or words on the dotted lines.
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*(b) Describe the roles of the thylakoid membranes in the production of ATP in the
light-dependent reaction.

(Total for Question 1 = 9 marks)
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2 Proteomics can be used to study gene expression and to analyse the structure of proteins.

(a) Describe the structure of proteins.

(b) The diagram below shows some of the steps involved in proteomics.

The analysis uses gel electrophoresis and immunoassays. Immunoassays identify
protein fragments using antibodies.

Cells containing protein

Isolation of protein

Protein digested into fragments using enzymes

Analysis

N

Gel electrophoresis Immunoassays
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(i) Enzymes can be used to produce protein fragments from the isolated
protein.

Put a cross X in the box next to the description that completes the following
statement.

Enzymes are

fibrous proteins that decrease activation energy
fibrous proteins that increase activation energy

A
B
C globular proteins that decrease activation energy
D

O 0O o o

globular proteins that increase activation energy

(i) Puta cross X in the box next to the term that completes the following
statement.

Enzymes digest proteins into fragments using

condensation reactions
esterification reactions

hydrolysis reactions

0 I N A
O N @ >

polymerisation reactions

(i) Using your knowledge of gel electrophoresis in the analysis of DNA, suggest
how gel electrophoresis could be used to analyse the protein.
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(iv) Immunoassays use antibodies to identify the protein fragments.

Suggest why antibodies are suitable molecules for identifying protein
fragments.

(c) Gene expression can be analysed by isolating and studying mRNA.

However, the structure and number of mMRNA molecules do not always
correspond to the proteins in the cell.

Suggest why the mRNA molecules do not always correspond to the proteins in
the cell.

(Total for Question 2 = 13 marks)
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3 Global warming is having a number of effects on the environment.

*(a) Describe how global warming may be caused.

(b) Some scientists predict that by the year 2100 mean global temperatures could
increase by 12°C.

Describe how scientists have made this prediction.
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(c) The photograph below shows a European great tit.

Magnification x0.3

European great tits are predators of winter moth caterpillars. Winter moths lay
eggs that hatch into caterpillars that feed on the leaves of trees in the spring
season. Research has shown that European great tits now lay their eggs two

weeks earlier than in 1970.

Suggest why this may be an advantage for European great tits.
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(d) The European blackcap is another species of bird that breeds in the UK, which has
also changed its behaviour in response to global warming.

The majority of these birds fly long distances from Europe to North Africa. Recent
studies have shown that some of these birds have now stopped making this
migration and are breeding more successfully.

Suggest why this change in behaviour has resulted in more successful breeding of
this species.

(Total for Question 3 = 13 marks)
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4 Hospitals have developed codes of practice to reduce the spread of infections.

Appropriate hand washing is one measure that helps to reduce the spread of
infection.

Two studies compared the effectiveness of hand washing products.

In study 1, four hand washing products were tested. One of these products was an
alcohol-based product. Graph 1 shows the mean decrease in number of bacteria on
hands in this study.

Alcohol-
Product Product based
Soap | A | B | product |

Mean decrease in the
number of bacteria on hands

Graph 1

In the second study, hands were washed for different lengths of time using soap and
water, or an alcohol-based product.

Graph 2 below shows the results of this study.
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(@) It has been claimed that using alcohol-based products is the most appropriate
way to wash hands because these products:

e require less washing time
e actfaster
e irritate hands less

e are more effective than other hand washing products.

Using the information in Graph 1 and Graph 2, comment on each of the claims
made about alcohol-based products.
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(c) Both graphs show the mean decrease in the number of bacteria on hands.
Suggest how this could have been determined.

(d) Describe three procedures, other than hand washing, that hospitals use to reduce
the spread of infection.

(Total for Question 4 = 12 marks)
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5 The time of death of a person can be estimated using a number of different methods.
One of these methods uses the degree of muscle contraction (rigor).

The graph below shows the extent of rigor in the muscles of a human body after death.
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(@) Using the information in the graph, describe the relationship between time after
death and the extent of rigor.
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(b) A pathologist examined a dead body. She immediately measured the body
temperature by inserting a temperature probe into the liver.

The temperature probe read 34°C. She used this reading to estimate that death
had occurred eight hours previously.

Explain why the pathologist inserted the temperature probe into the liver
immediately.

(c) On further examination of the dead body, it was found that the extent of rigor
was 100 au. The pathologist concluded that the body had been stored in a
different place before being discovered.

Explain why the pathologist came to this conclusion.

(Total for Question 5 = 10 marks)
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6 Net primary productivity is affected by a number of environmental factors.

(@) Explain the meaning of the term net primary productivity.

(b) Name two inorganic ions and explain why each of these ions will affect the net
primary productivity.
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(c) Tropical forests have high average temperatures and rainfall. Tropical savannahs
have high average temperatures and long, dry periods. Deserts have a wide
range of temperatures and are very dry areas.

The graph below shows the net primary productivity of these environments.
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Describe the differences in net primary productivity in these environments.

Suggest reasons for the differences.

(Total for Question 6 = 10 marks)
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7 Adenoviruses can cause infections of the respiratory tract.

The diagram below shows the structure of an adenovirus.

capsid surrounding
the double-stranded
DNA molecule

(@) (i) Using the information in the diagram and your own knowledge, describe how
the structure of the adenovirus is different from the structure of the Human
Immunodeficiency Virus (HIV).
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(ii) The DNA of the adenovirus carries genes. Suggest what these genes code for.

(b) When the adenovirus infects someone for the first time, an immune response
occurs and the person develops immunity.

T killer cells are involved in the immune response to the adenovirus.

(i) Puta cross X in the box next to the term that completes the following
statement.

The type of immunity that develops the first time the adenovirus infects a
person is called

artificial active immunity

artificial passive immunity

O o oo

A
B
C natural active immunity
D

natural passive immunity

(i) Puta cross X in the box next to the cell that presents antigen to T killer
cells.

B lymphocyte
macrophage

T helper cell

0 I N A
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virus-infected host cell
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(i) Put a cross X in the box next to the name of the chemical that T helper cells
produce to activate the T killer cells.

A chromatin
B cysteine
C cytokine
D cytosine

(iv) Put a cross X in the box next to the term that completes the following
statement.

Once activated, the T killer cells divide by

exocytosis
meiosis

mitosis

O Nn w >

phagocytosis

(v) Describe the role of T killer cells in the immune response to a viral infection.

(Total for Question 7 = 13 marks)
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8 Pollution of rivers and streams can affect the concentration of oxygen dissolved in
the water. As a result, the biodiversity in the water may change.

Freshwater shrimps require high oxygen concentrations. Bloodworms can survive in
low oxygen concentrations.

The photographs below show two freshwater shrimps and a bloodworm.

) 4

Magnification x3 Magnification x2

(@) The table below shows the concentration of oxygen dissolved in the water of a
shallow river, downstream from a source of pollution.

Distance from source of pollution Oxygen concentration

/m [ au

5 6.0
10 5.9
15 5.6
20 5.1
25 4.0
30 2.7
35 1.5
40 0.8
45 0.2
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(i) Describe how the oxygen concentration of water could be measured.
(i) Puta crossXin the box next to the percentage that completes the following sentence.
The overall percentage decrease in the concentration of dissolved oxygen is

(iii) Suggest why the oxygen concentration of the water may increase again
further downstream.
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(b) Freshwater shrimps require high oxygen concentrations. Bloodworms can survive
in low oxygen concentrations.

(i) Suggest how the distribution of the freshwater shrimps and bloodworms, in
this shallow river, could be investigated practically.

(ii) Suggest why bloodworms can survive in polluted water but the freshwater
shrimps cannot.

(Total for Question 8 = 10 marks)

TOTAL FOR PAPER =90 MARKS
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