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Answer ALL questions.

1 Read the passage below. Use the information in the passage and your own
knowledge to answer the questions that follow.
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Excess lipids (fats and oils) in the human diet can increase the risk of health
problems such as obesity, heart disease and strokes. However, a balanced diet
needs to contain fats and oils because they are needed in the human body for
many important functions.

Scientists have recently discovered that a type of fatty acid contained in oils can
also benefit human health. The fatty acids that provide benefits to human health
are called omega-3 fatty acids. A diet rich in these fatty acids is thought to lower
blood pressure and reduce the risk of heart disease.

Fish oils are known to contain high levels of omega-3 fatty acids. Fish farmers
know that the fish they produce are of more value to the consumer if they
contain oils rich in omega-3. As a result, about 80% of the fish oil produced
globally from the oceans is used as food in fish farms.

Small fish called anchovies live in our oceans. They eat microscopic plants called
plankton that contain high levels of omega-3. As the anchovies grow, they also
contain high levels of omega-3 in their oil. Fishing boats catch billions of these
small fish, that are then ground up to be fed to bigger fish such as salmon, on fish
farms.

Fish farms consume vast quantities of anchovies. The increase in the number of
fish farms is one reason why wild fish stocks of anchovies are declining. It takes
about 5 kg of anchovies to produce 1 kg of farmed salmon. The high cost of this
source of fish oil has encouraged fish farmers to use less, so the fish they produce
contain lower levels of omega-3 in their oil, which is not good for human health.

Recently, scientists have discovered another way to obtain high levels of omega-3
to feed to fish on fish farms. The scientists genetically modified a plant called
Camelina to produce seeds containing omega-3 fatty acids. This discovery will
enable these seeds to be fed to salmon in fish farms and could reduce overfishing
of the oceans.
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(@) Suggest how excess lipids (fats and oils) increase the risk of heart disease (lines 1 and 2).
(3)
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(b) Fats and oils are large, insoluble molecules needed in a balanced diet (lines 2 and 3).

Give the names of two small, soluble molecules needed in a balanced diet.

e

SRR

S ERERERINRN
—

TULLEL
3EEREE

byt o
2
5

<

R
02
b5teted
0.’%0..%
Lo

3
A
B

208585

(i) Fatty acids are one component of a lipid molecule.
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Name another component.
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(d) Use the information in the passage to draw a food chain that includes anchovies
(lines 13 to 17).

(2)
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(e) Suggest why wild fish stocks are declining.
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(g9) The genetic modification of Camelina plants involves the use of enzymes and a vector
(lines 24 and 25).

(i) Explain how enzymes are used in genetic modification.
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(Total for Question 1 = 18 marks)
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2 The diagram shows a section of a human eye.
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(b) In some people the lens in the eye becomes cloudy.

A cloudy lens is called a cataract.

(i) Explain how a cataract would affect the ability to see.
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(i) The population of the USA is 322 million, of which 47.0% are over 40 years of age.
17.2% of the people over the age of 40 develop a cataract.

Calculate the number of people in the USA over the age of 40 who develop a cataract.
(2)
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(c) Cataracts develop when proteins in the lens clump together.
Lanosterol is a chemical that helps to break up these clumps of protein.
In 2015, scientists investigated the ability of lanosterol to cure cataracts. They put
drops of lanosterol solution into the eyes of rats with cataracts.
After six days of treatment they counted the number of rats with a clear lens and
the number of rats that still had cataracts.
The graph shows the results.
124
10
: Number of 1
B rats 6-
4_
2_
O_
clear lens cataract
One conclusion from this investigation is that lanosterol cures cataracts in humans.
(i) Explain why some people might agree with this conclusion.
(2)
|
‘t§§$§§& ....................................................................................................................................................................................................................................................................................
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§§§:§‘::" (i) Give two reasons why some people do not agree with this conclusion.
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(Total for Question 2 = 12 marks)
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3 Plants produce seeds by sexual reproduction.

(@) (i) Fertilisation takes place before seeds are formed.

Name the structure that contains the male sex cells involved in this fertilisation.

(i) Explain how young plants that grow from seeds are able to survive until
photosynthesis can start.
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(b) A student investigates the conditions needed for broad bean seeds to germinate.
He divides broad bean seeds into four groups, A, B, C and D.

He places each group of seeds in different conditions as shown in the table.
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A access to water, oxygen and at a temperature of 5°C
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R
S
:::6

oo
0%
Satatetetyt
0:20::

i

iatetett
2

S

o%
5%

B
C access to oxygen, no access to water and at a temperature of 15°C
D

%
%
o)
&
ba%e!

access to water, no access to oxygen and at a temperature of 15°C
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(i) Suggest how the student could identify when a seed has germinated.
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(i) Explain which group of seeds is likely to germinate first.
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(Total for Question 3 = 9 marks)
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4 Components of blood have different functions.

(a) Complete the table by giving the missing information.
(4)

Component Function

red blood cells

engulf bacteria
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platelets

transport vitamins and minerals

(b) When a person is vaccinated, their immune system produces memory cells.

Describe the role of memory cells.
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(Total for Question 4 = 7 marks)
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5 (a) Name the process that maintains a constant internal environment in the body.

(i) Explain how part A helps a person to maintain a constant body temperature
when they enter a warm place.
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(ii) Explain how part B helps a person to maintain a constant body temperature
when they enter a warm place.
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(c) The body controls the water content of the blood.

(i) Name this process.

THISARER

(Total for Question 5 = 9 marks)
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6 (a) What is meant by the term transgenic organism?
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(ii) When a transgenic animal has been produced, it can then be cloned.

Explain the benefits of cloning this animal.
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(Total for Question 6 = 5 marks)
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