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Answer all questions in the spaces provided.

A group of students is going on an outdoor expedition.
The students need to keep warm in windy conditions.

The table shows the effect of wind speed on how quickly someone gets frostbite at

different air temperatures.

Wind speed in
metres per second

Air temperature in °C

10

0

-10 -20

0

5

10

15

20

Key

Time taken to get frostbite: [ | No frostbite

[ ] 30 minutes
[] 10 minutes
B 5 minutes

-30

1 (a) (i) Describe the effect of changing air temperature on the time taken to get frostbite.

1 (a) (ii) What is the longest time it is safe to stay outside when the air temperature is
—20°C and the wind speed is 10 metres per second?

.................................................. minutes

(1 mark)
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1 (b)

When core body temperature begins to fall, changes may happen in the body.
Which two changes will happen when core body temperature begins to fall?

Tick (v') two boxes.

More blood flows through skin capillaries

Muscles ‘shiver’

Blood vessels supplying the skin capillaries constrict

Sweat glands release more sweat

Turn over for the next question

(2 marks)
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Fruit is crushed to release fruit juice.

7z
AQA Juice

Apple

More juice can be collected if the plant cell walls in the fruit are broken down.

Some students tested the effect on the volume of fruit juice that they could collect of:

e either boiling the fruit
e or adding the enzyme pectinase to the fruit

e or adding the enzyme amylase to the fruit.

In their first experiment the students:
e crushed 20g of apple

e added 10 drops of water

e measured the volume of fruit juice that they collected.

Diagram 1 shows how they collected the fruit juice.

Diagram 1

10 drops of
water

Crushed apple

Fruit juice
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The students did three more experiments.
1 They added 10 drops of amylase solution to 20g of crushed apple.
2 They added 10 drops of pectinase solution to 20g of crushed apple.
3 They added 10 drops of water to 20g of boiled, crushed apple.
Diagram 2 shows these experiments.
Diagram 2
10 drops of 10 drops of 10 drops of
amylase solution pectinase solution water
ﬂ ﬂ Boiled,
/__Crushed apple /__ crushed apple

b b
- -

1 2

2 (a) Give one control variable in this investigation.
(1 mark)
2 (b) Using drops to measure the volume of water and enzyme added might lead to
inaccurate results.
Give one reason why.
(1 mark)
Question 2 continues on the next page
Turn over »
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2 (c)

The students’ results are shown in the table.

Volume of juice

What was added to the Was the apple
. collected
crushed apple boiled? . 3

incm
10 drops of water No 1.2
10 drops of amylase solution No 1.2
10 drops of pectinase solution No 11.3
10 drops of water Yes 11.6

Explain as fully as you can the students’ results shown in the table.

Use all the information given in question 2 to help you to answer this question.

(3 marks)

0 6
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2 (d)

One student said:

‘If we add 10 drops of pectinase solution to crushed apple while it is boiling, we should
collect more juice than if we add 10 drops of water to boiled apple.’

This is not correct.

What volume of juice would you predict the students would collect if 10 drops of
pectinase solution were added to crushed apple while it was boiling?

Draw a ring around one answer.

1.2cm3 11.3cm3 11.6cm?3 22.9cm3
(1 mark)

Explain your answer.

(2 marks)

Turn over for the next question

07
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3 Diabetes is a disease in which a person’s blood glucose concentration may rise.
Doctors give people drugs to treat diabetes.

The table shows some of the side effects on the body of four drugs, A, B, C and
insulin, used to treat diabetes.

Drug Side effects on the body
Weight loss
A Liver, kidney and heart damage

Feeling of sickness

Weight gain
Damage to some cells in pancreas

More water is kept in the body
C Weight gain
Increased chance of bone breakage in women

A little more water is kept in the body
Insulin Weight gain
Increased risk of lung damage

3 (a) Which drug, A, B, C or insulin, is most likely to result in an increase in blood sugar
concentration in some people?

Explain your answer.

(2 marks)

0 8
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3 (b) (i) Drugs A, B and C can be taken as tablets.
The chemicals in the tablets are absorbed into the blood from the digestive system.
Insulin is a protein.
Insulin cannot be taken as a tablet.
Why?
(1 mark)
3 (b) (ii) Other than using drugs, give two methods of treating diabetes.
L ettt ettt eeeeeeeeeeeeeeeeeeeeeeeeaaaesseeeeeeeeeeeaaaatteeteeeeeeeaaaaaeteeeeaeeeaaaanaraeeeeeaananranees
2 et eeeeee e e e eeeeteeeeeeeaaaesEateteeeeeeeaaaaatteeeeeeeeeaaaanneeteeeeeeeaannnareeeeenaannnrnnees
(2 marks)
5
Turn over for the next question
Turn over »
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4 A student measured the concentration of carbon dioxide in the air around a potted plant
on two different days.

The diagram shows the student’s apparatus.

/% Carbon dioxide sensor

—— Clear jar

Plastic bag —_| ——— Potted plant

There was a plastic bag round the plant pot to stop microorganisms in the soil affecting
the concentration of gases in the air inside the jar.

The apparatus was put near a window.

The graph shows the results.

0.06 1
\\
~—
SN8 iEEE
Percentage (.04 AN ——
concentration AN ————
of carbon S —1—— Day 1
dioxide B LS
in air SNe
inside jar  0.02 i~
T Day 2
0.00
0600 0900 1200 1500
Midday
Time of day
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11

4 (a) Day 1 was cloudier than Day 2.
What evidence from the graph shows that Day 1 was cloudier?

Explain your answer.

(2 marks)
4 (b) A potted plant sometimes develops yellow leaves.
The development of yellow leaves could be due to the lack of a mineral ion.
Suggest the mineral ion that could be lacking.
(1 mark)
Turn over for the next question
Turn over »
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5 The diagram shows the annual energy flow through 1m? of a habitat.

The unit, in each case, is kJ per m2 per year.

Respiration
Absorbed M X\
from

sunlight
25000 45
Grasshopper
ﬂ1 80
Microorganisms
Respiration
5 (a) Calculate the percentage of the energy absorbed by the grass from sunlight that is

transferred to the frog.

Show clearly how you work out your answer.

ANSWET ..o %
(2 marks)
5 (b) All of the energy the grass absorbs from the sun is eventually lost to the surroundings.
In what form is this energy lost?
(1 mark)
1 2 G/K73295/Jan12/BLY2H
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5 (¢) Food chains are usually not more than five organisms long.
Explain why.
To gain full marks you must use data from the diagram.

(2 marks)
5 (d) In this habitat microorganisms help to recycle materials.
Explain how.
(3 marks)
Turn over for the next question
Turn over »
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Some substances move through membranes.

A student set up an investigation.

The student:

e tied a thin membrane across the end of a funnel

e put concentrated sugar solution in the funnel

e put the funnel in a beaker of water

e measured the level of the solution in the funnel every 30 minutes.

The diagram shows the apparatus.

Scale

/

Water

Membrane

The graph shows the results.

Level of solution
at the start

Funnel

—— Concentrated sugar solution

20

15

\

Level of

solution

in funnel 10

in cm

N\
\

3 4

Time in hours
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6 (a) After 3 hours, the level of the solution in the funnel is different from the level at the start.

Explain why, as fully as you can.

(3 marks)

6 (b) The student repeated the investigation using dilute sugar solution instead of
concentrated sugar solution.

In what way would you expect the results using dilute sugar solution to be different from
the results using concentrated sugar solution?

Give the reason for your answer.

(2 marks)

Turn over for the next question

Turn over »
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16
7 A molecule of DNA contains four different bases, W, X, Y and Z.
The four bases are arranged in a long chain.
The chain of bases controls the synthesis of a protein.
The diagram shows a small section of a DNA molecule.
This section is responsible for synthesising the protein for blue eye colour.
w
X » Amino acid J )
4
X
W » Amino acid K
—.)
Y
Z » Amino acid L
w
Y
1Y » Amino acid M Protein for
> blue eye
W colour
X
w » Amino acid K
4
V4
1z » Amino acid N
—x
| )
7 (a) What word is used to describe ‘a small section of a DNA molecule that controls the
synthesis of a protein’?
(1 mark)
7 (b) In the cell, where are proteins synthesised?
(1 mark)
1 6 G/K73295/Jan12/BLY2H
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7 (c) Describe how the protein for blue eye colour is synthesised.

To gain full marks you must use information from the diagram.

(3 marks)
7 (d) Mistakes sometimes occur when DNA molecules are copied during cell division.
Suppose that one of the W bases shown in the diagram was substituted by an X base.

7 (d) (i) What would happen to the structure of the protein synthesised by this part of the
DNA molecule?

(1 mark)
7 (d) (ii) What might be the effect of this change in structure of the protein?
(1 mark)
7
Turn over for the next question
Turn over »
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8 Read the information about stem cells.

Stem cells are used to treat some human diseases.

Stem cells can be collected from early embryos. These stem cells have not begun to
differentiate, so they could be used to produce any kind of cell, tissue or organ. The

use of embryonic stem cells to treat human diseases is new and, for some diseases,

trials on patients are happening now.

Stem cells can also be collected from adult bone marrow. The operation is simple but
may be painful. Stem cells in bone marrow mainly differentiate to form blood cells.
These stem cells have been used successfully for many years to treat some kinds of
blood disease. Recently there have been trials of other types of stem cell from bone
marrow. These stem cells are used to treat diseases such as heart disease.

Evaluate the use of stem cells from embryos or from adult bone marrow for treating
human diseases.

You should give a conclusion to your evaluation.

(5 marks)

END OF QUESTIONS
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