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1. (a) Use information from the diagrams of invertebrates to complete the
following paired statement key.

The diagrams are not to the same scale.

human louse

1 WINGS PIESENT ovviiniiiiiii e Go to 1
WINGS aDSENT covuiiiiiiiiiiei e Goto3
2 One pair Of WINGS .ooviiniiiiiii e ans house fly
................................................. dragon fly 1
3 Four pairs of 1eg@s ..o Goto 4
Three pairs of 1€gS ....oiviiiiiiii e Goto 5
4 Body clearly divided into two parts.................
Body not clearly divided into two parts........... 1
5 Hooked claw onlegs ......ooooviiiiiiiiiiiiiiiiece e, human louse
NO ClaW ON LE€ZS tuniviiiiiiiei et flea

(b) Give two features mentioned in the key which the human louse and the
flea have in common.
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2. The light intensity inside and outside a woodland was measured over a year.
The table shows the results.

Awverage daily light intensity (units)
Month Outside woodland Inside woodland
January 10 8
February 13 10
March 15 12
April 19 16
May 24 22
June 28 15
July 30 5
August 25 5
September 20 5
October 15 5
November 12 10
December 10 8

(a) On the grid below, complete the Y axis, key and line graph plot to show
the results.
(An additional grid, if required, will be found on page 22.)

Key
»—=x

Y
»

[]

0

Jan Feb Mar Apr May Jun
Month

Jul

Aug Sep Oct Nov Dec

(b) Explain why the difference between the light intensities inside and
outside the woodland is much greater from June to October.
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3. Strawberry plants reproduce by runners. The bar chart below shows the
number of runners of different lengths produced by the same plants during a
dry summer and a wet summer.

Key
. dry summer
wet summer

40
30
Number
of 20
runners
10
0 / 2 / .

5-9 10-14 15-19 20-24 25-29 30-34 35-39

Length of runner (cm)

(@) (1) During which summer was the greater number of runners

produced?
1
(i1)  What was the range of runner lengths produced by the strawberry
plants during the wet summer?
cm to cm 1
(b) State one advantage and one disadvantage of plants reproducing by
runners.
Advantage
1
Disadvantage
1
(¢) What word is used to describe the type of reproduction of which
runners is an example?
1
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3. (continued)

(d) Plants may also produce seeds which can be dispersed away from the
parent plant. The diagrams below show some seeds and fruits of
named plants. They all use one of two methods of seed dispersal.

sycamore dandelion goosegrass ash
(1) Complete the following table to identify each of these methods of
seed dispersal and the plants which use them.
Method of seed dispersal | Plants which use this method
2
(i1) Plants with succulent fruits use a different method of seed
dispersal.
Describe this method.
1

[Turn over
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4. In an investigation into the rate of photosynthesis, a piece of Elodea
(pondweed) was placed in a beaker of water and a bright light shone on it.

Ny ([

powerful lamp

oxygen bubbles

Elodea

N N J

Bubbles of oxygen given off from the FElodea were counted. 'This was
repeated with the lamp at different distances from the Elodea.

A graph of the results is shown below.

30 3 3l
\
25 .
\
Rate of 20 \
photosynthesis \
(bubbles per 15
minute)
10
5
I
0

50 100 150 200 250 300 350 400 450 500

Distance between lamp and Elodea (mm)

(@) (1) What was the rate of bubbling when the lamp was at a distance of
200 mm from the Elodea?

bubbles per minute

(i1)) What distance between the lamp and the Elodea would give a rate
of bubbling of 5 bubbles per minute?

(i11) What would happen to the rate of bubbling if the container with
the Elodea was placed in the dark?
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4. (continued)
(b) (1) At which distances between the lamp and the Elodea did light act
as a limiting factor on the rate of photosynthesis?
Tick the correct box.
50 =150 mm
150 = 400 mm
400 — 500 mm 1
(i) Name one other factor which could limit the rate of
photosynthesis.
1
(¢) 'The investigation was carried out several times and the average results
were used to plot the graph. Why was this good experimental
technique?
1
[Turn over
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5. The water quality at beaches is tested to check that it is not affected by any
untreated sewage.
The table gives information about the number of beaches which were tested
in one particular year and the number passed as suitable for swimming.
Countr Number of Number of beaches Percentage of beaches
Y beaches tested | suitable for swimming | suitable for swimming
England 271 239 88-2
Scotland 93 68
Wales 128 102 79-7
Northern Ireland 17 16 94-1
(a) Complete the table to show the percentage of beaches suitable for
swimming in Scotland.
Space for calculation
1
(b) Why should the percentages of beaches which passed be used when
comparing the results from the four countries, rather than the actual
number?
1
(¢) The samples of water from the beaches can be examined for the
presence of certain species. This technique gives information about
water pollution. What name is given to such species?
1
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6. The diagram below shows part of the nitrogen cycle.
atmospheric nitrogen
compound X nitrites ammonium compounds
E
(a) Use letters from the diagram to complete the following table about
some of the events of the nitrogen cycle.
Event Letter
Death and decay
Action by denitrifying bacteria
Lightning
2
(b) Explain why event A can take place in some plants such as clover, peas
and beans, but not in others.
1
(¢) Name compound X.
1

[Turn over
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7. 'The following diagram shows the human digestive system.
tongue mouth
salivary gland
oesophagus
liver
gall bladder stomach
pancreas
large intestine small intestine
(a) Name three structures from the diagram that produce digestive juices.
1
2
3 2
(b) (1) Complete the following table to show the substrates and products
of some digestive enzymes.
Enzyme Substrate Product(s)
maltose
protein
1
lipase
2
3
(i1)  What word describes the conditions in which enzymes work best?
1
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8. The following graph shows the results of an investigation on the effect of
ADH on urine production.

Line A shows the rate of urine production for a volunteer after drinking one
litre of water.

Line B shows the rate of urine production from the same volunteer after
drinking one litre of water and receiving an injection of ADH.

20
X
15
Rate of urine
production
(cm? per min)
10
line A
5 e = ¢ line B
0
0 30 60 90 120

Time (minutes)

(@) (1) What effect did ADH have on the production of urine?

1
(i) How long did it take for the rate of urine production to reach its
maximum without an injection of ADH?
minutes 1
(111)  After 15 minutes, what was the difference between the rates of
urine production with and without the ADH injection?
Space for calculation
cm? per minute 1
(b) Which organs of the body respond to the presence of ADH?
1
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9. The table shows the number of people with each blood group in a
population of 1500.
Blood group Number of people
A 610
B 143
O 675
AB 72
(a) What percentage of the population has blood group O?
Space _for calculation
% 1
In the population, the ratio of males to females with blood group AB is
5:3. How many males would have blood group AB?
Space for calculation
Number of males 1

[0300/402]
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9. (continued)
(¢) Blood platelets are important in the formation of blood clots at the site
of an injury. The following diagram shows the sequence of reactions
which produce the clot when platelets gather at the injury.
Injury causes
plateletsto @—0— 2m—o——» Enzyme X
break up released
Prothrombin Enzyme Y
) formed
Calcium
Fibrinogen > Fibrin forms
the clot
(i) Suggest one benefit of a blood clot forming at the site of an
injury.
1
(i1) Explain why low calcium levels would reduce the blood’s ability
to clot.
1

[Turn over
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10.

Read the following passage and answer the questions based on it.
An Explosive Medication

Angina is a pain in the chest that happens when the heart muscle does not
receive enough blood. It occurs when branches of the artery that carries
blood to the heart become narrowed or blocked. In 1867, T. L.. Brunton, an
Edinburgh doctor, discovered that a substance called amyl nitrite reduced
both angina pain and blood pressure much better than the usual treatments
which included whisky, brandy, ammonia and chloroform. Although amyl
nitrite does relieve angina rapidly, the relief is short lived.

Also in 1867, Alfred Nobel invented dynamite which is mainly nitroglycerin,
a powerful and unstable explosive. It was known that nitroglycerin was
similar in structure to amyl nitrite and it was soon discovered that diluted
nitroglycerin was an excellent and longer lasting remedy for angina. It is
used in a diluted form to make it safe and was renamed T'rinitrin to avoid
scaring both the pharmacists and the patients.

However, it was a mystery how nitroglycerin worked in the body. The
mystery remained unsolved until the 1970s when researchers discovered that
it works by changing into nitric oxide. Outside the body, nitric oxide is a
poisonous gas but it plays a vital part inside the body. Nitric oxide is the
main messenger making blood vessels open wider so that more blood flows
to the starved heart muscle, and this is why nitroglycerin helps angina
patients.

(a) What is the name of the artery which carries blood to the heart muscle?

(b) What is the cause of the chest pain referred to as angina?

(¢) What made nitroglycerin appear suitable for investigating as a possible
heart medicine?

(d) Nitroglycerin is diluted to make it safe. Why is this necessary?

(e) Complete the following flow diagram to show how nitroglycerin works
in the body.

nitroglycerin > > >
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11. The diagrams below show some of the muscles in the leg.

position 1 position 2

(@ ()
(i1)
b )
(i1)

[0300/402]

Describe the action of muscles X and Y as the leg moves from
position 1 to position 2.

Muscle X

Muscle Y 1

Name the structures which attach muscles to bones.

1
Draw a line from each of the following parts of the brain to its
correct function.
Part Function
cerebrum controls heart rate
cerebellum controls balance
enables conscious
medulla
thought and memory 2
Underline one option in each bracket to describe the flow of
information in the nervous system.
heart
Information from the environment is detected by the { sense organs
brain
central nervous system
and sent to the circulation system which responds by
skin
muscles
sending messages to the { blood } . 1
bones
Page fifteen [Turn over
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12. The table gives the average yield of maize (corn) per hectare in the USA
since 1960.
Year 1960 1970 1980 1990 2000
Average annual yield | oo | 550 | 744 | s21 | 1005
(tonnes per hectare)
(a) (1) Calculate the average annual increase in yield in the 40 year
period from 1960 to 2000.
Space for calculation
Average annual increase in yield tonnes per hectare 1

(i) Which ten year period showed the greatest average increase in
yield?
Tick the correct box.

Space for calculation

1960 — 1970 D 1980 — 1990 g
1970 — 1980 D 1990 — 2000 ’:, .

(b) Each individual plant in the field gives a different yield which can be
any value between the lowest and the highest.

What name is given to this type of variation?

[0300/402] Page sixteen
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12. (continued)
c 1) The improvement in yield has been largely due to the production
p y gely p
of new varieties of maize by selective breeding.
Explain what is meant by this term.
1
(i1) It is possible to produce new varieties of maize by introducing
genes from species which do not interbreed with maize.
What general name is given to these techniques?
1
(d) In order to increase the variation available for selective breeding, plant
biologists treat maize in ways that can increase the rate of mutation.
(1) What is meant by the term mutation?
1
(i) Give an example of a factor that can increase the rate of mutation.
1
(e) Farmers try to ensure the maximum yield of crops. 'This requires a
plentiful supply of plant nutrients and little competition from other
plants.
Describe how each of these can be achieved.
Plentiful supply of plant nutrients
1
Reduced competition from other plants
1

[Turn over
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13. The table shows a comparison of the breakdown of one gram of glucose by
three different types of cell respiration.
Type of cell respiration
A B C
Energy released (k]) 171 09 | 09
Oxygen used (g) 1-07 0 0
Carbon dioxide produced (g) | 147 0 0-49
Water produced (g) 0-6 0 0
Lactic acid produced (g) 0 1 0
Ethanol produced (g) 0 0 0-51
(a) (1) Respiration of type A releases much more energy than the other
types.
What name is given to this type of respiration?
B 1
(11) Which two types of respiration take place in the following cells?
Muscle cells: type and type 1
Yeast cells: type and type 1
(b) Express the energy released from one gram of glucose by the three types
of respiration as a simple whole number ratio.
Space for calculation
: : 1
type A type B type C
(¢) Give one way in which the chemical energy released from food is
important in the metabolism of cells.
1

[0300/402] Page eighteen

DO NOT
WRITE IN
THIS
MARGIN

KU | PS




Marks
14. In an investigation on gas exchange, samples of breathed air were collected
from several volunteers. The table shows the volumes of carbon dioxide and
oxygen in 1000 cm3 of each sample.
Sample Volume of carbon dioxide | Volume of oxygen
(cm3) (cm?)
A 10 153
B 7 148
C 6 154
D 11 153
E 6 152
Average 8
(a) Complete the table by calculating the average volume of oxygen in the
samples.
Space for calculation
1
(b) Calculate the percentage of oxygen in sample C.
Space for calculation
% 1
(¢) Name the chemical in the blood which combines with oxygen to
transport it to the body tissues.
1

[Turn over
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15. The table shows the composition of 100 g of four common fruits.

Component
Fruit Protein Carbohydrate Fat Water
(8) (g) (8) (g)
bananas 1-0 23 0-3
apples 0-4 12 0-1 875
pears 0-4 10 0-1 89-5
grapes 0-2 15 0-1

(a) Complete the table by adding the mass of water present in 100g of
bananas and grapes.

Space for calculation

1
(b) Which component of the fruits contains the most energy per gram?
1
(¢) Give two differences between the composition of apples and that of
pears.
1
2 2
(d) Suggest how it would be possible to minimise the effect of variations of
individual fruits when measuring their composition.
1
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16. Identical pieces of cloth were marked with stains. They were then washed at
different temperatures using biological detergent. The degree of staining
still on the cloth after washing was measured and expressed as a percentage
of the stain before washing. The test was repeated using a non-biological
detergent.

The results are shown in the graph below.
Key
¥——X non-biological detergent

Qe=n==- © biological detergent
16

14

12

Stain 10
remaining o]
after wash 8 v

(%) 3

2 i

0 I %
0 10 20 30 40 50 60 70 80 90 100
Temperature (° C)

(@) (1) Suggest one precaution concerning the stains which would be
necessary to ensure that the experimental procedure was valid.

(i1) Compare stain removal by the two detergents over the
temperature range shown.

(b) (1) Explain the action of biological detergents.

(i1) Explain the economic advantage of using a biological detergent.

[END OF QUESTION PAPER)]
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ADDITIONAL GRAPH PAPER FOR QUESTION 2(a)

Key
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- LJU LT

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
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