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1. (a)

The key below can be used to identify species of trees from the shape of
their leaves.

Lez}ves
I |

leaf made up of
one part

leaf made up of
many parts
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leaf parts
attached to a
single point of
a leaf stalk

leaf parts
attached in
pairs along a
middle stem

leaf edge has
smooth outline

leaf edge has
wavy outline

Horse chestnut

Rowan

Oak

leaf is as broad

leaf is longer

than broad

as long

Beech Laurel

(1) 'The diagrams below show one leaf from two different species of
tree.

Use the key to identify Leaf A and Leaf B.

Leaf A Leaf B 2

(i1) Use the key to describe an oak leaf.
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1. (continued)

(b)  The density of pores on the leaves of a birch tree was recorded every
five years. The results are shown in the graph.

Density of
pores on leaf

(pores per mm?2)

200

@

(ii)

(o O

(i)

[0300/401]

300

250

150

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Year

What was the first year in which the density was found to be
lower than 250 pores per mm??

Estimate the possible density of pores in 1997.

pores per mm?

What name is given to the pores on the surface of a leaf?

Name the raw material required for photosynthesis which enters
the leaf through the pores.

[Turn over

Page three

Marks

DO NOT
WRITE IN
THIS
MARGIN

KU| PS




Marks
2. 'The diagram represents an insect-pollinated flower.
A
Filament
(a) Complete the following table to show the letter, name and
function of parts A, B and C.
Letter Name Function
sepal protects the bud before opening
petal
C produces and stores a sugary solution to
attract insects
2
(b)  Give a brief description of insect pollination.
2
(¢)  After fertilisation, which part of the flower develops into the fruit?
1
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3. (a) Identify the structures found in plant cells and the structures
found in animal cells in the table below.
Tick (V') the correct boxes.

Structure Found in plant cells Found in animal cells

chloroplast

nucleus

cell membrane

() A pupil prepared a microscope slide of onion cells using water.

Diagram A shows how the cells looked when first seen with the
microscope.

Diagram B shows their appearance after the addition of another
liquid.

Diagram A Diagram B

What name is given to a liquid used to make cell structures easier to
see?

(¢)  'The following sentences refer to mitosis. Underline one alternative in
each pair to make the sentences correct.

the same as

The chromosome number of the daughter cells is
half

that of the mother cell.

two
During mitosis each mother cell produces daughter cells.

four
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4. An investigation was carried out into the effect of the levels of three
environmental factors on the distribution of woodlice.

The factors investigated were the availability of food, light intensity and
predation.

The table shows the results of the investigation.

Number of woodlice
Envivonmental
factor ) ) ) ]
Food supply Light intensity Predation
Level of factor
high 120 3 5
medium 66 17 30
low 14 180 165
(a) (1) Which of the environmental factors investigated is an abiotic
factor?

(i) Use the words high, medium and low to describe the
combination of environmental factors which would result in the
highest number of woodlice in an area.

Each word can be used once, more than once or not at all.

food supply

light intensity

predation

(b)  Underline one option in each bracket to make the sentences correct.

population
All the woodlice in an area form a

community

The woodlice and all the other organisms, together with their

habitat habitat
ecosystem make up the ecosystem
community community
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4. (continued)

(o)

(d)

[0300/401]

Beetles living in the same area are in competition with the woodlice.

(1) What does the term “competition” mean?

(i1)  What would be the effect on the number of woodlice if the number
of beetles increases?

Give a reason for your answer.

Effect

Reason

(111)  What sampling technique could be used to estimate the number of
woodlice in an area?

Centipedes eat woodlice and other small animals.

Woodlice make up 10% of their diet and spiders account for 20%.
Beetles make up 10% of their diet and other insects make up 60%.
Present this information as a pie chart.

(An additional chart will be found, if needed, on page twenty-nine).

Page seven [Turn over
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5. (a) Animals use the energy from food for growth and repair.
Give one other way in which energy from food may be used by an
animal.
1
(b) Digestion begins in the mouth with the teeth physically breaking down
food.
Name the type of tooth labelled X in the photograph of a human mouth.
X
Name 1
(¢) (1) 'The following list gives parts of a mammal’s digestive system.
List A large intestine
B stomach
C oesophagus
D small intestine
E anus
Using the letters from the list, arrange the parts into the
order in which food would pass after leaving the mouth.
— —> | D | — — 1
(i) Give one feature of the small intestine which makes it efficient at
absorbing food.
1
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5. (continued)

(d)

Carbohydrates, proteins and fats in food are mixed with enzymes during
digestion. What effect do the enzymes have on all of these substances?

(e)

A man had an energy intake of 11550 kilojoules per day.

If 24% of this was supplied by fat, how many kilojoules would this
represent?

Space for calculation.

[0300/401]

kilojoules
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6. The diagrams show the human male and female reproductive systems.

Complete the table with the correct names, functions and letters.

Name Function Letter
testis
where fertilisation takes place E
F

[0300/401]

Page ten

Marks

DO NOT
WRITE IN
THIS
MARGIN

KU

PS




(ii)

(b)

to make it valid.

Marks

7. 'The diagram below refers to an investigation into the action of the enzyme
amylase.
Tube A Tube B
15 c¢m?3 starch tflebsfts 15 c¢cm? starch
suspension \ 1 suspension
|
+ | = water <: +
1 ecm’amylase | —| e | 1 cmidistilled
solution | | viskmng ] | [ water
tubing
M M — 1 water bath at
L ) 30°C
(a) (1) Suggest one improvement to the way the investigation was set up

State the purpose of the water bath.

The investigation was set up properly and the water in the test tubes

surrounding the visking tubing was tested for starch and for sugar at the
start and after one hour.

The following results were obtained.

Starch Sugar
Tube A Tube B Tube A Tube B
At start absent absent absent absent
After one hour absent absent present absent

(1)  What was the source of the sugar found in tube A?

(i1) Tube B provided evidence that the change was due to amylase
and not to any other factor. What name is given to this part of the

[0300/401]

investigation?

Page eleven
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8. (a) The diagram represents the transfer of oxygen from the atmosphere to
muscle cells.
atmosphere @
w muscle cells
red blood cells
From the diagram, state where the highest and the lowest concentrations
of oxygen are found.
Highest concentration
Lowest concentration 1
(b) (1) Name the process by which oxygen enters cells.
1
(i1) What name is given to the special case of the movement of water
into and out of cells?
1
(¢) Name the process by which muscle cells use oxygen to release energy
from food.
1
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9. Peak flow is the maximum rate at which an individual can exhale. The graph
shows normal average peak flow rates for females of similar heights but
varying ages.

475

450 &

425

400 .

Average 375
peak flow y

(litres per 350
min)

325

300

275

250
20 25 30 35 40 45 50 55 60 65 70 75

Age (years)

(a) Describe the relationship between age and average peak flow rate in
females.

2
(b)  'The peak flow rate for a female during an asthma attack was found to be
234 litres per minute. This is only 60% of her maximum rate.
Calculate her maximum peak flow rate.
Space for calculation.
litres per minute 1

[0300/401] Page thirteen [Turn over




10. Read the following passage about elephants and answer the questions using
information from it.

(a)

[0300/401]

The African elephant is the largest living land animal, with males
reaching a height of 4-5 metres and a weight of up to 7 tonnes. Their
ears are large and fan shaped. 'Twusks are present in both males and
females.

Asian elephants have smaller ears which are straighter along the
bottom. These elephants weigh up to 5 tonnes and grow to a height of
4-0 metres. T'usks are found on only a few male Asian elephants and
none of the females.

Elephants can live for up to 70 years. They generally form small family
groups of mothers and young. Males leave the herd at puberty. Female
elephants are capable of giving birth every four to six years. Calves are
born 22 months after fertilisation and are on average 1 metre tall. They
are weaned from their mothers’ milk between the ages of two and four
years. After this time their diet consists of tree branches, fruits and
grass.

Elephants were hunted for their tusks which are made of ivory. Ivory
can be carved into objects of value. Trading in ivory is now illegal but
elephants continue to be killed by poachers for their tusks.

About 16 000 domesticated elephants are kept as work animals for such
activities as clearing logs, transporting heavy loads and carrying
tourists. Elephants can work in areas where machinery cannot go.
However, areas of natural forest have decreased considerably due to
human activity. This has resulted in less logging work which is the
main occupation of domestic elephants.

Describe three differences between African and Asian elephants.
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10. (continued)

(b)  Why are the adults in an elephant family group all females?

1
(¢) (1) Why are elephants sometimes killed by poachers?
1
(i1) Elephant poaching is less of a problem in Asia than in Africa.
Suggest a reason for this.
1
(d) Suggest a reason why the number of domesticated elephants may be
decreasing.
1

[Turn over
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11. The graph shows the volume of air breathed per minute by a rugby player at
rest, during 10 minutes of exercise and during his recovery time.

80

70

60

Volume of air
breathed per
minute
(litres)

40

30

20

10

0 5 10 15 20 25

Time (minutes)

(a) At what time did the rugby player begin to exercise?

minutes

(b) During the rest period before exercise, the player breathed
12 times per minute. Calculate the average volume of each breath.

Space for calculation.

litres

(¢)  Calculate the simplest whole number ratio of the highest volume
breathed per minute to the lowest.

Space for calculation.

highest : lowest

[0300/401] Page sixteen
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11. (continued)

(d) Recovery time is the time taken for the breathing rate to return to
normal after exercise.

Calculate the recovery time for the rugby player.

Space for calculation.

minutes 1

()  How would an investigation be carried out to find which of two people
is the fitter, based on recovery times?

[Turn over
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12. (a) Bones are composed partly of flexible fibres.

Name the other main component of bone.

(b)  What change takes place in a muscle to bring about movement of a bone

in a joint?

(¢)  In an investigation into the elasticity of tendons and ligaments, weights
were hung on a sample of each. The length of the tendon and ligament
was measured each time a weight was added.

The results are shown in the table.

Number of weights Length of tendon Length of ligament
(mm) (mm)
0 50 50
1 51 51
2 51 52
3 52 53
4 52 53
5 52 54
6 52 54

Calculate the percentage increase in the length of each tissue at the end

of the investigation.

Space for calculation.

Percentage increase in tendon length

Percentage increase in ligament length

[0300/401]

%

%
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13. (a)

(b)

Fiddler crabs leave their burrows on the shore at low tide and go back
when the tide comes in.

(1) What name is used to describe this type of behaviour?

(1) What is the trigger stimulus for this behaviour of the crabs?

Herring gull chicks are fed on fish regurgitated by their parents. To
make the parent regurgitate, the chick pecks at a coloured spot on the
parent’s bill. In an investigation into the effect of different colours, a
number of cardboard models of gulls’ heads were set up, each with a
different coloured bill spot.

Model presented to chick

Coloured spot

The number of times the chick pecked at each colour is shown on the

chart below.

Number of pecks

Colourof | v 1 5 | 3| 45| 6| 7] s8] 9] 10
bill spot

black
blue
red

white

no spot

(1) 'The ratio of pecking of the blue spot to the white spot was three
to one (3:1).

Complete the chart to show the number of times the blue spot was
pecked. (An additional chart will be found, if needed, on page

twenty-nine.)

Space for calculation

(i1)  What colour of spot did the chicks peck at most?

[0300/401] Page nineteen [Turn over
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14. (a) 'The diagrams below represent an eye and an ear.
Label the diagrams by entering the correct name in each box.
Choose the names from the list.
List cochlea cornea lens
semi-circular canals retina auditory nerve
[0300/401] Page twenty
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14. (continued)

(b) In an investigation into the judgement of distance, a volunteer was
asked to thread a needle 10 times with both eyes open and then with

only one eye open.

The time taken for each attempt is recorded in the table below.

Time taken to thread needle (seconds)

Attempt Two eyes open One eye open
1 12 38
2 12 35
3 10 37
4 11 36
5 9 34
6 9 33
7 10 30
8 8 31
9 29
10 7 28

(1) Give two conclusions which can be drawn from the results.

(i1) Give two factors which should be kept constant to allow a valid

conclusion to be drawn from the investigation.

1

[0300/401]
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15. A rose breeder set up a cross between two varieties of roses. One variety had
scented flowers while the other was unscented.
The cross is shown in the diagram.
Unscented plants X Scented plants
(A) (B)
Y
56 scented plants (C)
self pollinated
Y
28 unscented plants : 84 scented plants
D) (E)
(a)  Use the letters in brackets to answer the following two questions.
(1)  Which plants make up the F; generation?
1
(i1)  Which three groups of plants are all true breeding?
1
(b)  What were the phenotypes used in the first cross?
1

[0300/401] Page twenty-two
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16. (a) (1) Complete the table about the production of fuels from the
fermentation of waste materials.
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Type of waste Micro-organisms
material nvolved Fuel produced Use for fuel
mixed with petrol for
sugar
car fuel
sewage bacteria burned for heating
2
(i) Give an advantage of using fuels produced in this way instead of
using fossil fuels.
1
(b)  Micro-organisms can be grown on waste material to produce food for
cattle and for humans. This food has an increased level of one nutrient.
Tick (v') the correct box to identify this nutrient.
sugar
starch
protein
fat
1
(¢) (1) Give an example of a disease which could spread if untreated sewage
entered a water supply.
1
(i) Describe two safety precautions which should be taken when
working with micro-organisms in a laboratory.
1
2 2

[Turn over
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17. Foresters planted a variety of native Scottish trees. Five years later, the
heights of a sample of silver birch trees were measured.

The results are shown below.

Tree height (cm) 295 230 275 305

(a)

[0300/401]
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260 195 250 220
285 315 255 235

(1) What is the average height of the silver birch trees in this sample?

Space for calculation.

cm 1

(i1)  What is the advantage of making the sample as large as possible?

1
(i11) Although the trees are all the same age and the same species,
their heights are different. What term is used to describe the
differences between members of the same species?
1
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17. (continued)

(b)  Use the results of the sample to complete the bar chart by:

(1) adding a suitable scale to the vertical axis

(i1) completing the remaining bars.

(An additional chart will be found, if needed, on page thirty)

Number
of trees
V
Izl
150-199 200-249 250-299 300-349
Height Range (cm)
(¢) (1) In total, 480 silver birch and 360 rowan trees were planted.

Calculate the simple whole number ratio of silver birch to rowan
trees planted.

Space for calculation.

silver birch : rowan

(11) After five years, 384 of the original silver birch trees were still
alive. What percentage of the silver birch trees had survived?

Space for calculation.

%

[Turn over
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18. The apparatus shown below was used to investigate the effect of temperature
Seven sets of apparatus were set up, each at a

on the growth of bacteria.
different temperature.

voor ——

Stirrer \ \l\\ _____________ |

Liquid containing bacteria

Temperature
control

*t

Heater plate

When the liquid in the beakers had reached the correct temperature, bacteria
were added to each of the beakers to give a concentration of 100 bacterial cells
per mm?3. The liquid in each beaker was sampled after one hour.

The results are shown in the table below.

Temperature (°C) 20

35

40

45

50

Bacteria
170

(cells per mm?)

220 310

380

420

430

350

(a)  Use the results to complete the line graph by

(1) adding a suitable label on the vertical axis

(i1) adding an appropriate scale to the vertical axis

(111) plotting the graph

(An additional graph will be found, if needed, on page thirty.)

[0300/401]

Page twenty-six

Marks

DO NOT
WRITE IN
THIS
MARGIN

KU| PS




18. (continued)

(b)

(o)

(d)

(e)

[0300/401]

0 10 20 30 40 50
Temperature (°C)

At what temperature was the growth of the bacteria fastest?

°C

Predict the number of bacterial cells per mm? if the experiment was
repeated at 15 °C.

| bacterial cells per mm?3

Name the type of reproduction which leads to the increase in number of
the bacteria.

What is the purpose of stirring the liquid during the investigation?

[Turn over
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19.

Stem cells are unspecialised cells which can divide to make a wide range of
other cell types in the body. The embryo contains the highest proportion of
stem cells.

The chart shows how some specialised cell types are formed from stem cells.

Cell type

unspecialised intermediate mature

bone growth cells
basic bone cell <:

bone replacement cells

/ mature fat cells

red blood cells

young fat cell

stem cells

platelets

primitive blood cell
white blood cells

elastic fibre cells
pre-cartilage Cell<:

non-elastic fibre cells

(a)  Which intermediate cell can develop into the widest range of mature
cell types?

(b)  Which type of intermediate cell forms both elastic and non-elastic
fibres?

(¢) At which stage in an animal’s development are stem cells most
abundant?

[END OF QUESTION PAPER)]

[0300/401] Page twenty-eight

Marks

DO NOT
WRITE IN
THIS
MARGIN

KU| PS




SPACE FOR ANSWERS
AND FOR ROUGH WORKING

ADDITIONAL PIE CHART FOR QUESTION 4(d)

ADDITIONAL CHART FOR QUESTION 13(b)(i)
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Number of pecks

Colour of
bill spot

2 3 4 5 6

7

10

black

blue

red

white

no spot
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ADDITIONAL CHART FOR QUESTION 17(b)
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Number

of trees

%

77777788
150-199 200-249 250-299 300-349
Height Range (cm)
ADDITIONAL GRAPH FOR QUESTION 18(a)
0
0 10 20 30 40 50

Temperature (°C)
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