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Hurnan stern cell number (10%)

Section A

The graph below shows the changes in
number of human stern cells in a culture. The
activity of the enzyme glutarminase present
in the cells over an eight day period is also
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How many units of glutaminase activity were

recorded when the cell number was 50% of its

mazximum over the eight day period?
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Glutaminase activity {units)

2 The graph below shows the average brain
volume of several related species of hominid
and the time periods during which they lived.
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P — Australopithecus afarensis

(} — Homo habilzs

R — Homo evectus

S — Homo sapiens (modern humans)

T — Homo neanderthalensis

Which conclusion can be drawm from the

graph?

A Homoe sapiens is the most intelligent
species,

B Homo neandevthalensis had the largest
brain,

C  Homo sapiens evolved from Homo evectus.

D The more recently the species lived the

larger its brain volume.



3  The graphs below show the effects of natural selection pressure on wing span in a population of house
sparrows between 1930 and 1980,
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Which line in the table below correctly
comnpares the statistical data in the two

graphsr
Mean Range
A same sarme
B same different
c different sarme
D diffarent different

4  Bacterial cells were heated to 121°C for
increasing lengths of time to determine the
number of live cellz left after treatment.

The graph below shows the number of
bacterial cells which survived.

¢ 1000 000 ==

5 B

= 100000

[ 5

B ‘\

g 10000 R How many cells survive after 6 minutes?
i AN

@ 1000 % A 1300
2] —

= AN B 4000
5 100 'S

= = C 5000
B Y

= 10 - D 5500
5

Z

0 2 4 6 8 1w 12 14
Time heated to 121 "C (minutes)



The diagram below shows an image of a
bacterial cell that has been magnified 1500 7
tirnes.

What is the actual length of the cell in
micrometres {pm) 7

Cod stock biornass (tonnes)

A 0003
B 3000
C 8750
I 6750

Mink is a naturalised mamrmal in many parts

of the TTK.

A program designed to control mink numbers
in a region of Scotland was started at the end
of May 2009, The population of adult animals
was surveyed every three months for a vear
and the results are shown in the table below,

Suyrvey date FPopulation of adult
smink
End May 2009 1250
End August 2009 750
End November 2009 520
End February 2010 340
End May 2010 50

What was the average decrease in number of
adult mink per month during the programme?

A 100
B 240
C 243
Iy 582

Cod is an important fish species which is

caught for human food.

The graph below shows

changes in the

astimated biomass of cod stocks in a region of

the North Sea between 1960 and 2000,
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Which line in the table correctly shows the
overall decrease in estimated cod biomass in
this region in the ten year periods shown?

Ten yeay peviod

Decrease in estimated
cod biomass in the
region ( fonnes)

A | 1960 and 1970 150
B 1970 and 1980 100
C | 1980and 1990 100
D | 1990 and 2000 50

8 A DNA molecule contained 8000 nucleotides
of which 20% contained adenine,

How many nucleotides would have contained

ou
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c
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aniner

1600
2400
3200
4800



The hooded crow and the carrion crow can
hybridise in parts of Scotland where both
species are found. During an investigation
within the zone of hybridisation, the numbers
of each species and any hybrids found were

astimated at each of three counting stations.

Counting Crvomws
station Hooded Carrion Haybyid
1 90 70 40
2 40 30 30
3 40 10 50

Distance travelled (km)

100

What percentage of the crows
station 1 were hybrids?

at counting

A 10%
B 20%m
C 25%
Ir 40%

10 The buff-breasted pipit iz a bird which

migrates into parts of the TJSA each spring.

The chart below shows the average distance
travelled by the birds in the first five days of

their migration.
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The greatest distance travelled by the pipit is

on days

A land?
B 2and3
C Gand4
D 4andi.

11 The graph below shows the effect of subatrate
concentration on the rate of an enzyme-catalysed

reaction.
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At which substrate concentration 1z the
reaction rate equal to 73% of the mazimum
rate?
A S units
E & units
C 12 units
' 15 units

12

The energy content of a glucozse molecule iz
2900 kilgjoules, A glucose molecule entering
aerobic respiration transfers 1160 kilojoules of
the energy to ATP.

What percentage of energy in glucose is

transferred to ATP?

A 40
B &0
C 150
D 230



13 The graph below shows how world population

World fertiliser usage (% million tonnes)

and fertilizer uzage changed between 1920 and

2000
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Which of the following conclusions can he
drawn from these results?

A

World fertiliser usage was 33 million
tonnes in 1830,

World population  increased steadily

between 1960 and 2000,

World fertilizer usage waz 140 million
tonnes in 1980,

World fertilizer
more rapidly than the population growth
in 1936,

usage first increased

mmmm———
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14

Increasing nitrate concentration

and light intensity

The graph below shows how the population of
algae in a fresh water loch was affected by the
concentration of nitrate ions in the loch water
and by light intensity through the seasons of a
vear,
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Which of the following staterments can be
deduced from the grapht

A

The increaze in algal population in
spring i1z triggered by an increase in
concentration of nitrate ions  in the

water,

The zsize of the algal population depends
directly on the level of light intensity.

The increaze in nitrate ion concentration
in late surmmer iz followed by an increase
in algal population.

The algal population decreases when
light intensity decreases.
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15 The graph below shows changes in the a-amylase concentration and the starch .
[f ten percent of the bases in a molecule of

content of a barley grain during early growth and development. 18 . i . )
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16 The diagram below shows a bacterial cell that hasbeen magnified 800 times. 0
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@ COy, concentration of inhaled air (%)

If the volurme of one breath is 005 litre, what
3:.2mm volume of air will be breathed 1n one rmnute
when the COy concentration is 4%7

Calculate the length of the cell in micrometres (pm).

A 6 litres
A 0-004 B 9 litres
B 00 C 18 litres
C 04 _
D 40 D 36 litres

17 Maximum oxygen uptake per kg body mass can be used as a measure of fitness.
Four athletes were weighed then given a fitness test during which their maximum
oxygen uptake was measured.

Which line in the table below shows results for the least fit athlete?

Athlete Body mass Maximum oxygen up take
(kg) (litres per minute)
A 60 36
B 55 36
C 60 37
D 55 37
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20 The flow chart below shows the energy flow in a field of potatoes during one year.

light energy
(4000000kJ per m*)
energy fixed by energy released by
photosynthesis respiration
(50 000 kJ per m?) {40 000 kJ per m?)

'

energy in new growth
and stored food

What is the percentage of the available light energy present in new growth and

stored food in the potato crop?

225
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1-00

(=TS - ™

An eel was transferred from salt water to fresh
water,

The table shows how the drnnking rate of
the eel changed in the sz hour period after
transfar.

Time aftev tvansfer SDwmkmg pate
(ent’ per kg body mass
(hours)
per hour)
o 20
1 17
2 15
3 12
4 10
5 3
£ 2

What 1z the average hourly decrease In
drinking rate over the six hour period after
transfar?

A 3cm® per kg body mass per hour

B 12 em® per kg body mass per hour

C 14 e’ per kg body mass per hour
D

18 cm® per kg bedy mass per hour

Aleohol concentration

after 30 minutes az a
% of initial eonecentration
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The apparatus shown below was used o
mvastigata tha affscts of phosphatz on the
growth of grass seadlings.

The expenment was repsatad usmg differant
concentrations of phosphate and the height
of the seadlngs was recorded after 6 wesks of
growth.
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salution

contaming
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CowaT

Twao wanables thatmust be kept the same ars

A temperature  and  coneentration  of
phosphate m the culture solution

B concentration of phosphate m the culture
zolution and light mtensity

2 light mtersity and tampaeraturs

' temperature and the heaight of the
seedlings.

Liver tizsus contams an enzyme which breaks
down alechel. The graph below shows the
affect of different concentrations of copper

1onz on the breakdown of alechol by this

anzymea over a 30 minuts penod.
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Copper 10n concentraion (m V)

Which of the followmg conclusions can be
drawn from the graph?

A 4-5mM copper has no effect on ensyme

activity.

B 25mM copper halves the enzyme
activity.

Z 0-5mM  copper completely  mnhubite

enzyme activity.
It Enzyme activity Increases when copper

coneantration iz mereased from lm to
2.



24  The graph below shows changes in food stores

Mass of stored food (kg

in a human body during four weeks without
food.

iad protain
T
S e
R
6 ot
iR d

0 1 2 3 4
Weaeks without food

Which of the following conclusions can be
drawn from the graph?

A

Each food store decreases at the same
rate during week one,

Betwesn weeks three and four the body
galns most energy from protein,

The lipid food store decreases at a faster
rate than the other food stores during
wesk one,

Betwesn weeks one and four, the body
only gains energy from lipid and protein,
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The drinking rate and concentrations of
sodium and chlonide 1lons in blood were
measured over a six hour period after a salmon
was transferred from freshwater to sea water.
The results are shown in the graph below,
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Which line in the table correctly shows the
results after three hours?

Dvinking Soduanton | Chlovde ion

vate copcentration | concentration

fern® per kg | (millimoles | (rmillimoles

per hour) per litre) per litra)

A 14 270 460
B 12 460 2
iz 12 2 460
D 14 460 27




Section B

Different varieties of banana can have different numbers of chromosome sets in
their cells. Banana flesh contains carotenoids and different varieties have different
carotenoid contents. Extracts of five different varieties of banana were placed in a
colorimeter to measure the transmission of light through them. The darker the flesh
the lower the percentage of light transmitted.

The results are shown in the table below.

Banana variety Number of sets of | Carotenotd content | Light transmitted
chromosomes {mg per kg banana through extract

flesh) (%)

Tuugia 2 {(diploid) 1-6 32

Khai 2 (diploid) 94 64

Figo Cinza 3 (triploid) 2-8 72

Saney 3 (triploid) 19-2 52

Porp 4 {tetraploid) 22 76

(@) Describe the relationship between carotenoid content and darkness of flesh.

(b) (i} Express as the simplest whole number ratio the average carotenoid
content of the diploid to that of the triploid varieties.

Space for calculation.

diploid  triploid

(i) It has been suggested that additional carotenoid content in the diet gives
humans increased protection against certain cancers.

Calculate the mass of carotenoid which would be found ina 125 g sample
of Figo Cinza flesh.

Space for calculation.




(ili) Using the information given, decide if the statement in the table below is
true or false.

Add vour choice to the table and give a reason for your answer.

Banana varieties with increased numbers of
Statement chromosome sets have increased carotenoid
content in their cells.

True (T) or
False (F)

Reason




Mvxomatosis is a viral disease to which some rabbits are resistant and survive while
others die.

A rabbit population was monitored for 10 years. The percentage of the population
which was resistant was recorded.

The results are shown in the graph below.
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{a) (i) Calculate the number of rabbits which were resistant in 1972.

Space for calculation.

rabbits 1

(ii) Calculate the average increase in the rabbit population per year between
1966 and 1970.

Space for calculation.

rabbits per year 1

(iii) Identify the two year period during which there was the greatest change
in the percentage of the population resistant to myxomatosis.

Tick () the correct box below.

1966-1968 1968-1970 1972-1974 19741976 1



3  In an investigation into the effect of lead ion concentration on respiration in yeast,
two flasks were set up as described below.
Flask Contents
A 200cm? glucose solution +35em?® 0-2% lead nitrate solution
B 200em?® glucose solution +5em?® 1-0% lead nitrate solution
The flasks were placed in a water bath at 20 °C for 10 minutes. After this time
2-5¢m® of yeast suspension was added to each and oxygen sensors fitted as shown
in the diagram below.
- airtight seal
fi ft_____ ___—OXygen sensor
(Lﬁ) (ﬁ | ———water bath at
20°C
Flask A Flask B
The flasks were left for a further 10 minutes and then oxygen concentration was
measured in each flask every 20 seconds for 2 minutes.
The results are shown in the table below.
Ouxygen concentration (mg per litre)
Time (s) Flask 4 Fiask B
0-2% lead nitrate 1-0% lead nitrate
0 10-2 10-8
20 84 9-3
40 6-1 7-6
60 3-8 &2
80 1-7 51
100 0-2 40
120 0-0 32
(@) (i} Identify the independent variable in this investigation.




(ii) Identify one variable, not already mentioned, which would have to be
kept constant so that valid conclusions could be drawn.

(iii) Explain why the flasks were left for 10 minutes before the yeast
suspension was added.

(iv) Explain why the flasks were left for a further 10 minutes after the yeast
suspensions were added before measurements of oxygen concentrations
were taken.

(h) On the grid provided, draw a line graph to show the oxygen concentration in
Flask A against time. Use appropriate scale to fill most of the grid.




(c)

(d)

Using information from the table, state the effect of increasing lead ion
concentration on the aerobic respiration of yeast.

Bubbles of carbon dioxide appeared in both flasks throughout the investigation.

Explain why this gas continued to be produced in Flask A after 120s.




Rufous hummingbirds migrate thousands of kilometres each vear between
their summer breeding areas in Canada and their wintering areas in Mexico.

They feed on nectar throughout the vear and save energy at night by entering a
temporary state known as torpor in which body temperature and respiration rate
are greatly reduced.

The chart below shows the average body mass of the hummingbirds and the
average number of hours per night spent in torpor throughout the vear.

Autumn Winter Spring Summer
MIgrafion in Mexico migration i Canada

Average period of
torpor per night (hr)

Average body mass
(g)
Lad
A

Month



(a) (i) Use values from the chart to describe the changes in average body
mass of the hummingbirds from the beginning of August until the end of
January.

{ii) Calculate the percentage increase in average body mass during the
summer in Canada.

Space for calculation

%

{(iii} Suggest one reason for the increase in body mass of the birds during the
summer in Canada.

()] (i} Buggest why the increased time spent in torpor during migration is an
advantage to the birds.

(i1} Calculate the average period of torpor per month throughout the winter
in Mexico.

Space for calculation

hours per night




{¢) The table below shows how the average oxygen consumption of the birds at
rest is affected by their body temperature.

Average oxygen consumption at vest

Body temperature {cm? per gram of body mass per hour)

Normal 150

Lowered during torpor 2-0

Using information from the chart and the table, calculate the average volume
of oxygen consumed per hour by a hummingbird at the end of September at
normal body temperature.

Space for calculation

em® 1

Red Fife and Coteau are cultivars of wheat. Their grain is grown for bread-making.

A field trial was carried out to compare their economic and biological yields. Equal
numbers of plants of each cultivar were grown in 16 field plots for six months as
shown in the diagram below.

The graph below shows the average economic yield of grain and the average vield of
the remaining plant biomass from samples of each cultivar.

Diagram Graph
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Red Fife Coteau
Cultivar



{a) In designing a field trial, account should be taken of the factors in the list below.

A selection of treatments
B number of replicates

C randomisation of treatments

Complete the table below using letters from the list to match the reasons for

taking the factors into account.

Factor to be taken wito dccouut

Reason

To take account of the variability within
samples.

To ensure fair comparisons.

To eliminate bias when measuring the
treatment effects.

(h) Give one precaution, not already mentioned, which would have to be taken so
that the comparison of the vields from each cultivar was valid and explain the

(¢)

reason for it.

Precaution

Reason

(i) Red Fife has a harvest index of 0-2.

Caleculate the harvest index of Coteau.

Space for calculation




In an investigation, the behaviour of a group of pigs in an enclosure was observed.

Each pig's behaviour was observed initially and then every ten seconds for twenty
minutes. The behaviours observed were allocated to different categories and the
results shown in the pie chart below.

Ethogram

. walking

lying down

feeding

other

(@) Calculate how long the pigs spent feeding.

Space for calculation

minutes 1

(#) Expressasthe simplest whole number ratio the proportion of time spent walking,
lyving down and feeding.

Space for calculation

walking: _ Iyingdown: __ feeding 1

{c) Suggest one improvement which could be made to this investigation to improve
the reliability of the results.




7

In an investigation into the metabolic rate of a snail at rest, its oxygen uptake was
measured using the apparatus shown in the diagram below.

tap

class tube

/

scale
3
-, {em”)

rubber

stopper

3 T_,.—‘
wire mesh

platform T ______

soludon to absorb
carbon dioxide

The apparatus was kept at 10°C with the tap open for 15 minutes.
experiment, the tap was closed and the reading on the scale recorded.

— 04

— 02

— 00

coloured
j{f liguid

T'o start the

Every 2 minutes for 10 minutes, the oxygen uptake was recorded by taking readings

from the scale.

The results are shown in the table below.

Time after tap closed Oxygen uptake

(minutes) (cm®)

0 0-00

2 0-04

4 (0-08

6 0-12

8 0-18

10 0-20

(e (1) Explain why the apparatus was left for 15 minutes with the tap open

before readings were taken.




(11} To ensure validity, identical apparatus was set up without the snail.

Explain why this ensures valid results.

(&) (1) Identify the dependent variable in this investigation.

(i1} Toincrease the reliability of results, the experiment was repeated
several times.

Identify one variable, not already mentioned, which would have to be
kept the same each time to ensure that the procedure was valid.

(¢} On the grid below, draw a line graph to show the oxygen uptake against time.




{d) The mass of the snail was 5-0g.

(e)

Use the results in the table to calculate the average rate of oxygen uptake per
gram of snail per minute over the 10 minute period.

Space for calculation

em’ per gram per minute

Predict the effect of an increase in temperature to 15 °C on the oxygen uptake by
the snail and justify your answer.

Prediction

Justification

Explain how the respiration of the snail and the presence of the solution in the
test tube results in the movement of liquid on the scale.




Human food production can be increased by the use of fertiliser which improves

crop growth.

A field trial was carried out to show how the mass of fertiliser applied per hectare
affected the growth of a wheat crop and tw determine the level of fertiliser which

should be recommended for use with this crop.

After the harvest of the wheat at each fertiliser level the following measurements of

plant growth were made.
+  Total dry mass of grain produced per hectare
*  Dry mass of a sample of 1000 grains

The results are shown in the graph below.
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(&) (i} Use values from the graph to describe the changes in the total dry
mass of grain produced as the ferdliser application increased from 40 kg
to 120 kg per hectare.

(i1} Calculate the average increase in total dry mass of grain produced for
every additional kg of fertiliser applied from 0 kg to 80kg per hectare.

Space for calculation

tonnes per hectare 1

(&) (1) Calculate the simplest whole number ratio of the dry mass of 1000 grains
produced at Okg fertiliser per hectare to that at 120kg fertiliser per
hectare.

Space for calculation

At Okg per At 120 kg per

hectare hectare

(i1} Calculate the percentage increase in the dry mass of 1000 grains when
the fertiliser level was increased from 20kg to 80 kg per hectare.

Space for calculation

%o

{¢) At which fertiliser level is the average dry mass of an individual wheat grain the
greatest.

Tick {+') the correct box.

60kg per 80 kg per 100kg per 120kg per

hectare hectare hectare hectare




{d) 'I'he table below shows intormation about fertiliser level and yields of the wheat
crop.

Complete the table by:
(i) inserting the missing term to complete the column heading;
(ii) inserting the missing fertiliser level using information from the graph;

(iii} calculating and inserting the missing harvest index.

Space for calculation

Fertiliser level | ... Economic yield Hayrvest index
(kg per hectare) (total dry mass of
............................ LYain)

(iofafphnt (tonnes per
biomass) hectare)

{tonnes per
hectare)

40 3-0 0-75
60 45 3-6

{¢) As a result of the field trial, the recommended level of fertiliser was 60 kg per
hectare.

Suggest two reasons why this level was recommended.

1

2

9 White blood cell counts in humans normally range from 5000 to
10000 cells per pl of blood.

The table below shows the white blood cell counts from a patient
with leukaemia before and after treatment with this drug.

Number of white biood celis
{per pl blood )
Before treatment 150 000
After treatment 7500

Calculate the percentage decrease in the number of white blood
cells after treatment with thisdrug. 1

Space for calculation



10  The phylogenetic tree below illustrates the evolutionary relationships
between primate groups.

Primate
Group

Old world
monkeys

Jrangutan

cammaen
ancestar

Garilla

Chimpanzeg

Human

2> 30 2% 20 15 10 5 0

Millions of years ago

(i] State how long ago the last common ancestor of gorillas and old
world monkeys axisted, 1

million years ago




11 The graph below shows the number of reported cases of hospital acquired
infections [HAI] in one hospital between 2002 and 2008. The overall number
of patients remained constant during this time.

330

300

230

Mumber of 200
reportad
cases of HAI

150

100

50

2002 2003 04 2005 2006 2007 A008

Yaar

(@ Using information from the graph, calculate the average decrease per
year in reported cases of HAI betwaan 2002 and 2008, 1

Space for calcuiation

cases peryear

] The decrease in the number of cases in 2005 was due to introduction of
a new hand washing procedurs at the hospital.

Predict what would happen to the number of reported cases of HAI in
2009,

Circle ope answer and give a reason for your choica.
increase decrease stay the same

Feason




[c] The table below shows the percentage of cases of HAl in the hospital
attributed to two types of bacteria, Clostridium and Staphylococous,
between 2002 and 2008,

Percentage of cases of HAl in eqch yvear attributed fo
hacterial types

Bacterial types 2002 2005 2004 2005 2006 2007 2008

Clostridium 32 30 30 51 54 57 59

Stapyincocous 24 32 a3 30 31 33 a3

Using information in the table, compare the overall trend in the
percentage of Clostridium cases with that of Staphylococcus cases.

(d] Using infarmation from the graph and the table, draw a conclusion
about the effectiveness of the hand washing procedure against
Stophidycoccus,  Justify yvour answer.

Conclusion

Justification

2] Some bacteria form endospores to survive adverse conditions. |dentify
which of the two types of bacteda in the table forms endospores and
give g reason for your answer,

Bacterial type

Feason
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12 The average yield, fat and protein content of the milk from each of three
breeds of dairy cattle were determined.

The results are shown in the table below,

Average Average fat Average
milkoyield per content of protein
Breed COW il content of m ik
(kg per day] (%] %)
Pure bred 4480 415 3-25
Holstein
F, hybrid ) ) )
Holstein = Normande 48-64 425 310
F, hybrid ) ) )
Holstein = Scandinavian Fed 2152 425 315

[a] Calculate the percentage increase in average milk yield per cow from
the F1 hybrid Holstein = Scandinavian Fed compared to pure bred
Haolstein cattle.

Space For eqlcwlation

The fat content of milk is important for butter production.

Calculate the total fat content in the milk produced in a day from a
herd of 200 F1 hybrid Haolstein = Normande cattle. 1

Space for calowlation

kg per day



13 An inwestigation was carded out to compare the rate of photosynthesis, at
different light intensities, of green algal cells immaobilised into gel beads.

- Test tube
L

20 gel beads

algal cells and
10cm?® of
bicarbonate
indicatar

—

containing green

Seven tubes were set up as shown in the diagram and each positioned at a
different distance from a light source to alter the light intensity.

Photosynthesis causes the bicarbonate indicator solution to change colour.

After 60 minutes, the bicarbonate indicator solution was transferred from
each tube to a colarimetear,

The higher the colorimeter reading, the higher the rate of photosynthesis
that has occurred in the tube,

Fesults are shown in the table.

we | et | St e
[crm]
1 75 92
: 35 92
: 50 83
p 75 32
: 100 14
6 125 6
7 200 0

(@) |dentify the dependentwvarable in this investigation.

b) Describe how the apparatus could be

ternperature was kept constant.

improved to ensure that




[c] State an advantage of using algae immaobilised into gel beads. 1

[d) Describe how the experimental procedure could be improved to
increase the reliability of the results. 1

2] ©On the grid below, complete the line graph to show the colorimeter
reading against distance of tube from light source. 2

(f]  From the results of this investigation, draw a conclusion about the
affect of light intensity on the rate of photosyntheasis.




14 The graph below shows the changes in the number of honey bee hives
kept by bee-keapers in the USA from 1945 to 2005,

&
» =

5 ki .

4 \ |
Mumber of
honey bea

hives 2 .
(millions) ™
P

2

1

0

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Yaar

[i] Using values from the graph, describe changes in the number of
bee hives from 1980 to 1995, 1

[ii] Calculate the simplest whole number ratio of the number of bee
hivas in 1265 and 2005, 1

Space for calocwlation

hives in 1965 ; hives in 2005




15  ia)

Cherry tree leaves are attacked by greenfly, The leaves contain cyanogenic
olycosides which are broken dewn to release cyanide when greenfly damage
thern, The cyanide acts as a defence against most greenfly species,

The graph below shows the average number of individuals of a species of
graanfly per leaf and the concentration of cyanogenic glycosides in the leaves
of a cherry tree over a 60 day period.

235 0.5
w20 E u :
] ik 0-4 =
— il [~ =]
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= | T 5 3
3 1s 038G
- N =]
&0 o O
Ut % ol
= o = é
- g
3 55
2 o 025 oo
- ~ g3
b T
s 2 E
z : :
h q
] 0 1.@
x
'_f
1
0 0
10 20 a0 40 50 B0
Time (days)
fu1) Caloalate the average increase per day in the number of greenfly per leaf
beatwaen day 10 and day 50,
Shace for calodation
Average increase per day 1

{iw) State the cyancgenic glycoside concentration when the average number
of greenfly per leaf was 14,

rg per grarm dry mass of leaf 1




16 In aninvestigation into the effect of lead 10n concentration on respiration in yeast,
tiwo flasks were set up as described below,

Flask Cantents
i 200 e’ glucose solution + 5 e’ 0-2% lead nitrate solution
B 200 e’ glucosesclution + 5 am® 10% lead nitrate solution

The flasks were placed 1n a water bath at 20°C for 10 rmunates, After this time
25 et of yeast suspension was added to each and oxygen sensors fitted as shown
in the diagram below,

Flasl & Flazk B

_ _ oEygen
LA—T SENSOT

= Gt - e bk
at 20°C

The flasks were left for a further 10 munutes and then oxygen concentration was
measured in each flask every 20 seconds for 2 rmunutes,

airtight
zeal

The results are shown in the table balow,

Chepgen concentration (g pear litre)
Tame (] Flask 4 Flask B
0 2% lead mitvate IO% lead niteate

0 10-2 10-3
20 54 93
40 £1 T6
60 ERE B2
20 17 541
100 02 4.0
120 00 32

() (1) Identify ome wariable, not already mentioned, which would have to be
Lkept constant so that valid conclusions could be drawn.

{11} Explain why the flasks were left for 10 rmunutes before the yeast
suspension was added.




{u1) Explain why the flasks were left for a further 10 rmunutes after the yeast
suspensions were added before measurement of oxygen concentrations
ware talzen,

(&) On the gnd provided, draw a line graph to show the oxygen concentration
in Flask A against time. Use an appropriate scale to fill most of the grid,

{¢) Using information from the table, state the effect of increasing lead ion
concentration on the asrobic respiration of yeast,




17  Fufous hammingbirds migrate thousands ofkilometres each year between
their summer breeding areas in Canada and their wintering areas in Mezico,

They feed on nectar throughout the wear and are strongly territorial even on
migration,

The birds save energy at night by entering a temporary state known as torpor 1n
which body temperature and respiration rate are greatly reduced.,

The chart below shows the average body mass of the hummingbirds and the
awerage mumber of hours per might spent in torpor throughout the year,

Autumn Wintar Shring Suamner
iR on in Mexico migrtion in Canada

Averape period of
torpor per night (hr)

Average body mass
)
()

AT F 0 W D] F M A& DM ] ]
Flonth

[ ] (i) Use values from the chart to describe the changes in average body
masz of the hummingbirds from the beginning of Augustuntil the end of
January.

(1] Calculate the percentage increaze 1n average body maszs during the
aumimer in ‘Canada,

Shace for calonlation

% 1




18

At the start of an inwestigation, the blood glicose and 1nsulin concentrations of a

healthy adult human were measured and found to be normal. The indiridual then

immediately drank a glucose drink and his blood gluicose and 1nsulin levels were
re-measured at intervals over a period of 5 hours without further food or drink

intake,

The results are shown in the table below,

j;:;;{zz fif:a Clucose concaﬂz?at;on Tnsulin con.cant?cztion
(hours) (mgper100cm™) (umnits)
0 (start) a0 50
05 S0 550
1 120 500
2 100 400
3 a0 100
4 a0 50
5 70 45

(@) Calculate the simplest whole number ratio of blood glucoze concentration at

the ztart to the maximum level recorded.

Shace for caloulation

at start

at maximurm level

(5] Caleulate how long it took for blood insulin concentration to return to the

start lesel from its maximuam concentration.

Space for caloulation

houars

1
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Body mass (lkg)

(«] The graph below shows the changes in body mass and mass of growth

hormeone (GH) in the blood of 2 human from birth to age 24 vears.

W H b4 i

R0 —- =l [l ol = 20
s
// 1,5 f___ﬂ__,___pu
I \
4 \
d \
® G0 rd TF a00
/ \
s o
b
40 — // > 400
/
rd _'___,.H-""'FFFF. ll'.ll
fﬁf”’- \
\
H«;‘““ \
® 20 7 T 200
/1 |
x/ =
15——/ T
0 0

0 2 4 & 8 1o 12 14 18 18 20 22 24
Age (years)

(1) Tick {+" the box to show the age range during which the most
increasze 10 body mass ocourred,

02 vears 212 yearz  12-18 years  18-24 years

(11) An inecreaze in growth hormone [((GH) cauvses an ineresze in mass of

(iii)

muscle and bone tizsues,

Tick (+7) the box to show the region of the graph which best supports
thiz statement,

W X T i

Factors other than growth hormone ((GH) are inwolved 1n increaszes 1n
body mazz in humans,

Drescribe how the graph supports this statement.

Mlazz of GH in blood (units)

rapid



20 The diagram shows apparatus used in an investigation of asrobic respiration in

snails,
Tap
Glass tube
Scale
Rubber stopper v (em’)
—0-4
\
—02
Wire mesh platform\ i
00
Caoloured liquid

solution to absorb

carbon dioxide

The tap was kept open to the air for 15 minutes, and to start the experiment the tap
was closed and the reading on the scale recorded, Ewvery 2 minutes for 10 minutes
the reading on the scale was again recorded and the results shown in the table
below. The apparatus was kept at 20°C throughout,

Time after tap closed Beading on scale
(rninttes) (erm®)
0 000
2 004
4 08
6 12
8 016
10 (20

() State why the apparatus was left for 15 minutes with the tap open before
readings were taken,

(&) Describe a suitable contrel for this investigation,




(e)

()

To increase the reliability of results, the experiment was repeated sewveral
times. ldentify one wvariable, not already mentioned, that would have to be
kept the same each time to ensure that the procedure was wvalid.

iOn the grid below, draw a line graph to show the reading on the scale against
time, choosing appropriate scales so that the graph fills most of the grid.

{e] The mass of the snail was 5-0g.

Use results in the table to calculate the rate of oxvgen uptake by the snail over
the 10 minute period.

Space for caloulation

em® oxyzen per minute per gram of snail

1



