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Calculating Cell Size
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Unit conversions
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Percentage
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Percentage change
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How many times greater/smaller?
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Ratios
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“At the end of the study, 10% had no organs affected, 65% of patients had only one
organ affected and 25% had multiple organs affected.”
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Predictions and Conclusions using Data
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Rates
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Experimental Design

Variables
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Reliability
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Controls
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Conclusions
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One final question combining variables, control and reliability
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image5.png
The diagram shows cells viewed under a microscope at a magnification of x100.

1200 pm

What is the average length, in um, of the cells shown?

A 24

B 12

C 240

D 24000




image6.png
Palisade mesophyll cells are found in leaves and carry out photosynthesis.

The diagram shows a layer of these cells viewed under a microscope.

0.25 mm
(1 mm = 1000 pm)




image7.png
Calculate the average width of a single palisade mesophyll cell in
micrometres (um).

Space for calculation

pum




image8.png
A 100 g sample of haemoglobin was found to contain 15 g of leucine.

What mass of leucine would be found in a 5 g sample of haemoglobin?

A 0.15
B 0.75
C 200
D 75.0




image9.png
Before its manufacture by genetic engineering, interferon was extracted
from white blood cells.

45000 litres of blood were needed to produce 400 g of interferon.

Calculate how many litres of blood were required to produce 1 g of
interferon.

Space for calculation

litres




image10.png
During its manufacture by genetic engineering, 85 mg of interferon can
be produced per litre of bacterial culture.

Calculate the mass in grams of interferon produced in 45000 litres.
(1 g =1000 mg)
Space for calculation




image11.png
An earthworm with a mass of 7 g uses up 3.5 cm® of oxygen in 25 minutes.
Calculate the volume of oxygen used by this earthworm in 1 minute.

A 0.02cm?
B 0.14cm’
C 05cm’
D 1.02cm’




image12.png
A culture of 350 bacterial cells was genetically engineered to produce a human protein.
Only 210 cells successfully produced the protein.

The percentage success was

A 40
B 60
C 67
D 140.




image13.png
A sample of 350 bacterial cells were modified to produce a human protein.
Only 210 of these cells successfully produced the protein.
The percentage success was

A 60%
B 67%
C  140%
D 167%




image14.png
The number of light and dark peppered moths in a woodland were counted over a 5-year
period.

The results are shown in the table.

Year Average number of Average number of
light variety moths dark variety moths
1 200 60
2 180 100
3 140 160
4 120 180
5 100 200

The percentage of moths counted in year 4 that were the dark variety was

A 20%
B 40%
C 50%
D 60%.




image15.png
The table gives data on the number of eggs produced and the percentage of eggs surviving
to adulthood in three different organisms.

Number of eggs

Number surviving to

Percentage of eggs

Organism produced adulthood s:;:iuv:;go;o
Brown trout 3000 270 9
Salmon 2000 150 7.5
Common frog 23 5

The number of eggs produced by the common frog was

A 28
B 115
C 437
D  460.





image16.png
The diagram shows the transfer of energy through a food chain in an ecosystem.
The numbers represent the energy in the different populations.

Trout
380 units

Minnow
4000 units

Plant plankton
42000 units





image17.png
5% of light reaching the plant plankton is converted into new plant material.
Calculate how much energy the plant plankton received.

Space for calculation

units




image18.png
Samples of water were taken from a river at a sewage outlet and at a number of points
downstream.

The graph shows the oxygen content of the water at different distances downstream from
the outlet.
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What is the percentage increase in the oxygen content from 250 m to 1000 m from the
outlet?

A 24
B 96
C 2400
D 4900




image19.png
The results for the investigation are shown in the table.

Mass of plant at Mass of plant after Percen't age
Plant start (g) 24 hours () decrease in mass
g of plant (%)
1 250.0 150.0 40
2 275.0 176.0 36
3 220.0 211.2 4

(i) Explain why the results were calculated as a percentage change.





image20.png
A group of students measured the mass of pieces of turnip tissue before placing
them in different concentrations of salt solution. After one hour, the change in
mass of the turnip tissue was recorded.

The results are shown in the table.

Concentration of Percentage change
salt solution in mass
(g/100 cm?) %)

1 +17
3 +11
6 -2
8 -9
10 -16

(@) Predict the percentage change in mass in a 2 g/100 cm? salt solution.

%




image21.png
The pieces of turnip used in this investigation all had a starting mass of 6 g.

Calculate the final mass of the piece of turnip in the 8 g/100 cm? of salt
solution.

Space for calculation




image22.png
An investigation was carried out into the effect of modifying cotton plants on the
yield of cotton.

Three farms had two fields of cotton, one of each type: original and modified.
The yields of both types were recorded.

The results are shown in the table.

Yield of cotton (kg)
Farm Original type Modified type
1 340 510
2 240 348
3 380 540

(@) Calculate the percentage increase in yield when using modified cotton in
farm 2.

Space for calculation




image23.png
The concentration of lactate in the blood of a long distance cyclist was measured
whilst cycling at different speeds.

The graph shows these measurements at the start and end of the competition
season.

Key
start of season
----- end of season
10
c
3
s
s 6
o
= ¢
(7]
2
] 4
Q
E I =]
[¥} =l
S 24 oI
0
24 28 32 36 40 44 48 52 56

speed (kilometres per hour)




image24.png
Calculate the percentage decrease in lactate concentration at the end of the
season compared to the start of the season when the cyclist was travelling at
52 kilometres per hour.

Space for calculation

%




image25.png
Calculate how many times greater the maximum lactate concentration was at
the start of the season compared to the end of the season.

Space for calculation

times




image26.png
The average size of different types of cell are shown in the table.

Cell type Average size (pm)
Animal 32.0
Bacterial 0.8
Fungal 6.4
Plant 52.0

(i) Calculate how many times bigger the average plant cell is compared to

the average bacterial cell.

Space for calculation

times bigger




image27.png
Age of IVF treatments
woman resulting in births
(years) (%)

Under 35 322

35-37 27.7

38-39 22.0

40-42 14.0

43-44 4.4

45+ 1.9

Calculate how many times greater the chance of a 38 year old woman
giving birth to a baby is compared to that of a 44 year old woman.

Space for calculation

times greater




image28.png
On average, muscle cells contain 2500 mitochondria, liver cells contain 2000
mitochondria and cheek cells have 200.

Calculate the simple whole number ratio of the number of mitochondria in
these cells.

Space for calculation

muscle cell liver cell cheek cell




image29.png
Calculate the simple whole number ratio of the percentage of long COVID
patients who had multiple organs affected, to those with one organ affected,

to those with no organs affected.

Space for calculation

multiple organs one organ no organs
affected affected affected




image30.png
The number of mitochondria found in four different cells is shown in the table.

Cell . Numbgr of
mitochondria per cell
Red blood 0
Skin 800
Liver 1300
Muscle 7000

(i) Calculate the simplest whole number ratio of mitochondria in muscle
cells to skin cells.

Space for calculation

muscle skin




image31.png
The table shows the number of people recorded as having diabetes in Scotland over a 5-year
period.

Year Number of people with diabetes
1 278000
2 284000
3 291000
4 298000
5 304000

Predict the number of people likely to have diabetes in year 10 if the average yearly
increase continues.

A 330000
B 336500
C 582000
D 608 000




image32.png
Researchers investigated natural selection in a population of owls.

The graph shows changes to the percentage of owls with brown feathers over time.
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Which of the following statements is correct?

The percentage of owls with brown feathers

doubles between 1993 and 2003

increases continually between 1983 and 2008

increases more between 1988 and 1993 than in any other 5-year period
increases less between 1993 and 1998 than between 2003 and 2008.

O N w >




image33.png
A study was carried out to investigate the relationship between age and reaction time.

The results are shown in the graph.

0.6 FHHEEET Key

0.5 [ age 35 and under
[ age 36-55
[ age 56-65

age 66 and over

reaction time (1/100 seconds)

male female
sex

Which of the following conclusions is correct for these results?

Reaction time always increases with age for both males and females.
Reaction time always decreases with age for both males and females.

Females have a lower reaction time than males in each age group.

O N w >

Males have a lower reaction time than females in each age group.




image34.png
Haemoglobin’s ability to bind to oxygen is affected by the pH of the blood.

The table shows the percentage of haemoglobin bound to oxygen at different pH levels.

Percentage of
pH of blood haemoglobin bound
to oxygen
71
7.2 60.0
7.4 69.0
75 73.5

The percentage of haemoglobin bound to oxygen when the pH of blood is 7.1 is likely to be

A 420
B 51.0
C 555
D 599




image35.png
The graph shows the growth of a foetus.

400

300

200

length of foetus (mm)

100

o 1 2 3 4 5 6 7 8 9
age of foetus (in months)

The average monthly increase in the length of the foetus from month 5 to month 9 is

A 32 mm
B 40 mm
C 160 mm
D 340 mm.




image36.png
A student investigated the effect of temperature on the rate of respiration in
germinating (growing) peas. Using the arrangement shown, four respirometers
labelled A-D were set up at the temperatures shown in the table below.

——scale

g

—— start level

—+— coloured liquid

thermometer —— capillary tube
e _:
i
germinating E
peas e HL3

chemical to absorb
carbon dioxide

The level of the coloured liquid was measured on the scale at the start of the
investigation and again after 20 minutes. The rise in liquid level was due to
oxygen uptake by the germinating peas. The results are shown in the table.

Temperature Rise in liquid Rate of
Respirometer P o Contents q oxygen uptake
(§9) level (mm) .
(mm per minute)
A 15 Germinating 14 0.7
peas
B 15 Dead peas 0 0
C 25 Germinating 2%
peas
D 25 Dead peas 0 0
(@) (i) Complete the table above by calculating the rate of oxygen uptake

per minute by the peas in respirometer C.

Space for calculation





image37.png
The apparatus shown was set up to investigate the effect of temperature on fermentation in
yeast.

stopper —

layer of oil —

bubbles
of gas

glucose solution
with yeast

water bath

The investigation was carried out at 15 °C and repeated at 20 °C and 30 °C. The number of
gas bubbles produced was counted.

Which two variables should be kept constant during the investigation?

Temperature and time left for
Type of yeast and time left for

Temperature and carbon dioxide concentration

O N w >

Type of yeast and carbon dioxide concentration




image38.png
An experiment was set up to investigate the time taken for starch to be
produced. All previously made starch was removed from the potato extract.

Two rows of a dimple tile were set up as shown in the diagram.

minutes
10 15 20

0 5
G-1-P + potato extract O O O O
G-1-P + distilled water O O O O O

At 5-minute intervals the content of the dimples in each column was tested for
the presence of starch.




image39.png
State two variables that should be controlled to make this experiment
valid.

1

2





image40.png
An investigation was carried out to compare transpiration in two different species of plant,
GandH.

The diagram shows the set up to measure transpiration in species G.

species G

L sealed polythene bag
plant pot

—— balance

Which diagram shows the set-up for species H, that would allow a valid comparison in the
rate of transpiration of the two species?

A B

species H
species H

N

\
\

species H species H

\

R= —





image41.png
Three students carried out an investigation into the effect of exercise on heart rate.

Each student measured their heart rate after completing the same exercises.

After each student’s heart rate returned to its resting rate, they repeated the investigation.
Which of the following would improve the reliability of the results?

Increasing the rest period before repeating the exercise.
Completing the exercise in a different location.

Changing the type of exercise each time.

o N @ >

Increasing the number of students exercising.




image42.png
A group of scientists investigated the effect of temperature on the growth of genetically
modified (GM) cells. The GM cells were grown in a nutrient solution at 20 °C. This was
repeated at 30 °C and 40 °C using fresh nutrient solutions at each temperature.

Which of the following would improve the reliability of the results?

Set up nutrient solutions containing GM cells at 25 °C and 35 °C.
Set up 10 nutrient solutions containing GM cells at each temperature.
Use the same concentration of nutrient solution at each temperature.

o N @ >

Use the same types of GM cell at each temperature.




image43.png
Describe how the reliability of the results could be improved.





image44.png
The diagram shows an experiment used to investigate the conditions needed for
photosynthesis.

Al four tubes contained pondweed and water.

black box
D D 3
i = O
Tube: 1 2 3 4
Condition: light light dark dark
Carbon dioxide
concentration: 0.03% 0.3% 0.03% 0.3%

Which two tubes should be compared to show the effect of light on photosynthesis?

A t1and2
B 1and4
C 2and3
D 2and4




image45.png
An investigation was carried out to find out which leaf surface loses most water
through transpiration.

Three plants were set up as shown.

Petroleum jelly was used to prevent water loss.

plant 1 plant 2 plant 3
no petroleum petroleum jelly petroleum jelly
jelly on leaves on upper surface on lower surface
of leaves only of leaves only
|~
Y\ P
sealed sealed sealed D
polythene polythene a ? polythene )
bag bag bag

The plants were weighed then left for 24 hours at 20 °C before being reweighed.




image46.png
Which plant was used as a control in this investigation?

Plant




image47.png
A respirometer was set up as shown to investigate respiration in maggots.

muslin cover

start level

tube containing
maggots

chemical to absorb
carbon dioxide

Which of the following would be a suitable control for this investigation?

[ P—— [ ——
A B
1
muslin Y muslin
cover cover
glass
beads
maggots —\gz)/
chemical to absorb chemical to absorb
carbon dioxide carbon dioxide
—
C D
muslin % muslin
cover cover

glass
beads maggots —
% u




image48.png
With reference to the aim, give a conclusion for this investigation.





image49.png
An investigation into the effect of water temperature on the breathing rate of
fish was carried out. The results are shown in the table.

Water Average

temperature | breathing rate
0 (breaths/min)

4 4

10 26

14 56

20 79

26 100

Use these results to draw a conclusion for this investigation.





image50.png
The apparatus shown can be used to investigate the effect of the total leaf surface
area on the rate of water uptake.

The rate of water uptake can be calculated by measuring the distance the air
bubble moves along the capillary tube in a set time.

reservoir
leafy shoot capillary tube
air bubble filled with water
——
L Il 1 1 1 1 1
scale (mm)

(@) Name this apparatus.

(b) The apparatus was set up and the distance moved by the bubble in 10 minutes
was recorded. One of the leaves was then removed from the plant and the
distance moved by the bubble was measured over another 10 minute period.
This was repeated until only one leaf remained.

The results are shown in the table.

Distance moved by bubble in

Number of leaves 10 minutes (mm)

85
69
52

N | W |~ |lwv

12

1 8

With reference to the aim, give a conclusion for this investigation.





image51.png
An investigation was carried out into the effect of modifying cotton plants on the
yield of cotton.

Three farms had two fields of cotton, one of each type: original and modified.
The yields of both types were recorded.

The results are shown in the table.

Yield of cotton (kg)
Farm Original type Modified type
1 340 510
2 240 348
3 380 540

(@) Calculate the percentage increase in yield when using modified cotton in
farm 2.

Space for calculation

(b) (i) Identify the variable altered in this investigation.

(ii) Suggest a variable that would have to be controlled to ensure validity.

(c) The fields planted with the original type of cotton were used as a control.

Give a reason for using a control in this investigation.

-

(d) Describe how the reliability of these results could be improved.





image1.png
)

Experiment

Time taken for disc to
float to surface (seconds)

18.4

17.8

16.6

11.7

13.8

Calculate the average time taken for the leaf disc to float to the surface.

Space for calculation

seconds




image2.png
Students investigated the distribution of some organisms on a rocky shore.

Starting at the lowest tide level, quadrats were placed every two metres along a
single transect line and the number of barnacles and mussels were counted.

The results are shown in the table.

Position on Quadrat Number of Number of
shore number barnacles mussels

Low tide level 1 7 60
2 13 58

3 18 55

4 15 50

5 24 32

6 41 30

7 42 18

8 47 13

v 9 53 4

High tide level 10 54 0





image3.png
Calculate the average number of mussels per quadrat.
Space for calculation

mussels




image4.png
The number of stomata on both surfaces of five leaves was counted and
averages calculated.

The results are shown in the table.

Leaf Number of stomata
Upper surface Lower surface
1 4 12
2 20 23
3 8 15
4 12 22
5 16
Average 12 18

Complete the table to include the number of stomata on the lower
surface of leaf 5.

Space for calculation




