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Subject Qualification/Level | Examination Board Method of examination
Linear
Biolo A level AQA
= Y o 3 Papers examined at the end of Year 13

We expect students to complete a transition piece of work for each subject between the end of Key
Stage 4 and the start of Key Stage 5. This is assessed and feedback given to students when they
start their courses in September. The following challenge(s) are to be completed over the summer
break and brought to your first lesson.

The Summer Transition Tasks

1. Maths questions form 10% of the final A level Biology grade. Regular practice is essential as other
than a few new concepts like logarithms, the maths required is based on Higher Tier GCSE maths
and so is not taught in lessons. For this summer task you need to read through the attached sheets
(below) on some of the maths skills needed at A level, answer all the practice questions with your
workings shown, and mark your answers (answers at the end of this document). If you find any of
the sections difficult you should make sure to revise those concepts before starting the course.

2. Having an appreciation for what is currently being researched and in the news is an essential part
of studying a Science A level. For this summer task you need to select and listen to 4 episodes of
the New Scientist Podcast ‘The World, the Universe and Us’. Episodes are generally between 15
and 30 minutes each and can be found on Spotify/Apple podcasts, or the New Scientist website (
https://www.newscientist.com/podcasts/new-scientist-weekly/2/ ). Write down the names of the
4 episodes listened to, and then select two individual news stories you found interesting. For
these two news stories you need to write 500 words about each one, which includes a brief
summary of the research/news/findings, what you found interesting about that news story,
followed by some of your own research into what that area of science might lead to in the future /
what scientists think might be any future consequences/ideas to come from it.

Length of time expected to complete the challenge

5-6 hours.

What equipment will be needed for the subject?

Scientific calculator, a lever arch file (not a slim ring binder file), file dividers, lined paper. A textbook
will be provided.

Who to contact if you should require further assistance with the work before the end of term?

Mrs Finerty ( alison.finerty@thebicesterschool.org.uk )
Miss Jerram ( rebecca.jerram@thebicesterschool.org.uk )
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To understand more about this subject at a high level:

Helpful in addition to the textbook and exam question book that are provided:

- Alevel Biology: AQA Year 1 & 2 Complete Revision & Practice — CGP
- AQA A-level Biology Student Guide: Practical Biology — Jo Ormisher

Helpful to work through before starting in September:
- Head Start to A-Level Biology: bridging the gap between GCSE and A-Level — CGP

If you fancy buying a book to read over the summer, or throughout the year before applying to
university, recommended reads include:

- Highly recommended: Any from Oxford University’s ‘A Very Short Introduction’ series (a rough
order in which we study topics would be: Molecules, The Cell, Molecular Biology, Bacteria,
Biochemistry, Enzymes, The Immune System, Microscopy, Stem Cells, Microbiology, Viruses,
Human Anatomy, The History of Life, Human Physiology, Insects, Blood, Mammals, Evolution,
Ecology, Genes, Heredity, Genomics). There are many more on other aspects of biological or
medical science should they interest you.

- The Story of Life — Richard Southwood

- Wonderful Life — Steven J Gould

- Genome: The Autobiography of Species In 23 Chapters — Matt Ridley

- The Selfish Gene — Richard Dawkins

- Almost Like A Whale — Steve Jones

- The Rise and Fall of the Third Chimpanzee — Jared Diamond

- Adventures in Human Being — Gavin Francis

- | Contain Multitudes: The Microbes Within Us and a Grander View of Life — Ed Yong

- Gut: The Inside Story of Our Body’s Most Underrated Organ — Giulia Enders

- A Short History of Nearly Everything — Bill Bryson (also available on audiobook)
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Practical science key terms

You need to be confident about the definitions of terms that describe measurements and results
in A Level Biology.

Learn the answers to the questions below then cover the answers column with a piece of paper
and write as many answers as you can. Check and repeat.

When is a measurement valid?

When it measures what it is supposed to be measuring

When is a result accurate?

When it is close to the true value

What are precise results?

When repeat measurements are consistent/agree closely with
each other

What is repeatability?

How precise repeated measurements are when they are
taken by the same person, using the same equipment, under
the same conditions

What is reproducibility?

How precise repeated measurements are when they are
taken by different people, using different equipment

Define measurement error

The difference between a measured value and the true value

What type of error is caused by results varying
around the true value in an unpredictable way?

Random error

What is a systematic error?

A consistent difference between the measured values and
true values

Which variable is changed or selected by the
investigator?

Independent variable

What is a dependent variable?

A variable that is measured every time the independent
variable is changed

Define a valid test

A test in which only the independent variable is allowed to
affect the dependent variable

What are control variables?

Variables that should be kept constant to avoid them affecting

the dependent variable

Maths skills

1 Numbers and units
1.1 Units and prefixes

A key criterion for success in biological maths lies in the use of correct units and the management of
numbers. The units scientists use are from the Systéme Internationale — the Sl units. In biology, the most
commonly used Sl base units are metre (m), kilogram (kg), second (s), and mole (mol). Biologists also
use Sl derived units, such as square metre (m?), cubic metre (m?), degree Celsius (°C), and litre (I).

To accommodate the huge range of dimensions in our measurements they may be further modified using
appropriate prefixes. For example, one thousandth of a second is a millisecond (ms). Some of these
prefixes are illustrated in the table below.

Multiplication factor Prefix Symbol
10° giga G
10° mega M
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103 kilo k
102 centi c
1073 milli m
106 micro u
10°° nano n
Practice questions
1 A burger contains 4 500 000 J of energy. Write this in:
a kilojoules b megajoules.

2 HIVis a virus with a diameter of between 9.0x108 m and 1.20x10™" m.
Write this range in nanometres.

1.2 Powers and indices

Ten squared = 10 x 10 = 100 and can be written as 102. This is also called ‘ten to the power of 2'.

Ten cubed is ‘ten to the power of three’ and can be written as 10° = 1000.
The power is also called the index.

Fractions have negative indices:

one tenth =107"=1/10=0.1

one hundredth = 1072 = 1/100 = 0.01

Any number to the power of 0 is equal to 1, for example, 29° = 1.

If the index is 1, the value is unchanged, for example, 17! = 17.
When multiplying powers of ten, you must add the indices.
So 100 x 1000 = 100 000 is the same as 10% x 10% = 10?*3 = 10°

When dividing powers of ten, you must subtract the indices.

So 100/1000 = 1/10 = 107" is the same as 10%/10% =10%2-3=10"

But you can only do this when the numbers with the indices are the same.
So 102 x 2% =100 x 8 = 800

And you can’t do this when adding or subtracting.
102 + 10% = 100 + 1000 = 1100
102 - 10% = 100 - 1000 = =900

Remember: You can only add and subtract the indices when you are multiplying or dividing the numbers,

not adding or subtracting them.

Practice questions

3 Calculate the following values. Give your answers using indices.
a 108 x 103 b 107 x 102 x 103
c 10 + 103 d102-1072

4 Calculate the following values. Give your answers with and without using indices.
a 10° + 10* b 10% + 10°
c102+10™* d 1002 + 10?
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1.3 Converting units

When doing calculations, it is important to express your answer using sensible numbers. For example, an
answer of 6230 ym would have been more meaningful expressed as 6.2 mm.

If you convert between units and round numbers properly, it allows quoted measurements to be
understood within the scale of the observations.

To convert 488 889 m into km:
A kilo is 10 so you need to divide by this number, or move the decimal point three places to the left.
488889 + 10° = 488.889 km

However, suppose you are converting from mm to km: you need to go from 10° to 1073, or move the
decimal point six places to the left.
333 mm is 0.000 333 km

Alternatively, if you want to convert from 333 mm to nm, you would have to go from 107° to 1073, or move
the decimal point six places to the right.
333 mm is 333 000 000 nm

Practice questions

5 Calculate the following conversions:
a 0.004 m into mm b 130000 ms into s

¢ 31.3ml into pl d 104 ng into mg

6 Give the following values in a different unit so they make more sense to the reader.

Choose the final units yourself. (Hint: make the final number as close in magnitude to zero as you
can. For example, you would convert 1000 m into 1 km.)

a 0.000057m b 8600 000 pl
c 68000 ms d 0.009cm

2 Decimals, standard form, and significant figures

2.1 Decimal numbers

A decimal number has a decimal point. Each figure before the point is a whole number, and the figures
after the point represent fractions.

The number of decimal places is the number of figures after the decimal point. For example, the number
47.38 has 2 decimal places, and 47.380 is the same number to 3 decimal places.

In science, you must write your answer to a sensible number of decimal places.

Practice questions

1 New antibiotics are being tested. A student calculates the area of clear zones in Petri dishes in which
the antibiotics have been used. List these in order from smallest to largest.

0.0214 cm? 0.03 cm? 0.0218 cm? 0.034 cm?

2 A student measures the heights of a number of different plants. List these in order from smallest to
largest.

22.003 cm 22.25 cm 12.901 cm 12.03cm 22 cm
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2.2 Standard form

Sometimes biologists need to work with numbers that are very small, such as dimensions of organelles,
or very large, such as populations of bacteria. In such cases, the use of scientific notation or standard
form is very useful, because it allows the numbers to be written easily.

Standard form is expressing numbers in powers of ten, for example, 1.5x107 microorganisms.

Look at this worked example. The number of cells in the human body is approximately
37200 000 000 000. To write this in standard form, follow these steps:

Step 1: Write down the smallest number between 1 and 10 that can be derived from the number to be
converted. In this case it would be 3.72

Step 2: Write the number of times the decimal place will have to shift to expand this to the original
number as powers of ten. On paper this can be done by hopping the decimal over each number
like this:

T T U U L U
6.3900000000
until the end of the number is reached.
In this example that requires 13 shifts, so the standard form should be written as 3.72x10"3,

For very small numbers the same rules apply, except that the decimal point has to hop backwards. For
example, 0.000 000 45 would be written as 4.5x1077.

Practice questions

3 Change the following values to standard form.
a 3060 kJ b 140 000 kg ¢ 0.00018m d 0.000 004 m

4 Give the following numbers in standard form.
a 100 b 10000 c 0.01 d 21000000

5 Give the following as decimals.
a10° b 4.7x10° c 1.2x10" d 7.96x10™

2.3 Significant figures

When you use a calculator to work out a numerical answer, you know that this often results in a large
number of decimal places and, in most cases, the final few digits are ‘not significant’. It is important to
record your data and your answers to calculations to a reasonable number of significant figures. Too many
and your answer is claiming an accuracy that it does not have, too few and you are not showing the
precision and care required in scientific analysis.

Numbers to 3 significant figures (3 s.f.):
7.88 254 741
Bigger and smaller numbers with 3 significant figures:

0.000 147 0.0147 0.245 39400 96 200 000 (notice that the zeros before the figures and after the
figures are not significant — they just show you how large the number is by the position of the decimal
point).

Numbers to 3 significant figures where the zeros are significant:

207 4050 1.01 (any zeros between the other significant figures are significant).
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Standard form numbers with 3 significant figures:
9.42x107° 1.56x108

If the value you wanted to write to 3.s.f. was 590, then to show the zero was significant you would have to
write:

590 (to 3.s.f.) or 5.90 x 102

Remember: For calculations, use the same number of figures as the data in the question with the lowest
number of significant figures. It is not possible for the answer to be more accurate than the data in the
question.

Practice questions

6 Write the following numbers to i 2 s.f. and ii 3 s.f.
ar7644 g b 27.54 m
c4.3333 g d 5.995x102cm?

7 The average mass of oxygen produced by an oak tree is 11800 g per year.
Give this mass in standard form and quote your answer to 2 significant figures.

3 Working with formulae

It is often necessary to use a mathematical formula to calculate quantities. You may be tested on your
ability to substitute numbers into formulae or to rearrange formulae to find specific values.

3.1 Substituting into formulae

Think about the data you are given in the question. Write down the equation and then think about how to
get the data to substitute into the equation. Look at this worked example.

A cheek cell has a 0.06 mm diameter. Under a microscope it has a diameter 12 mm. What is the
magnification?

magnification = image size (mm) + object size (mm) or M= é

Substitute the values and calculate the answer:
M =12 mm/0.06 mm = 12/0.06 = 200
Answer: magnification = x200 (magnification has no units)

Sometimes an equation is more complicated and the steps need to be carried out in a certain order to
succeed. A general principle applies here, usually known by the mnemonic BIDMAS. This stands for
Brackets, Indices (functions such as squaring or powers), Division, Multiplication, Addition, Subtraction.

Practice questions

1  Calculate the magnification of a hair that has a width of 6.6 mm on a photograph. The hair is 165 pm
wide.

2 Estimate the area of a leaf by treating it as a triangle with base 2 cm and height 9 cm.
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3 Estimate the area of a cell by treating it as a circle with a diameter of 0.7 um. Give your answer in
pm2.

4 An Amoeba population starts with 24 cells. Calculate how many Amoeba cells would be present in
the culture after 7 days if each cell divides once every 20 hours. Use the equation N; = Ny x 2" where
Nt= number after time ¢, No= initial population, n = number of divisions in the given time t.

5 In a quadrat sample, an area was found to contain 96 aphids, 4 ladybirds, 22 grasshoppers, and 3
2
ground beetles. Calculate the diversity of the site using the equation D = 1— 2[%) where n =

number of each species, N = grand total of all species, and D = diversity.

Remember: In this equation there is a part that needs to be done several times then summed, shown by
the symbol 2.

3.2 Rearranging formulae

Sometimes you will need to rearrange an equation to calculate the answer to a question. For example, the
relationship between magnification, image size, and actual size of specimens in micrographs usually uses

the equation M = é where M is magnification, / is size of the image, and O = actual size of the object.

You can use the algebra you have learnt in Maths to rearrange equations, which leaves you with either a
fraction or a multiplication:

M=1+0 Oo=I+M I=MxO

Practice questions

6 A fatcell is 0.1 mm in diameter. Calculate the size of the diameter seen through a microscope with a
magnification of x50.

7 A Petri dish shows a circular colony of bacteria with a cross-sectional area of 5.3 cm?. Calculate the
radius of this area.

8 In a photograph, a red blood cell is 14.5 mm in diameter. The magnification stated on the image is
x2000. Calculate the real diameter of the red blood cell.
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9 Rearrange the equation 34 = 2a/135 x 100 and find the value of a.

10 The cardiac output of a patient was found to be 2.5 dm®min~" and their heart rate was 77 bpm.
Calculate the stroke volume of the patient.

Use the equation: cardiac output = stroke volume x heart rate.

11 In a food chain, efficiency = biomass transferred x 100

biomass taken in

A farmer fed 25 kg of grain to his chicken. The chicken gained weight with an efficiency of 0.84.
Calculate the weight gained by the chicken.

4 Percentages

A percentage is simply a fraction expressed as a decimal. It is important to be able to calculate routinely,
but is often incorrectly calculated in exams. These pages should allow you to practise this skill.

4.1 Calculating percentages as proportions

To work out a percentage, you must identify or calculate the total number using the
equation:

number you want as a percentage of total number
total number

percentage = x 100%

For example, in a population, the number of people who have brown hair was counted.

The results showed that in the total population of 4600 people, 1800 people had brown
hair.

The percentage of people with brown hair is found by calculating:

number of people with brown hair
total number of people

x 100

_ 1800
4600

x 100 = 39.1%

Practice questions

1 The table below shows some data about energy absorbed by a tree in a year and how some of it is
transferred.
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Energy absorbed by the tree in a year 3 600 000 kJ/m?
Energy transferred to primary consumers 2240 kJ/m?
Energy transferred to secondary consumers 480 kJ/m?

Calculate the percentage of energy absorbed by the tree that is transferred to
a primary consumers b secondary consumers.

2 Onein 17 people in the UK has diabetes.
Calculate the percentage of the UK population that have diabetes.

4.2 Calculating the percentage change

When you work out an increase or a decrease as a percentage change, you must
identify, or calculate, the total original amount:

. increase
% increase = —— X  x 100
original amount

decrease
% decrease = ———  x 100
original amount

Remember: When you calculate a percentage change, use the total before the increase or decrease, not
the final total.

Practice questions

3 Convert the following mass changes as percentage changes.

Sucrose conc. / " . Mass change / Percentage
3 Initial mass / g Final mass / g .
mol dm g change in mass
0.9 1.79 1.06
0.7 1.86 1.30
0.5 1.95 1.70
0.3 1.63 1.76
0.1 1.82 2.55
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5 Scatter graphs and lines of best fit

The purpose of a scatter graph with a line of best fit is to allow visualisation of a trend in a set of data. The
graph can be used to make calculations, such as rates, and also to judge the correlation between
variables. It is easy to draw such a graph but also quite easy to make simple mistakes.

5.1 Plotting scatter graphs
The rules when plotting graphs are:

e Ensure that the graph occupies the majority of the space available:
o In exams, this means more than half the space
o Look for the largest number to help you decide the best scale
o The scale should be based on 1, 2, or 5, or multiples of those numbers

e Ensure that the dependent variable that you measured is on the y-axis and the independent
variable that you varied is on the x-axis

e Mark axes using a ruler and divide them clearly and equidistantly (i.e. 10, 20, 30, 40 not 10, 15, 20,
30, 45)

e Ensure that both axes have full titles and units are clearly labelled
¢ Plot the points accurately using sharp pencil ‘x’ marks so the exact position of the point is obvious

e Draw a neat best fit line, either a smooth curve or a ruled line. It does not have to pass through all
the points. Move the ruler around aiming for:

o as many points as possible on the line
o the same number of points above and below the line

e |[f the line starts linear and then curves, be careful not to have a sharp corner where the two lines
join. Your curve should be smooth

e Confine your line to the range of the points. Never extrapolate the line beyond the range within
which you measured

e Add a clear, concise title.

Remember: Take care, use only pencil and check the positions of your points.

Practice questions

1 Use your calculated data in Topic 4.2 question 3 to plot a graph of % mass change against sucrose
concentration on the next page. Draw a line of best fit.

© Oxford University Press 2019



GCSE — A Level transition

AQA Biology

[ 1 |1 |1 1] Il 1 ] |1
1 T + T ; T + t + T
] |
i 1 1 : 1 : T T :
1 T r 1 T
17 + T
PRI . B e R . n A T 0 1 U e o - A fab e g - E P e RS .. -
R B A 3R 1 2 O R EIEIES S BT T 1+ BBk E 1 r T
ey : T [N - . N . X e T RN R S ' T R - e - o
deed PR . e f b Ll L I ottt P i aad . bt I ok b . - i
| i N 4 . t t 5
r : | :
i . Py v rye " RS | omef e - T tow . ._ E - vk e cefe s =]
i . wowdpdp yw B wofowfom afu)a afow B TR . H " fow " " wofon | ow w ]
1 1 111 1 I T T ] i T 1 )
I ' A - btk = [ e |om | aifw a N i - [ ruef b I . |
dfd . wfnd b i " 'R R R R . difunfoa f ad " 5w " " wofon |n a ]
HE T | 11 1 1 1 i
REERN LS LR LD NENEEEE R EREREEES ENENREE N ] TN B L N
b " wofem " aef-w " wef cmefoms imefem fon asfon H wefon I d s " u wolemfon e
| - ] I L 5 1 L1 I LLL] L
1 I 1
gy 44 IR hedad Ll fad e e 54L& N RRER 4= FEEREN -4 5 FRERE TR ddbd ke ERRERE A
i i L i b i 1 L L i
T t 4 + 1 1 § it t 1 + + §
| 1 : 1 1 ] 1 1 T |
T T T
' I i I I
] :
1 1
| 1 t 1 1 1 1 1
T T T T 1T
1 I
NN - .- . g - S I SN T s g . - S .- et - -
| T 3 | I T T 1 i
A E 3 - -t P = = |- r{ =f-m L R s ] -y e I = MRS ER == = |-= 4 R o B B Tl B
| 1 1 1 | 1 Tl 1 1 i 1
i 1 ¥ } ¥ } 1 T | i T =k * -
I | 1 1 1 | 1 1
b B . o] - . T e - oA et we . - A ted e e - . wfom i = -
T i T 1 T T ¥ 1 T + T 1
o i 1. et I el - et N . AN i H Ll | - L LLLL, N ] N N
Tt =  EEEE EEE =t ™ EEE = ==t St * =  EEEEEEE ¥ EET 3 i EEEE =
L 1 LIl atad wds o] 3 LIl | 'H | 1 Ly NN FEEE 1 R X 3 Ly Ll
1 1 1 1 ¥ || | 1 1 ¥ ¥ | |
I r : - et T % T T % T B * : $ : T
I 4 TN R bk 13 chadoas im cnfamfoms mifomafoms caafoms 4 N caomfod b . I A ok = chademdon e
H i } ) 1 B 1 1 1 } | ) - i o
AL ] L LI e R 2 I N O N L= L L Ll B | 1L I r LLLLE L
i 1 | ¥ ] |1 ¥ § |1 | Il | 1 [l ] ] ] B i
[RE] 4 hdob 5 wefoamd bogon chad s = B RN N R - aifow s 4| =4 : ER " I cped e s FIE B in] s
dofod . " . [ R Y B [ BN acfd:foa R H et A H " " oo " . wofon | w R
T T 1 T T 1 T T T T T T
L LA Ll kb bl L s RN A ke B BN ERE RN - R R bbbl L L L L LD 4ok adks edbdt chofohofok e
- == T - - H H - H H = i - H SE S . afchono g 4 H - . — - -
i T 7 F T b 7 T T T T 11 F
| = I
Tt t T 1 i T 1t T t t _.
‘ e B - - - L oo e ‘ & B P s
| i 1 1 | | 1 1 1 1 |
1 1 1 1 L L L
REEE -+ . - - - - f-ot 4 + + et eef e g -
t t $ t t t t $ $ - : EE
T 1 -+ - -+ 111 t T + - +
| 1 I ] 1 I I
t t + 1 i i EEE 1 1 +
| T ™1 T
=1t i B I - H S - H - - = 0 e il i L B i - -l
N . R, + F=4=t- RN . eyt e N . N - ENEER 5~ 'E . 4—peo + R . I - ]
| ¥ i H
IHEEE 1 e e et e e NN NN el acpoa]a b i 4 I et L g -] s o]
H . " # wfw ® wfw " R R afu}a afm " e feteeped # A b oo " " we|-wfn .
I 1 I I i i 1 1 (| I 1




m A Level Sciences GCSE — A Level transition
AQA Biology

Answers to maths skills practice questions

1 Numbers and units

1 a1kJ=1000J, so4500000J =4500000/1000kJ = 4500 kJ b 1 MJ = 1000kJ, so 4500 kJ =
4.5MJ

2 1m =10°nm (there are a billion nanometre in a metre)
9.0x108tM=9.0x10%x10°nm =9.0x 108*°nm = 9.0 x 10 nm = 90 nm

3 120x10"m=1.20x 107 x 10°nm = 1.20 x 107" *9nm = 1.20 x 100 nm = 120 nm
4 Range =90nm to 120 nm

5 a10" b 10'?
6 ¢ 1000 + 1000 = 2000 d 100 - 0.01 = 99.99
7 a10'or 10 b 1072 or 0.001
c 108 or 1 000 00 d 1002 = 100 = 100 or 107
8 ad4dmm b 130s
¢ 31300 pl d 0.000 104 mg
9 a57um b 8.6L or 8.6dm?3
c68s d 0.09mm

2 Decimals, standard form, and significant figures

3 0.0214cm? 0.0218cm? 0.03cm? 0.034 cm?
4 12.03cm 12.901cm 22cm 22.003cm 22.25cm
5 a 3.06x10%kJ b 1.4x10%kg

c 1.8x10™%m d 4x10°m

4 a1x10? b 1x10*
10 ¢ 1x1072 d 2.1x107
5 Give the following as decimals.
a 1000000 b 4700000000

¢ 1200000 000000 d 0.000 796

6 a7600g/7640g b28m/27.5m
c43g/433g d 6.0 x 102m / 5.00 x 102m

7 1.2x10%g

3 Working with formulae

1 M? [=6.6mm O=165um
Change to same units: either both mm or both pm or both m: 165 ym = 0.165 mm
M=1/O =6.6/0.165 = x 40
2 Area=0.5x2cmx9cm=9cm?
3 Area=mr2=mx(0.7um)?=1x (0.7 x 108 m) x (0.7 x 10 m) = 1.5 um?
4 No =24 days =7 x 24 hours = 168 hours
son=168+20=84
Nt =24 x 28.4 = 8107 cells
5 N=96+4+22+ 3= 125 animals found

--Xf3]

SO
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2 2 2 2
inner brackets: D =1- 96 + 4 + 22 + 3
125 125 125 125

indices: D =1-(0.7682 +0.0322 +0.176 +0.0247 )

addition: D =1 -0.6224 = 0.3776 = 0.38 (2.d.p)
6 O=0.1mm [=7 M =50 [=Mx0O0=50x%0.1Tmm=5mm
7 Area=5.3cm? radius? A=11r

53=1r r=

OrA=1r = — r=\/Z 1/— 1.3cm
m m

8 7.25x10%m (7.25um)
[%40 J <135
9 a=->2

10 cardiac output = stroke volume x heart rate

= 1.687 1687—13cm

> :||°wJ1

= 22.95

stroke volume = % =0.035dm?

11 Substitute in the known values: 0.84 = blomaszgransfer x100

Rearrange the equation to give: biomass transfer = ?gg x25=0.21kg

4 Percentages

ﬂX100=0.06% b4—80><100=0.013%
3600000 3600000
2 588%
3
Sucrose conc. / " . Mass change / Percentage
3 Initial mass / g Final mass / g .
mol dm g change in mass

0.9 1.79 1.06 -0.73 -40.8%
0.7 1.86 1.30 -0.56 -30.1%
0.5 1.95 1.70 -0.25 -12.8%
0.3 1.63 1.76 +0.13 +8.0%
0.1 1.82 2.55 +0.73 +40.1%
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5 Scatter graphs

Change in mass against sucrose concentration
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A note this line of best fit is incorrect — it should be a smooth curve, not dot-to-dot!
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