A Level Biology Transition Pack

To help prepare you for the start of the course in September you should work through this A-Level Biology
induction task. You may want to refer back to your notes or revision guides from GCSE. It is designed to
consolidate a range of information and skills to allow you to make the best start to the A-Level course.
You should arrive at your first lesson in September with this booklet completed.

To help you progress to being an independent A-level student you will need to be organized from the start
- we will help you with this.

You will need to have the following with you at your first biology lesson:

e A4 lever arch file e Pens (black for writing, other colours for
marking/corrections)

o File dividers e Pencil

e A block of lined file paper e Ruler, protractor, set square

e Completed induction task e Scientific calculator
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About the course
Subject outline

Biology helps us to understand and explain the natural world around us; from a single cell to whole ecosystems. In
this course you will expand upon a range of familiar topics: including molecules, cells, body systems, ecology,
genetics and biotechnology. At the end of two years you will be assessed by written examination. Each exam is two
hours long and the papers are as follows: paper 1 (all year 1 work), paper 2 (all year 2 work), paper 3 (everything!)

Assessments

T T

What's assessed What's assessed What's assessed
+  Any content from topics « Any content from topics +  Any content from topics
1- 4, including relevant 5—8, including relevant 1-8, including relevant

short and long answer

short and long answer

practical skills practical skills practical skills
Assessed Assessed Assessed
« written exam: 2 hours « written exam: 2 hours « written exam: 2 hours
« 91 marks « 91 marks * TB marks
+ 35% of A-level « 35% of A-lavel + 30% of A-level
Questions Questions Questions
* TG marks: a mixture of * 76 marks: a mixture of + 38 marks: structured

questions, including

questions questions practical technigues
+ 15 marks: extended +« 15 marks: comprehension + 15 marks: critical analysis
response guastions question of given experimental data

+ 25 marks: one essay from
a choice of two titles

Careers & Higher Education

If you are considering medicine, veterinary science or dentistry, biology should be on your list of A levels. However,
Biology leads to MUCH more! A Biology degree is highly sought-after and sets you up for a wide range of possible
career options. These include ecologist, biologist, geneticist, biochemist, microbiologist, pharmacist, scientific writer,
epidemiologist, bioinformatician, biomedical engineer —and many more. A really useful site is prospects. Try this
page and this page for more exciting careers.

Links to key information

For more information about the course see the Course Information Guide.

The Roval Society of biology

The Biochemical Society

AQA A-Level Biology Syllabus: AS and A-level Biology Specification Specifications for first teaching in 2015
(aga.org.uk)



https://www.prospects.ac.uk/job-profiles/browse-sector/healthcare
https://www.prospects.ac.uk/job-profiles/browse-sector/science-and-pharmaceuticals
https://sixthform.kts.school/Biology/
https://www.rsb.org.uk/careers-and-cpd/careers/career-resources/resources-for-students
https://www.biochemistry.org/
https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF
https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF

Teaching Structure:

Congratulations on choosing the most interesting and challenging A-level course to study! You will have 10 hours of
Biology a fortnight, 9 x taught and 1 x 10" hour. These hours will be split across 2 teachers. You will be expected to

spend at least the same amount of time outside of lessons, completing home based learning, pre-reading,
independent study, making notes to consolidate learning and reading around the subject.

In year 12 you will study

¢ Biological Molecules

e Cells

¢ How organisms exchange substances with their environment

¢ Genetic information and variation

In year 13 you will study

¢ Energy transfers in and between organisms

¢ Organisms respond to changes in the internal and external environments
¢ Genetics, populations, evolution and ecosystems

¢ The control of gene expression

These topics will be taught through a variety of theoretical and practical lessons, and your progress will be assessed
at regular intervals, providing you with feedback on your current level of attainment and how to improve your grade.

How to organise your folder:
At the start of year 12 you will need an A4 lever arch folder ready with paper dividers labelled as following:

Cell Ultrastructure

Cell Transport

Cell Cycle

Immunity

Biological molecules

Enzymes

Nucleic acids

Gas exchange

Mass transport in animals
. Mass transport in plants
. DNA, gene and chromosomes
. Genetic Diversity
. Tests

LN WNRE

S N =
W N RO

Include a printed copy of the course content for Year 1 from the specification on the AQA website at the front of
your folder.

All class work, homework and independent study will be expected to be filed into this folder on a regular basis.
Folder checks will happen regularly to ensure you are keeping your work organised, but also that you are keeping up
to date with work expectations.
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Summer Transition Work

Task 1: Scientific and Investigative Skills Glossary

As part of your A-level biology course your practical skills will be assessed by written exams, but you are also working
towards achieving a ‘practical skills endorsement’. The practical experiments carried out in lessons and their write-
ups will be used as evidence towards the endorsement and this will appear as a separately reported result on your
exam certificate. To help prepare you for this complete the activity below:

Task - Produce a glossary for the following key words:

accuracy, precision, anomaly, calibration, control group, control variable, dependent variable, independent variable,
fair test, correlation, hypothesis, null hypothesis, probability, raw data, reliability, repeatability, reproducibility,
random error, systematic error, true value, validity, zero error.

Task 2: Maths Skills

10% of the marks in your Biology exams will require the use of mathematical skills. The tables below indicate where
these mathematical skills could be assessed. Those shown in bold will only be tested in the full A Level course.

Task - Read through the information and guidance provided and then complete the maths activities and questions:

6.1 Arithmetic and numerical computation

Mathematical skills Exemplification of mathematical skill in the
context of Biology
MS 0.1 | Recognise and make use of Students may be tested on their ability to:
appropriate units in calculations * convert between units, eg mm?® to cm® as part of

volumetric calculations
* work out the unit for a rate, eg breathing rate

MS 0.2 | Recognise and use expressions in Students may be tested on their ability to:

decimal and standard form * use an appropriate number of decimal places in
calculations, eg for a mean

* carry out calculations using numbers in standard
and ordinary form, eg use of magnification

* understand standard form when applied to areas
such as size of organelles

* convert between numbers in standard and
ordinary form

* understand that significant figures need retaining
when making conversions between standard and
ordinary form, eg

0.0050 mol dm™
is equivalent to

5.0 = 107 mol dm™



Mathematical skills

MS 0.3 | Use ratios, fractions and percentages

MS 0.4 | Estimate results

MS 0.5 Use calculators to find and use
power, exponential and logarithmic
functions

6.2 Handling data

Mathematical skills

Exemplification of mathematical skill in the

context of Biology

Students may be tested on their ability to:

* calculate percentage yields

* calculate surface area to volume ratio

* use scales for measuring

s represent phenotypic ratios (monohybrid and
dihybrid crosses)

Students may be tested on their ability to:

+ estimate results to sense check that the
calculated values are appropriate

Students may be tested on their ability to:

» estimate the number of bacteria grown over a
certain length of time

Exemplification of mathematical skill in the

context of Biology

MS 1.1 | Use an appropriate number of
significant figures

MS 1.2 | Find arithmetic means

MS 1.3 | Construct and interpret frequency
tables and diagrams, bar charts and
histograms

MS 1.4 | Understand simple probability

Students may be tested on their ability to:

» report calculations to an appropriate number
of significant figures given raw data quoted to
varying numbers of significant figures

* understand that calculated results can only
be reported to the limits of the least accurate
measurement

Students may be tested on their ability to:

* find the mean of a range of data, eg the mean
number of stomata in the leaves of a plant

Students may be tested on their ability to:

* represent a range of data in a table with clear
headings, units and consistent decimal places

* interpret data from a variety of tables, eg data
relating to organ function

* plot a range of data in an appropriate format, eg
enzyme activity over time represented on a graph

* interpret data for a variety of graphs, eg explain
electrocardiogram traces

Students may be tested on their ability to:

* use the terms probability and chance
appropriately

* understand the probability associated with
genetic inheritance




Mathematical skills Exemplification of mathematical skill in the

context of Biology

MS 1.5 | Understand the principles of Students may be tested on their ability to:

sampling as applied to scientific data | « analyse random data collected by an appropriate
means, eg use Simpson’s index of diversity to
calculate the biodiversity of a habitat

MS 1.6  Understand the terms mean, median | Students may be tested on their ability to:

and mode * calculate or compare the mean, median and
mode of a set of data, eg height/mass/size of a
group of organisms
MS 1.7 | Use a scatter diagram to identify a Students may be tested on their ability to:

correlation between two variables * interpret a scattergram, eg the effect of lifestyle
factors on health

MS 1.8 Make order of magnitude Students may be tested on their ability to:
calculations * use and manipulate the magnification formula
magnification = —sliz:,?;;”:ﬁd
MS 1.9 | Select and use a statistical test Students may be tested on their ability to select
and use:

» the chi-squared test to test the significance of
the difference between observed and expected
results

¢ the Student’s t-test

+ the correlation coefficient

MS Understand measures of dispersion, | Students may be tested on their ability to:
1.10 including standard deviation and s caleulate the standard deviation
range

* understand why standard deviation might be a
more useful measure of dispersion for a given set
of data, eg where there is an outlying result

MS Identify uncertainties in Students may be tested on their ability to:
1.1 measurements and use simple * calculate percentage error where there are
techniques to determine uncertainty uncertainties in measurement

when data are combined

6.3 Algebra

Mathematical skills Exemplification of mathematical skill in the

context of Biology
MS 2.1 | Understand and use the symbols: =, | Mo exemplification required.

<, S, B > 00—
MS 2.2 | Change the subject of an equation Students may be tested on their ability to:
» use and manipulate equations, eg magnification

MS 2.3 | Substitute numerical values Students may be tested on their ability to:
into algebraic Gquﬂt'ﬂnhS US“"';Q * use a given equation, eg Simpson'’s index of
appropriate units for physica . . s
quantities diversity [D = I =(X(n/ NY']

MS 2.4 | Solve algebraic equations Students may be tested on their ability to:

* solve equations in a biological context, eg
cardiae output = stroke volume % heart rate

MS 2.5 | Use logarithms in relation to Students may be tested on their ability to:
quantities that range over several | « yse a logarithmic scale in the context
orders of magnitude of microbiology, eg growth rate of a

microorganism such as yeast



6.4 Graphs

Mathematical skills

Exemplification of mathematical skill in the

context of Biology

MS 3.1 | Translate information between
graphical, numerical and algebraic
forms

MS 3.2 | Plot two variables from experimental
or other data

MS 3.3 | Understand that y = mx+ ¢
represents a linear relationship

MS 3.4 | Determine the intercept of a graph

MS 3.5 | Calculate rate of change from a
graph showing a linear relationship

MS 3.6 | Draw and use the slope of a tangent

to a curve as a measure of rate of
change

Students may be tested on their ability to:

* understand that data may be presented in a
number of formats and be able to use these
data, eg dissociation curves

Students may be tested on their ability to:

= select an appropriate format for presenting data,
bar charts, histograms, graphs and scattergrams

Students may be tested on their ability to:

* predict/sketch the shape of a graph with a
linear relationship, eg the effect of substrate
concentration on the rate of an enzyme-
controlled reaction with excess enzyme

Students may be tested on their ability to:

* read off an intercept point from a graph, eg
compensation point in plants

Students may be tested on their ability to:

* calculate a rate from a graph, eq rate of
transpiration

Students may be tested on their ability to:

* use this method to measure the gradient of a
point on a curve, eqg amount of product formed
plotted against time when the concentration of
enzyme is fixed

6.5 Geometry and trigonometry

Mathematical skills

Exemplification of mathematical skill in the

context of Biology

MS 4.1 | Calculate the circumferences,
surface areas and volumes of

reqular shapes

Students may be tested on their ability to:
+ calculate the circumference and area of a circle

* calculate the surface area and volume of
rectangular prisms, of cylindrical prisms and of
spheres

* gg calculate the surface area or volume of a cell

The following tasks will help you practice these various skills for the start of the course.

Indices:

Indices are a shorthand for multiplying a term by itself any number of times. They are also called powers or

exponents. You may look at this when comparing volumes of liquid, rates of reaction, or converting units. e.g. This

allows us to express 2Xx2x2x 2= 2%

1. Addition: for any term a:

a™ x q* = g™t

(3x3x3)x(3x3x3x3)=33x3*

37 =33 x 3%



2. Subtraction: for any terma: i am

2X2X2X2X2_ o o,
2 % 2
2X2X2X2 X2
2% 2 -

25 +22=252=23

23

3. Multiplication: for any term a: (@™ = a™™"
X)X EXY)XEXY) XY XY) Xy Xy)
=92 x y2 x y2 X y% X y?
=0"°

However, from the original line, we can see this is equal to y1° so (y?)> = y10

1
4. Division: for any term a: ar = Va

1 1
From the first rule, we know that az X az = a®. We also know thatva X +va = a

1 1
Therefore, az = va. There is a similar argument to show that az = Va.

Axioms: There are three more rules of indices which are important to remember and come directly from the
definition of indices.

al=a Example: 21 = 2

a’ = Example: 8° = 1
-n_1 -3 _1 _1

a’t=— Example: 27° = — =

It is important to note that a common misconception is that there is a law for a™ + a™. In general, there is no way
to simplify this expression.

Example Qs on indices:

(@)  Simplify & =4

BASWET e

20

(b}  Simplify a®
ST

(c)  Simplify (&™)
B S BT e



Fut these in order starting with the smallest.
Y ou must show the value of each number in your working.

! 1y3
; @
(@) Simplify
iy yxy
i ¥+ y

(i) (/)

(b) (i)

If v = —1 which answer in part (a) is positive?

(i) If y = 0.5 which answer in part (@) has the greatest value?

Standard Form:
We use standard form to easily manage very large or very small numbers.
For example, the number 0.00000000000087 may be written as 8.7 x 1013

In this form, 8.7 x 103 is the product of two numbers: 8.7 is the digit
number, and 103is the exponential number.

A number is in standard form when it is written as a x 10", where 1 <a <
10

In standard form, the power of 10 shows the number of places the
decimal point must be shifted to give the number in decimal form. A
positive power will shift to the right, and a negative power will shift to the
left.

In standard form, the digit number also contains the number of significant
figures in the number. The exponential
number positions the decimal point.

8.7 x 10~+=0.00087

&=

To convert to standard form, shift the Shift 4 left

decimal until there is one non-zero digit left
of the decimal point, and count the number
of places the decimal point has “moved”
(this will be negative if your initial number
was less than one). This number is the power of 10.

328000 =3.28 x 105
(—

134 000 1.34 x 10°
0.0034 3.4x 107
82 000 000 8.2 x 107
270 2.7 x 10?
0.000 000000 | 2.6 x 107
026

your calculator,

brackets.

To type a number in standard form on

- Input the digit number followed by the
multiplication sign.

- Locate the “10*” symbol, and use this
to insert the exponent.

- Check your equation for any needed

To check, multiply 6.1 x 10* and 2 x 103.
The answer should be 1.22 x 108
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Example Q 1: 0.0125 moles of a particular substance were dissolved in 2.5 dm? of water. What is the concentration
of this substance? Give your answer in standard form.

Example Q 2: A cross section of an artery contains 9.2 x 10° m3 of blood. If this blood weighs 7.1 x 103 g, calculate
the density of the blood. Leave your answer in standard form.

The diagram shows the annual flow of energy through a habitat.

The figures are in kd m=.

Sunlight
4 x 106

\z\u

Green plants | 2500 | Plant-eating | 200 | Insect-eating | 15 | Predatory

N

2.4 % 10% insects birds birds

(a) (i) Calculate the percentage of the energy in sunlight that was transferred into energy in
the green plants.

Show clearly how you work out your answer.

@

Rounding and Significant Figures

There are some simple rules to use when working out significant figures.

Rule 1: All non-zero digits are significant.

For example, 78 has 2 significant figures, 9.543 has four significant figures and 340 has two significant figures.
Rule 2: Intermediate zeros are significant.

For example, 706 has 3 significant figures, and 5.90076 has six significant figures.

Rule 3: Any leading zeroes are not significant.

For example, 0.00567 has 3 significant figures (5, 6 and 7; ignore the leading zeroes).

Rule 4: Zeroes at the ends of numbers containing decimal places are significant.

For example, 45.60 has 4 significant figures and 330.00 has 5 significant figures.

10



Significant Figures and Rounding:

11

In rounding, when the next number is 5 or more round up, while if it is 4 or less don’t round up.

Measurement
expressed by
rounding to decimal

Number of decimal
places

Measurements
expressed by
rounding to

Number of
significant figures

Measured to the
nearest

places significant figures

23.33600 5 23.336 5 100 thousandth
23.3360 4 23.34 4 Ten thousandth
23.336 3 23.3 3 Thousandth
23.34 2 23 2 Hundredth
23.3 1 20 1 Tenth

23 0 - - Whole number

If you aren’t sure how to round your answer, you can work out the number of significant figures that you should
round to by looking at the measurements you’re using in the calculation. Just count the number of significant
figures for each measurement and use the lowest number of significant figures for your answer.

E.g. 1.2 +1.85=0.648648648

Significant figures and standard form:

1.2 has 2 sf, 1.85 has 3 sf. So round your answer to 2 sf = 0.65

In standard form only the significant figures are written as digits, for example 5.600 x 10% has four significant figures.
If this were written as a straight number it would be 5600. This looks like it has only two significant figures but the
significant figures are defined as the ones that contribute to its precision. Writing the number as 5600 implies
precision only to the nearest whole hundred (could be 5600.44 or 5633). Using standard form allows precision to
remain clearly as part of the stated number because all significant figures are written.

Example Qs:

1. The growth rate of a plant is 0.023735 cm hour™. What is the rate to: a) 3 decimal places? b) 3 significant

figures?

2. Astudent is calculating the average growth rate of a tray of seedlings by dividing the average change in
seedling height by the incubation time. The average change in seedling height is 17.5cm and the incubation
time is 60 days. What is the average growth rate (in cm day?)? Give your answer to an appropriate number
of significant figures.

Units and prefixes:

One of the reasons we use the international system of units is because it makes the conversion of units (especially
those with different prefixes) mathematically simple.

We use prefixes as shorthand for standard form when using commonly occurring very large or very small numbers.
For example, the length 0.0000000023 m may be written as 2.3 x 10°m

2.3 is the digit number and is kept. 10%is known as the exponential number and can be replaced with the prefix ‘n’
0.0000000023 m=2.3x10°m=2.3 nm

pronounced as ‘nano’.

Hence:

11
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Standard Units (SI Units)

You should always clearly write units in your calculations:
Base Units:

e Metre (m) for length, height distance

e Kilogram (kg) for mass

e Second (s) for time

e Mole (mol) for the amount of a substance

Derived Units:

e Square metres (m?) for area

e  Cubic metre (m3) for volume

e Cubic centimetre (cm?®) or ml for volume

e Degrees Celcius (°C) for temperature

e Mole per litre (mol dm) for concentration
e Joule (J) for energy

e Pascal (Pa) for pressure

e Volt (V) for electrical potential

You may also encounter these non-SI units:

e Litre (cubic decimetre) (L, dm3) for volume
o Minute (min) for time
e Hour (h) for time

e Svedberg (S) (for sedimentation rate), used for ribosome particle size

To accommodate the huge range of dimensions in our measurements, units may be further modified using
appropriate prefixes. Here is a table to show the range of dimensions in our measurements. In Biology we tend to

use the shaded rows the most.

Division Factor or Prefix | Length units | Mass units | Volume units | Time units
exponential
number

One billion | 10° giga

times

One million | 10° mega

times

One 103 kilo kilometre km kilogram kg

thousand

times

Whole unit | 10 metre m gram g litre Lor second S

dm?

Tenth 101 deci

One 102 centi | centimetre cm

hundredth

One 103 milli millimetre mm | milligram mg millilitre ml or | millisecond ms

thousandth cm?

One 10° micro | micrometre pm microgram | g microlitre | pl microsecond | us

millionth

One 10° nano | nanometre | nm | nanogram | ng nanolitre | nl nanosecond | ns

billionth

12




13

Example 1
The length of a DNA nucleotide is 0.6 nm.
a) Convert this number into standard form.

b) If astrand of DNA is 1.6 m long, how many nucleotides is it made up of?

Converting between units:

If you are converting a smaller unit to a larger one you divide. If you are converting a larger unit to a smaller one you
multiply.

Divide by 1000 for each step to convert in this direction —

nano micro milli Whole unit Kilo

g e.g. k

e.g. nm e.g. um e.g. mm e.g. m . km
— Multiply by 1000 for each step to convert in this direction

Example Qs:

1. Convert 1m to mm
2. Convert 1Imto um
3. Convert 20,000 pm to mm:

Converting between square or cube units:

One m? = 1000 x 1000 = 1 000 000mm? so your conversion factor becomes x or + by 1 000 000.

One m3=1000 x 1000 x 1000 = 1 000 000 000 mm? so your conversion factor now becomes x or + by 1 000 000 000.
Example Qs:

Convert 20m? to km?:

Convert 1m? to mm?:

Convert 5 000 000 mm?3to m3:
Convert 0.000 000 07 m3 to mm?3:

PwnNPE

Manipulating Units:

* A number and a unit (like 3 m) is a magnitude (3) multiplied by a unit (metre).

* The rules of algebra apply not only to the numbers you are manipulating, but also to the units attached to
them. For example:

3mx3m=3x3xmxm=9xmxm=9xm?2=9m?
*  Units can be multiplied and divided just like regular number. For example:

6m> m® mXxmxm _omXumpXmp

=3—= = =3
2 m2 m? m X m m/x m

* At A-level, rather than write m/s to mean metres per second, we will write ms™.

e This makes it easier to combine units via the following rules (remember the indices section!)

unit® . a—
= unit® b

unit® X unit? = unit®+P —
unit

* Nb This means that: n

L - ke or more generall L - a
kg—1 - g g ya_n -

13
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Example Qs:

36 cm3

* ) Calculate the following: =———

36 kgcm™3

* b) Calculate the following: pyp—

(¢) The table below shows some features of gas exchange of a fish at rest.

Volume of oxygen absorbed by the gills from each dm: of water / cm: 7
Mass of fish / kg 0.4
Oxygen required by fish / cm: kg~ hour- 90

(iy  Calculate the volume of water that would have to pass over the gills each hour
to supply the oxygen required by the fish. Show your working.

Ratios

Understanding ratio allows us to easily compare separate quantities. We can then examine patterns, comment on
the relationship, or use ratios to help us solve equations.

For example:
- Use 3 parts red paint to 1 part white paint.

- Use 1 teabag to 250 ml of water.

The order of the ratio is very important. We can use ratios to scale measurements, drawings, and calculations up
and down.

We can write a ratio as a fraction by scaling the ratio so that it is divided by the total number of parts.

Example: To make mortar, we need 1 part cement, and 2 parts sand. The total number of parts for one batch of

. . . . . 12
mortaris 1 + 2 = 3. Thus the ratio for creating mortar is 1:2 which can also now be expressed as 3'3

From this form, it is easy to see how much of the total mixture is sand (g) and how much is concrete (%).

14



Example Qs:

Here is a list of ingredients.

15

Bacon
Minced beef

Beef stock

Serves 4 people

Chopped tomatoes
Button mushrooms

IMarco is making a meal for 14 people using these ingredients.

Work out the number of grams of minced beef he needs.

Ali. Beth and Clare take a test.

The ratio of Ali's score to Beth's score s 5: 3
Ali scored 10 more marks than Beth.

Clare scored 7 more marks than Al

Work out each of their scores.

Researchers investigated some characteristics of people from different parts of England. In the
north of England they selected 200 people and recorded their phenotypes for three different

characteristics.

Their results are shown in the figure below.

Phenotype produced Number of Phenotype produced Number of
by dominant allele people by recessive allele people
Tongue roller 131 Non-tongue roller 58
Right-handed 182 Left-handed 14
Straight thumb 142 Hitch-hiker thumb 50

Calculate the ratio of straight thumb to hitch-hiker thumb in this study.

15
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Averages

Mean
* The mean is the total of the numbers divided by how many numbers there are.
* To work out the mean:
* Addupallthe numbers.7+9+11+6+13+6+6+3+11=72
* Divide the answer by how many numbers there are. There are 9 numbers. 72 + 9 = 8 So the mean value is 8.
Median is the middle value.
* To work out the median:
* Putthe numbersinorder:366679111113
¢ The number in the middle of the list is the median. So, the median value is 7.
e If there are two middle values, the median is halfway between them. Work out the median for this set of
numbers:
* 3666789111113.There are two middle values, 7 and 8. The median is halfway between 7 and 8, so the
median is 7.5.

* The mode is the value that appears the most.

*  To work out the mode:

* Putthe numbersinorder:366679111113

* Look for the number that appears the most. 6 appears more than any other number. So the mode value is 6.

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, or you can use a triangle like the one shown.

Cover the quantity you want to find. This leaves you with either a
fraction or a multiplication:

M=1+0 O=I=M I=Mx 0O

Practice questions

6 A fatcellis 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 Ina 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 biood cell.

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 = bnmass transfer.red 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.
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Percentages

* A percentage is simply expressing a fraction as a decimal.
* Percentage as proportion and fraction: e.g. percentage of pin eyed plants is 323/790 = 0.41 x 100 = 41%
* Percentage as chance e.g. in genetics — % x 100 = 25% of cystic fibrosis child from two parents.

* Percentage change. E.g. in osmosis experiments. A sample weighed 18.50g at the start and at the end it
weighed 11.72g.

* Percentage change = mass change + starting mass x 100 =

* Mass change 18.50-11.72 = 6.78g + 18.50 x 100 = -36.7% (Remember it is negative because it was a loss in
mass).

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.

Energy absorbed by the tree in a year 3 600 000 kJ/m?
Energy transferred to primary consumers 2240 kJim?
Energy transferred to secondary consumers 480 kd/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.

5.2 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 = _'_nci x 100
original amount
% decrease = __Jecrease 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.

- co:c. ) Initialmass /g | Finalmass/g T P““P““
mol dm ] 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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Task 3: Research Task

For A-Level biology it is really important to be able to make valuable notes on topics in order to learn content. One
proven way to do this is the Cornell notes system, which is a way to condense lots of information in a readily
accessible summary format. Information in this can be found below:

https://youtu.be/WtW9IyE040Q?si=DK50nNVbl04nwcLv

The Cornell Note Taking System — Learning Strategies Center

Cornell Note Taking — The Best Way To Take Notes, Explained | Goodnotes Blog

e-taking Method - Lifehacker.com

Notes

* Record the lecture here, using
* Concise sentences
* Shorthand symbols
* Abbreviations
* Lists
* Skip lots of space between points

WHEN:
During class

Look at one of the videos linked to below, making notes using the technique already explained.

Parasite tales: The jewel wasp's zombie slave - Carl Zimmer | TED-Ed

Making sense of how life fits together - Bobbi Seleski | TED-Ed

The wacky history of cell theory - Lauren Royal-Woods | TED-Ed

Are we ready for neo-evolution? - Harvey Fineberg | TED-Ed

18


https://youtu.be/WtW9IyE04OQ?si=DK50nNVbl04nwcLv
https://lsc.cornell.edu/how-to-study/taking-notes/cornell-note-taking-system/
https://www.goodnotes.com/blog/cornell-notes
https://ed.ted.com/lessons/parasite-tales-the-jewel-wasp-s-zombie-slave-carl-zimmer
https://ed.ted.com/lessons/making-sense-of-how-life-fits-together-bobbi-seleski
https://ed.ted.com/lessons/the-wacky-history-of-cell-theory
https://ed.ted.com/lessons/are-we-ready-for-neo-evolution-harvey-fineberg
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Further Reading

To reach the top grades at A Level it is super important to understand biology on a larger scale. The following
reading list will help you achieve a greater depth of understanding over your 2 years with us.

KTS Recommended A-Level Biology reading list

Medawar, P B (1981) Advice To A Young Scientist (To those interested in a life in science, Sir Peter
Medawar, Nobel laureate, deflates the myths of invincibility, superiority, and genius; instead, he
demonstrates it is common sense and an inquiring mind that are essential to the scientist's calling).

Carroll, S. (2005), Endless Forms Most Beautiful (Sean Carroll explores how evolution has shaped nature's

wondrous complexity and diversity, from insects to octopuses, from mice to men.)

Leroi, A. (2003), Mutants (Full of fascinating and bizarre cases of genetic mutation and irregularity,
‘Mutants’ is an amazing exploration of the human form in all its beautiful and unique guises).

Haliday, T. (2022) Otherlands (From Ice Age Alaska to the birthplace of humanity, palaeobiologist Halliday
takes readers on a dazzling tour of deep time to view astounding ancient landscapes from all seven
continent).

Holland, P. (2011), The Animal Kingdom: A very short introduction (The animal world is immensely diverse,
and our understanding of it has been greatly enhanced by analysis of DNA and the study of evolution and
development ('evo-devo'). In this Very Short Introduction Peter Holland presents a modern tour of the
animal kingdom. )

Godfrey-Smith, P. (2016) Other Minds: The Octopus and the Evolution of Intelligent Life (Other Minds
unveils 500 million years of evolution in a mesmerising investigation of the cephalopod).

Greenfield, S. (1997) The Human Brain: A Guided Tour. Locked away remote from the rest of the body in its
own custom-built casing of skull bone, with no intrinsic moving parts, the human brain remains a tantalising
mystery. But now, more than ever before, we have the expertise to tackle this mystery - the last 20 years
have seen astounding progressin brain research.

Lane, N. (2002) Oxygen: The Molecule that Made the World. This book takes the reader on an enthralling
journey, as gripping as a thriller, as it unravels the unexpected
ways in which oxygen spurred the evolution of life and death.

Dawkins, R. (1976) The Selfish Gene (Looking at the concept of genes and the primary force behind natural
selection)
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Dawkins, R. & Yang, W. (2004), The Ancestor’s Tale: A Pilgrimage to the Dawn of Life (This is a four-billion-
year pilgrimage to the origins of life: Richard Dawkins and Yan Wong take us on an exhilarating reverse
journey through evolution, from present-day humans back to the microbial beginnings of life.

Coyne, J. (2009), Why Evolution is True, Oxford University Press (an authoritative account of the
evolutionary process and its underlying evidential basis)

Davies, N. (2016), Cuckoo: Cheating by Nature, Bloomsbury (a lovely insight into animal behaviour)

Shubin, N. (2008) Your Inner Fish (this explores the evolutionary ancestry of vertebrates from an author
who has combined expertise in palaeontology, genetics and embryo development)

Ashcroft, F. (2012) The Spark of Life: Electricity in the Human Body. (In The Spark of Life award-winning
physiologist Frances Ashcroft reveals the secrets of ion channels, which produce the electrical signals in our
cells. Can someone really die of fright? How do cocaine, LSD and morphine work? Why do chilli peppers
taste hot? Ashcroft explains all this and more with wit and clarity.

King, J. (2011) Reaching For The Sun: How Plants Work. From their ability to use energy from sunlight to
make their own food, to combating attacks from diseases and predators, plants have evolved an amazing
range of life-sustaining strategies.

Lavers, C. (2000) Why Elephants have Big Ears (In this book Lavers scours the fields of biology,
physiology, ecology and palaeontology to find answers to these global-scale questions.

Watson, J. (1976) DNA: The Story of the Genetic Revolution (Nobel prize winner James Watson talks
through his discoveries on DNA structure and scientific knowledge that this has led to including GM,
designer babies, cancer research and personal genomics )

Widmaier, E.P. (1998) Why Geese don’t get Obese (and we do). (In this text the author offers a
physiologist's view of the features and abilities humans and other creatures have evolved to meet the
seemingly impossible challenges of survival.

Wohlleben, P. (2015) The Hidden Life of Trees (Drawing on cutting-edge research, Wohlleben sets out the
argument for the forest being a social network and trees possessing similar qualities to the human family, in
a jaw-dropping, thoroughly entertaining work that will change the way you view all things arboreal.).

Yong, E. (2022) An immense world (A revelatory tour of the animal kingdom through the sensory properties
of a wide variety of creatures, Yong's game-changing volume features courting insects, electrical fish, the
astonishing eyesight of giant squid and much, much more)
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