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Task 1

Throughout your A Level Biology course there will be a huge amount of content that you will be required to
learn. This summer work is designed to give you a taste of this.

Over the summer, you must learn the following content off by heart for a mini assessment in September.
You will be required to document how you have learnt this content and you will be asked to write a
reflection on this too following the assessment.

In carbohydrates, the basic monomer is a sugar, otherwise known as a saccharide. A single monomer is
therefore called monosaccharide. A pair of monosaccharides can be combined to form a disaccharide.

Learn the structures of the 2 monosaccharides: alpha and beta glucose.
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When two molecules of alpha-glucose join to form maltose a condensation reaction occurs and water is
removed. The bond formed is called a glycosidic bond and a disaccharide is formed. Learn the diagram
below to show the formation of maltose form its monomers:

a-giucose a-giucose

Another type of biological molecule are lipids. The main group of lipids are the triglycerides. Triglycerides
are so called because they have three (tri) fatty acids combined with glycerol. Each fatty
acid forms an ester bond with glycerol.
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Learn the structure of the triglyceride above.

Finally, proteins are usually very large molecules.

Amino acids are the basic monomer units which combine to make up a polymer called a polypeptide.
Polypeptides can be combined to form proteins.

Learn the general structure of an amino acid below.

Amino Acid Structure
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When amino acid monomers join they form peptide bonds. The water is made by combining an —OH from
the carboxyl group of one amino acid and an —H from the amino group of the other amino acid.




Learn the diagram below showing the formation of a peptide bond:
Dipeptide formation
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Cells are the basic building blocks of life. In the A Level Biology course you will learn about cell structure in

much more detail.

You are required to learn the structure and functions of the nucleus, mitochondria and ribosomes.

NUCICUS

nuclear
envelope nucleoplasm

chromatin

nucleolus

nuclear
In places the nuclear pores
membrane is continuous with
the endoplasmic reticulum

The nucleus

The nucleus is usually the largest organelle in the cell

(1-20 um) and it can be seen with the light microscope

Electron micrographs show that the nucleus, which is usually
spherical in shape, is surrounded by a double nuclear membrane
containing holes or pores, known as the nuclear envelope
Chemicals can pass in and out of the nucleus through these pores
so that the nudeus can control events in the cytoplasm. Inside
the nuclear envelope are two main substances, nucleic acids and
proteins. The nucleic acids are deoxynbonudeic acid (DNA) and
ribonucleic acid (RNA) (see Chapter 1.3)

When the cell is not actively dividing, the DNA is bonded to the
protein to form chromatin, which looks like tiny granules. Also in
the nucleus there is at least one nucleolus — an extra-dense area
of almost pure DNA and protein. The nucleolus is involved in the
production of ribosomes. Recent research also suggests that the
nudeolus plays a part in the control of cell growth and division.
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Mitochondria

The name mitochondrion simply means ‘thread granule’ and
describes the tiny rod-like structures that are 1 ym wide by up to
10 ym long, seen in the cytoplasm of almost all eukaryotic cells
under the light microscope. In recent years, by using the electron
microscope we have been able to understand not only their cnstae
complex structure, but also their vital functions

The mitochondria are the ‘powerhouses’ of the cell. Here, in a
series of complicated biochemical reactions, simple molecules
are oxidised in the process of cellular respiration, producing ATP
(see Chapter 1.3) that can be used to drive the other functions of
the cell and indeed the organism. The number of mitochondria
present can give you useful information about the functions of

a cell. Cells that require very little energy. for example white fat
storage cells, have very few mitochondria. Any cell with an energy
demanding function, for example muscle cells or cells that carry
out a lot of active transport such as liver cells, will contain large
numbers of mitochondna

outer membrane

An outer and inner membrane surround the mitochondria. They
also contain their own genetic material, so that when a cell
divides, the mitochondria replicate themselves under the control
of the nucleus. This mitochondrnial DNA is part of the whole
genome of the organism

Mitochondria have an internal arrangement adapted for their
function (see fig B). The inner membrane is folded to form
cristae, which give a very large surface area, surrounded by a
fluid matrix. This structure is closely integrated with the events
in cellular respiration that take place in the mitochondrion (see
Book 2 Sections 5.1.3 and 5.1.4). Backed by evidence that
shows that mitochondria have their own DNA, scientists think
that mitochondria and chloroplasts originated as symbiotic
eubacteria living inside early cells. Over millions of years of
evolution they have become an integral part of the cell (see
Section 3.1.5). This is the endosymbiotic theory of the
evolution of eukaryotic cells

RIbOSOMES

80S and 70S ribosomes

In Section 1.3.5 you met ribosomes, the organelles on which protein synthesis takes place in the
cytoplasm of the cell. Ribosomes are made from ribosomal RNA and protein, and consist of a large
subunit and a small subunit. The main type of ribosomes in eukaryotic cells are 80S ribosomes.
The 'S’ stands for Svedberg, a unit used to measure how quickly particles settle in a centrifuge. The
rate of sedimentation depends on the size and shape of the particle. When 80S ribosomes are
broken into their two units, they are made up of a 40S small subunit and a 60S large subunit. The
ratio of RNA : protein in 80S ribosomes is 1: 1.

However, eukaryotic cells also contain another type of ribosome. Scientists have discovered 708
ribosomes in the mitochondria, and in the chloroplasts of plant cells. These ribosomes are usually
found in prokaryotic cells (bacteria and cyanobacteria). They are made up of a small 30S subunit and
a larger 50S subunit and the ratio of RNA : protein in 70S ribosomes is 2: 1

These 70S ribosomes are reproduced in the mitochondria and chloroplasts independently when
a cell divides. This is seen as good evidence for the endosymbiotic theory that mitochondria and
chloroplasts evolved from bacteria caught inside eukaryotic cells very early on in the process of
evolution.
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Chloroplasts

Of all the differences between plant and animal cells, the
presence of chioroplasts in plant cells is probably the most
important because they enable plants 10 make their own food
Not all plant cells contain chioroplasts ~ only those cells from the
green parts of the plant. However. almost all plant cells contain
the genetic information to make chioroplasts and 50 in some
crcumstances different areas of a plant will become green and
start to photosynthesise The exceptions are parasitic plants
such as broomrape. Cells in flowers, seeds and roots contain no
chioroplasts and neither do the internal cells of stems or the
transport tissues. In fact the majority of plant cells do not have
chioroplasts, but these organelies are very special and unique o
plants.

lipd croplet
~. a) Mcrograph of a chioroplast. and (D) Labelied dagram 10 thow

There are some clear similarities between chioroplasts and
mitochondria. Like mitochondria, chioroplasts:

« are large organelles: they have a biconvex shape with a
diameter of 4-10 um and are 2-3 um thick

« contain their own DNA

are surrounded by an outer membrane

have an enormously foided inner membrane that gives a greatly
increased surface area on which enzyme-controlled reactions

take place

« are thought to have been free-living prokaryotic organisms that
were engulfed by and became part of other cells at least 2000
million years ago

However, there are also some clear differences. Chioroplasts
« are the site of photosynthesis

« contain chlorophyll the green pigment that is largely
responsible for trapping the energy from light, making it
available for the plant to use

« are formed from a type of relatively unspecialised plant
organelle known as a leucoplast

Amyloplasts

Amyloplasts are another specialised plant organelle and, ke
chioroplasts, they develop from leucoplasts. They are colouriess
and store starch (see Section 1.2.2) This can then be converted
to glucose and used to provide energy when the cell needs it
Amyloplasts are found in large numbers in areas of a plant that
store starch, for exampie potato tubers




Maths is of vital importance across the A-level Biology course. Every topic you learn will

involve different mathematical skills, some of which you will already be familiar with. The
following tasks are designed to reacquaint you with some key skills, and then introduce you
to new ones. You will be expected to hand in these answers during your first week in

September.

1 NUMBERS AND MEASUREMENTS [

1.1 Numbers and units
Working with numbers and units

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 SI units. In biology, the most commonly used SI base units
are metre (m), kilogram (kg), second (s) and mole (mol). Biologists also use SI

derived units, such as square metre (m?), cubic metre (m’), degree Celsius (°C) and
litre (1). 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 Table 1.

Table 1 Divisions of some units of measurement

I: Units &
surerments

N\

Division Prefix Length Mass Volume Ti
one thousand millionth | nano | nanometre | nm | nanogram | ng | nanolitre | n| nanose
one millionth micro | micrometre | pm | microgram | pg | microlitre pl [ mm? Microsecong ns |
one thousandth milli | millimetre | mm | milligram mg [ milllitre | ml | cm? milisecong ks i
one hundredth centi | centimetre | cm ™
whole unit metre m gram 9 litre I | dm? second
one thousand times kilo | kilometre | km | kilogram | kg :
When doing calculations, it’s also important to express your answer using
sensible numbers. For example, Raoul worked out an answer of 6230 um. It
would have been more meaningful for Raoul to express that answer as 6.2 mm.
If you convert between units and round numbers properly it allows quoted
measurements to be understood within the relevant scale of the observations.
WORKED EXAMPLE
To convert between units on the nano-, micro-, milli-, and kilo- scale divide
or multiply by 1000.
If you divide (to make the number more sensible by making it smaller), then you look
down Table 1 for the next unit (e.g., going from pm to mm).
If you muttiply (making a number bigger to make it more sensible), then look up
Table 1 to the next unit (e.g., going from m to mm).
An exception is converting to centimetres. A centimetre is one hundredth rather than
one thousandth of a metre.
For example:
* toconvert 0.006! into millitres, you muttiply by 1000 to give 6ml ' REMEMBER:
* toconvert 6000 g into milligrams, you divide by 1000 to give 6mg :: :';nm A5 Uao ont
* toconvert 6000m into km, you divide by 1000 to give 6 km. in place of ml in biology.
Take care when using cubed units. A metre cubed means a cube with each side the mmm
length 1 m or 1000 mm. The cube of 1000 is Occasionally cc is used

1000 X 1000 x 1000 = 1000000000. So 1m? = 1000000000 mm?. Therefore, to

convert between volumes expressed as cubed distances, your conversion factor is
1000000 000, rather than just 1000

to mean ml or cm?’.
Sometimes litres (1) may
be replaced by dm®.




I Units &
measurements
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This means that:
5000000 mm? is equivalent to 0.005m?

6420000 mm? is equivalent to 0.00642 m?

.
e 0.000056 m?is equivalent to 56 000 mm?

gimilarly, when converting between squared units, we need to do the same thing. For example,

imagine converting from m? to mm?. One square metre is 1000 X 1000 = 1000000 M.

Therefore, to convert between areas, your conversion factor is 1000000, rather than just 1000.

—_—/’ — e —————————————————— —

WORKED EXAMPLE g oo
Rounding Significant figures
i i The first significant figure
Ther\JeSfOffOUndl"Qaresumple.Lookatmeﬂguatotherightoftheleast in a number is the first
significant figure you want to round to. If this figure is 5 or greater, round up. digit that is not zero. In
If this figure is less than 5, round down. For example: 2.34 it is 2 and there are
pe three significant figures;
o 3.142rounds to 3.14 (3s.f), rounds to 3.1 (2s.f.) and rounds to 3 (1 s.f.). in 0.0056 it is 5 and there
are two significant figures.

e 5.448 rounds to 5.45 (3s.1), rounds to 5.4 (2s.f)) and rounds to 5 (1 s.f.).

PRACTICE QUESTIONS

1 Calculate the following conversions:

a 0.004m into mm ' REMEMBER:
b 130000msinto s Write down the units!
& When you do a
¢ 31.3mlinto ul calculation, it is very easy
d 104nginto mg to forget to give the units.
. A number on its own
e 632nlinto pl makes no sense, unless
f 0.78gintomg the reader knows what
the units are!
2 Calculate the following conversions: Also, remember to put
3 | 3 units only in headings in
a 2500000000 mm?into cm - ot next 10 every
b 0.000003km? into m? figure entered.

¢ 0.000005m? into mm?,

3 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 1km.)

a 0.000057m
b 8600000l
¢ 68000ms
d 0.009cm.

4 Calculate the following conversions:
a 3200mm? into m?
b 0.8m?into mm2.

5§ Apply rounding to the following numbers:
a 104.56578 to three significant figures
2432.8976 to four significant figures
6.1467 to two significant figures
0.0051379 to two significant figures
0.000464 8 to two significant figures.

® oo T




1.5 Rearranging formulae

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 ¢

rearrange formulae to find specific values.

WORKED EXAMPLES

/ Example 1

The relationship between magnification, image size and actual size of
specimens in micrographs usually uses the equation M = éwhere
M is magnification, / s size of the image and O = actual size of the object.
An easier way to memorise the equation is to use A instead of O for actual size,
because then the three terms spell “l am” in an equation triangle, like this:

A M

This triangle can be rearranged to find any of the three quantities:
/

o ¥ gl v s o I=AXM

A M
Theimageontheﬁghtshowsapheoone.memagriﬁwtionomismageisx0.7.
What is the actual length of the real cone?

Step 1: first measure the image to find the value of / (mage length). This is 53mm.

Step 2: next choose the correct arrangement of the equation, in this case
i
M
Step 3: now substitute in the known values (M = 0.7 and / = 53)
A=
0.7

so actual length A = 75.7mm

Example 2
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.
For example the formula for the chi-squared (¢?) test is

In this equation there is also a part that needs to be done several times then
summed, shown by the symbol 3.

This equation may be used to test genetic data. For example, from a plant breeding
experiment.

Two heterozygous tall parents gave offspring in the ratio 41 tall : 7 short. The breeder
expected to see a 3 : 1 ratio, which for 48 plants should have been 36 : 12. You can
use the chi-squared test to see if there is a significant difference between what was
observed and what was expected.

_sO-EF
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4 the value of x° the equation needs to be solved in steps,

To fin
G | Step 1 Step 2
3
| | orockes | imdcss | Digon | asen

s | Val

jues | Values e square the (©-Ey ;
szo of E ©-B " Valves of (O -E) T’ .‘;@
a1 | 36 [41-36=5 5x5=25 (25 36- 060 Ty
i - 694 + 2,083

7 12 7-12=-5 —5X—5=25 25—12:2083 =2777
| 7 1 =

In this equation, like many others, some brackets are implicit even if they are not

drawn. You could insert brackets to section off the steps like this:

ol

If you do this, solve the inner brackets first and the outer brackets last.

Common mathematical symbols

REMEMBER:

When solving formulae,
W use the mnemonic

BIDMAS to help you do

the steps in the correct

order.

—: much less than much less than 1 < 1000000
> | much greater than | much greater than 1000000 > 1
«_| proportional to proportional to y e x when y = kx, k constant
= | equals sign equality 5=2+3
+ | not equal sign inequality 524
> | strict inequality greater than 554
< | strict inequality less than 4<5
> | inequality greater than or equal to 524
< | inequality less than or equal to 4<5
() | parentheses calculate expression inside first |2 X (3+5) = 16

PRACTICE QUESTIONS

1 The cardiac output of a patient was found to be 2.5dm*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.

2 AnAmoeba 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, =

N, = number after time t, N, =

divisions in the given time t.
3 In a quadrat sample, an area was found to contain 96 aphids,
4 ladybirds, 22 grasshoppers and 3 ground beetles. Calculate the

n

diversity of the site using the equation D = 1-X |
n = number of each species, N = grand total of all species,

D = diversity.
4 In afood chain, efficiency =

biomass taken in

NpX 20

initial population, n = number of

biomass transferred %100

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



1.14 Standard deviation N

Calculating standard deviation

; : ey ¢ distributed around a

In the previous section you saw that quantitative dam canb i widelyTo me central megy, Valye v |

data may be clustered quite close to the mean, or it may be sp - th):‘ stmd:sdu;c . Variabilip, ; *

data and judge the spread around the mean, you will need to Cﬂc — rd deviation, Ty,
: . sviance (X- -

between each data point and the mean is known evia

The sum of all these individual deviances 1s called the

. - x jances

error will be close to zero, The negative and postive devian . " )
. the sum of squared errors (x-

Rather than calculate the sum of errors, you need to calculate ¢ 9 (x-mean)?,

s will get the total amount T
negative and positive deviances end up as positive values so you 8 of error fr,, 4

-1) th i
mean as a positive score. If you divide this by the degrees of ﬁeec{::r:; (:)otl )o;-t:-]s);‘::,tglgﬂ the Verag,
variance in the data (in units squared), and if you calculate the 54 get the Stang

i Fies’ an.
deviation — a measure of how closely the data fits’ the me

¢ difr,
the d ﬂ"h,,
total error. If there is a normal distribytig, th
¢

around the mean cancel each othe,
Out,

WORKED EXAM PLE >,
/ Carey measured the masses of a samplé of rose hips from the same BEST:
: Mass/g
R x x x-Xx x = %
1 1.6 2.56 -1.975 3.901
2 2.8 7.84 -0.775 0.601
3 4.2 17.64 0.625 0.391
4 35 12.25 -0.075 0.006
5 3.8 14.44 0.225 0.051
6 22 4.84 -1.375 1.891
7 5.0 25.00 1.425 2.031
8 4.9 24.01 1.325 1.756
9 4.0 16.00 0.425 0.181
10 2.9 8.41 -0.675 0.456
11 3.4 11.56 -0.175 0.031
12 3.0 9.00 -0.575 0.331
13 4.1 16.81 0.525 0.276
14 3.0 9.00 -0.575 0.331
15 34 11.56 -0.175 0.031
16 3.3 10.89 -0.275 0.076
17 5.4 29.16 1.825 3.331
18 3.6 12.96 0.025 0.001
19 4.3 18.49 0.725 0.526
20 3.1 9.61 -0.475 0.226
n=20 |3x=715] 3 =27203 Y — X7 = 16.418
X = 3.575

There are different formulae for finding standard deviation, but they all do the same thing.
(2x)2 x = the values measured, here rose hip™

b e
n T number of values, here n = 20
= 3 = the sum of

In method 1, the formula for standard deviation S =



|

step 1: 29"
sW,z,ﬁnd
step 3: 2
step 4: 5V

mmethodzthefo'm“'a's o i
find the mean value of the values, X.This is shown under column 2.

step 2: find the values of (x — X)°. These are shown in column 5 in the table.
step 3: total up the values of (x — X)?, as shown at the bottom of column 5.
pstitute the values into the equation to find s.

step 1:

Step 4: SU

pstitute

- X2

m 16418
;s‘ n-1

I Ina set of

1

s=0.93
normalydnstrbtneddata 68% of the measurements of x will lie within one standard

the values into the equation to find s.

ogemgmvalu&sofxtogwe&.ﬂisisshownmhetauemmmz
the squares of the values (x%). These are shown in column 3.
4 together the values of x? to find 2x2. This is shown in the table under column 3.

NOTE: Your calculator
may offer two functions
B for working out the
standard deviation:
sforo,)ando.sls
used to calculate the
standard deviation of a
sample, whereas o is
used to calculate the
standard deviation of
a whole population. In
biology you will normally
be dealing with a sample
s0 you should use the s
(or a,.4) function.

Wms@ofmmm%%mmwmmmomemean

standarddewabmwmefaebeusedmgamsmdatstostwmmmmwn
. wh;ch68%and95%ofthedatafal as shown on Topic 1.13.

PRACTICE QUESTIONS
41 Use method 1 to calculate means and standard deviation values for each

concentration of carbon dioxide in the following set of data, which shows locust
ventilation rates in different concentrations of carbon dioxide. State which row of

data has the least spread and is therefore the most reliable.

Carbon dioxide/ % Ventilation rate/breaths per minute
0 2 1 2 6 -
5 14 13 21 1 14
10 19 22 24 14 21
15 21 23 21 14 31
20 25 32 38 31 39

2 In an experiment the following data was collected from a respirometer using

germinating peas at different temperatures. Use method 2 to calculate means

and standard deviations for each temperature.

Temperature/°C Meniscus movement in one minute/mm
10 5 7 4 4 6
20 9 1 " 8 12
30 23 31 28 25 24
40 40 39 45 44 41
50 36 30 31 26 28

REMEMBER: Standard
deviation (SD) gives a

B measure of the spread of
the data around a mean.
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Maths Skills for A Level Biology

2.5 Scale bars \‘

Using scale bars to find real dimensions

e used to calculate the actual size of features shown on
iological specimens. For example, in a

fa cell, individual features can be measured by using

Scale bars can b
drawings and phot
photomicmgmph 0
the scale bar.

ographs of b

WORKED EXAMPLE

In the image of a frog leucocyte, the scale bar at the bottom
um. This can be used to find out the actual size

represents 1.6
of any part of the cell, for example, the maximum diameter of the nucleus
shown below.

et
1.5um

which in this example is 8 mm long.

Step 1: measure the scale bar,
en work out the equivalent of

Step 2: if the scale bar is not already in whole units th

1 pym on the image.

e If 1.5um is equivalent to 8mm then 1um is equivalent to
g8 +1.5=>533mm

e Thus every 5.33mm on the image is

All you need to do now is work out h
dimension of the nucleus in the image.

ture, in this case the width of the nucleus.

equivalent to 1pm in the real specimen.
ow many times 5.33mm divides into the

Step 3: measure the desired fea
The width of the nucleus is 31 mm.

Step 4: the real dimension of the nucleus is now found by dividing using
the sum:

length of the feature on the image + length of 1 um on the image
31 + 5633 =5.8um



s Scale bors

—
PRACTICE QUESTION

4 Foreachof the images shown, use the scale bar t
‘ : o
actual size of the object indicated. determine the

a Length of the Euglena.

10 um
b Width of the widest xylem cell.
ZE_;Tm
¢ Width of the insect's compound eye.
REMEMBER: Take care
d Mean length of the yeast cells. ' when measuring the scale
Q @ bar and don't round up
Q é) numbers until the end of
the calculation.
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Whether it be book, film, TV show or
Ted talk, there a hundreds of

productions you may not have thought
had a link to Biology! Get your teeth
stuck into some of these this Summer!
Thanks to Pixl for these
recommendations!

The more that you

READ

the more THINGS
you will know.
The more that you

g LEARN,
E*ﬁ?ﬁ%%? the more PLACES
St YOU'LL GO.

- Dr.Seuss
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Kick back this summer with a good read. The books below are all popular science
books and great for extending your understanding of Biology.

A Journey Through the
Dark Matter of the Genome

Junk DNA

Our DNA is so much
more complex than you
probably realize, this
book will really deepen
your understanding of
all the work you will do
on Genetics. Available
at amazon.co.uk

Studying Geography as
well?

Hen's teeth and horses
toes

Stephen Jay Gould is a
great Evolution writer and
this book discusses lots of
fascinating stories about
Geology and evolution.
Available at amazon.co.uk

The Red Queen
Its all about sex. Or THE
sexual selection at least. RED QUEEN
This book will really help
your understanding of
evolution and
particularly the
fascinating role of sex in

evolution. Available at
amazon.co.uk

B r?lslg n

A Short History of
Nearly Everything

‘Deserves to sell as many copies as
there are protons in the full stop that ends
this review (at least 500,000,000,000)."

HES TERL AN)
HORSE'S TORS

FURTHER RECLECTIONS IN NATURAL WISTORY

STREN Y G0

© Copyright The PiXL Club Ltd, 2016

Sex and the Evolution
of Human Nature

MATT RIDLEY

A Short History of Nearly
Everything

A whistle-stop tour through many
aspects of history from the Big Bang to
now. This is a really accessible read that
will re-familiarise you with common
concepts and introduce you to some of
the more colourful characters from the
history of science! Available at
amazon.co.uk

An easy read..
Frankenstein’s cat

Discover how glow in the dark
fish are made and more great
Biotechnology breakthroughs.
Available at amazon.co.uk
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Everyone loves a good story and everyone loves some great science. Here are some of
the picks of the best films based on real life scientists and discoveries. You wont find
Jurassic Park on this list, we've looked back over the last 50 years to give you our top
5 films you might not have seen before, along with some newer productions.

$16.0 U RNENT BAV e

Gorillas in the Mist (1988)
An absolute classic that retells
the true story of the life and
work of Dian Fossey and her
work studying and protecting
mountain gorillas from
poachers and habitat loss. A
tear jerker.

Blackfish (2013)

tells the story of Tilikum, a notoriously
aggressive orca that killed three people
while in captivity. Director Gabriela
Cowperthwaite uses shocking footage
and emotional interviews to present a
convincing case against keeping these
wild animals for human entertainment.

(GORILLAS
IN THE MIST

. . Andromeda
Inherit The Wind Strain (1971) A T
(1960) Science fiction by

Great if you can find
it. Based on a real life
trial of a teacher
accused of the crime
of teaching Darwinian
evolution in school in
America. Does the
debate rumble on
today?

the great thriller
writer Michael
Cricthon (he of
Jurassic Park
fame). Humans
begin dying when ESSE

A JEDRGE A
LANON -~ SCOTT yyr

l\mm THE

ANETFLIX ORIGINAL DOCUMENTARY

SEASPIRACY

WATCH NOW | NETFLIX

Seaspiracy (2021) an alien microbe
A documentary film about the arrives on Earth.
environmental impact of fishing. The
film examines various human impacts
on marine life and advocates for
ending fish consumption

Lorenzo’s Oil
(1992)
Based on a true story.

Something the Lord Made
(2004)
Professor Snape (the late

A young child suffers
from an autoimmune
disease. The parents
research and
challenge doctors to
develop a new cure
for his disease.

great Alan Rickman) in a very
different role. The film tells
the story of the scientists at
the cutting edge of early
heart surgery as well as
issues surrounding racism at

the time.

Pandemic (2020)
In this docuseries,

,  Mmeet the heroes on
™ the front lines of
the battle against
influenza and learn
about their efforts
to stop the next
global outbreak.

SOMETHING! I

Contagion (2011)

The death of Beth Emhoff and
her son leads to the discovery of .
a deadly virus. While the US
Centers for Disease Control
struggles to curb its spread,
worldwide panic ensues.

ANETFLIX ORIGINAL DOCUMEN

PAND

There are some great TV series and box sets available too, you might want to check out: Blue Planet,
Planet Earth, The Ascent of Man, Catastrophe, Frozen Planet, Life Story, The Hunt and Monsoon.
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If you have 30 minutes to spare, here are some great presentations (and free!) from
world leading scientists and researchers on a variety of topics. They provide some
interesting answers and ask some thought-provoking questions. Use the link or scan the
QR code to view:

A New Superweapon in the Fight

Against Cancer

Available at :

http://www.ted.com/talks/paula_hammond
a_new_superweapon_in_the_fight_against
cancer?language=en

Cancer is a very clever, adaptable disease.

To defeat it, says medical researcher and

educator Paula Hammond, we need a new

and powerful mode of attack.

Why Bees are Disappearing

Available at :
http://www.ted.com/talks/marla_spivak wh
y_bees_are_disappearing?language=en
Honeybees have thrived for 50 million
years, each colony 40 to 50,000 individuals
coordinated in amazing harmony. So why,
seven years ago, did colonies start dying
en-masse?

Why Doctors Don’t Know About the
Drugs They Prescribe
Available at :
http://www.ted.com/talks/ben_goldacre w
hat_doctors_don_t know_about _the drugs
they prescribe?language=en
When a new drug gets tested, the results of
the trials should be published for the rest of
the medical world — except much of the
time, negative or inconclusive findings go
unreported, leaving doctors and
researchers in the dark.

Growing New Organs

Available at :
http://www.ted.com/talks/anthony_atala_gr
owing_organs_engineering_tissue?language
=en

Anthony Atalla's state-of-the-art lab grows
human organs — from muscles to blood
vessels to bladders, and more.

© Copyright The PiXL Club Ltd, 2016
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The Big Picture is an excellent publication

from the Wellcome Trust. Along with the

magazine, the company produces posters,
videos and other resources aimed at

students studying for GCSEs and A level.
For each of the following topics, you
can use the resources to produce one

page of Cornell style notes.
Use the links of scan the QR code to take
you to the resources.

BigPicture

x
B
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Research, reading and note making are essential skills for A level Biology study. For
the following task you are going to produce ‘Cornell Notes’ to summarise your

reading.

2. Write the name,
date and topic at
the top of the page

1. Divide your page into =
three sections like this

Course Name Dalte
Course Name Dalte =
3. Use the large P Frre 4. Review and = ; Notes
box to make notes. o ———— identify the key = Aot
Leave a space = points in the left = h‘"
11 Il £t J
between separate ¥ hand box 22—
idea. Abbreviate : SEEvR
where possible. c
s StHRAALY

5. Write a summary .o

of the main ideas in e Gy J
the bottom space T St ol

o T, 1D o) K e Sy
Curroms

L J v oinarine 0w 4
Crescavee [ 1 Ganc jox tmecng

Pediens :‘.-)-.-7!——.'7

Pt wripest 1 ot U OF Slvtr (hesiemis
SR (Pasien g 1 (hra0sewmd b v pervy

g csmg wd RO, T o e g
DR AR BT, ORIOK. 40 KOTIOT . T
0 vopers 43 e Cevine

Images taken from http://coe.jmu.edu/learningtoolbox/cornellnotes.htmi
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Topic 1: The Cell

Available at: http://bigpictureeducation.com/cell
The cell is the building block of life. Each of us
starts from a single cell, a zygote, and grows into
a complex organism made of trillions of cells. In
this issue, we explore what we know — and what
we don't yet know — about the cells that are the
basis of us all and how they reproduce, grow,
move, communicate and die.

Topic 2: The Immune System

Available at:
http://bigpictureeducation.com/immune

The immune system is what keeps us healthy in
spite of the many organisms and substances that
can do us harm. In this issue, explore how our
bodies are designed to prevent potentially harmful
objects from getting inside, and what happens
when bacteria, viruses, fungi or other foreign
organisms or substances breach these barriers.

Topic 3: Exercise, Energy and Movement
Available at:
http://bigpictureeducation.com/exercise-energy-
and-movement

All living things move. Whether it's a plant
growing towards the sun, bacteria swimming
away from a toxin or you walking home,
anything alive must move to survive. For
humans though, movement is more than just
survival — we move for fun, to compete and to
be healthy. In this issue we look at the biological
systems that keep us moving and consider some
of the psychological, social and ethical aspects of
exercise and sport.

Topic 4: Populations

Available at:
http://bigpictureeducation.com/populations
What's the first thing that pops into your mind
when you read the word population? Most likely
it's the ever-increasing human population on
earth. You're a member of that population,
which is the term for all the members of a single
species living together in the same location. The
term population isn't just used to describe
humans; it includes other animals, plants and
microbes too. In this issue, we learn more about
how populations grow, change and move, and
why understanding them is so important.
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Science communication is essential in the modern world and all the big scientific
companies, researchers and institutions have their own social media accounts. Here are
some of our top tips to keep up to date with developing news or interesting stories:

Follow on Twitter:
Commander Chris Hadfield — former resident aboard the International Space Station
@cmdrhadfield

Tiktaalik roseae — a 375 million year old fossil fish with its own Twitter account!
@tiktaalikroseae

NASA’s Voyager 2 — a satellite launched nearly 40 years ago that is now travelling beyond
our Solar System
@NSFVoyager2

Neil dGrasse Tyson — Director of the Hayden Planetarium in New York
@neiltyson

Sci Curious — feed from writer and Bethany Brookshire tweeting about good, bad and weird
neuroscience
@scicurious

The SETI Institute — The Search for Extra Terrestrial Intelligence, be the first to know what
they find!
@setiinstitute

Carl Zimmer — Science writer Carl blogs about the life sciences
@carlzimmer

Phil Plait — tweets about astronomy and bad science
@badastronomer

Virginia Hughes — science journalist and blogger for National Geographic, keep up to date
with neuroscience, genetics and behaviour
@virginiahughes

Maryn McKenna — science journalist who writes about antibiotic resistance
@marynmck

Find on Facebook:
Nature - the profile page for nature.com for news, features, research and events from Nature
Publishing Group

Marin Conservation Institute — publishes the latest science to identify important marine
ecosystems around the world.

National Geographic - since 1888, National Geographic has travelled the Earth, sharing its
amazing stories in pictures and words.

Science News Magazine - Science covers important and emerging research in all fields of
science.

BBC Science News - The latest BBC Science and Environment News: breaking news, analysis
and debate on science and nature around the world.

© Copyright The PiXL Club Ltd, 2016
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These websites all offer an amazing collection of resources that you should use again
and again through out your course.

}“I‘ Learn.Genetics o

Probably the best website
on Biology....

Learn Genetics from Utah
University has so much that
is pitched at an appropriate
level for you and has lots of
interactive resources to
explore, everything from
why some people can taste
bitter berries to how we
clone mice or make glow in
the dark jelly fish.
http://learn.genetics.utah.e

du/

An animated primer of 75 experiments that made modern genetics.

DNA from the beginning is
full of interactive
animations that tell the
story of DNA from its
discovery through to
advanced year 13 concepts.
One to book mark!
http://www.dnaftb.org/

© Copyright The PiXL Club Ltd, 2016
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LIVING CONSERVATION

In the summer you will
most likely start to learn
about Biodiversity and
Evolution. Many Zoos have
great websites, especially
London Zoo. Read about
some of the case studies on
conservation, such as the
Giant Pangolin, the only
mammal with scales.
https://www.zsl.org/conser
vation

.. Drosophila

org

At GCSE you learnt how genetic
diseases are inherited. In this virtual
fly lab you get to breed fruit flies to
investigate how different features
are passed on.
http://sciencecourseware.org/vcise/

drosophila/

Ok, so not a website, but a video
you definitely want to watch. One
of the first topics you will learn
about is the amazing structure of
the cell. This BBC film shows the
fascinating workings of a cell... a
touch more detailed than the “fried
egg” model you might have seen.
http://www.dailymotion.com/video/
xzh0kb _the-hidden-life-of-the-
cell_shortfilms

If this link expires — google “BBC
hidden life of the cell”



http://sciencecourseware.org/vcise/drosophila/
http://learn.genetics.utah.edu/
http://www.dailymotion.com/video/xzh0kb_the-hidden-life-of-the-cell_shortfilms
https://www.zsl.org/conservation
http://www.dnaftb.org/

Day 4 of the holidays and boredom has set in?
There are loads of citizen science projects you can
take part in either from the comfort of your

Q\
'

Wikipedia does a comprehensive list of all the
current projects taking place. Google ‘citizen
science project’

A

15th July - 7th August

EXPLORE
NATURE >

.‘.. G

GET INVOLVED!

o
i

Log

§%4

o
SPOT IT - SHARE IT - SAVE IT ﬁf”{_&

Want to stand above the rest when it comes to UCAS? Now is
the time to act.

MOOCs are online courses run by nearly all Universities. They
are short FREE courses that you take part in. They are usually
quite specialist, but aimed at the public, not the genius!

There are lots of websites that help you find a course, such as
edX and Future learn.

You can take part in any course, but there are usually start and
finish dates. They mostly involve taking part in web chats,
watching videos and interactives.

MASSIVE OPEN ONLINE

COURSE
Classes may Registra 5 The They're similar

. o
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bedroom, out and about, or when on holiday. 0% Eumblebe_e
onservation
Trust

Age =

S~
eoceans

www.eoceans.org

The Big Moss Map

canvas

coursera

@ orEN
X pi

FL

/

FUTURELEARN
- S

Completing a MOOC will
look great on your Personal
statement and they are
dead easy to take part in!

MoOC
aka Massive one

Online Courses :
iz & ice

‘ of the
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A-level Biology will use your knowledge from

GCSE and build on this to help you

understand new and more demanding ideas.
While these are not compulsory,
complete the following tasks to make sure
your knowledge is up to date and you are ready to
start studying.

HARD WORK AND
DETERMINATION

iy WILL GET YOU
! WHERE YOU WANT

TO GO.




DNA and the Genetic Code

In living organisms nucleic acids (DNA and RNA) have important roles and functions related to their properties.
The sequence of bases in the DNA molecule determines the structure of proteins, including enzymes.

The double helix and its four bases store the information that is passed from generation to generation. The
sequence of the base pairs adenine, thymine, cytosine and guanine tell ribosomes in the cytoplasm how to
construct amino acids into polypeptides and produce every characteristic we see. DNA can mutate leading to
diseases including cancer and sometimes anomalies in the genetic code are passed from parents to babies in
disease such as cystic fibrosis, or can be developed in unborn foetuses such as Downs Syndrome.

Read the information on these websites & the textbook pages below (you could make more Cornell notes if you
wish):

http://www.bbc.co.uk/education/quides/z36mmp3/revision
http://www.s-cool.co.uk/a-level/biology/dna-and-genetic-code

And take a look at these videos:
http://ed.ted.com/lessons/the-twisting-tale-of-dna-judith-hauck
http://ed.ted.com/lessons/where-do-genes-come-from-carl-zimmer

Task:

Produce a wall display. You might make a poster or do this using PowerPoint or similar. Your display
should use images, keywords and simple explanations to:

Define gene, chromosome, DNA and base pair

Describe the structure and function of DNA and RNA

Explain how DNA is copied in the body

Outline some of the problems that occur with DNA replication and what the consequences of this might be.

® relate the structure of the DNA mokecule to the

[ ——
4 U NG prog
o / o R
) / \Y
A v A
By the end of this section, you should be able to. / \ F N\~ srands of the [
) ’ mole

® explain how DNA replicates semiconsenvatively including the . / T } ( g Q\ B gt

role of DNA helicase, polymerase and hgase \ - Y toodsa

1 rephcates

)j by the enzyme DNA
~ helicase |*

a
o
B
e

an replicate. or copy kself exactly

A%
~o—

+ p— € INA
g L — Sl Sczsemsd hydrogen bonds are

& v maiching base T
g it = TIE OSSN DNA polymerase

XN

./ template strand DNA
ligase catalyses ¢
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Evolution

Transfer of genetic information from one generation to the next can ensure continuity of species or lead to
variation within a species and possible formation of new species. Reproductive isolation can lead to accumulation
of different genetic information in populations potentially leading to formation of new species (speciation).
Sequencing projects have read the genomes of organisms ranging from microbes and plants to humans. This
allows the sequences of the proteins that derive from the genetic code to be predicted. Gene technologies allow
study and alteration of gene function in order to better understand organism function and to design new
industrial and medical processes.

Read the information on these websites & textbook pages (you could make more Cornell notes if you wish):
http://www.bbc.co.uk/education/quides/z237hyc/revision/4

http://www.s-cool.co.uk/a-level/biology/evolution

And take a look at these videos:
http://ed.ted.com/lessons/how-to-sequence-the-human-genome-mark-i-kiel
http://ed.ted.com/lessons/the-race-to-sequence-the-human-genome-tien-nguyen

Task:

Produce a one page revision guide for an AS Biology student that recaps the key words and
concepts in this topic. Your revision guide should:

Describe speciation

Explain what a genome is

Give examples of how this information has already been used to develop new treatments and technologies.

)
Identifying individual species

By the end of this section, you should be able to... The same

@ describe how DNA sequencing and bioinformatics can
be used to distinguish between <pecies and determine
evolutionary relationships

The importance of DNA

sequencing

The caviar con
wia

al peoteins such &
for ely used by scien
bet Why are g

Key

DNA sequencing b the process by which the base sequences of all o part of the genome of an organam
s worked out.

DNA profiling is the process by which the non-coding areas of DNA are anabysed to identify pattems.
Bioinformatics is the development of the software and computing tools naeded to oganise and analyse
raw biological data, inchuding the development of aigorithms, mathematical models and statistical tests
that help us to make sense of the enormous quantities of data being generated

158 159

© Copyright The PiXL Club Ltd, 2016


http://www.bbc.co.uk/education/guides/z237hyc/revision/4
http://www.s-cool.co.uk/a-level/biology/evolution
http://ed.ted.com/lessons/how-to-sequence-the-human-genome-mark-j-kiel
http://ed.ted.com/lessons/the-race-to-sequence-the-human-genome-tien-nguyen

NS

¥BIOLOGY

Ripley b Thomas

N\

Biodiversity

The variety of life, both past and present, is extensive, but the biochemical basis of life is similar for all living
things. Biodiversity refers to the variety and complexity of life and may be considered at different levels.
Biodiversity can be measured, for example within a habitat or at the genetic level. Classification is a means of
organising the variety of life based on relationships between organisms and is built around the concept of
species. Originally classification systems were based on observable features but more recent approaches draw on
a wider range of evidence to clarify relationships between organisms. Adaptations of organisms to their
environments can be behavioural, physiological and anatomical. Adaptation and selection are major factors in
evolution and make a significant contribution to the diversity of living organisms.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/ecological-concepts
http://www.s-cool.co.uk/a-level/biology/classification

And take a look at these videos:
http://ed.ted.com/lessons/why-is-biodiversity-so-important-kim-preshoff
http://ed.ted.com/lessons/can-wildlife-adapt-to-climate-change-erin-eastwood

Task:

Write a persuasive letter to an MP, organisation or pressure group promoting conservation to
maintain biodiversity. Your letter should:

Define what is meant by species and classification

Describe how species are classified

Explain one way scientists can collect data about a habitat, giving an example

Explain adaptation and how habitat change may pose a threat to niche species

The importance of biodiversity

By the end of this section, you should be able to...
@ describe what is meant by biodiversity

@ recognise that biodiversity can be assessed within a habitat at the species level using a formula
to calculate an index of diversity

Bio

y € g mcreasngly assessed and valued a
dea further in Section 3.3.3

Assessing biodiversity at the species level
Biodiversity can be measured in a number of s There are tw

Defining biodiversity main factors which need to be

dea

species richness 1
undance differ
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Exchange and Transport

Organisms need to exchange substances selectively with their environment and this takes place at exchange
surfaces. Factors such as size or metabolic rate affect the requirements of organisms and this gives rise to
adaptations such as specialised exchange surfaces and mass transport systems. Substances are exchanged by
passive or active transport across exchange surfaces. The structure of the plasma membrane enables control of
the passage of substances into and out of cells

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/gas-exchange
http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive-system

And take a look at these videos:
http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-perlstein
http://ed.ted.com/lessons/what-do-the-lungs-do-emma-bryce

Task:

Create an interactive poster. Your poster should either: compare exchange surfaces in mammals
and fish or compare exchange surfaces in the lungs and the intestines. You could use a Venn
diagram to do this. Your poster should:

Describe diffusion, osmosis and active transport

Explain why oxygen and glucose need to be absorbed and waste products removed

Compare and contrast your chosen focus.

Have interactive parts: questions/hidden answers etc.

T

By the end of this section, you should be able to...

® explain how surface area to volume ratio affects transport of
molecules in living organisms

® explain why organisms need specialised gas exchange
surfaces as they increase in size

Factors affecting the rate of diff

figA

»

e
surface area to volume ratio (sa : vol) i« In there i S J
i 1 v fig A V) S ~ =
Surface area 6 sides x 1

Volume

Surface area €
to volume ratio

difh ,“' @ - ) \ j Key def

- - Surface area to volume ratio (sa : vol) ts the relationship between the surtace area of an organism and its
volume

s Amochg  Suface area
dar
Volume
yar
x o Surface area ¢
o volume ratio
nigs

226 27

© Copyright The PiXL Club Ltd, 2016


http://www.s-cool.co.uk/a-level/biology/gas-exchange
http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive-system
http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-perlstein
http://ed.ted.com/lessons/what-do-the-lungs-do-emma-bryce

NS

¥BIOLOGY

Ripleyy 4t Thomas

Cells

The cell is a unifying concept in biology, you will come across it many times during your two years of A level
study. Prokaryotic and eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. In
complex multicellular organisms cells are organised into tissues, tissues into organs and organs into systems.
During the cell cycle genetic information is copied and passed to daughter cells. Daughter cells formed during
mitosis have identical copies of genes while cells formed during meiosis are not genetically identical

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/cells-and-organelles
http://www.bbc.co.uk/education/quides/zvjycdm/revision

And take a look at these videos:

https://www.youtube.com/watch?v=gcTuQpulyD8
https://www.youtube.com/watch?v=L0k-enzoeOM
https://www.youtube.com/watch?v=gCLmR9-YY70

Task:

Produce a 3D model of either a eukaryotic or prokaryotic cell. Whichever you choose, your model
should include:

Labelled structures with functions

Short explanations of key ideas or processes.

Not all endoplasmic renculum 1 covered in rit «fig A
Smooth endoplasmic reticulum (SER)

By the end of this section, you should be able to.. endoplasme re a cell give Jea of ype of » ntists argued over Ky furct
® deccribe the ultrastructure of eukaryotic cells and the functions of organelles including the
rough and smooth endoplasmic reticulum, 805 ribosomes, Golgl apparatus and lysosomes

s the endoplasmic reticulum (ER),  three-dimendonal (30

Uf

n Section 1.3.5 you met ribasomes. the organelles on which prot sk talise il I £
cytopiasm of the cell Rt NA rotein. and con 3 lasge
are BOS ribosomes
tle in a centrifuge. The ngA
4 14 ; e
ered 708 der the light microscope the Golgi apparatus looks bk
ribosomes in the mioc . y ther & N of “ototlasn AR Slechion Gics
formed by vesicle the eidoplase
" dently w eo Section 2.1.2 fig A
heory that métochondnia and Yhe Gole) apperatua bus s ok with but & oot
figo
wered with gra § rough endoplasmic reticulum
(RER) (s¢e fig A ¢ und the RER isolates and
o of exocytosis
proteins are needed P t and §
materiaks for plant and fung
) nown as 2 lysosome. Alternatively, erizymes may be transported  They frequently fuse with each other and v
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Biological Molecules

Biological molecules are often polymers and are based on a small number of chemical elements. In living
organisms carbohydrates, proteins, lipids, inorganic ions and water all have important roles and functions
related to their properties. DNA determines the structure of proteins, including enzymes. Enzymes catalyse the
reactions that determine structures and functions from cellular to whole-organism level. Enzymes are proteins
with @ mechanism of action and other properties determined by their tertiary structure. ATP provides the
immediate source of energy for biological processes.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/biological-molecules-and-enzymes
http://www.bbc.co.uk/education/quides/zb739i6/revision

And take a look at these videos:
https://www.youtube.com/watch?v=H8WJ2KENIKO
http://ed.ted.com/lessons/activation-energy-kickstarting-chemical-reactions-vance-kite

Task:

Krabbe disease occurs when a person doesn’t have a certain enzyme in their body. The disease
affects the nervous system. Write a letter to a GP or a sufferer to explain what an enzyme is.
Your letter should:

Describe the structure of an enzyme

Explain what enzymes do inside the body

By the end of this section, you should be able to...

® describe the structure of enzymes as globular proteins

® explain the concept of specificity

® recognise that enzymes catalyse a wide range of intracellular reactions as well 3 extracellular

ones.

e in your tears. are well-known examples

erscelular and extracellular ~ have zeveral

What is an enzyme?

1 From which organssms were the first enzymes isolated?

& What is the dfference between an intraceliular enzyme and an
extracelivlar enzyme?

) Investigate Sumner's work and discover which scientists were
particularly against his ideas and why

Key

SIS o R e A catalyst 15 a substance that speeds up a reaction without changing
in the cell or the body the substances produced or bemg changed tself.

nzymes are proteins that have a very specific shape a4 a result of
theie primary, secondary, tertiary and quatermary structues. They act
s biological catalysts and each eazyme will only catalyse 3 (pecific

Did you know?

2 metabolic chain or met
sometimes they act to siow the

figA
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The discovery of enzymes

In 1535 people noticed that sEarch I broken down 1o sugan more
effectively by malt (sprowting barley) than by sulfuric acid,
People 2l suspected there were Terments in yeast (a ungle-celled
fungus) that turned sugar to alcohol and in 1877 the name enzyme
(Baerally n yeast) was introduced. In 1897 Eduard Buchner
(1860-1917) extracted a jJuice’ from yeast cells that would
breakdown vanous sugars outside a lnving cel

In 1926 James B. Sumner (1887-1955) extracied the first pure,
crytalling enzyme from jack beans. It was urcase. the enzymie that
catalyyes the breakdown of urea. Sumner found the crytaly were
protein and concluded that enzymes must therefore be protains.
Unfortunately no-one befieved the young researcher at the time,
because many established scientists had been trying and fasing to
isolate enzymes for years. However, 20 years lter Sumner recelved &
Nobel Prize for his ground- breaking work

OICTION OF FOUP Of rEAIONS

Specificity i the characteristic of enzymes that means that. as &
result of the very specific shapes resulting from their tertiary and
quaternary structures, each enzyme will only catalyse a specific
feaction of group of reactions

An anabolic reaction 4 the reaction that bulds up (synthesises) new
molecules in a cell

A catabolic reaction i a reaction which breaks down substances
within a cell

Metabolism i the sum of the anabolic and catabolic processes in
acell

A metabolic chain (metabolic pathuary) i 3 wrnes of knked
reactions in the metaboliam of a cell

Intracellular enzymes are enzymes that catalyse reactions withi the
ol

Extracellular enzymes are enzymes that catalyse reactions outside
of the ¢ell in which they weve made.
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Ecosystems
Ecosystems range in size from the very large to the very small. Biomass transfers through ecosystems and the

efficiency of transfer through different trophic levels can be measured. Microorganisms play a key role in
recycling chemical elements. Ecosystems are dynamic systems, usually moving from colonisation to climax
communities in a process known as succession. The dynamic equilibrium of populations is affected by a range of
factors. Humans are part of the ecological balance and their activities affect it both directly and indirectly.
Effective management of the conflict between human needs and conservation help to maintain sustainability of
resources.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.bbc.co.uk/education/quides/z7vqtfr/revision
http://www.s-cool.co.uk/a-level/biology/ecological-concepts

And take a look at these videos:
https://www.youtube.com/watch?v=jZKIHe2LDP8
https://www.youtube.com/watch?v=E8dkWQVFA0A

Task:

Produce a newspaper or magazine article about one ecosystem (e.g. the arctic, the Sahara, the
rainforest, or something closer to home like your local woodland, nature reserve or shore line).
Your article should include:

Key words and definitions

Pictures or diagrams of your chosen ecosystem.

A description of the changes that have occurred in this ecosystem

An explanation of the threats and future changes that may further alter this ecosystem.

The efficiency of ecorystems

g 4 pyramid of biomass. T

By the end of this section, you should be able to.

explain what is meant by trophic lev
the a
)l reg

ges and disadvantages of pyramids of numbers, biomass (dry) and energy
uctus

05 Of ecosyst re and how biomass and energy are transferred

account for the transfer of energy at each trophic level

ceifie trophic level (see fig A

ee fig D

Producers ma In p " 4 ths o y w I ecosystest soegianiton I |

......... Chaster 1o o satg bt chbons | o [

' Primary consumers arc the oy v ] ! " y S00d chains, the Jacresses at ¢ g0

Secondary consumers ar

pyramid of numbers (cee fig C

P~ Tertiary consumers ar that feed on other carmivon ay are the

secondary es t terials neaded f ot

consumers paarmagan
Decomposers ase th hic lev e eeding re Y the

...........

figh
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Control Systems
Homeostasis is the maintenance of a constant internal environment. Negative feedback helps maintain an

optimal internal state in the context of a dynamic equilibrium. Positive feedback also occurs. Stimuli, both
internal and external, are detected leading to responses. The genome is regulated by a nhumber of factors.
Coordination may be chemical or electrical in nature

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/homeostasis
http://www.bbc.co.uk/education/topics/z8kxpv4

And take a look at these videos:
https://www.youtube.com/watch?v=x4PPZCLnVkA
https://www.youtube.com/watch?v=x4PPZCLnVkA

Task:

Produce a poster to display in your classroom in September summarising one of the following
topics: Temperature Control, Water and the Kidneys, Glucose, or The Liver.

Whichever topic you choose, your poster or display should include:

Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

By the end of this section, you should be able to...

Section 4.1.3) Th

figA

Sections skitaingd tnd Yarg
1 the dist: ce g A) " vvet, another form of diabete clatively rare condition known as diabetes
insipidus i e fount 1 affect i wduce larg

Section 9.1.1). The cAMP se

1 rate {see Section 9.3.1). A1 L

figs
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Energy for Biological Processes

In cellular respiration, glycolysis takes place in the cytoplasm and the remaining steps in the mitochondria. ATP
synthesis is associated with the electron transfer chain in the membranes of mitochondria and chloroplasts in
photosynthesis energy is transferred to ATP in the light- dependent stage and the ATP is utilised during synthesis
in the light-independent stage.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.bbc.co.uk/education/quides/zcxrd2p/revision
http://www.s-cool.co.uk/a-level/biology/respiration

And take a look at these videos:
https://www.youtube.com/watch?v=00ibG_cfGuQ
https://www.youtube.com/watch?v=2f7YwCtHcgk

Task:

Produce an A3 annotated information poster that illustrates the process of cellular respiration and
summarises the key points.

Your poster should include:

Both text and images

Be visually stimulating

Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

An outline of aerobic respiration

_ Respiration in cells

By the end of this section, you should be able to...

@ show that cellular respiration yields ATP which is used as a source of energy for metabolic
reactions, and the process also generates a rise in temperature

® explain that aerobic respiration involves different stages, including glycolysis, the link reaction,
the Krebs cycle and oxidative phosphorylation

® descnbe how you can nvestigate factors affecting the rate of respiration using a respirometer

make bor

d energy tc

ation, pn

What is cellular respiration?
Cellular respiration < the ¢

{see Book 1 Section 1.3.1)

substrate The s
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Scientific and Investigative Skills

As part of your A level you will complete a practical assessment. This will require you to carry out a series of
practical activities as well as planning how to do them, analysing the results and evaluating the methods. This will
require you to: use appropriate apparatus to record a range of quantitative measurements (to include mass, time,
volume, temperature, length and pH), use appropriate instrumentation to record quantitative measurements, such
as a colorimeter or photometer, use laboratory glassware apparatus for a variety of experimental techniques to
include serial dilutions, use of light microscope at high power and low power, including use of a graticule, produce
scientific drawing from observation with annotations, use qualitative reagents to identify biological molecules,
separate biological compounds using thin layer/paper chromatography or electrophoresis, safely and ethically use
organisms, use microbiological aseptic techniques, including the use of agar plates and broth, safely use
instruments for dissection of an animal organ, or plant organ, use sampling techniques in fieldwork.

Task:

Produce a glossary for the following key words:

accuracy, anomaly, calibration, causal link, chance, confounding variable, control experiment, control group,
control variable, correlation, dependent variable, errors, evidence, fair test, hypothesis, independent, null
hypothesis, precision, probability, protocol, random distribution, random error, raw data, reliability, systematic
error, true value, validity, zero error.
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MINI ASSESSMENT

BRIDGING BOOKLET

The following 40 minute test is designed to
test your recall, analysis and

evaluative skills and knowledge.

Remember to use your exam technique:
look at the command words and the
number of marks each question is worth.
A suggested mark scheme is provided for
you to check your answers.

DON' T
STO P
. UNTIL

A% ]
1 9BIOLOGY YOURE
i PROUD




A Level Biclogy Tra

1. a) What are the four base pairs found in DNA?

(2)
b) What does DNA code for?
(1)
¢) Which organelle in a cell carries out this function?
(1)
2. a) What theory did Charles Darwin propose?
(1)
b) Why did many people not believe Darwin at the time?
(1)
c) Describe how fossils are formed.
3)
d) The fossil record shows us that there have been some species that have formed and some that have
become extinct.
i) What is meant by the term ‘species’?
(2)
ii) Describe how a new species may arise:
....................................................................................................................................................................................... (3)
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Ecologists regularly study habitats to measure the species present and the effect of any changes.

One team of ecologists investigated the habitat shown in the picture below:

Mebile dunes Frand cunm
7 Yet NS N Haww
[ dune Grey weosbng
o dume Dune Dune
. shack

Fore
Embryo dunes

Srmdidiy  dunes e S T B SEER
e . gtz oM G ‘

Hack

ONYINI

COAS

WATER TABLE

Emieyo and fore dunes Fixed dumes

Image taken from http://www.macaulay.ac.uk/soilquality/Dune%20Succession.pdf

a) Define the following keywords:
i) Population

b) Give an example of one biotic factor and one abiotic factor that would be present in this habitat

BiO i€ ettt ettt e e a e a s ek ek a b eh £ e b b £ ek £ s £ ee £k e e £ e et et e s et et et et et et et et eae et et ene et eaeeae

AADTOTICT ettt ettt sttt be s s et b e e R ekt e R Se Aok et e R e ea bt e et e a seenenaen e et ene et nesentetens
(2)

c) Describe how the ecologists would go about measuring the species present between the coast and the

inland.
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4. Every living organism is made of cells.

Image taken from http://prestigebux.com/worksheet/label-an-animal-cell-worksheet

a) Label the following parts of the animal cell:

2 ettt et ettt sttt et et e ta et e R sea et e Reea et et et eaeeeateteReeeR et e R eRa e et ek eRe et teteRe een A et eEeen et et e Aesere et seteseeentes et sentenate
ettt e e e et ae st ea e et ee e te et e eaeeea e et te bt e ea e et aente et bee eaeee et et aeeeheeeaaee et aennaeeetae st aenteans
B ettt ettt et ta et bt ettt sea et eReses et e 4e ARt e 4 et eae e eeReR e R eeR et e R en et a4 Aee £ e et seseR eea b et eReaen et ebees st ebenes et et teteneanan
(3)
b) Describe how is the structure of the cell membrane related to its function?
(3)

5. A medical research team investigated how quickly the body deals with glucose after a meal. They studied

the blood glucose concentration of people who exercised versus those who did not.
Here are their results:

Milk chocolat: ption and blood gl effectunder
under conditions of exrecise and sedentarism
mmol/L
20

100
50

60 —4— o exrecise
—o— exercise

3:00 400

Hours after eating

Image taken from https://memoirsofanamnesic.wordpress.com/category/blood-glucose/

a) What organ in the body regulates blood glucose concentration?
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b) Explain how the stages that would bring about a return to normal blood glucose concentrations.

(4)
c) Name one variable the researchers will have controlled.
(1)
d) The researchers made the following conclusion:
“Blood glucose returns to normal values for all people after 4 hours”
To what extent do you agree with this conclusion.
(3)

6. Scientists need to be able to interpret data in graphs to decide if there are trends in the results.
For each graph bellow, describe the trend.

rate of transpiration

wind speed

Population vs. Time

Rate of photosynthesis

Light intensity 0

Images taken from: http://www.everythingmaths.co.za/science/lifesciences/grade-10/05-support-and-transport-systems-in-
plants/images/56aff2f9b6c5b041688f745ca928990c.png
http://www.bbc.co.uk/staticarchive/afa3f2b16b4d58d077943c96929c9a4020fea83a.gif
http://www.rpi.edu/dept/chem-eng/Biotech-Environ/Projects00/temph/enzyme.html
http://www.myearthwatchexperience.com/Essential%20Ecology.htm
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Suggested Mark Scheme:

“PiXL..

partners in excellence

Question Answer Marks
1 a Adenine-Thymine 1
Cytosine-Guanine 1
b Protein/enzymes 1
c Ribosomes 1
2 a Evolution (by natural selection) 1
b Not enough evidence 1
c (Plant/animal dies) and is quickly buried in sediment 1
Not all conditions for decay are present 1
Hard parts of the body are replaced by minerals 1
d i Organisms that can reproduce to produce viable offspring/offspring 1
that can also reproduce (fertile)
ii 3 from
Geographical isolation/named example 1
Mutation of genes 1
Natural Selection/selective advantage 1
Species can no longer interbreed (not produce fertile offspring) 1
3 a i A group of organisms, all of the same species, and all of whom live 1
together in a particular habitat.
ii The total of all populations living together in a particular habitat. 1
b Biotic — one from:
Predators, prey, plant, microbes 1
Abiotic — one from:
Availability of water, temperature, mineral concentration, reference 1
to climate/weather
C Measure out a transect 1
Using a tape measure 1
Use a quadrat 1
At regular (named) intervals 1
Identify species present 1
Using a key/guide 1
4 A 2 Nucleolus 1
5 Smooth Endoplasmic Reticulum 1
8 Golgi body 1
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Question

Answer

Marks

Any 3 from the following structure and function must be given.

Lipid bilayer - has a hydrophobic inside and hydrophilic outside,
allowing for selective permeability

Proteins - allow for specific substances to come or some molecules to
pass through,

Cholesterol - allows for fluidity of the membrane,

Glycoproteins - for cell identification they serve as markers

Pancreas

3 from

Pancreas detects change

Insulin secreted

By alpha cells

Respiration increased

Uptake of glucose increased

Liver increases storage of glucose as glycogen

e

Any one from:

Amount of chocolate, time taken to eat, other food/drink consumed,
age, gender, weight, fitness level/metabolic rate, health/pre existing
conditions, use of medicines/drugs

Any three from

Data suggests that blood glucose returns to normal

Doesn’t show how much exercise has been done

Doesn’t say age/gender/other named variable

May only be true for chocolate/only one type of food investigated

Y

Top left: transpiration increases when wind speed increases/there is a
positive correlation

Top right: rate increases with pH until the optimum is reached, after
the optimum, rate decreases

Bottom left: Increasing light initially increases the rate of
photosynthesis, but after a while remains constant

Bottom right: Population increases slowly at first and then increases at
a greater rate/increases exponentially
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FURTHER LINKS
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If you have a particular interest in one

of these biological areas, follow the
links to find out more. Thanks to
Shelley Parry for this document!

| HAVE NO
PARTICULAR
TALENT. | AM
X, MERELY
o INQUISITIVE.
Eiﬁ?ﬁi%;%w




Virology &
Global Health

Explained: The Next Global Pandemic (20 mins)
https://www.netflix,com/watch
FutureLearn course on Coronavirus:

The Life Scientific - viruses: https://www.bbc.co.uk/programmes/m0009b2t

Key Biological
Concepts

Short video - electron microscopy images https://www.youtube.com/watch?v=yutNM8AIkkk
Podcast - 7In Our Time - Microscopes’https://www.bbc.co.uk/programmes/b03jdy3p
Podcast - *In Our Time - Enzymes’https://www.bbc.co.uk/programmes/b08rp369

Cells and Conirol

TEDx - Animations of unseeable biology

TEDx - A look inside the brain in real time
ww. ted.com/talks/christopher harm [ooK_insii he brain in real time#t-179742
In Our Time - Free Radicals
https://www.bbc.co.uk/programmes/m0000xqd
Reading on microbes:
In Our Time - The Brain

https://www.bbc.co.uk/programmes/b00b54yx

Genetics

Article - Virus mutations - https://www.historyofvaccines.org/content/articles/viruses-and-evolution
Movie - Gattaca. IntoFilm have a worksheet of Science questions you can consider while watching the movie - let me know
if you'd like me to send it to you

In Our Time: Genetic Mutation https://www.bbc.co.uk/programmes/b008drvm

Natural Selection
& Genetic
Modification

Can Science Make Me Perfect?

luNe; WWW,DD Q. UK/IDId

Explained: Designer DNA (20 mins)

Unnatural Selection (short series)

AP WWW, NETNIX,COM/Wa
- 0, 0,

In Our Time: Neanderthals https://www.bbc.co.uk/programmes/b00sqlnv
The Life Scientific: evolution of cancer https://www.bbc.co.uk/programmes/m0003ks6

Hedalth & Disease

CrowdScience: How did humans discover medicine?
https://www.bbc.co.uk/sounds/play/w3csz1v9
CrowdScience: Is vaping bad for your health?
https://www.bbc.co.uk/sounds/play/w3cswvx3
In Our Time: Penicillin https://www.bbc,co.uk/programmes/b07dnnkm
In Our Time: The Origins of Infectious Disease https://www.bbc.co.uk/programmes/b011pldm

Plants

TEDX - How can we make crops survive without water?

Podcast: Plants, from roots to riches
https://www.bbc,co.uk/programmes/b048s3my/episodes/downloads
Plenty of articles to read:

https://www.sciencenews.org/topic/plants

Homeostasis &
Hormones

Interviews with researchers working on hormones:
https://endocrin .com/epi

Exchange &
Transport

Research Lance Armstrong. For a long time his success was attributed to the fact that his heart is a third larger than the
average male’s... But what else did he make use of?
In Our Time: Discovery of Oxygen https://www.bbc.co.uk/programmes/b0088ngl
In Our Time: The Heart https://www.bbc.co.uk/programmes/p003cibh
The Big Picture - respiration https://www.stem.org.uk/resources/elibrary/resource/460338/cellular-
e - . e

Ecosystems

Read about the work of the World Food Programme https://www.wfp.org/
Your teacher can send you the resources to the Encounter Edu programmes on Frozen Oceans, Coral Oceans and Plastic,
Plankton & Poo

Open University free courses:
Water cycle: https:

Carbon cycle:
NCLCPS:

The Life Scientific: carbon cycle

https://www.bbc,co.uk/programmes/m0003cy9
For those with Disney+ - check out all of the National Geographic films and share your recommendations! The same for

episodes of Blue Planet/Planet Earth etc
The Wonder of Animals (BBC) https://www.bbc.co.uk/iplayer/episode/b04dqgoth/the-wonder-of-animals-1-penguins
Articles on ecosystems:

https://www.sciencenews,org/topic/ecosystems



https://www.netflix.com/watch/81062202?trackId=13752289&tctx=0%2C3%2C0d03e68c-6321-41f2-9dfa-11f336ddc8ca-52560540%2C%2C
https://www.futurelearn.com/courses/covid19-novel-coronavirus
https://www.bbc.co.uk/programmes/m0009b2t
https://www.youtube.com/watch?v=yutNM8AIkkk
https://www.bbc.co.uk/programmes/b03jdy3p
https://www.bbc.co.uk/programmes/b08rp369
https://www.ted.com/talks/drew_berry_animations_of_unseeable_biology?language=en
https://www.ted.com/talks/christopher_decharms_a_look_inside_the_brain_in_real_time
https://www.bbc.co.uk/programmes/m0000xqd
https://www.sciencenews.org/topic/microbes
https://www.bbc.co.uk/programmes/b00b54yx
https://www.historyofvaccines.org/content/articles/viruses-and-evolution
https://www.bbc.co.uk/programmes/b008drvm
https://www.bbc.co.uk/iplayer/episode/b0b6q3qy/can-science-make-me-perfect-with-alice-roberts
https://www.netflix.com/search?q=science&jbv=80216752&jbp=2&jbr=1
https://www.netflix.com/watch/80208833?trackId=13752289&tctx=0%2C0%2C8bd41505-055d-4d08-a8c9-e71150318bb2-44683054%2C%2C
https://www.bbc.co.uk/programmes/b00sq1nv
https://www.bbc.co.uk/programmes/m0003ks6
https://www.bbc.co.uk/sounds/play/w3csz1v9
https://www.bbc.co.uk/sounds/play/w3cswvx3
https://www.bbc.co.uk/programmes/b07dnnkm
https://www.bbc.co.uk/programmes/b011pldm
https://www.ted.com/talks/jill_farrant_how_we_can_make_crops_survive_without_water
https://www.bbc.co.uk/programmes/b048s3my/episodes/downloads
https://www.sciencenews.org/topic/plants
https://endocrinepod.com/episodes/
https://www.open.edu/openlearn/science-maths-technology/biology/living-diabetes/content-section-3.1
https://www.bbc.co.uk/programmes/b0088nql
https://www.bbc.co.uk/programmes/p003c1bh
https://www.stem.org.uk/resources/elibrary/resource/460338/cellular-respiration
https://www.wfp.org/
https://encounteredu.com/teacher-resources/frozen-oceans-science-ages-14-16
https://encounteredu.com/teacher-resources/coral-oceans-science-ages-14-16
https://encounteredu.com/teacher-resources/plankton-plastics-and-poo-science-ages-14-16
https://www.open.edu/openlearn/science-maths-technology/science/environmental-science/water-use-and-the-water-cycle/content-section-0?active-tab=description-tab
https://www.open.edu/openlearn/science-maths-technology/across-the-sciences/ecosystems-the-carbon-cycle
https://www.bbc.co.uk/programmes/m0003cy9
https://www.bbc.co.uk/iplayer/episode/b04dq5tb/the-wonder-of-animals-1-penguins
https://www.sciencenews.org/topic/ecosystems

