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Why do Transition work?

Preparation is crucial for studying A levels. A levels require you to be an independent learner.
Although you have fewer subjects, A levels require different study skills and the volume of work is
greater due to the increased demand of depth and detail. The exercises in this booklet will ensure
that you are ready for the exciting challenges of becoming an A level student in September. [t
may be necessary to complete some of the tasks on separate sheets of paper. You have the
choice of either typing or handwriting your responses. Each subject will be slightly different, but
they will all require you to use the skills you will need for A level: independent enquiry; evidence of

reading around the subject and enthusiasm and interest.

You must bring all the work with you to your first Year 12 Biology
lesson in September.

Firstly, go through all the sections on the “Getting Ready For KS5,
Biology” GCSE Pod. These pods review a lot of the GCSE Biology
that we will use as a foundation to build upon in Year 12 and 13.
Secure knowledge in these areas is very important.

Your A Level Biology course will cover the following units

Biological molecules

Cells

Organisms exchange substances with their environment

Genetic information, variation and relationships between organisms
Energy transfers in and between organisms

Organisms respond to changes in their internal and external environments

Genetics, populations, evolution and ecosystems
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The control of gene expression



Cell Structure and Microscopy

1. Label the microscope below:
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2. Find out the difference between light microscopes and electron microscopes.

3. You will be using lots of new scientific vocabulary on the biology course. Find out the

meanings of the following keywords:

a) Resolution:

b) Magnification:



¢) Nucleolus:

d) Golgi apparatus:

e) Lysosome:

f) Ribosome:

g) Rough endoplasmic reticulum:



5. The diagram below shows the general structure of a plant cell when viewed under an electron
microscope.

a) Calculate the
magnification
factor of the

o diagram:

¥ b) Calculate the
thickness of the
vacuole Céllulose cell wall:

- e

c) Calculate the
- length of the cell:

6. Describe three structures / organelles that are present in generalised plant cells but absent
from animal cells.

7. What is the difference between eukaryotic and prokaryotic cells? Give at least 3 differences.



Biological Molecules

You will now need to research answers to the following questions.

1. Draw an amino acid's general structure in the box. Label the different groups in the

monomer.

2. Show how a peptide bond forms between two amino acids in the box below.




3. Write a brief 2 mark description of what is meant by the following terms:

Primary structure

Secondary structure

Tertiary structure

Quaternary structure

4. Describe in two bullet points the positive test for proteins.



1.1 Units and prefixes

A key criterion for success in biological maths lies in the use of correct units and the
management of numbers. The units scientists use are from the Systéme Internationale — the S
units. In biology, the most commonly used S| base units are metre (m), kilogram (kg), second (s),
and mole (mol). Biologists also use Sl derived units, such as square metre (m?2), cubic metre
(m?3), degree Celsius (*C), and litre (l).

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

Multiplication factor Prefix Symbol
10° giga G
108 mega M
102 kilo k
102 centi c
103 milli m
10°% micro U
10— nano n
Practice questions

1 A burger contains 4 500 000 J of energy. Write this in:
a kilojoules b megajoules.

2 HIVis a virus with a diameter of between 9.0x10™%* m and 1.20x107" m.
Write this range in nanometres.

1.3 Converting units

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

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

To convert 488 B89 m into km:

A kilo is 10 so you need to divide by this number, or move the decimal point three places to the
left.

488 889 = 10° = 488.889 km

However, suppose you are converting from mm to km: you need to go from 102 to 10-2, or move
the decimal point six places to the left

333mm is 0.000 333 km

Alternatively, if you want to convert from 333 mm to nm, you would have to go from 10-® to 10-3,
or move the decimal point six places to the right.

333 mm is 333000 000 nm

Practice questions

5 Calculate the following conversions:
a 0.004 m into mm b 130000 msinto s
¢ 31.3mlinto pl d 104 ng into mg

6 Give the following values in a different unit so thel( make more sense to the reader.
Choose the final units yourself. (Hint: make the final number as close in magnitude to zero as
you can. For example, you would convert 1000 m into 1 km.)
a 0.000057 m b 8 600 000 pl c 68 000 ms d 0.009cm



2.2 Standard form

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

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

Look at this worked example. The number of cells in the human body is approximately
37 200 000 000 000. To write this in standard form, follow these steps:

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

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

U T U T T e T
63900000000

until the end of the number is reached.

In this example that requires 13 shifts, so the standard form should be written as
3.72x10%,

For very small numbers the same rules apply, except that the decimal point has to hop
backwards. For example, 0.000 000 45 would be written as 4 5x107".

Practice questions
3 Change the following values to standard form.

a 3060 kJ b 140000 kg c0.00018m d0.000004m
4 Give the following numbers in standard form.
a 100 b 10000 c 0.01 d 21 000 000

5 Give the following as decimals.
a 108 b 4.7x10% c 1.2x10"% d 7.96x10-*

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

You can use the algebra you have leamnt 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=I1+0 O=I+M I=Mx 0O




Practice questions

6 A fat cellis 0.1 mm in diameter. Calculate the size of the diameter seen through a
microscope with a magnification of xS0.

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 blood 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.
biomass transferred <
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.

11 In a food chain, efficiency = 100

5.1 Calculating percentages as proportions
To work out a percentage, you must identify or calculate the total number using the equation:

number you want as a percentage of total number *
total number

For example, in a population, the number of people who have brown hair was counted.
The results showed that in the total population of 4600 people, 1800 people had brown hair.
The percentage of people with brown hair is found by calculating:

number of people with brown hair
total number of people

percentage = 100%

x 100

- 100 100 =39.1%

Practice questions

1 The table below shows some data about energy absorbed by a tree in a year and how some
of it is transferred.

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

Calculate the percentage of energy absorbed by the tree that is transferred to
a primary consumers b secondary consumers.
2 Onein 17 people in the UK has diabetes.

Calculate the percentage of the UK population that have diabetes.
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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 = — |_ncrease x 100
original amount
% decrease = decrease x 100

original amount

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

Practice questions
3 Convert the following mass changes as percentage changes.
Sucrose conc. / - . Mass change / Percentage
mol dm-* Initialmass /g | Finalmass/g o ' in mass

09 1.79 1.06
07 1.86 1.30
05 1.95 1.70
03 1.63 1.76
0.1 1.82 2.55




»

Extended Writing

At A Level you will be required to write a synoptic essay worth 25 marks. You will be assessed on

1 1

your breadth of understanding, scientific knowledge and written communication. You will gain

1

extra credit for having read around the subject and included information not mentioned in the

1

examination specification.

1

Answer 1 of the following essay questions. Written work should be your own. Your essay should

1

be a minimum 2 sides A4.

a) The biological importance of water

b) The importance of enzymes
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Book Recommendations

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

NESSA CAREY

Dark Matter of the Ge

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

T TRTE O

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

B r?lslclb N

A Short History of
Nearly Everything

STEPHEN A GOULD

The Red Queen

Its all about sex. Or sexual
selection at least. This
book will really help your
understanding of evolution
and particularly the
fascinating role of sex in
evolution. Available at
amazon.co.uk

THE
RED QUEEN

Sex and the Evolution
of Human Nature

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




Movie Recommendations

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. Great watching for a rainy day.

Inherit The Wind (1960)
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?

P
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Lorenzo’s Oil (1992)
Based on a true story. A
young child suffers from
an autoimmune disease.
The parents research and
challenge doctors to
develop a new cure for his
disease.

Alan Rickman

SIGOUR

(GORILLAS
IN THE MIST

Andromeda Strain (1971)
Science fiction by the
great thriller writer
Michael Cricthon (he of
Jurassic Park fame).
Humans begin dying when
an alien microbe arrives
on Earth.

Mos Del

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.

ANDROMEDA ST

Something the Lord Made
(2004)

Professor Snape (the late
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.

R

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 hammon
d a new superweapon in the fight agai
nst 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_
why 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
ugs 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
growing_organs_engineering_tissue?langu
age=en

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

Or visit Ted talks biology and see what interests you |
https://www.ted.com/topics/biology TED:



https://www.ted.com/topics/biology
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