Flying start: A Level Biology

Planner
The following plan is meant as a guide to help you structure the activities in this flying start
pack between June and August.
However, if you would like to complete this at a different pace and/or spend less or more
time on each activity this is entirely your choice.
Week and activity
number
1
2

Page number

Time allocation
1 hour
1 hour – 2 hours

Complete?

3
4
5
6
7
8
9
10

1 hour
1 hour- 2hours
1 hour
1 hour – 2 hours
1 hour – 2 hours
1 hour- 2 hours
1 hour- 2 hours
1 hour- 2 hours

Activity 1
I.

What can studying A level biology lead on to?

A level Biology is a highly respected academic A level and it makes an excellent choice, offering
you access to a wide range of university courses and careers. You will need biology for most
degrees in medicine, biology, biomedical sciences, dentistry, dietetics, physiotherapy, orthoptics
and veterinary medicine. Biology is usually required or recommended for courses in biochemistry,
environmental science, nursing, occupational therapy, optometry, pharmacy, sports science,
physiology and speech therapy.
Explore the many options made available to you by studying A level biology at:
https://targetcareers.co.uk/uni/degree-subject-guides/313909-should-i-do-a-biology-degree
Identify courses or careers (inside or outside of science) that you have become aware of and that
you would like to find out more information about. You can use this table to summarise your
research if you wish.
Course/Career

Additional information

What is A level Biology all about?
The study of life itself! A level Biology explores the theories and principles involved in living
systems. Topics include: transport, genes and health, development, plants and the environment,

the natural environment and species survival, energy, exercise and co-ordination, as well as
practical biology and research skills. By the end of the course will know about the principles of
genetics, molecules, taxonomy, natural selection, evolutionary theory, global warming, bacteria
and viruses, and more. Follow this link to the specification that we will follow in order to see
exactly what is covered within each topic:
https://www.ocr.org.uk/Images/171736-specification-accredited-a-level-gce-biology-a-h420.pdf
You don’t have to read the entire specification but try and pick out five topics/areas that you can
classify into this table.
Familiar from GCSE

Especially interested in

Totally unfamiliar

If you enjoy reading and would like to further your appreciation and understanding of Biology, try
checking out the following suggestions for further reading:
•
•
•
•
•
•

The Greatest Show on Earth: The Evidence for Evolution by Richard Dawkins;
Genome: the Autobiography of a Species in 23 Chapters by Matt Ridley;
The Immortal Life of Henrietta Lacks by Rebecca Skloot;
The Lives of a Cell: Notes of a Biology Watcher by Lewis Thomas;
The Botany of Desire: A Plant's-Eye View of the World by Michael Pollan;
Power, Sex, Suicide: Mitochondria and the Meaning of Life by Nick Lane.

Activity 2
You will already have seen that your GCSE science / biology course has introduced you to many of
the concepts that you will develop further at A level. As well as taking your knowledge and
understanding of biology concepts to the next level, A level biology will also help to further
develop the scientific and analytical skills that you have been practicing in order to help you
become more critical and creative in your thinking.
Let’s now have a look at some of the terminology you used at GCSE that you will need and go on
to develop further at A level. Complete this table by defining each word from memory. If you

then need to, refer to your GCSE resources or the websites suggested below to check and revise
your definitions.
https://www.gcse.com/science/AQA_glossary.htm
https://www.wjec.co.uk/media/hhkb1jpb/glossary-of-terms-for-practical-work-e.pdf

Key term

Hypothesis

Independent
variable
Dependent
variable
Control
variable
Accuracy

Precision

Validity

Range

Reliability

Anomaly

Line of best
fit
Conclusion

Evaluation

Limitations

Definition from memory

Revised definition

From GCSE you will remember that osmosis is the movement of water through a selectively
permeable membrane from a high concentration of water to a lower concentration of water.
Osmosis is essential to living organisms and is a key principle that you will learn more about during
your study of biology.
The following outlines an investigation into the rate of osmosis in potato tissue:
A student predicted that osmosis in potato cells would occur more quickly at higher temperatures.
In order to investigate this, she used the same borer to obtain 5 cylinders of potato, all 4cm long,
from the same potato. She used an electronic balance to find the mass of each potato cylinder
and recorded these in a table. The student measured 25cm 3 of water (each a different
temperature) into each of 5 boiling tubes. She then placed a cylinder of potato into each boiling
tube and started a stop watch. After 10 minutes, she removed the potato cylinders and
reweighed them. All were found to have gained mass.
From the above investigation, identify the following:
Independent variable
Dependent variable
Control variables (x 3)

Now answer the following questions:
1. Why did the potato cylinders all gain mass?

2. How might the student have obtained five different temperatures of water?

3. It is not possible to determine the range of temperatures used from the information provided.
Suggest why the range of values used determines whether any conclusions drawn from this data
would be valid or not.

4. Other than not knowing the water temperatures used, can you identify or suggest any other
limitations of this investigation?

Activity 3 Maths in science
Math skills are essential in Biology, you will not be asked to use skills higher than GCSE level,
but you are expected to be proficient in the use of maths for analysis and comparative analysis
and evaluation. These are commonly used units in Biology, see if you can convert the units
Answers to all of these questions should use standard form e.g. use 5.6 x 10 3 rather than 5600, use
4.2 x 10-2 rather than 0.042.
1. How many?
mm in a m

µm in a mm

µm in a m

nm in a µm

nm in a mm

nm in a m

mm in a µm

m in a µm

µm in a nm

mm in a nm

µl in a litre

ml in a litre

µl in a ml

ms in a s

µs in a ms

2. Convert each of the following into metres.
(a)

70 nm

(b)

5 µm

(c)

1 mm

(d)

0.2 mm

3. Convert each of the following into µm.
(a)

4m

(b)

200 nm

(c)

17 mm

(d)

0.3 nm

4. Areas. How many?
(a)

μm2 in a m2

(b)

μm2 in a mm2

5. Volumes. How many?
(a)

mm3 in a cm3

(b)

μm3 in a mm3

6. Convert each of these into more sensible units using standard form to express your
answers if appropriate.
(a)

0.0003 μm

(b)

0.004 km

(c)

4500000 nm

(d)

0.0007 s

You can check your answers here: https://ocr.org.uk/subjects/science/maths-forbiology/arithmetic-and-numerical-computation/

Activity 4.
Introduction to cells and tissue All living organisms consist of cells. These are the fundamental
units of life. In this module you will learn about eukaryotic and prokaryotic cells and the structure
and function of their contents. Much of our knowledge of cells comes from the use of
microscopes; in the first module of this course we will explore the use of light and electron
microscopy.
A eukaryotic cell is a cell that contains membrane bound organelle. Follow the links and see the
locations of organelle in a eukaryotic cell
https://bluegrass.kctcs.edu/educationtraining/programs/biology/bio_137_virtual_lab/lab_2/part_2_-_cell_structure.aspx

Cells have organelles we can see with an electron microscope. Identify each of the organelles
listed below and colour each one with its designated colour.

Cell Surface (plasma) Membrane (light brown)
Cytoplasm (light yellow)
Nucleus (pink)
Nuclear Membrane (dark brown)
Ribosome (red)
Lysosome (purple)
Microtubules (dark green)
Nucleolus (black)
Golgi Apparatus (pink)
Flagella (red/blue striped
Rough Endoplasmic Reticulum (dark blue)
Smooth Endoplasmic Reticulum (light blue)
Mitochondria (orange)

Briefly describe the function of the cell organelles. (ie what is their job)
1. Cell membrane _____________________________________________________
2. Endoplasmic Reticulum _______________________________________________
3. Ribosome _________________________________________________________
4. Golgi Apparatus ____________________________________________________
5. Lysosome _________________________________________________________
6. Microtubule _______________________________________________________
7. Mitochondria ______________________________________________________
8. Nucleus __________________________________________________________

Plant cells are also eukaryotic , follow/copy and paste the link
https://www.cellsalive.com/cells/cell_model_js.htm identify and colour each part of the plant cell
with its designated colour.
Cell Surface (Plasma) Membrane (orange), Nucleus (yellow), Mitochondria (red), Vacuole (light
blue), Chromosomes (grey), Cell Wall (dark green), Nucleolus (brown), Chloroplasts (light green),
Smooth Endoplasmic Reticulum (pink), Rough Endoplasmic Reticulum (pink), Ribosome (purple),
Golgi Apparatus (dark blue), Cytoplasm (white)

Annotate the diagram to briefly describe the function of any cell organelles in a plant cell that is
not found in the animal cell
1. Name two things found in a plant cell that are not found in an animal cell.
2. How does the shape of a plant cell differ from that of an animal cell?
3. What is the function of the chloroplasts?
4. What is the function of the vacuole?

Activity 5 – Now look at the role of each organelle, click on the link and then each section in the
animal cell then change to the plant cell model. Use your research to complete the table
https://learn.genetics.utah.edu/content/cells/insideacell20/

Organelle

Structure

Function

Plant,
animal or
both

Produces ATP (Energy) by
aerobic respiration.

Both

Nucleus
Nucleolus

Spherical and dense inside
nucleus

Mitochondria
Chloroplast

Has internal membranes
called thylakoids joined by
lamella and stacked up to
form grana. The stroma fills
the background around the
thylakoids

Rough Endoplasmic
Reticulum
Ribosomes
Smooth Endoplasmic
Reticulum

Protein synthesis
Series of flattened
membrane bound discs
called cisternae

Golgi Apparatus
Lysosomes
Centrioles

Small tubes of protein fibres. Form the spindle in
Always in a pair
mitosis to separate
chromatids

Animal

Plasma Membrane
Cell Wall

Maintains the shape of
the cell

Microtubules
Cilia
Undulipodia

Short, hair like extensions
made of microtubules
Longer than cilia, but same
structure

Plant

Structure:
Tiny, each has two subunits: Oblong or spherical, inner membrane folded into
cristae, middle is matrix:
As smooth ER, but with ribosomes attached:
Spherical sacs
containing enzymes: Network of cellulose: Phospholipid bilayer: Largest organelle, dark
patches are chromatin:
Stack of membrane bound discs:
Function:
Makes and transports lipids: Absorb light and carry out photosynthesis: Cilia
waft to move substances over the surface of cells: Moves whole cells: Contains the genetic
material: Transports proteins:
Makes RNA and ribosomes: Modifies and packages
proteins:
Enzymes digest materials such as invading pathogens:
Regulates entry and
exit from the cell.

The gravity challenge – https://quizlet.com/gb/304234408/2145-eukaryotic-cells-membranebound-non-membrane-bound-organelle-flash-cards/

A pancreatic cell produces and secretes a wide variety of digestive
enzymes and the hormones insulin and glucagon, all of which are
made of proteins. Which organelles will be found in high numbers
in pancreatic cells? (There are more than one!) Give reasons for
your answers.

Activity 6- Microscopes are used to magnify images that are too
small for the naked eye to see clearly, the magnification and
resolution differs on different types of microscopes. In TRC Biology
laboratories we use light microscopes practical work. See if you can
identify all the parts on a light microscope
https://www.sciencelearn.org.nz/labelling_interactives/6-label-themicroscope

Magnification is the number of times
larger an image is compared with the
actual size of the object.
Whilst you should measure in
millimetres (mm), cells are so small that
their actual size is in micrometres (µm).
•

How many µm are there in one
mm?

•

How would you convert mm to
µm?

•

What is the unit for nanometre?

The magnification triangle can be used to work out the magnification or the
actual size of an image

I
A

M

Complete the following exam questions. Look carefully at the mark allocation at the end of each
question.
1. Table 1.1 gives the functions of certain organelles in a eukaryotic cell.
Complete the table by stating the function associated with each organelle .
The first row has been done for you
Organelle
Nucleus

Function
Contains the genetic information

Smooth endoplasmic reticulum

lysosome

ribosome

2. The figure below is a diagram of an animal cell as seen using a transmission electron
microscope.

A

B

C

D

E

F
20 µ m

(i)

Name the structures of the cell labelled A, B, C and D.
A ....................................................................
B ....................................................................
C ....................................................................
D ....................................................................
[4]

ii)

Structures C and E are examples of the same organelle.
Suggest why E looks so different to C.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]

(iii)

Calculate the actual length of structure C.
Show your working and give your answer in micrometres (µm).

Answer = .................................................. µm
[2]
[Total 8 marks]

3.

The diagram below is a drawing of an organelle from a ciliated cell as seen with an
electron microscope.
A

B

× 20 000

(i)

Name the organelle shown in the diagram.
.........................................................................................................................
[1]

(ii) State the function of this organelle.
.........................................................................................................................
.........................................................................................................................
[2]

(iii)

State why ciliated cells contain relatively large numbers of these organelles.
.........................................................................................................................
.........................................................................................................................
[1]

(iv)

Calculate the actual length of the organelle as shown by the line AB in the
diagram. Express your answer to the nearest micrometer (m).
Show your working.

Answer = ........................................... m
[2]
[Total 6 marks]

Activity 7
We also start a topic on Biological molecules, carbohydrates are a type of biological molecule.
Introduction.
All living organisms need a supply of carbohydrates to supply them with energy or for structure.
In the foundation module you will learn the structure of various carbohydrates and how those
structures enable them to fulfil a vital role.
Research - https://www.youtube.com/watch?v=E4itgKrEzak
https://www.youtube.com/watch?v=SZdz1yiAO5U
https://s-cool.co.uk/a-level/biology/biological-molecules-and-enzymes/revise-it/carbohydrates

The word carbohydrate literally means hydrated carbon. Name the
3 chemical elements found in carbohydrates and in what ratio?

The following molecules are alpha and beta glucose. What is the
difference between them?

All carbohydrates can be
divided into
monosaccharides,
disaccharides and
polysaccharides. Describe
the difference between
the three types and give
one example of each.

What do the numbers 1 to 6 refer to?
Carbohydrates are joined together by condensation reactions.
Follow the instructions to show how two alpha (α) glucose molecules can be joined together to
produce maltose.
1. Draw 2 alpha glucose molecules side by side. (Just like in the above diagram of alpha and
beta glucose).
2. Draw a single ring around the hydroxyl group (OH) on carbon 4 of the glucose on the
right and the hydrogen that is part of the hydroxyl group on carbon 1 of the glucose on
the left.
3. Add an arrow to the ring to show that the OH and H are removed.
4. What molecule does the OH and the H form?
5. Draw a line attaching the oxygen left behind on the hydroxyl group still attached to
carbon 1 on the left glucose molecule to carbon 4 on the alpha glucose molecule on the
right.
6. Label this line “1-4 Glycosidic bond.”

Suggest how the maltose could be split into two alpha glucose molecules?
Activity 8 Follow the link https://lovebiology.co.uk/slide-viewer.php?slide_id=12

Disaccharides
α glucose and α glucose
Complete the following:

maltose

Research the role of:
α glucose

α glucose and fructose
β glucose
β galactose and α glucose
ribose
β glucose and
cellobiose
deoxyribose
Complete the following exam questions.

1. (a) Maltose is a disaccharide formed in a reaction between two alpha (α) glucose
molecules. Complete the word equation below that represents this reaction

α glucose +

α glucose → maltose + …………………………………………..
(1)

( b) Draw the structure of a molecule of alpha glucose

(3)

(c) Describe the formation of a 1-4 glycosidic bond
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………..……… (2)

2. (a) The table below refers to the composition of the disaccharides sucrose, maltose, and
lactose. Place a tick (

) in the appropriate box or boxes to indicate clearly the

monosaccharide or monosaccharides that make up each disaccharide

Disaccharide

Monosaccharides
Galactose

Glucose

Fructose

Sucrose
Maltose
Lactose
(3)
(b) Name the bond that joins two monosaccharides in a disaccharide.
……………………………………………………………………………………………………………………………………………. (1)

Activity 9
We encourage all of our learners to self-assess their skills using RAG ratings, Red means you need
to target your knowledge and understanding in this area, amber means you may need extra
clarification on a key point or help with how to tackle the exam questions, green means you have
a secure knowledge and understanding and can apply this to different scenarios in exam
questions. Biology is hard and there are some difficult concepts in there, all the Biology teachers
offer extra study support at lunchtimes and in dedicated support slots in your timetable. We use
these to help build confidence and a secure knowledge and understanding of the key concepts to
maximise your potential

Feed-forward targets:
Use the checklist below to identify areas of success and those that require improvement to devise
personal specific targets.
Activity assessment
1
Explored potential career paths
1b
Identified areas of the A level specification you are interested in
1c
Identified areas of the A level specification you are unfamiliar with
2
2b

Recall key definitions for how science works
Analysed and evaluated the methodology used in an osmosis practical

3
3b

Maths skills, converted units and used appropriate standard form
Checked your working and corrected mistakes

4
4b
4c
4d

Researched the location and functions of organelles in eukaryotic cells
Applied your knowledge to a model of an animal cell
Applied your knowledge to a model of a plant cell
Compared the similarities and differences in the eukaryotic cells

5
5b
5c

Identified the structure and function of organelles in eukaryotic cells
Completed the gravity challenge on quizlet
Applied your knowledge to a different cell model

6
6b
6c

Identified the different parts of a light microscope
Recalled the appropriate units for microscopic images
Applied knowledge in exam questions

7
7b

Researched the structure of carbohydrates
Explained the structural difference in monosaccharides, disaccharides
and polysaccharides
Demonstrated the production of a glycosidic bond in a condensation
reaction
Explained the term 1-4 glycosidic bond
Contemplated the process of hydrolysis and explanation of the term

7c
7d
7e
8

Applied knowledge and understanding the structure and function of
carbohydrate biological molecules in exam questions

9
9b
9c
9d

Completed this self- assessment of your progress
Identify areas you have a good base knowledge
Identified areas you want to explore in more depth
Set yourself 2 personal targets to bring to your first biology lesson

10

Used DIRT – directed intervention and reflection time, using the RAG
rating you have just done, produce a model answer for any red or
amber areas

R

A

G

Personal Targets:

Recommended books – available at most good book stores

Answers to exam questions
Cells and microscopes

2.

2

3.

(i)

mitochondrion; A mitochondria

(ii)

aerobic respiration;
ATP production; A provides ATP
energy release; A provides energy R produce / create / make / etc
AVP; e.g. Krebs cycle / regenerate NAD
oxidative phosphorylation
protein synthesis
lipid synthesis
oxidation of fats
ornithine / urea, cycle
max

(iii)
(iv)

(energy / ATP needed) for, movement / wafting (of cilia);
R flagellum / molecules

1

2

1

award two marks if correct answer (5) is given
award one mark for calculation
5;;
if answer incorrect, allow 1 mark for
100 +/– 2 (mm) or 10 +/– 0.2 (cm) ÷ 20000

2

Carbohydrate biological molecules
1. (a) Water (1)
(b)

Hexose ring structure (with or without carbons labelled) (1)
Hydrogen above the plane of the ring at carbon 1 (1)
Location of carbon 6 (1)

(c) A 1-4 glycosidic bond is produced by the
removal of a water (H20) molecule from the
Hydroxides attached to carbon 1 and
carbon 4 of different alpha glucose
monomers
Accept a diagram if structurally accurate

2. (a)

Disaccharide

Monosaccharides
Galactose

Glucose

Fructose

Sucrose

Maltose

Lactose

1 mark per row (3)

2. (b) 1-4 glycosidic bond (numbers and spelling required) (1)

