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A level Biology Bridging task Summer 2021
[bookmark: _GoBack]NAME: ………………………………………..

A-level Biology is a big step up from GCSE. To help you succeed on this challenging A level course it is vital that you are organised and have an excellent understanding of the concepts you covered at GCSE and will study in greater depth over the first year of A-level Biology. You will need to complete all tasks outlined in time for enrolment in September.
	Year 12 Biology bridging task
	Ex
	Gd
	Sf

	Task 1:
Organisation
	A file, with dividers or clear sections for Year 1 modules and lined paper
	
	
	

	
	Stationary
	
	
	

	
	Calculator
	
	
	

	Task 2: Recapping GCSE knowledge using PHYSICS & MATHS TUTOR WEBSITE
	Complete this bridging task to cover the following key concepts:

	
	
	

	
	 Part 1: Maths for Biologists:
Ensure you read through the information, revise if needed and then complete activities 1-4.
	
	
	

	
	 Part 2: Practical work for the A level Biologist:
Read through each section and complete all activities related to practical work and data analysis 
	
	
	

	
	 Part 3: Some key concepts to cover as an introduction to some of the subject knowledge covered in A level Biology
 
	
	
	

	Task 3: Wider reading
	Read a biology based book and write a synopsis. Complete an A3 poster, read through some biology in the news
	
	
	


In order to support completion of this bridging task and transition to A level Biology the following books may be of use. Suitable websites include:
http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa/    (scroll down to the Biology section) 

https://www.physicsandmathstutor.com/biology-revision/gcse-aqa/

https://www.rsb.org.uk/students

Any questions? Email
m.clinton-lees@bishopullathorne.co.uk
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Part 1:Maths for Biologists

This section aims to introduce you to (or reinforce) some of the common maths used in Biology. 

Standard Prefixes
Prefixes are used to modify units.  Prefixes that are commonly used are listed below - you are most likely to be asked to convert between the ones highlighted:

Prefix 		Symbol 	Multiplier			Example 
mega 		M 		x106 (or x 1,000,000)		Mb (megabyte)

kilo 		K 		x103 (or x 1,000)		kJ (kiloJoule)

no prefix 	-		x10° (or x 1)			N (Newton)

deci 		d 		x10-1 (or x 0.1)			dm3 (cubic 											decimetre or litre) 

centi 		c 		x10-2 (or x 0.01)			cm (centimetre)

milli 		m 		x10-3 (or x 0.001)		mg (milligram)

micro 		µ 		x10 -6 (or x 0.000001)		µm (micrometre)

nano 		n 		x 10-9 (or x 0.000000001)	nm (nanometre)

pico 		p 		x10-12 ( or x 0.000000000001)	pg (picogram)
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SI Units

These units are used for most scientific purposes and have been defined by experiment, so the size of a metre in the UK is the same as a metre in China. 

	Base quantity
	 
	Base unit

	Name
	Typical symbol
	 
	Name
	Symbol

	Time
	t
	 
	second
	s

	Length
	l, x, r, etc.
	 
	metre
	m

	Mass
	M
	 
	kilogram
	kg

	electric current
	I, i
	 
	ampere
	A

	thermodynamic temperature
	T
	 
	kelvin
	K

	amount of substance
	N
	 
	mole
	mol

	luminous intensity
	Iv
	 
	candela
	cd



All other units can be derived from the SI base units. For example, area is measured in square metres (written as m2) and speed is a measure of metres per second (written as ms-1)  

Activity 1:
Which SI unit and prefix would you use for the following quantities?

1) The time between heartbeats?



2) The length of a leaf



3) The distance that a migratory bird travelled each year



4) The width of a cheek cell



5) The mass of a rabbit



6) The mass of iron in the body



7) The volume of the trunk of a large tree. 



Standard Form
Numbers with many zeros can be difficult to follow, so we express these in standard form – it acts as a kind of numerical abbreviation. 

Example:
The herpes virus has 156,000 bases in its DNA.
So how do we express the number 156,000 in standard form?

· Find the decimal point: 156,000.0
· Move the decimal point to give a number between 1 and 10: 1.56000
· Multiply the number by 10 raised to the power x
· x is the number of jumps that you made to the left
· Answer = 1.56 ×105
Sometimes the decimal point may move the other way. 

Example:
The blood protein IgE is connected with allergic reactions.  Its concentration in the blood is about 0.000012 grams per 100cm3:

· Find the decimal point and move it to give a number between 1 and 10.
· This time it goes to the right: 000001.2
· Multiply the number by 10 raised the power x
· x is the number of jumps you made 
· This time the index will be negative. 
· In standard form, the concentration is 1.2 ×10–5 grams per 100cm3.

Activity 2: Standard Form Questions
1) Write down the following measures in standard form:
(a) 750 g  

(b) 500 ml  

(c) 0.275 J  

(d) 0.0095 N  

(e) 10,000 KJ  

(f) 0.0033 mm
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A ratio is a way of comparing the magnitudes of two (or more) quantities.  You can only give a ratio when the units of each quantity are the same, so when working with a ratio involving different units, always change them to the same unit.  The ratio itself does not have any units.  For example, the ratio of 125 g to 2 kg must be changed to 2000 g, so that it can be given as 125:2000.

· Divide both sides by 5, giving 1:16, the simplest form of the ratio.

Ratios can be used to calculate other quantities,
You can take a ratio in its simplest form and express the amount of each part of the ratio as a fraction. Each will have the same common
denominator. 

Example: 
A field is sown with two different types of seed in the ratio 3:2. Seed x makes up 3/5 of the contents of the field, and seed y makes up 2/5 of the contents of the field. The common denominator (5) comes from adding the numbers in the ratio (3+2)

Ratios can also be expressed as percentages.  In the above example, seed x takes up 60% (3/5×100) of the field, and seed y 40%.

We can write a ratio as a fraction by scaling the ratio so that it is divided by the total number of parts.
Example:  To make mortar, we need 1 part cement, and 2 parts sand.  The total number of parts for one batch of mortar is .  Thus the ratio for creating mortar is 1:2 which can also now be expressed as 
From this form, it is easy to see how much of the total mixture is sand ( and how much is concrete ().

Activity 3: Ratio calculations
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1) 

Answer to Qu 1










Answer to Qu 2











[image: ]2) 







3) [image: ]




Percentage Change 
Method
% change = final value - original value x 100
					                  original value


Activity 4: Percentage Change Questions:

1) A piece of potato, weighing 3g increases in mass to 7g when placed in a sucrose solution. What is its percentage change?



2) Another piece of potato increases from 4g to 5g - what is its percentage increase?



3) Another piece of potato loses mass as it changes from 6 g to 5.5g, what is its percentage change?
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Scaling 
REMEMBER:
Actual Size = 	          Image size
		       Magnification

so 			Magnification = 		Image size 	
Actual size

(AND 	Image size = Actual size x Magnification)
The triangle below can be useful – cover up the required value 

					
[image: ]
E.g.
· To calculate I = M x A
· To calculate M = I/A
· To calculate A = I/M

To convert mm to μm x1000 μm to mm divide by 1000



Activity 5: Microscope Questions
1) An image with a magnification of x50 shows an ant’s head to be 40mm long. Calculate the actual length in μm.





2) A photograph shows the width of a human egg to be 700mm. Its actual size is 0.1 mm. What is the magnification?






3) A cell measures 20mm - what is the image's magnification if the cell is actually 500μm in length?




[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Mean Averages
In biology practical work, we often quote an ‘average value’.  The correct term for this type of average value is the mean. The arithmetic mean is given by the equation:		
x = 	Σx
n

Σx means the sum of all the x values.
The mean of 8, 5, 3, 8, 7, 5, 7 = 	8 + 5 + 3 + 8 + 7 + 5 + 7	= 7
						      7

Question
1) Four students weigh 70kg, 65kg, 80kg and 55kg - what is their mean body mass?




 
 
 
[image: ]Part 2 - Practical work for the A level Biologist 

Read through and match each word to its correct A level Biology definition. 
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Part 3: Some key concepts for A level Biology
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Task 3: wider reading in Biology:

1) Read a biology based science book and write a short (200 words) evaluation of the book. 

A few suggestions: 
 Adventures in Human Being’ by Gavin Francis 
 The Immortal Life of Henrietta Lacks by Rebecca Skloot 
 The Incredible Unlikeliness of Being: Evolution and the Making of Us by Alice Roberts 

2) In preparation for your first lesson in September, you need to complete an A3 poster on one of the following topics: 
 The importance of saprobionts 
 Outline evidence for The Endosymbiotic Theory 
 Our impact on ocean life 
 How modern farming methods can support biodiversity 
 What can a household do to help limit their impact on the environment 

3) Comment on an example of use of scientific data in the news. 
It needs to be: Visually attractive Interesting Clear concise information Include a list of the resources that you used to produce your report.
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Here is alist of ingredients.

Serves 4 people

Bacon 509
Minced beef 4509
Chopped tomatoes 400g
Button mushrooms 1009
Beef stock 125 ml

Marco is making a meal for 14 people using these ingredients
Work out the number of grams of minced beef he needs.
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Ali, Beth and Clare take a test.

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

Clare scored 7 more marks than Al

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

characteristics.

Their resuits are shown in the figure below.

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

Calculate the ratio of straight thumb to hitch-hiker thumb in this study.
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Important vocabulary for practical work

You will have come across most of the words used in practical work in your
‘GCSE studies. It is important that you use the right definition for each word.

Join the boxes to link the word to its definition.

Accurate A statement suggesting what may happen in the.
future.
Data “An experiment that gives the same resuits when a

different person carries it out, or a different set of
equipment or technique is used.

Precise A measurement that is close to the true value.

Prediction “An experiment that gives the same resuits when
the same experimenter uses the same method and
equipment.

Range Physical, chemical or biological quantities or
characteristics.

Repeatable A variable that is kept constant during an
experiment.

Reproducible A variable that is meastired as the outcome of an
experiment.

Resolution This 1s the smallest change in the quantity being

measured (input) of a measuring instrument that
gives a perceptible change n the reading.

Uncertainty “The interval within the true value can be expected
tollie.

Variable The spread of data, showing the maximum and
‘minimum values of the data.

Control Measurements where repeated measurements

variable show very litle spread.

Dependent Tnformation, in any form, that has been collected.

variable
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Analysing data

Biological investigations often result in large amounts of data being collected. It
s important to be able to analyse this data carefully in order to pick out trends.

A student investigated an area of moorland where succession was occurring. She
used quadrats to measure the area covered by different plant species, bare ground
and surface water every 10 metres along a transect. She also recorded the depth of
soil at each quadrat. Her results are shown in the table.

Area covered in each quadrat A to E in cm’.

A B c [ E
Bog moss 55 w0 10 - -
Bell heather - - - 15 10
Sundew 10 5 - - -
Ling - - - 15 20
Bilberry - - - 15 2
Heath grass - - 30 10 5
Soft rush - 30 20 5 5
Sheep's fescue - - 2 35 30
Bare ground 20 15 10 5 5
Surface water 15 10 5 - -
Sol depth / cm 32 .7 82 | 15 | us

- indicates zero cover.
Calculate:

1. the mode area of soft rush in the sample

2. the mean soil depth

3.__the median amount of bare ground in the sample.
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Lung cancer, chronic bronchitis and coronary heart disease (CHD) are associated
with smoking. Tables 1 and 2 give the total numbers of deaths from these
diseases in the UK in 1974,

Tale 1 Men
Agelyears Number of deaths
(in thousands)
ungcancer | chronic racnits | <“ropay et
35-64 115 42 317
65-74 126 85 333
75+ 58 81 291
Total (35-75+) 299 208 941
Table 2 Women
Agelyears Number of deaths
(in thousands)
ungcancer | chronic racnits | <“ropay et
35-64 32 13 84
65-74 26 19 182
75+ 18 35 423
Total (35-75+) 76 6.7 68.9
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1. OFf the men who died aged 35-64 from one of these three causes, what
percentage of them died of lung cancer?

2. What percentage of deaths from chronic bronchitis in women happened to
‘women aged 65-747

3. Deaths from lung cancer drop as people get older. Is there a bigger
percentage difference for men or women from 35-64 to 75+2

4. What fraction of coronary heart disease deaths of men over 34 are in the
75+ bracket? What about for women?
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‘The volume of air breathed in and out of the lungs during each breath is called the tidal
volume. The breathing rate and tidal volume were measured for a cyciist pedaling at
different speeds. The graph shows the results.

30 0
25 2
20 20
Tidal volume |
prey 15 15 Broathing
rato / breaths.
por minuto
10 0
os s
00 0

Cycling spoed /kam bt

1. What was the tidal volume when the cycling speed was 17 km h*?

2. What was the breathing rate when the cycling speed was 8 km 2

3. What was the change in breathing rate when the cyclist changed from
10 to 20 km ™2 Express this as a percentage.

4 Atwhat speed did the breathing rate start to increase?

5. The tidal volume increased linearly with cycling speed up to about 10 km h.
Calculate the increase in volume for each increase in speed of 1 km h™".

6. For this initial linear section, what is the equation of the tidal volume line?

Hint: use y=mx + ¢
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Cells
Alllife on Earth exists as cells. These have basic features in common.

Complete the table.

Structure Function

Cell-surface membrane

Chloroplast

Cell vacuole

Mitochondria

Nucleus

Cell wall

Chromosomes

Ribosomes
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Draw the structure of a plant cel and an animal cell.
On each cell, add labels showing each of the structures in the table, if they exst.
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Photosynthesis and respiration

Two of the most important reactions that take place in lving things are
‘photosynthesis and respiration. They both involve transfer of energy.

Complete the table.

Photosynthesis Aerobic respiration

Which organisms carry out
this process?

Where in the organisms
does the process take.
place?

Energy store at the Sun
beginning of the process

Energy store at the end of Incells
the process.

Reactants needed for the
process.

Products of the process

Overall word equation

Balanced symbol equation
for the overall process

Which of the answers for aerobic respiration would be different for anaerobic
respiration? Add these answers to the table in a different colour.
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Principles of moving across boundaries

In biology, many processes involve moving substances across boundaries.

why its relevant.

Match the examples to the principle(s) involved. For each, give a brief description of

Osmosis

Diffusion

Active transport

Changing surface area or length

Examples

Drinking a sports drink
after exercise

Gas exchange in the
lungs

Absorbing nutrients.
from food into the body

Moving ions into cells

The effect of alt on
slugs

Penguins huddiing
together to keep warm

Potato pieces get
heavier when put in
pure water

Potato pieces get
lighter when put in very
salty water

Cacti do ot have thin,
large leaves
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Genetic inheritance

Huntington’s disease is an example of a disease where the mutation causing the
disease is dominant.

h: normal (recessive)
H: mutation (dominant)

Paternal alleles.

Maternal
alleles h

Cystic fibrosis is an example of a disease where the mutation causing the disease is
recessive.
F: normal (recessive)

f: mutation (dominant)

Paternal alleles

Maternal
alleles

f

For each of the Punnett squares:
1. Complete the diagrams to show the alleles for each child.
2. State which parent and child
« healthy
 has the disease

«acarrier.
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Each of the following statements s false. Re-write each one so that it becomes true.

1. The first Punnett square shows that one in every four children from this couple:
will have Huntington's disease.

‘The second Punnett square shaws that there is a one in three chance that a
child born to this couple will have cystic fbross.

Al chldren of the second couple will either be carriers or suffer from cystic
fibrosis.

4. The percentage of children who are sufferers on the diagram is the same as
the percentage of children each couple will have who are sufferers.

5. Having ane child who is born with cystic fibrosis means that the next three
children il not have the disease.

6. A50:50 chance is the same as a 0.25 probabilty.
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