Biology
Bridging 
Homework
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Essential preparation for A level
Essential bridging work
The following are tasks to prepare you for A-level Biology.  There are some essential review tasks and questions and some optional tasks to start extending your knowledge, skills and understanding. This booklet also has an optional reading list at the end.
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Biological molecules
At GCSE you have learned about some biological molecules.  
Please complete the table below.

	Name
	Components
	Examples of  
Molecules and 
where they are 
found
	Uses in the body

	Proteins
	
	
	

	Fats
	
	
	

	Carbohydrates
	
	
	

	DNA
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Maths for Biologists
The following are maths skills that you should be confident with for Biology.  To support you with this there are some examples to complete for some of skills listed.  The following booklet is a useful resources for these tasks: https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
Maths skills
· Converting units e.g. mm to cm, or mm3 to cm3
· Use of standard form e.g. 5.0 x 10-3
· Calculating percentage, or percentage change
· Use of fractions and ratios
· State an answer to a number of significant figures
· State an answer to a number of decimal places
· Calculating mean
· Drawing a charts
· Know the meaning of all these Maths symbols: = < << >> > ∝ ~ - 
· Re-arranging equations - Understand the formula for a linear relationship y=mx+c 
· Calculating rate from the straight line of a graph 
· Using the slope of a tangent to a curve to measure rate of change
· Calculating circumference, surface area and volume of a circle/sphere
· Calculating circumference, surface area and volume of a rectangular prism









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)

[bookmark: OLE_LINK41][bookmark: OLE_LINK42]For example:
1m= 1000mm			1mm = 1000μm			1 μm = 1000nm
Starter task[image: ]

Read about unit conversions the complete the headings and conversions in the table below:
[image: ]
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?
1. Find the decimal point: 156,000.0
2. Move the decimal point to give a number between 1 and 10: 1.56000
3. Multiply the number by 10 raised to the power x
4. 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:
1. Find the decimal point and move it to give a number between 1 and 10.
2. This time it goes to the right: 000001.2
3. Multiply the number by 10 raised the power x
4. x is the number of jumps you made 
5. This time the index will be negative. 

In standard form, the concentration is 1.2 ×10–5 grams per 100cm3.

Standard Form Questions
1) Write down the following measures in standard form:
1. 
a) 2560 
b) 30000 
c) 450 
d) 5678
e) 45310
f) 6789010
g) 2678991 
h) 0.000569
i) 0.00018 
j) 0.000000486
k) 0.21
l) 0.365
m) 0.0047
n) 0.1

o) 750 g  
p) 500 ml  
q) 0.275 J  
r) 0.0095 N  
s) 10,000 KJ  
t) 0.0033 mm
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Ratios, Fractions and Percentages
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 125, 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%.
Percentage Change 
Method
% change = final value - original value x 100
					                  original value
Percentage Change Questions:
2) A piece of potato, weighing 3g increases in mass to 7g when placed in a sucrose solution. What is its percentage change?




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



4) Another piece of potato loses mass as it changes from 6 g to 5.5g, what is its percentage change?
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Magnification
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 

				       I

					A	M		
E.g.
· To calculate I = M x A
· To calculate M = I/A
· To calculate A = I/M

All measurements must be in the same units i.e. 22mm and 0.002mm
To convert mm to μm x1000 
To convert μm to mm divide by 1000

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


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





7) A cell measures 20mm - what is the image's magnification if the cell is actually 500μm in length?
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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
8) Four students weigh 70kg, 65kg, 80kg and 55kg - what is their mean body mass?

Surface area to volume ratio
Look up how to calculate the surface area and volume of a sphere then compere question 9 below:
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Biological drawing
Have a go at drawing a labelling the following image of the transverse section of a leaf below.  Review your work on leaf structure from GCSE as this will help you.  Please include labels.
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Exam style questions
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Bridging questions (some A level content!)[image: ]
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Additional materials, optional bridging tasks and information
Optional- Revision topics
The entry requirements of the course are grade 6 in Science Trilogy or Separate science biology GCSE.  There are topics covered by the separate sciences course which are useful but not essential for study at A level.  However, if you have some time then familiarising yourself with the material would be useful.  The sections in bold should be prioritised.
	Topic
	Lesson
	Oak lesson links

	Unit 1
	Culturing microorganisms
	https://classroom.thenational.academy/lessons/aseptic-techniques-c9jkjd

	
	Effectiveness of disinfectants
	https://classroom.thenational.academy/lessons/effectiveness-of-disinfectants-c4r34c


	Unit 3 infection and organisation
	Monoclonal antibodies
	https://classroom.thenational.academy/lessons/monoclonal-antibodies-6djp2t

	
	Plant diseases
	https://classroom.thenational.academy/lessons/plant-diseases-and-deficiencies-part-1-61jpcd

https://classroom.thenational.academy/lessons/plant-diseases-and-deficiencies-part-2-cnjp6r


	
	Review
	https://classroom.thenational.academy/lessons/review-bio-only-6ngpae

	Unit 5 Homeostasis and response
	The brain
	https://classroom.thenational.academy/lessons/the-brain-64rk4c


	
	The eye
	https://classroom.thenational.academy/lessons/the-eye-61h64e

https://classroom.thenational.academy/lessons/correcting-vision-68w3at

	
	Control of body temperature
	https://classroom.thenational.academy/lessons/regulating-body-temperature-68v38e

	
	Maintaining water and nitrogen balance in the body, kidney failure and review
	https://classroom.thenational.academy/lessons/the-kidney-6ww3ct

https://classroom.thenational.academy/lessons/kidney-failure-69gpct

https://classroom.thenational.academy/lessons/water-balance-6cu3ec

https://classroom.thenational.academy/lessons/osmoregulation-review-6mt36t


	
	Plant hormones
	https://classroom.thenational.academy/lessons/required-practical-plant-hormones-part-1-cgrkje

https://classroom.thenational.academy/lessons/required-practical-plant-hormones-part-2-6mu3ct

	Unit 6 Inheritance, variation and evolution
	Advantages and disadvantages of sexual and asexual reproduction 
	https://classroom.thenational.academy/lessons/advantages-and-disadvantages-of-sexual-and-asexual-reproduction-60w6ce

	
	Protein synthesis
	https://classroom.thenational.academy/lessons/protein-synthesis-68w62c


	
	Cloning
	https://classroom.thenational.academy/lessons/cloning-crrked

	
	Speciation
	https://classroom.thenational.academy/lessons/speciation-6rtkad

	
	Understanding of genetics- Mendel
	https://classroom.thenational.academy/lessons/mendel-cnhpar

	
	Review
	https://classroom.thenational.academy/lessons/end-of-topic-review-part-2-6mt38c

	Unit 7 Ecology
	Decomposition
	https://classroom.thenational.academy/lessons/decay-6crkjd

https://classroom.thenational.academy/lessons/decay-required-practical-cdj30c


	
	Impact of environmental change review
	https://classroom.thenational.academy/lessons/review-part-3-cnj36d

	
	Trophic levels in an ecosystem
	https://classroom.thenational.academy/lessons/biomass-64rpcc

	
	Food production
	https://classroom.thenational.academy/lessons/food-security-and-farming-6mw3gr

















Note taking
Producing ‘Cornell Notes’ is a very effective way to summarise your notes and any reading that you might do. 
[image: ]How to produce Cornell Notes: 
1. Divide your page into three sections like this


[image: ]2. Write the teacher initials in the margin and the specification reference, then the title and date at the top of the page 
3. Use the large box to make notes. Leave a space between separate ideas. Abbreviate where possible.  We will help you with this. 
4. Review and identify the key points in the left hand box if these have not been provided to you and make a list of any new terminology.

After the lesson:[image: ]
5. Write a five line summary of the main ideas in the bottom space










Optional reading
If you would like to explore biology a little more then the following might be interesting reads.  Remember that libraries are open for loan requests so there is no need to buy these and many are available online:
Journals:
Biological sciences
Books:
Emily Anthes: Frankensteins’s cat
Bill Bryson: A Short History of Nearly Everything
Nessa Carey: Junk DNA
Charles Darwin: The origin of species
Alice Roberts: The Incredible Unlikeliness of Being: Evolution and the Making of Us’, 
Matt Ridley: The Red Queen: Sex and the Evolution of Human Nature.
Short films/series:
Any of the BBC David Attenborough documentaries including Blue planet
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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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‘Sometimes, there are units that are used that are not combinations of S| units
and prefixes.

‘These are often multiples of units that are helpful to use. For example, one litre:
15 0.001 m’, or one day is 86 400 seconds.

Choose the most appropriate unit, and estimate the size of each of the following.

1. The mass of an elephant
2. The mass of an earthworm

‘The volume of water in a teardrop

4. The volume of water in a pond
‘The time taken for a sunflower to grow

‘The temperature difference between the blood in the heart and in the ear on a
cold day

7. The width of a hair

8. The length that your fingernails grow each day

‘The total length of each of the hairs on your head

Put the following in order of size:

height of an elephant; length of DNA strand; width of a hair; height of a tree;
width of a sodium ion; length of a nerve cell; length of a heart; width of a red blood
cell; size of a virus; length of a finger; length of a mosquito; length of a human
digestive system; width of a fied; length of a water molecule.
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B) Unit conversions: Use page 7 on the link here https://www.ocr.org.uk/Images/294471-biology-mathematical-
skills-handbook.pdf to review the different prefixes and how to convert between units.

Once you have done this, see if you can identify the missing unit headings in the table and then complete the

conversions.
Micrometre (um)
B 0.000005
1 0.001
1 0.001
1,000,000 1
3 0.003
7 0.007
500,000 05

€) Surface area: volume ratio: Use page 12 and page 58 on the link here https://www.ocr.org.uk/Images/294471-
biology-mathematical-skills-handbook.pdf to review how to calculate surface area to volume ratio.

Once you have done this, see if you can calculate the surface area: volume ratio of the following spherical cells.

Diameter of 1 2 3 4 5
cell (mm)

Surface area

& Highlight

¢ ® Crom @ -

& FErase

=)

B #

01:46
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D) Percentage change: Use page 12 on the link here https://www_ocr.ore.uk/Images/294471-biology-
mathematical-skills-handbook.pdf to review how to calculate percentage change.

Once you have done this, see if you can calculate the % change in mass of some potato cylinders that have been
placed into different concentrations of sugar solution?

Concentrationof | Startingmass | Final mass (g) | Change inmass | % change in
sugar solution (8) (® mass
(mol/dm?)

0.0 130 151

0.2 135 1.50

0.4 130 135

06 134 128

0.8 122 111

Task 6 — Enzymes report

Your work for this task will link directly with the first few lessons of the course, where you will complete a
project on enzymes and this project will be written up as a report.

To start this report, research enzymes and write an introduction. This should include:

*  Anoverview of the role and action of enzymes

« How enzymes work in terms of the lock and key theory and the induced fit theory. Challenge — how are
these theories different and which one is more accepted and why?

01:59
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7 0.007
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€) Surface area: volume ratio: Use page 12 and page 58 on the link here https://www.ocr.org.uk/Images/294471-
biology-mathematical-skills-handbook.pdf to review how to calculate surface area to volume ratio.

Once you have done this, see if you can calculate the surface area: volume ratio of the following spherical cells.

Diameter of 1 2 3 4 5
cell (mm)

Surface area
(mm?)

Volume (mm?)

Surface are:

volume ratio

o1:51
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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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Task 7 - Enzyme questions

B #

Please attempt all questions. These will help you to recap and check your knowledge of GCSE content

and apply new knowledge learnt from your project in task 6 to A Level style questions. Print out if you
an or write your answers on paper.

GCSE Level Questions

Q1. (easier)

(@) Enzymes are used in body cels.
() Whatis an enzyme?

Draw a ring around the correct answer.

an antibody

acatalyst ahormone

)
(i) All enzymes are made of the same type of substance.
Whatis this substance?
Draw a ring around the correct answer.
carbohydrate  fat protein
)

(i) Where is the enzyme amylase produced in the human body?

Draw a ring around the correct answer.

ver salivary glands

)
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=
(6] Enzymes are sometimes used in industry.

Draw one line from each enzyme to the correct industrial use of that enzyme.

Enzyme. Industrial use

Changes starch into sugars

Carbohydrase
Removes grease stains from
clothes
Isomerase
Pre-digests proteins in some
baby foods
Protease

Changes glucose syrup into

fructose syrup
@
(Total & marks)
Q2. (harder)
Starchis broken down into sugar by amy/ase. Amylaseis roduced n the alivary glands.
(5) Name two other organs in the digestive system which produce amyiase.
ang -
@

(b) A colorimeter measures colour ntensity by measuring the percentage of light that passes
through a solution.

‘Graph 1 shows the percentage of light passing through sugar solutions of different
concantrations o which a st reagent has heen added

09:
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Graph 1
100
i
50
Esi Esash caat
Percentage 60 -
of light t
passing : H \: HHH
through
solution 49
it
T
20 - »
t
o
:

|HEEHEIEIEERRNERREL INERVAERRA RANA AR |
00 02 04 06 08
Concentration of sugar in mol per dm*

Students used a colorimeter to compare the starch-digesting ability of amylase enzymes
obtained from two organs, P and Q.

+ The students collected 5 cmy samples of amylase from P and Q and placed them nto a
water-bath at 40°C.

 Two test tubes containing 10 cm: samples of starch solution were also placed into the
water-bath.

« Allthe tubes were left in the water-bath for 10 minutes.
 Each amylase sample was added to one of the tubes containing the starch solution.
 The test tubes were placed back into the water-bath.

« Every minute, a few drops were taken from each tube, the test reagent was added and
the percentage of light passing through this solution was measured in the colorimeter.
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‘The tubes containing amylase samples and starch solution were left in the water-bath for ten
minutes before the amylase was added to the starch.

Explain why.

@
(©) Graph 2 shows how the readingsfrom the colorimeter changed over the next 20 minutes.
Graph 2
100
80
Percentage 60 -
oflight
passing HE + + T
through
solution 49
N Mixture containing
amylase from organ Q
20 S i
= Mixture containing
1 amylase from organ P
0
0 4 8 12 16 20

Time in minutes

() Use Graph 1 and Graph 2 to determine the concentration of sugar in the mixture from.
organ Qafter 20 minutes.

Answer ‘mol per dm?

)
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(i) Use your answer to (c)) to calculate the rate at which sugar was produced in the
‘mixture containing amylase from organ Q.

Show clearly how you work out your answer.

Answer mol per dm per minute

() Suggest why the amount of ight passing thrnugh the mixture fram organ B did not
change after 16 minutes.

)
() One of the students suggested that they could have completed their experiment more.
quickly f the temperature of the water-bath had been set at 80 C.

This would not have been the case.

Explain why.

@

(Total 10 marks)
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‘Alevel Questions - up to grade C

2 (a) Enzymes are biological catalysts.

Explain the term biological catalyst.

@
(&) Whon he enzymo catalase is added to hydrogen peraxide, the following reaction occurs:
H,0,p ———> 2H.0(, + Oz
Feronse

In an investigation into the effact of temperature on the rate of this reaction, a student set up.
/s as shown in Fig. 2.1, using liquidised celery as a source of catalase.

hydrogen
peroxide
and liquidised
colery
graduated
Cylindor

Fig.21

The student measured the volume of axygen produced at five difierent temperatures using
‘samples of the liquicised celery.

@ State tho other variabio that needs 1o be measured in order to calculate the rate of
reaction.

m
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(i) Identity one pofential problem with using samples of liquidised celery as a source of
catalase in this investigation and sugges! a way o minimise this problon.

18 | of26 Q

@
(W) The student colleciod the data shown in Table 2.1
Table 2.1
tomperature ('C) | _volume of oxygen (o)
5 4
10 7
12 10
B B
2 =
Suggest how the student could check the relabilty of the cata
@
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(€) Another student carried out a similar procedure and presented his results as a graph. The
graph that he drew is shown in Fig. 2.2
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rate of oxygen

production
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N
2
0 1
° 10 20 30 w0 50 60
temperature (°C)
Fig.22

() Describe the data shown in Fig. 2.2.
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() Q,qis a measure of the increase in the rate of reaction for a 10°C rise in temperature.

Itis calculated using the following formula:

Q. - mieat(ts10°C
0 = " awatic

where t + 10°C = rate at the higher temperature
1= rate at the lower temperature.

Using the information in Fig. 2.2, calculate Q. between 15°C and 25°C.

‘Show your working.

T ) |

(i) In the conclusion to this experiment, the student wrote the following:

As the heat increased, the reaction went faster until it got 1o its highest.
After this, the rate of reaction fell. This happened because the enzyme was
killed and the hydrogen peraxide could not fit into the enzyme's key site.

‘Suggest a more appropriate word to replace each of the underfined words.
heat  should be replaced with
highest  should be replaced with

killed  should be replaced with

key  should be replaced with ... O]

[Total: 16]
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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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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





