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The tasks below are designed to support you as you prepare to start A Level Biology.

These tasks have been developed to build on your GCSE knowledge and help with the transition into sixth form, using your time wisely over the coming months to ensure you maintain a level of education that will be needed to be successful in your subject when you begin A level Biology.

Complete each of the tasks below in order and bring your work to your first lesson.
We study OCR A level Biology A
The specification can be found here:
 https://www.ocr.org.uk/qualifications/as-and-a-level/biology-a-h020-h420-from-2015/

Organisation of the course:


Year 13
Module 5:
5.1.1 - Communication and Homeostasis
5.1.2 - Excretion
5.1.3 - Neuronal Communication
5.1.4 - Hormonal Communication
5.1.5 - Plant and Animal Responses
5.2.1 - Photosynthesis
5.2.2 - Respiration

Module 6:
6.1.1 - Cellular Control
6.1.2 - Patterns of Inheritance
6.1.3 - Manipulating Genomes
6.2.1 - Cloning and Biotechnology
6.3.1 - Ecosystems
6.3.2 - Populations and Sustainability

Year 12

Module 2:
2.1.1 - Cell Biology
2.1.2 - Biological Molecules
2.1.3 - Nucleotides & Nucleic Acids
2.1.4 - Biological Membranes
2.1.5 - Enzymes
2.1.6 - Cell Division

Module 3:
3.1.1 - Exchange surfaces
3.1.2 - Animal Transport
3.1.4 - Plant Transport

Module 4:
4.1.1 - Communicable disease
4.2.1 - Biodiversity
4.2.2 - Classification and Evolution
A Level Biology Bridging Work 


9

Exams 
Paper 1: Biological processes (01) assesses content from modules 1,2,3 and 5. 
100 marks - 2 hour 15 minutes - 37% of total A level 
Paper 2: Biological diversity (02) assesses content from modules 1,2,4 and 6. 100 marks - 2 hour 15 minutes - 37% of total A level 
Paper 3: Unified biology (02) assesses content from all modules (1-6). 70 marks - 1hour 30 minutes - 26% of total A level 

Practical Endorsement 
Practical endorsement in biology is achieved by successfully completing a series of practicals over the two years of the course. You will be provided with a practical endorsement folder. You will record all practicals in this folder and each one will be marked and skills recorded by the teacher. All written assessments are at the end of the two year course. Paper 3 will focus on practicals you have carried out over the two years.


















Task 1 –  General GCSE Biology Revision – Approx. 2 hours
In order to study A level Biology you need to have a good understanding of the GCSE topics. Use the information below to guide your revision around key topics from GCSE to ensure that your knowledge and skills are secure for you to be successful as you start at A Level Biology.
We recommend you spend a few hours going over your year 11 biology notes and complete some independent work on any gaps in your knowledge which you identify









































































AQA GCSE Biology Specification:
https://filestore.aqa.org.uk/resources/biology/speci fications/AQA-8461-SP-2016.PDF
AQA GCSE Bitseize biology

Topics
1. Cell biology 
2. Organisation 
3. Infection and response
 4. Bioenergetics 
5. Homeostasis and response 
6. Inheritance, variation and evolution 
7. Ecology 

If you studied combined science there are some extra topics that were not covered which   you need to be aware of and ensure that you look over:
1) Culturing microorganisms
2) monoclonal antibodies
3) Plant diseases and defences
4) Control of body temperature
5) Maintaining water and nitrogen balance in the body. Plant hormones
6) Uses of plant hormones
7) ) The brain
8) The eye
9) Advantages and disadvantages of sexual and asexual reproduction.
10) DNA structure Protein synthesis 
11) Cloning
12) Decomposition
12)Impact of environmental change
13) Trophic levels and ecosystems

Useful websites to recap GCSE Biology:

https://www.bbc.co.uk/bitesize/examspecs/zpgcbk7
https://www.revisely.co.uk/video/HQj
https://www.savemyexams.co.uk/gcse-biology-aqa-new/revision-notes/
https://www.physicsandmathstutor.com/biology-revision/gcse-aqa/





































Remember to follow the advice given by your year 11 teachers if you notice any gaps in your knowledge
1. Make use of resources that your teachers have provided you with
2. Make excellent use of the biology knowledge organisers. All of these will be on your year 11 google classroom in the resources folder
3. Ensure that you know the required practicals in detail as these are very relevant to A level
4. Make flashcards on topics which you find difficult to remember. You could use the retrieval questions in the knowledge organisers to help when making these.
5. Make use of online quiz resources such as Seneca which are a good way to quickly check knowledge. 
6. Make use of packs of past paper questions which are on googlelcassroom. Please don’t just jump straight to the markscheme. See what you know first so you know clearly where gaps are.
7. 6. If you are struggling with something please email your biology teacher
8. 
9. 























Task 2 – Multiple Choice Questions – Approx. 30 minutes
SECTION A – Cell Biology – this is the basics of A level biology
INSTRUCTIONS – Each section is out of 20 - Read the question carefully. 
. Answer all questions.
1. Which cell group does not possess a true nucleus?
a. Prokaryotes
b. Eukaryotes
c. Plants
d. Animals
2. Which of the following is a eukaryote?
a. Bacteria
b. Virus
c. Archaea
d. Sperm
3. Which of the following is found in all prokaryotic cells but only some eukaryotic cells?
a. Cell membrane
b. Cell wall
c. Mitochondria
d. Ribosome
4. Where in the cell are proteins synthesised?
a. Mitochondria
b. Vacuole
c. Ribosomes
d. Nucleus
5. Where do the majority of metabolic reactions take place?
a . Cytoplasm
b. Nucleus
c. Cell membrane
d. Ribosomes
6. How do you calculate the magnification of a magnified object?
a. Image size x actual size
b. Image size ÷ actual size
c. Actual size x image size
d. Actual size ÷ image size
7. Which of these cells contain spirals of lignin?
a. Palisade cells
b. Bacterial cells
c. Yeast cells
d. Xylem cells
8. What are cells called if they are adapted to perform a certain job?
a. Specific
b. Functional
c. Unique
d. Specialised
9. What are cells produced by mitosis called?
a. Sister cells
b. Daughter cells	c. Haploid cells
d. Zygotes
10. How many cell divisions occur in mitosis?
a. None
b. 1
c. 2
d. 3
11. A cell that has half the usual number of chromosomes is called what?
a. Haploid
b. Diploid
c. Homozygous	d. Heterozygous
12. What is the name of the first stage of mitosis?
a. Prophase
b. Metaphase
c. Anaphase
d. Telophase


· 
13. What is the term for when a cell divides?
a. Cytolysis
b. Cytocrenation
c. Cytodivision
d. Cytokinesis
14. Diffusion is the movement of particles from…
a. a higher concentration to a lower concentration.
b. a lower concentration to a higher concentration.
c. a higher water potential to a lower water potential through a partially permeable membrane.
d. a lower concentration to a higher concentration using ATP.
15. Small circular pieces of DNA in a bacterial cell are called:
a. Plasmids
b. Loose DNA
c. Ribosomes
d. Enzymes
16. Root hair cells are adapted to absorb water and mineral ions by…
a. having no chloroplasts.
c. having a thick cell wall.
b. being transparent.
d. having a large surface area.
17. Respiration in the mitochondria requires which two chemicals?
a. Glucose
b. Carbon dioxide
c. Water
d. Oxygen
18. Electron microscopes are able to distinguish between two points just a few nanometers apart. This is
called…
a. magnification
b. resolution
c. resolving power
d. image size
19. The food producer within the plant cell uses energy from the sun and converts carbon dioxide and water
into sugars. This sub-cellular structure is called the…
a. vacuole.
b. mitochondria.
c. chloroplast.
d. nucleus.
20. The thick rigid layer that surrounds plant cells and provides support and structure is called the…
a. nucleus
b. mitochondria.
c. cell wall.
d. chloroplast.



SECTION B –Transport systems – This forms a big part of topic 3 at A level
1. What are the four main components of blood?
a. Red blood cells, white blood cells, plasma, carbon dioxide
b. Red blood cells, white blood cells, oxygen, sugar
c. Plasma, red blood cells, white blood cells, platelets
d. Oxygen, platelets, red blood cells, white blood cells
2. What is the function of red blood cells?
a. Carry oxygen
b. Carry carbon dioxide
c. Carry glucose
d. Carry water
3. Which of these statements is not an adaptation of the red blood cell?
a. Biconcave disc shape
b. No nucleus
c. Contains haemoglobin
d. Has a flagellum
4. Which blood vessels have thick walls made of muscle and elastic fibres?
a. Veins
b. Arteries
c. Capillaries
d. Venules
5. Which blood vessel has very thin walls for efficient exchange of substances?
a. Veins
b. Arteries
c. Capillaries
d. Venules
6. What are the top two chambers of the heart called?
a. Atria
b. Ventricles
c. Aorta
d. Vena Cava
7. Why does the left ventricle have thicker muscle than the right ventricle?
a. Pumps blood to the lungs
b. Pumps blood to the body
c. Increases blood pressure
d. Reduces cardiac output
8. What treatments are available for blocked coronary arteries?
a. Heart transplant
b. Valve transplant
c. Pacemaker	d. Stents
9. What are the movements of the diaphragm when breathing in?
a. Up/relaxes
b. Down/contracts
c. Dome/relaxes
d. Flattens/contracts


10. When does air enter the lungs?
a. When pressure in the lungs is lower than atmospheric pressure.
b. When pressure in the lungs is higher than atmospheric pressure.
c. When pressure in the lungs is the same as atmospheric pressure.
d. When pressure in the lungs is the same as blood pressure.
11. Which of these is not an adaptation of the alveoli for gas exchange?
a. Thin walls
b. Large surface area
c. Good blood supply
d. Large diffusion distance
12. Which cells in the leaf are adapted for photosynthesis?
a. Guard cells
b. Palisade cells
c. Upper epidermal cells
d. Lower epidermal cells
13. Which two substances move in the xylem?
a. Sugar
b. Amino acids
c. Water
d. Ions
14. By what process does water get into a plant?
a. Diffusion
b. Active transport
c. Co-transport
d. Osmosis
15. What two are functions of the stomata?
a. Gas exchange
b. Sugar production
c. Water loss
d. Absorb light
16. Sugar in plants is stored as starch. What chemical could you use to check for starch?
a. Ethanol
b. Iodine
c. Benedict’s solution
d. Biuret reagent
17. What is transpiration?
a. Process of making glucose.
c. Movement of H2O through a plant.
b. Movement of sugars through a plant
d. Movement of minerals through a plant.
18. What does not affect the rate of transpiration?
a. CO2
b. Temperature
c. Light
d. Wind
19. Which structure in a plant has columns of hollow, dead reinforced cells?
a. Phloem
b. Xylem
c. Roots
d. Leaf
20. Translocation occurs in the…
a. Phloem
b. Xylem
c. Lungs
d. Kidneys


SECTION A – Cell Biology – this forms the foundation to A level Biology and is assessed in all papers
During the development, cells differentiate to become specialised so that they can carry
out different functions.
Multicellular organisms usually contain differentiated cells, organised into tissues. Organs contain different tissues, working together to carry out particular functions. Organ systems contain different organs.
The stomach is one of the organs that form the digestive system. The stomach contains various tissues, and each tissue is made of a particular type of cell.
The digestive system is an example of an organ system in which humans and other mammals exchange substances with the environment.
Task 3 – Summarise key ideas from GCSE with 5 sentences, 5 words – Approx. 1 hour 30 mins
QUESTION 2: Describe and explain how a sperm cell is adapted for its function
Key words: mitochondria, energy, respiration, swim, egg
There are 2 different sections to complete, with 10 questions in total.
INSTRUCTIONS

For each statement, use either the suggested website or your own resources to write a 5-point summary. In
examinations, answers frequently require more than 1 key word for the mark, so aim to include a few key words.
It is important to stick to 5 sentences. It is the process of selecting the most relevant information and summarising it that will help you remember it.
Write concisely and do not elaborate unnecessarily, it is harder to remember and revise facts from a big long paragraph.
Finally, identify 5 key words that you may have difficulty remembering and include a brief definition. You might like to include a picture to help you remember it.



EXAMPLE QUESTION:
Describe the principles of organisation.
Keywords: tissue, organ, system, organism, differentiation
Website – https://www.bbc.co.uk/bitesize/topics/zwj22nb
QUESTION 1: Explain how the main sub-cellular structures, including the nucleus, cell membranes, mitochondria
and chloroplasts in plant cells as well as plasmids in bacterial cells, are related to their functions.
Website – https://www.khanacademy.org/test-prep/mcat/cells/eukaryotic-cells/a/organelles-article
Video - https://www.youtube.com/watch?v=JL19uv7NT7s
Website – http://slideplayer.com/slide/6031489/
Video - https://www.youtube.com/watch?v=7z6W2xv4upc
QUESTION 3: Explain the importance of cell differentiation
Key words: specialize, sub-cellular structures, role, stem cells
Website – http://www.bbc.co.uk/schools/gcsebitesize/science/add_ocr_gateway/living_growing/growt hdevrev5.shtml
Interactive - https://www.youtube.com/watch?v=9db44fBrWrE


QUESTION 4: Compare and contrast an electron microscope with a light microscope
Key words: resolution, magnification, cost, training, size
Video - https://www.youtube.com/watch?v=b4WOsYktdn4
SECTION 2 – Transport systems
QUESTION 5: Explain how the structure of root hair cells, xylem and phloem are adapted to their function
Key words: mitochondria, hollow, water, osmosis, thin, transpiration
Website – http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/transport_systems/transport_i n_plants/revision/1/
Interactive - https://www.youtube.com/watch?v=jtuX7H05tmQ








QUESTION 5 - Describe the cell cycle including the stages of mitosis
Key words: Growth, sub cellular structures, dvision, chromsomes, centre of cell, move aprt
Website – http://www.biology.arizona.edu/cell_bio/tutorials/cell_cycle/cells3.html Interactive - http://www.sumanasinc.com/webcontent/animations/content/mitosis.html

	












QUESTION 1: Describe and explain the lock and key model using digestive enzymes as examples
Key words: active site, substrate, complex, products, reaction, 
Website – https://www.youtube.com/watch?v=smtCH5HX44o
Interactive - http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa/proteins/proteinsrev4.shtml








QUESTION 2: Describe and explain how the lungs are adapted for gas exchange
Key words: thin, blood supply, diffusion, ventilation
Website – https://www.youtube.com/watch?v=aPUPfzsqDgs Interactive - https://www.youtube.com/watch?v=mZvzl8KH6iI





QUESTION 3: Describe the different methods of transport across a membrane
Key words: Active transport, diffusion, osmosis, concentration gradient, passive
Website – http://www.biologymad.com/resources/diffusionrevision.pdf Interactive - https://www.youtube.com/watch?v=eDeCgTRFCbA https://www.youtube.com/watch?v=PRi6uHDKeW4

	



QUESTION 4: Explain the relationship between the circulatory system and the respiratory system
Key words: Gas exchange, diffusion, blood, muscles, respiration, arteries, veins, capillaries, heart, lungs
Website - https://www.healthcentral.com/article/how-the-heart-and-lungs-work-together Video - https://www.youtube.com/watch?v=9fxm85Fy4sQ






















Task 4 – Maths skills in Biology – Approx. 3 hours
There are a number of maths skills that you should be confident with at the start of year 12 Biology. Areas in which you should be confident include those listed below:
· 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, mode and median averages
· Drawing a histogram or bar chart
· 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
· Calculating circumference, surface area and volume of a rectangular prism
· Calculating circumference, surface area and volume of a cylindrical prism
· Calculating circumference, surface area and volume of a sphere


A) Standard form: Use page 9 on the link to review what standard form is and how to write large and small numbers in standard form: https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf

Once you have done this see if you can convert the following numbers into standard form.

1) 2560
2)   30000	8) 0.000569
3)   450	9) 0.00018
4)   5678	10) 0.000000486
5)   45310	11) 0.21
6)   6789010	12) 0.365
7)   2678991	13) 0.0047
14) 0.1

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

	Mm
	µm
	nm

	5
	
	0.000005

	1
	0.001
	

	1000000
	
	

	
	500
	

	
	
	0.0003

	600
	
	

	
	20
	





C) 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 cubes: 

	Side (mm)
	5
	10

	Surface area (mm2)
	
	

	Volume (mm3)
	
	

	Surface area: volume ratio
	
	




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

	Diameter (mm)
	3
	6

	Surface area (mm2)
	
	

	Volume (mm3)
	
	

	Surface area: volume ratio
	
	




D) Percentage change: Use page 12 on the link here https://www.ocr.org.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?

	Concentration of sugar solution (mol/dm3)
	Starting Mass (g)
	End Mass (g)
	Change in mass (g)
	Percentage change

	0
	1.3
	1.51
	
	

	0.2
	1.30
	1.48
	
	

	0.4
	1.32
	1.38
	
	

	0.6
	1.31
	1.33
	
	

	0.8
	1.30
	1.24
	
	



Extension: Can you remember the osmosis required practical? Write the method below including controls
…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

E:  Substituting into formulae
You will often be asked to substitute data given to you in a question into a formula. Write down the equation and then think about how to get the data to substitute into the equation. 
Look at this
worked example.

A cheek cell has a 0.06 mm diameter. Under a microscope it has a diameter 12
mm. What is the magnification?
magnification = image size (mm) ÷ Actutal size (mm) 
Substitute the values and calculate the answer:
M = 12 mm/0.06 mm = 12/0.06 = 200
Answer: magnification = ×200 (magnification has no units)

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.

Practice questions
1. Calculate the magnification of a hair that has a width of 6.6 mm on a
photograph. The hair is 165 µm wide.



2.  Estimate the area of a leaf by treating it as a triangle with base 2 cm and height
9 cm.



3 Estimate the area of a cell by treating it as a circle with a diameter of 0.7 µm.
Give your answer in µm2

.
4 An Amoeba 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 Nt = N0 × 2n where
 Nt = number after time t, N0 = initial population, n = number of divisions in the given time t.



5 CHALLENGE!
In a quadrat sample, an area was found to contain 96 aphids, 4 ladybirds, 22
grasshoppers, and 3 ground beetles. Calculate the diversity of the site using the
equation [image: ]
where n = number of each species, N = grand total of all
species, and D = diversity.
Remember: In this equation there is a part that needs to be done several times
then summed, shown by the symbol Σ.

F: 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 =I ÷A
, where M is magnification, I is size of the image, and A = actual size of the object.
You can use the algebra you have learnt in Maths to rearrange equations, or you can use a triangle like the one shown.

[image: ]

1) A fat cell is 0.1 mm in diameter. Calculate the size of the diameter seen through a microscope with a magnification of ×50. 7 


2) A Petri dish shows a circular colony of bacteria with a cross-sectional area of 5.3 cm2 . Calculate the radius of this area. 



3) In a photograph, a red blood cell is 14.5 mm in diameter. The magnification stated on the image is ×2000. Calculate the real diameter of the red blood cell. 



4)  Rearrange the equation 34 = 2a/135 × 100 and find the value of a. 


5) The cardiac output of a patient was found to be 2.5 dm3 min−1 and their heart rate was 77 bpm. Calculate the stroke volume of the patient. Use the equation: cardiac output = stroke volume × heart rate. 


6)  In a food chain, efficiency = biomass takenin biomass transferred × 100 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


G) Magnification calculations

Drawings and photographs of biological specimens should always have a
magnification factor stated. This indicates how much larger or smaller the image is
compared with the real specimen.
The magnification is calculated by comparing the sizes of the image and the real
specimen. Look at this worked example.
The image shows a flea which is 1.3 mm long. To calculate the magnification of the
image, measure the image (or the scale bar if given) on the paper (in this example,
the body length as indicated by the line A–B)

[image: ]

Example:
For this image, the length of the image is 42 mm and the length of the real
specimen is 1.3 mm.
magnification = length of real specimen / length of image
= 42/1.3 = 32.31

Remember: Use the same units. A common error is to mix units when performing
these calculations. Begin each time by converting measurements to the same units
for both the real specimen and the image.

Practice question
1) Calculate the magnification factor of a mitochondrion that is 1.5 µm long
[image: ]


H) Measurement uncertainties
When you measure something, there will always be a small difference between the measured value and the true value. This may be because of the size of the scale divisions on your measuring equipment, or the difficulty of taking the measurement. This is called an uncertainty.

To estimate the uncertainty of a measurement with an instrument with a marked scale such as a ruler, a good rule of thumb is to let the uncertainty be equal to half the smallest division on the scale being used.

[image: ]
Using a ruler with a mm scale, the length of the leaf seems to be 74 mm. The smallest division is 1 mm, so the uncertainty is 0.5 mm.
The true length is therefore 74 mm +/− 0.5 mm.

Practice questions
 Give the uncertainty for the following pieces of equipment:
a large measuring cylinder with 2 cm3 divisions
b digital stopwatch timer measuring to the nearest hundredth of a second
c thermometer with 0.1 °C divisions.

H) Calculating percentage uncertainties 
The uncertainty is the range of possible error either side of the true value due to the scale being used, so the value recorded for the measurement = closest estimate +/− uncertainty. 
The difference between the true value and the maximum or minimum value is called the absolute error. 
Once the absolute error has been established for a particular measurement, it is possible to express this as a percentage uncertainty or relative error. 
The calculation to use is: 

[image: ]

In the leaf example above, the absolute error is +/−0.5 mm. 
The relative error is therefore: 
0.5/74 × 100% = 0.7% 

Practice questions 
 Complete the table to show the missing values in the last two columns.
[image: ]

I) Plotting graphs

The rules when plotting graphs are: 
 Ensure that the graph occupies the majority of the space available: 
o In exams, this means more than half the space
 o Look for the largest number to help you decide the best scale
 o The scale should be based on 1, 2, or 5, or multiples of those numbers
  Ensure that the dependent variable that you measured is on the y-axis and the independent variable that you varied is on the x-axis’
  Mark axes using a ruler and divide them clearly and equidistantly (i.e. 10, 20, 30, 40 not 10, 15, 20, 30, 45) 
 Ensure that both axes have full titles and units are clearly labelled 
 Plot the points accurately using sharp pencil ‘x’ marks so the exact position of the point is obvious 
 Draw a neat best fit line, either a smooth curve or a ruled line. It does not have to pass through all the points. Move the ruler around aiming for: 
o as many points as possible on the line 
o the same number of points above and below the line 
 If the line starts linear and then curves, be careful not to have a sharp corner where the two lines join. Your curve should be smooth 
 Confine your line to the range of the points. Never extrapolate the line beyond the range within which you measured 
 Add a clear, concise title.
[image: ]



















J Analysing complex graphs

[image: ]




Task 5 – Cell ultrastructure at A level – Approx. 1 hour
1) At A level you need to know further ultrastructure of the cell. Use the internet to research these extra sub-cellular structures and fill in this table.


	Sub-cellular structure
	Diagram
	What is the function of this organelle?

	Nucleus (nucleolus, nuclear envelope)
	
	

	Rough endoplasmic reticulum
	
	

	Smooth endoplasmic reticulum
	

	

	Lysosomes
	


	

	Cilia
	
	

	Flagella
	
	

	Centrioles
	
	

	Cytoskeleton
	
	








2) now spend some time learning these questions and answers – this will be really useful when you start A level biology

[image: ][image: ]


Task 6 -  Enzymes report – Approx. 2 hours

Enzymes is a large topic in the course – we would like you to write a report on enzyme action. This will help you to get used to independent work. The first part of the enzymes topic builds on GCSE

The report should include:

•	An overview of the role and action of enzymes – use your GCSE knowledge. You may wish to give some examples of things in the body which are controlled by 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?

•	What factors can change the rate of enzyme controlled reactions and try to describe the effect each factor has. This could include, but not be limited to, temperature, pH and substrate concentration. You may wish to include graphs. 

•	Aim to describe the effect, but to explain the impact the factor has on the enzyme / the overall reaction. You will want to discuss ideas like bonding and tertiary structure.

· A challenge would be to describe the effect which inhibitors have on enzyme action

•	Information about trypsin, the specific enzyme you will use, and casein, the substrate, which is a protein found in milk.

A good report will include sub-headings, diagrams and references. 
Your reference list should include the author’s name, year of publication, publisher and title. If you are unsure, this link will help, use pages 66-67 and use the Harvard method
https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf

If possible, complete this task on the computer
You may find the following websites useful:
https://www.bbc.co.uk/bitesize/guides/z89mk2p/revision/5
http://astarbiology.com/ocr/enzymes/
https://alevelbiology.co.uk/notes/enzymes/
http://www.a-levelnotes.co.uk/biology-ocr-as-notes-foundations-in-biology-enzymes.html

















Task 7 - Practical work in A level Biology – Approx. 1.5  hour

You will be assessed in 12 different types of practical (OCR call them PAGs). You must complete at least one practical from each group and through doing this you demonstrate your practical skills

1) Read through the practicals below and highlight the ones that you have some experience of from GCSE.
2) Any that you do not have any experience of research any key words and write a definition for them
[image: ]
Definitions:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3) Next to the hazard symbols below write the name for the hazard

[image: ]





4) Practical key terms – Read the below terms and spend some time learning these


Accuracy is a measure of the closeness of agreement between an individual test result and the true value. If a test result is accurate, it is in close agreement with the true value. An accepted reference value may be used as the true value, though in practice the true value is usually not known.

Anomaly (outlier) is a value in a set of results that is judged not to be part of the inherent variation. Confidence is a qualitative judgement expressing the extent to which a conclusion is justified by the quality of the evidence.

Error (of measurement) is the difference between an individual measurement and the true value (or accepted reference value) of the quantity being measured. 

Precision is the closeness of agreement between independent measurements obtained under the same conditions. It depends only on the distribution of random errors (i.e. the spread of measurements) and does not relate to the true value. 

Repeatability is the precision obtained when measurement results are produced over a short timescale by one person (or the same group) using the same equipment in the same place. Reproducibility is the precision obtained when measurement results are produced over a wider timescale by different people using equivalent equipment in different (but equivalent) places. 

Resolution is the smallest change in the quantity being measured that can be detected by an instrument. Uncertainty is an estimate attached to a measurement which characterises the range of values within which the true value is asserted to lie. This is normally expressed as a range of values such as 44.0 ± 0.4. 

Validity can apply to an individual measurement or a whole investigation. A measurement is valid if it measures what it is supposed to be measuring. An investigative procedure is valid if it is suitable to answer the question being asked. Validity will be reduced, for example, if no negative control is included in an investigation into the efficacy of a therapeutic drug. The ASE booklet The Language of Measurement (Campbell 2010) provides information on these and other terms along with examples of their use. In particular please note that Reliability will no longer be used. As the authors of the booklet say: “The word ‘reliability’ has posed particular difficulties because it has an everyday usage and had been used in school science to describe raw data, data patterns and conclusions, as well as information sources. On the strong advice of the UK metrology institutes, we avoid using the word ‘reliability’ because of its ambiguity. For data the terms ‘repeatable’ and ‘reproducible’ are clear and therefore better. For conclusions from an experiment, evaluative statements can mention ‘confidence’ in the quality of the evidence.”

[image: ]

5) Use your knowledge from GCSE to:
a) Recall how to carry out the biological tests for protein, lipids and sugar

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b) Describe how to prepare onion cells to view under a light microscope and then how to focus the light microscope.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c) Describe how you could investigate enzyme action. Use the example of amylase breaking down starch.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


6) A colorimeter is a piece of equipment commonly used at A level. Explain what it is, how it works and use a diagram to help to explain this.


_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7) Biological drawing – Read the OCR handbook on the rules for biological drawing and in the space below do your own biological drawing of an electron micrograph which you have found online. Ensure you follow all the rules.
https://www.ocr.org.uk/Images/251799-biology-drawing-skills-handbook.pdf



Task 8: Transport across membranes. Approx. 1.5 hours
This is a very important topic at A level. The task below stretches you on your GCSE knowledge
The following links may be useful
https://www.youtube.com/watch?v=iPcytpXvZBE
http://www.a-levelnotes.co.uk/biology-ocr-as-notes-foundations-in-biology-biological-membranes.html
https://www.learnbiology.net/osmosis

1) Complete the venn diagram to compare the 3 transport methods
[image: ]

2) Answer the questions on diffusion below. You may need to research facilitated diffusion first
1) State 3 factors that affect the rate of diffusion
2) How does facilitated diffusion differ from simple diffusion?
3) What substances can move by simple diffusion?
4) What substances move by carriers?
5) What substances move by channels?
6) Explain why facilitated diffusion is a passive process?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________
3) Answer the questions on osmosis below. You may need to research what water potential is further.
1) What is meant by a partially permeable membrane?
2) Under standard pressure and temperature conditions what is the water potential of pure water?
3) Four cells have the following water potentials:
Cell A = -200kPa
Cell B = -250kPa
Cell C = -100kPa
Cell D = -150kPa
In what order would they have to placed in a line for water to pass from one cell to the next?
4) How do we investigate osmosis?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________






















Exam questions

[image: ]

4) Answer the questions on active transort below.
1) State one similarity and one difference between active transport and facilitated diffusion
2) Why do cells which carry out active transport have many mitochondria?
3) Give two example of cells which carry oput active transport
4) in urine production, glucose is initially lost from the blood but is rrabsorbed into the blood by cells in the kidneys. Explain why it is important that reabsorption is by active transport?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________

[image: ]



_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________


5) Rearch - what is bulk transport?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________

6) Research membrane structure. In the space below draw, label and annotate a full diagram of the fluid mosaic model. Describe what each part of the membrane does.
You may find the notes in this link helpful:
https://www.khanacademy.org/science/ap-biology/cell-structure-and-function/membrane-permeability/a/fluid-mosaic-model-cell-membranes-article#:~:text=The%20fluid%20mosaic%20model%20of,are%20distributed%20across%20the%20membrane.





































Task 9 – Biological molecules – Approx. 1 hour
Read the summary of biological molecules which can be found:
https://pmt.physicsandmathstutor.com/download/Biology/A-level/Notes/AQA/1-Biological-Molecules/Summary%20Notes.pdf
 Use the information to answer the comprehension questions below:

Carbohydrates
1) What is a polymer?

2) What is a monomer?

3) What is a condensation reaction?

4) What is a hydrolysis reaction?

5) What is the monomer of starch?

6) Draw the structure of an alpha hexose sugar





7) name 2 common dissacharrides and what monomers form them

8) Write a brief summary of the structure of glycogen, cellulose and starch









Proteins
1) What is the bond called which joins amino acids?

2) Describe the primary structure of a protein



3) Describe the secondary structure of a protein




4) Describe the tertiary structure of a protein





Lipids
1) Draw the structure of a triglyceride




2) what are the different roles of fats?


3) What is a phospholipid?


4) What are the bonds called in a triglyceride?


DNA
1) What is the monomer of DNA called?

2) Draw the structure of the monomer and label it.






3) Why is it called a double helix?


Task 10 – Ecology – Approx. 1 hour

You studied Ecology at GCSE. It is further covered in both module 4 and 6. Answee the questions below and then you have the opportunity to design and carry out a practical in your garden/local park. If you are not able to carry out the practical doe some further independent revision on this topic. 

1) Match up the key terms











Draw lines to match each word with its closest meaning.
Community	a small part of something big
Distribution	the number of individuals of an organism
pond dipping	used to collect animals from tall grass
population	the different organisms in a habitat
quadrat	getting small animals out of trees
sample	the pattern of where organisms are found
sweepnet	using a net to take samples from water
tree beating	a square used to count samples of plants
2) Describe how you would carry out random sampling to compare the abundance of daisies in a 2 different fields 





3) Compare random quadrat sampling to systematic sampling



4) What does scaling up mean?



5) Why is it important to have a large sample?..



6) What are abiotic factors?


7) What do animals compete for?

8) Practical task
This is a real PAG activity which you can have a go at. In this PAG you are required to plan your own investigation and then carry it out. You could choose to actually complete the practical at home if you wish – but you may not have the equipment but feel free to improvise







Investigating a correlation between a named species and a biotic and/or abiotic factor

Introduction
In this activity you will decide the sampling method to investigate a correlation between the abundance of a named animal species and a biotic and/or abiotic factor.

Aim
To use a sampling technique to investigate a correlation between the abundance of a named animal species and a biotic and/or abiotic factor.

Intended class time
· 1 hour to collect data (mathematical processing and presentation of data can be carried out at a later date) 

Chemicals 
Not applicable for this activity.

Equipment (per group)
· Quadrat
· Tape measure
· Marker pegs
· Pitfall traps
· Nets suitable for the habitat in which you will be working
· White sheet
· Light meters
· Suitable pots/vials for collecting soil samples
· Flow meters
· Trays or other containers to hold animals during sampling
· Chemical testing kits for water samples
· Soil pH kit
· Key or method of identifying species in area of study
· Recording sheet with clear folder / plastic bag to cover in case of rain
· Method of generating random numbers e.g. calculator

Health and Safety
Suitable clothing and footwear should be worn depending on the area being investigated and the weather on the day of the fieldwork.

Procedure

1. Decide about the habitat you are visiting and the animal/plant species you will be investigating.

Habitat……………………………………………		Species…………………………………………………….

2. Decide which biotic and/or abiotic factor you will investigate.

3. Using the equipment available, devise a method of sampling to investigate whether there is a correlation between abundance of the named animal species and the biotic/abiotic factor you have chosen. Draw an example results tables

4. Check your plan with your teacher and carry out your method recording data in an appropriate table.

5. Make a labelled, annotated drawing of the species you have been investigating.

6. Plot a suitable graph(s) of the data you have collected.

7. Using your data, draw a conclusion as to whether you did observe a correlation between the abundance of the named animal species and your chosen biotic and/or abiotic factor.

Extension questions
1. What is the binomial name of the species you investigated? 
2. What is the difference between biotic and abiotic factors?
3. Evaluate the sampling method you carried out. Were there any limitations? Could you improve your procedure if it was to be used again?
4. What did you do to ensure ethical treatment of the animals you were investigating?

To submit
For this piece of work to count towards Practical Activity Group 3 of the Practical Endorsement, you need to have evidence of the method you devised, the raw data you collected and a biological drawing of the animal species. You should have drawn a conclusion about whether there was a correlation between the animal species and biotic/abiotic factor you chose. You also need to consider the above questions as the answers to these questions will aid you in preparation for your written examinations.

Task 11 - Genetic diagrams- Approx. 1 hour
Genetic diagrams are covered in a large year 13 topics. 
1) Match up the key words,
	Gene
	A description of the pair of alleles present for a characteristic.

	Allele
	Pair of alleles that produce a characteristic that are the same, e.g. HH.

	Genotype
	A different form of a gene that codes for a different version of a characteristic.

	Phenotype
	The physical expression of the alleles.

	Homozygous
	Pair of alleles that produce a characteristic that are different, e.g. Hh.

	Heterozygous
	An allele that will only be expressed when both alleles are of this type, represented by a lower case letter.

	Dominant
	Section of DNA that codes for a particular trait or characteristic.

	Recessive
	An allele that will always be expressed even when there is only one of these alleles present, represented by a capital letter.



The below exam questions are difficult GCSE questions to help you to practice questions around this topic. You may need to revise the GCSE topic further first









Q1.
The following table gives the classification of four plant species.
 
	Group
	Species 1
	Species 2
	Species 3
	Species 4

	Kingdom
	Plantae
	Plantae
	Plantae
	Plantae

	Phylum
	Spermatophyta
	Spermatophyta
	Spermatophyta
	Spermatophyta

	Class
	Monocotyledonae
	Dicotyledonae
	Monocotyledonae
	Dicotyledonae

	Order
	Poales
	Fabales
	Poales
	Scrophulariales

	Family
	Cyperaceae
	Fabaceae
	Poaceae
	Scrophulariaceae

	Genus
	Eriophorum
	Pisum
	Poa
	Antirrhinum

	Species
	angustifolium
	sativum
	annua
	majus


(a)  Species 1 and 3 are the most closely related.
What information in the table above gives evidence for this?
___________________________________________________________________
___________________________________________________________________
(1)
Figure 1 shows the inheritance of flower colour in two species of plant.
Figure 1
[image: ] 
•   In pea plants and in snapdragon plants, flower colour is controlled by one pair of alleles.
•   In Figure 1 the parental generation plants are homozygous for flower colour.
•   In heterozygous pea plants, the allele for red flower colour is dominant.
•   In heterozygous snapdragon plants, the alleles for flower colour are both expressed.
Use the following symbols for alleles in your answers to parts (b) to (d):
 
	Pea plants
	 
	Snapdragon plants

	R = allele for red flowers
	 
	CR = allele for red flowers

	r = allele for white flowers
	 
	CW = allele for white flowers


(b)  What is the genotype of the red-flowered pea plants in the F1 generation?
___________________________________
(1)
(c)  What is the genotype of a white-flowered snapdragon plant?
___________________________________
(1)
A gardener crossed two pink-flowered snapdragon plants.
(d)  Draw a Punnett square diagram to show why only some of the next generation plants had pink flowers.
Identify the phenotypes of all the offspring plants.
(3)
(e)  What percentage of the offspring would you expect to have pink flowers?
Percentage = __________________________%
(1)
Commercially, hundreds of pink-flowered snapdragon plants can be produced from one pink-flowered plant.
Figure 2 shows a tissue culture technique used for producing many plants from one plant.
Figure 2
[image: ] 
(f)   Give a reason for each of the following steps shown in Figure 2.
Several groups of cells are scraped off the leaf:
___________________________________________________________________
___________________________________________________________________
Nutrients are added to the agar jelly: _____________________________________
___________________________________________________________________
___________________________________________________________________
Hormones are added to the agar jelly: ____________________________________
___________________________________________________________________
___________________________________________________________________
The plant cells are kept in sterile conditions: _______________________________
___________________________________________________________________
___________________________________________________________________
The plant cells are kept at 20 °C: ________________________________________
___________________________________________________________________
___________________________________________________________________
(5)
(g)  Explain why the method shown in Figure 2 produces only pink-flowered plants.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 14 marks)
Q2.
In 1866, Gregor Mendel published the results of his investigations into inheritance in garden pea plants.
The diagram below shows the results Mendel obtained in one investigation with purple-flowered and white-flowered pea plants.
[image: ] 
(a)     (i)      Calculate the ratio of purple-flowered plants to white-flowered plants in the F2 generation.
Ratio of purple : white = ________________________
(1)
(ii)     There was a total of 929 plants in the F2 generation.
Mendel thought that the production of a large number of offspring plants improved the investigation.
Explain why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(b)     (i)      Some of the plants in the diagram are homozygous for flower colour and some are heterozygous.
Complete the table to show whether each of the plants is homozygous or heterozygous. For each plant, tick ([image: ]) one box.
 
	
	Homozygous
	Heterozygous

	Purple-flowered plant in the P generation
	
	

	White-flowered plant in the P generation
	
	

	Purple-flowered plant in the F1 generation
	
	


(2)
(ii)     Draw a genetic diagram to show how self-pollination of the F1 purple-flowered plants produced mainly purple-flowered offspring in the F2 generation together with some white-flowered offspring.
Use the following symbols:
N = allele for purple flower colour
n = allele for white flower colour
(3)
(c)     When Mendel published his work on genetics, other scientists at the time did not realise how important it was.
Suggest two reasons why.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)
(Total 10 marks)
Q3.
In humans, chromosome X and chromosome Y are the sex chromosomes.
(a)     Most cells in the human body contain two sex chromosomes.
Which type of cell does not have two sex chromosomes?
Tick one box.
 
	Liver cell
	[image: ]

	Muscle cell
	[image: ]

	Nerve cell
	[image: ]

	Red blood cell
	[image: ]


(1)
(b)     Apart from the sex chromosomes, how many other chromosomes are there in most human body cells?
Tick one box.
 
	21
	[image: ]
	 
	23
	[image: ]
	 
	44
	[image: ]
	 
	46
	[image: ]


(1)
Stickler syndrome is an inherited disorder that causes damage to the eye.
One of the symptoms of Stickler syndrome is that black spaces can appear in the visual image.







(c)     Which part of the eye is affected by Stickler syndrome?
Tick one box.
 
	Ciliary muscles
	[image: ]

	Iris
	[image: ]

	Retina
	[image: ]

	Suspensory ligaments
	[image: ]


(1)
Stickler syndrome is caused by the inheritance of a dominant allele.
The diagram shows the inheritance of Stickler syndrome in two families.
[image: ] 
Use the following symbols in your answers to (d) and (e):
A = the dominant allele for Stickler syndrome
a = the recessive allele for unaffected vision.
(d)     Explain why none of the children of persons 7 and 8 have Stickler syndrome.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(e)     Person 12 marries person 18.
Use a Punnett square diagram to find the probability that their first child will be a female with Stickler syndrome.Probability of a female child with Stickler syndrome = ________________________
(4)
(Total 9 marks)
Q4.
Polydactyly is an inherited condition caused by a dominant allele.
(a)     The figure below shows the hand of a man with polydactyly. The man has an extra finger on each hand.
The man’s mother also has polydactyly but his father does not.
[image: ] 
© Ifness/iStock
(i)     The man is heterozygous for polydactyly.
Explain how the information given above shows that the man is heterozygous for polydactyly.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(3)
(ii)     The man marries a woman who does not have polydactyly.
What is the probability that their first child will have polydactyly?
______________________________________________________________
(1)
(b)     The man has red hair. His sister has brown hair.
Both of their parents have brown hair.
Brown hair is caused by the dominant allele, B.
Red hair is caused by a recessive allele, b.
Complete the genetic diagram below to show how the man’s parents were able to have some children with red hair and some with brown hair.
 
	 
	Father
	Mother

	Parental phenotypes
	_________________
	_________________

	Parental Genotypes
	_________________
	_________________

	Gametes
	________  ________
	________  ________


Offspring genotypes: _____________________________________________
Offspring phenotypes: ____________________________________________
(5)
(Total 9 marks)
Mark schemes
Q1.
(a)  same kingdom + phylum + class + order
or
same order
or
they have the top four groups the same
allow both Poales
1
(b)  Rr / rR
do not accept RR or rr
ignore heterozygous
do not accept homozygous
1
(c)  CWCW
1
(d)
allow R and W throughout
allow own symbols if defined
parental genotypes / gametes correct for both parents:
CR CW CR CW / CR and CW
1
genotypes of offspring correctly derived in a Punnett square:
CRCR  CRCW  CWCW
allow correctly derived genotypes from incorrect gametes
1
correct identification of phenotypes from their cross:
CRCR = red
CRCW = pink
CWCW = white
allow colours correctly identified from different offspring, only if pink and other colour(s) are given
1
(e)  answer correctly derived from part (d) to match stated phenotypes
allow 50(%) if no offspring given in part (d)
allow to match genotypes if no phenotypes given
1
(f)   (several groups)
so many / several plants can be produced
allow each (group) will give a new plant
1
(nutrients)
for making protein / amino acids or for making chlorophyll or for providing energy or for respiration
allow other examples
do not accept making energy
ignore for growth
1
(add hormones)
so differentiation occurs or so roots / shoots develop
allow for the formation of different tissues / organs / named
allow to stimulate cell division
1
(sterile conditions)
to prevent growth / entry of microorganisms / named type or prevent decay / disease
ignore to kill microorganisms
ignore contamination unqualified
1
(temperature = 20 °C)
so optimum / good growth
allow reference to enzymes working well
ignore enzymes not denatured
ignore reference to pathogens / microorganisms
1
(g)  (all new plants have been) produced by asexual reproduction / mitosis or produced without (fusion of) gametes
ignore produced from one parent
1
(so) all are genetically identical / clones or all are CRCW / heterozygous
allow all are the same genotype / alleles / genes / DNA
1
[14]
Q2.
(a)     (i)      3.15 : 1
accept 3.147:1 or 3.1 : 1 or 3 : 1
do not accept 3.14 : 1
Ignore 705:224
1
(ii)     any two from:
•        fertilisation is random or ref. to chance combinations (of alleles / genes / chromosomes)
•        more likely to get theoretical ratios or see (correct) pattern or get valid results if large number
allow ref. to more representative / reliable
do not allow more accurate or precise
ignore fair / repeatable
•        anomalies have limited effect / anomalies can be identified
accept example of an anomaly
2
(b)     (i)      in sequence:
Homozygous
Homozygous
Heterozygous
All 3 correct = 2 marks
2 correct = 1 mark
1 or 0 correct = 0 marks
2
(ii)     genetic diagram including:
Parental genotypes: Nn and Nn
allow other characters / symbols only if clearly defined
1
or
Gametes: N and n + N and n derivation of offspring genotypes: NN   Nn   Nn   nn
allow genotypes correctly derived from candidate’s P gametes
1
identification: NN and Nn as purple and nn as white
allow correct identification of candidate’s offspring genotypes but only if some F2 are purple and some are white
1
(c)     any two from:
•        did not know about chromosomes / genes / DNA
or did not know chromosomes occurred in pairs
ignore genetics
•        had pre-conceived theories
eg blending of inherited characters
ignore religious ideas unless qualified
•        Mendel’s (mathematical) approach was novel concept
allow his work was not understood or no other scientist had similar ideas
•        Mendel was not part of academic establishment
allow he was not considered to be a scientist / not well known / he was only a monk
•        work published in obscure journal / work lost for many years
•        peas gave unusual results cf other species
allow he only worked on pea plants
•        Mendel’s results were not corroborated until later / 1900
2
[10]
Q3.
(a)     red blood cell
1
(b)     44
1
(c)     retina
1
(d)     7 and 8 / the parents
do not have A (allele)
or only have a (allele) or are aa
allow converse – if parents had an A (allele) they would have Stickler syndrome
1
so children cannot inherit A
or can only inherit a
or
the parents show the recessive characteristic
so must be homozygous
(recessive)
or must be aa
or parents cannot have A
1
(e)     parental genotypes:
12 = Aa and 18 = aa
or parental gametes:
12 = A + a and 18 = a + a
1
derivation of offspring genotypes
allow ecf
1
identification of Aa offspring as Stickler
1
probability = 0.25 / [image: ] / 1 in 4 / 25% / 1:3
allow ecf – e.g. 0.5 if 12 = AA
do not accept 3:1
do not accept 1:4
1
[9]
Q4.
(a)     (i)    man has (inherited) polydactyly (PD) allele (from mother)
1
man has (inherited) other / normal / recessive allele from father
1
because father does not have PD allele or if father had it father would have had PD or father only has normal allele or father is homozygous recessive
1
allow gene for allele
(ii)     0.5 / ½ / 1 in 2 / 1:1 / 50%
do not allow 1:2 or 50/50
allow 50:50
1
(b)     parental phenotypes: both brown
1
parental genotypes:     both Bb
1
gametes: B     b    and    B     b 
1
allow only on gametes answer line
allow ecf from genotypes
offspring genotypes: BB    (2)Bb bb
allow ecf from gametes
1
offspring phenotypes correctly assigned to genotypes:
BB & Bb = brown    bb = red
do not penalise confusion of ‘phenotypes’ & ‘genotypes’ here
1
[9]








Obviously there are many more topics in A level Biology we have selected the most accessible at this stage. Now please attempt the challenge below. 

Challenge  Task – Respiration is a year 13 topic – this is supposed to be difficult! – Approx. 2  hour

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
 http://www.bbc.co.uk/education/guides/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=00jbG_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.
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Year 11 into 12 Bridging Booklet assessment
IMPORTANT – THIS MUST BE COMPLETED
These are real A level questions on some GCSE topics. You are supposed to find these difficult – please attempt every questions. Answer in the space below each question


1(a). Water moves by osmosis in living organisms.
i. Define osmosis.
	 
 
 
[2]
ii. Plants rely on osmosis for support.

Explain the importance of osmosis in plant support.
 
 
 
 
 
 
 
[3]
  (b). A group of students used the following method to investigate osmosis in plant cells.
 
	
	•
	Cut pieces of plant material of equal surface area ensuring no skin is present.

	
	•
	Rinse to remove cell debris.

	
	•
	Gently pat the plant pieces dry with a paper towel.

	
	•
	Weigh each piece and record mass.

	
	•
	Put the plant piece in a 200 cm3 beaker.

	
	•
	Cover plant piece with 50 cm3 of sucrose solution.

	
	•
	Use sucrose solutions of 0, 0.1, 0.3, 0.5, 0.7 mol dm-3.

	
	•
	Leave for 24 h.

	
	•
	Remove the piece of plant material.

	
	•
	Dry carefully using a paper towel.

	
	•
	Weigh the plant piece and record the mass.

	
	•
	Calculate the percentage change in mass for each piece.

	
	•
	Repeat twice for each sucrose concentration.




The students investigated material from three different plants: carrot, courgette and potato.
Their results are shown in Table 16.
 
	

Plant
	Sucrose concentration /mol dm-3
	Percentage change in mass
	

	
	
	Replicate 1
	Replicate 2
	Replicate 3
	Mean
	

	


Carrot
	0
	+ 6.0
	+ 5.8
	+ 5.8
	+ 5.87
	

	
	0.1
	+ 4.2
	+ 4.1
	+ 4.3
	+ 4.20
	

	
	0.3
	+1.5
	+1.5
	+1.3
	+ 1.43
	

	
	0.5
	– 2.4
	– 2.3
	– 2.1
	– 2.27
	

	
	0.7
	– 6.3
	– 6.1
	– 6.3
	– 6.23
	

	


Courgette
	0
	+ 7.9
	+ 7.8
	+ 7.6
	+ 7.77
	

	
	0.1
	+ 5.5
	+ 5.5
	+ 5.5
	+ 5.50
	

	
	0.3
	+ 1.9
	+ 1.8
	+ 2.0
	+ 1.90
	

	
	0.5
	– 1.2
	– 1.4
	– 1.1
	– 1.23
	

	
	0.7
	– 4.3
	– 4.4
	– 4.1
	– 4.27
	

	


Potato
	0
	+ 5.7
	+ 5.8
	+ 5.7
	+ 5.77
	

	
	0.1
	+ 3.1
	+ 2.9
	+ 3.0
	+ 3.00
	

	
	0.3
	– 0.3
	– 0.4
	– 0.6
	– 0.43
	

	
	0.5
	– 2.4
	– 2.2
	– 2.5
	– 2.37
	

	
	0.7
	– 6.1
	– 5.9
	– 5.1
	– 5.70
	



 
	Table 16



i. Explain why it was necessary to calculate percentage change in mass.
 
 
 
[2]


ii. The students identified replicate 3 of the potato in 0.7 mol dm-3 sucrose as anomalous.

Suggest a practical error by the students that might have caused this result to be anomalous and explain the likely effect of this error.
 
 
 
 
[2]
iii. Use Table 16 to identify which plant cells contained the highest concentration of sucrose.

Justify your conclusion.
 
 
 
 
 
 
 
 
[3]
 

2. Fig. 3.1(a) and Fig. 3.1(b) below show root hairs on the surface of roots. The two images were taken using different types of microscope.
[image: C:\core\files\questions\1493223382\H021BiologyAF211-012016Jun\img\p6_01a_150.png]
Fig. 3.1(a)

[image: C:\core\files\questions\1493223382\H021BiologyAF211-012016Jun\img\p6_02a_150.png]
Fig. 3.1(b)

One of the images was taken using a scanning electron microscope.

Identify which image, Fig. 3.1(a) or Fig. 3.1(b), was taken using a scanning electron microscope.
 

Justify your choice.
 
 
 
 
[2]
 

3. Fig. 1.1 shows a student’s diagrams of two plant cells. Each cell was observed using a different type of microscope. The cells are not drawn to scale.
[image: C:\core\files\questions\adminupload\120602\pg02_001_150.png]
Fig. 1.1
i. Cell B in Fig. 1.1 was observed using an electron microscope.
Give one piece of evidence from Fig. 1.1 that supports this.
 
[1]
ii. Give one way that an image produced by a laser scanning confocal microscope differs from that produced by an electron microscope.
 
[1]
 





4. A group of students was given a 1% solution of an unknown digestive enzyme.

They were also given three tubes containing an identical mixture of foods.

The students carried out a different biochemical test on each tube before and after adding the unknown enzyme. Their results are shown in the table below.
 
	 
	 
	Colour before
	Colour after
	 

	 
	  Biuret test
	purple
	purple
	 

	 
	  Iodine test
	blue / black
	yellow / orange
	 

	 
	  Benedict's test
	brick red
	brick red
	 



Name the type of enzyme the students used.
 
	A
	protease

	B
	carbohydrase

	C
	lipase

	D
	lipase


 
	Your answer
	[image: C:\core\files\questions\adminupload\3569\Square_150.png]
	[1]


 

5. The concept of molecules with complementary shapes can be used to explain many processes in living things.

Complete the following passage about the mechanism of enzyme action.

Enzymes are proteins which speed up the rate of biological reactions. They form an

 ......................................................................... by binding to their substrate at a site known as the

 ......................................................................... . This site has a specific shape created by the

 ......................................................................... structure of the protein molecule. This means that

each enzyme can bind to only one type of substrate molecule.

This is explained by the lock and key hypothesis. In an alternative hypothesis, the binding site

changes shape to fit more closely around the substrate molecule. This is called the

 ......................................................................... hypothesis. This hypothesis can help to explain

how enzymes enable reactions to occur at lower temperatures by reducing the

 ......................................................................... required for the reaction to occur.
[5]
 

















6. Sperm cells are an example of a specialised cell.
[image: C:\core\files\questions_migrate\1481388552\H020BiologyAH020-01NewSAM\img\p7_01_150.png]


Which statement correctly describes one specialisation of a sperm cell?
A. tail contains flagellum which generates ATP
B. head contains chromosomes in homologous pairs
C. acrosome contains enzymes to digest outer portion of egg
D. midpiece contains mitochondria which enter egg


Your answer [image: C:\core\files\questions_migrate\1481388552\H020BiologyAH020-01NewSAM\img\p2_01_150.png]
[1]
 

7(a). Fig. 20.1 shows a transmission electron micrograph of part of a eukaryotic cell.
[image: C:\core\files\questions_migrate\1483639142\H020BiologyAH420-02Practice\img\p24_01a_150.png]

i. Identify one feature inside the cell that would also be seen in a prokaryotic cell.[1]
ii. Identify two features of this cell that confirm it is not a prokaryotic cell.

In each case state the letter and the name of the feature.

Letter...................... Name...........................................................................................................................

Letter...................... Name...........................................................................................................................
[2]
  (b). The cell shown in Fig. 20.1 is capable of synthesising and secreting proteins.

Using only the letters from Fig. 20.1, list the correct sequence of the organelles involved in synthesis and secretion of a protein.
 



[3]
 

8. Practical apparatus is often used in biological investigations.

Table 22 is a list of practical apparatus used in biological investigations. Each piece of apparatus has been assigned a letter.
 
	 
	Letter
	Apparatus

	A
	calorimeter

	B
	gridded quadrat

	C
	biosensor

	D
	potometer

	E
	chromatography tank

	F
	spirometer

	G
	colorimeter



	

	

Table 22
	














The table below gives five examples of biological investigations.

Using Table 22, write the letter of the correct piece of apparatus that would be used in each investigation.
 
	
	 
	Biological investigation
	Letter of piece of apparatus that would be used

	Determining blood glucose concentration over a short time period following a meal
	


	Determining the distribution of dandelions on a playing field
	


	Estimating the concentration of pigment that has escaped from plant tissue that had been placed in water baths of different temperatures
	


	Measuring the vital capacity of a student
	


	Estimating the rate of transpiration in a plant shoot
	




	

	

[3]


 

9. The first table contains a number of statements that can be used to explain some features of the mammalian heart and blood vessels.
 
	A
	Both atria pump blood into the ventricles.

	B
	The pressure is very high.

	C
	The left ventricle wall creates higher pressure than the right ventricle wall.

	D
	The pressure fluctuates a lot.

	E
	Mammals have a double circulatory system.

	F
	The muscle contracts to maintain blood pressure.

	G
	The ventricles are larger than the atria.





The second table lists some structural features of the heart or blood vessels.

Select the most appropriate statement, A to G, to explain each feature.

The first one has been completed for you.
 
	Structural features of the heart or blood vessels
	Statement
(A to G)

	The wall of the left ventricle is two to three times thicker than the wall of the right ventricle.
	C

	Small arteries have muscular walls.
	 

	The wall of the left atrium is the same thickness as the wall of the right atrium.
	 

	Arteries close to the heart have a lot of elastic tissue in their walls.
	 

	There is a septum that divides the left side of the heart from the right.
	 


[4]
 




10. Fig. 5.1 is a diagram showing the structure of part of the human respiratory system. The lungs provide an efficient gaseous exchange surface. 
[image: C:\core\files\questions\1495122158\H023BiologyBF221-01Jun15\img\p12-01a_150.png]
Fig. 5.1


Using Fig. 5.1, explain how the structure of the lungs provides humans with an efficient gaseous exchange surface.

[image: C:\core\files\questions\1495122158\H023BiologyBF221-01Jun15\img\p1_01a_150.png]In your answer, you should use appropriate technical terms, spelled correctly.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[5]
 




11. Amino acids can be transported into cells by active transport.

Describe the mechanism of active transport.
 
 
 
[2]
 

12. Organisms can use simple diffusion to exchange gases when the diffusion pathway is less than 1 mm.

A beet armyworm larva:
 
	•
	has a cylindrical shape

	•
	is 15 mm long

	•
	has a volume of 30 mm3.




Calculate the diffusion pathway of the larva and state whether it could or could not rely on simple diffusion across its external surface to meet its gas exchange requirements.

Use the formula: Volume of a cylinder = πr2l








 
	diffusion pathway = ........................................................ mm

larva ........................... rely on simple diffusion
[2]


 

13(a). Biological processes can be investigated using models.

The effect of cell size on diffusion can be investigated using cubes of agar jelly to represent cells of different sizes.

A student used cubes of agar jelly containing universal indicator, which changes colour at different pH. 
· Five different sizes of cubes were cut from a larger block using a scalpel.
· Cubes were placed in a beaker containing hydrochloric acid (enough to cover the cubes) and a stopwatch was started.
· After 2 minutes the cubes were removed, rinsed with distilled water and blotted dry.
· Acid absorbed at the outside continued diffusing towards the centre of the blocks.
· The time taken for the blocks to turn entirely red was recorded.

The results are shown in Table 22.1 on the insert.
[image: C:\core\files\questions_migrate\1486057448\H020BiologyAH020-01Practice\img\p02_01a_150.png]


What was the role of the universal indicator in this experiment?[1]
 

  (b). 
i. In the space provided, plot a graph of mean time taken to turn red against surface area to volume ratio. 
 
	

[4]



[image: C:\core\files\questions_migrate\1486057448\H020BiologyAH020-01Practice\img\p16_01_150.png]
ii. Describe the pattern shown by your graph.
 
 
[1]
 

14. A group of students were investigating the diffusion of molecules across membranes using a ‘model cell’, as shown below.
[image: C:\core\files\questions\1493222983\H020BiologyAH020-012016Jun\img\p10_01a_150.png]


Biochemical tests were used to identify the types of molecules present. The results are shown in the table below.

A tick (✔) represents a positive result.

Which of the rows, A to D, shows the correct results for the ‘cytoplasm’ at the beginning of the experiment and the ‘extracellular fluid’ at the end of the experiment?
 
	
	Benedict's test
	Biuret test
	Iodine test

	
	‘cytoplasm’
	‘extracellular fluid’
	‘cytoplasm’
	‘extracellular fluid’
	‘cytoplasm’
	‘extracellular fluid’

	A
	
	✔
	✔
	
	✔
	

	B
	
	✔
	✔
	✔
	✔
	

	C
	✔
	✔
	
	
	✔
	✔

	D
	✔
	
	✔
	
	✔
	




Your answer   [image: C:\core\files\questions\1493222983\H020BiologyAH020-012016Jun\img\p3_03a_150.png]
[1]
 

15. Fig. 23 shows a microscope image of a cross section taken from the stem of a sunflower, Helianthus annuus.
[image: C:\core\files\questions\1554782429\H020H420-BioA-H020-01\img\pg16_Q_01_150.png]
Fig. 23


Calculate the magnification of this image.




 
	 
	 
	[2]


 

END OF QUESTION PAPER
















































EXTRA TASKS – Complete any extra tasks below of your choosing. At least 1 hour!

Complete some quizzes
https://lovebiology.co.uk/a_level.php


Breadth tasks 
These are tasks that will give you a greater appreciation on key concepts in Biology you do not need to make notes. 

Go to the website below and watch the video, several questions are embedded within the short film The Making of the Fittest: Natural Selection and Adaptation, which uses the rock pocket mouse as a living example of natural selection. https://www.biointeractive.org/classroom-resources/interactive-assessment-natural-selection-andadaptation 
Watch a short video that presents the approaches scientists used to identify a mutation that causes retinitis pigmentosa (RP) in a patient. At various points, the video will pause and you will be asked to think about the research. You will not be able to continue to watch the video, until you have answered and saved your response to the prompt. 
https://media.hhmi.org/biointeractive/interactivevideo/mutated_gene_casestudy/index.html 
This video case study explores whether fungicides play a role in the decline of bee populations. https://media.hhmi.org/biointeractive/interactivevideo/bumblebee_casestudy/ The story of African elephants and conservation https://media.hhmi.org/biointeractive/click/elephants/survey/

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.
https://sciencecourseware.org/vcise/drosophila/Drosophila.php?guestaccess=1	

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.edu/

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”

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 withscales.
 https://www.zsl.org/conservation

 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/






TED talks
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. You could look up others on TED talks





[image: ]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.










[image: ]
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_ what_doctors_don_t_know_about_the_dr 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.


[image: ]









[image: ]

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.
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What are vesicles?

membranous sacs that are used to transport
materials in the cell

What are lysosomes?

specialised forms of vesicles with hydrolytic enzymes
that break down waste material in cells

What is the role of the cytoskeleton?

controls cell movement, movement of organelles
within the cell, and provides mechanical strength to
the cell

Name the three types of cytoskeletal
filaments

microfilaments, microtubules, and intermediate fibres

Give two types of extension that protrude
from some cells

Tlagella (whip-like protrusions) and cilia (tail-ike
protrusions)

What is the endoplasmic reticulum (ER)?

a network of membranes enclosing flattened sacs
called cisternae

What are the functions of the two types of
ER?

smooth ER — lipid and carbohydrate synthesis, and
storage
rough ER — synthesis and transport of proteins

What is the function of the Golgi apparatus?

plays a part in modifying proteins and packaging them
into vesicles
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Why are cells stained before being viewed
with a light microscope?
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ccomponents, makes them visible, and allows them to
be identified

What s an eyepiece graticuie?

a glass disc that fits on top of the eyepiece lens thal is
marked with a fine scale from 1 to 100

Whal is a stage micrometer?

a microscope siide with a very accurate scale in
micrometers () engraved on it

What is a scientific drawing?

alabelled line drawing that is used to highlight
particular features and does not include unnecessary
detail or shading, it should always have a title and
state the magnification

What is magnification?

how many times larger an image is than the actual
size of the object being viewed

What is resolution?

the abillty to see individual objects as separate
entities

What is the function of the nucleus?

controls the metabolic activities of the cell as it
contains genetic information in the form of DNA|

What is the nucleolus?

area within the nucleus that is responsible for
producing ribosomes

What is the function of mitochondria?

site of production of ATP in the final stages of cellular
respiration

What are vesicles?

membranous sacs that are used to transport
materials in the cell

What are lysosomes?

specialised forms of vesicles with hydrolytic enzymes

that break down waste material in cells
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(@) Describe osmosis in terms of water potential.

(b) Tn an experiment, cylinders cut from a potato were placed in sucrose solutions
of different concentrations. The cylinders were measured before and after
immersion in sucrose solution. Figure 1 shows the effect of the sucrose solutions
on the length of the potato cylinders.
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(a) Oxygen and water move through cell-surface membranes into cells. Describe two
ways in which these movements are similar.

Figure 3 shows the cffect of concentration on the rate of uptake of magnesium ions by

root hair cells.
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(b) For curve Y name the process the cells are using to absorb magnes
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answer.
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between concentrations A and B.
(d) For curve Z explain why the rate of uptake increases between B and C.
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