Bridging the gap between GCSE and A-level Biology

AQA Biology
__________________________________________________________________________________________

Biology is an interesting subject to study at advanced level as it provides an understanding of life at all levels from molecules and cells to ecosystems and the biosphere. Students who embark on A-level Biology should be able to apply their knowledge from GCSE Biology to solve problems in familiar and less familiar contexts. 

The transition between GCSE and A‐level is large, the tasks in this summer work aim to secure your knowledge of GCSE Biology, enable you to get to grips with some new terminology, improve your problem-solving skills and practical skills to give you a head start in A level Biology.
In year 12 Biology there are 4 topics:

1. Biological molecules
2. Cells
3. Organisms exchange substances with their environment
4. Genetic information, variation and relationships between organisms

In this summer work you will be given tasks to introduce you to each of these 4 topics. For each topic you will be set

a) Secure GCSE knowledge – produce a concept map to review and secure GCSE Biology knowledge. Here is the link to the AQA GCSE Biology specification for reference:
https://filestore.aqa.org.uk/resources/biology/specifications/AQA-8461-SP-2016.PDF
b) Seneca assignments each one will provide revision of GCSE topics and/or a simple introduction to AS. This needs to be completed online. You will get immediate feedback and can get more help with any topics you find difficult.

c) A short question in the form ‘What is…?’ for you to research independently. Write a brief report of your findings, include any relevant data or diagrams. Remember to give the reference of any website or book you find useful (including the A-level Biology specification).
d) Challenge This will be a skills-based task, linked to practical work and/or maths skills. You may find it useful to look at the AQA Practical handbook, click on the link below:
https://filestore.aqa.org.uk/resources/biology/AQA-7401-7402-PHBK.PDF
TASK 1: Follow the link below to view the AQA A-level Biology specification, you should print out pages 8 & 9 (they give you an overview of the course and assessment) for the front of your A-level Biology file.

https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402
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 Click the link to join Seneca or add in the class code below.

https://app.senecalearning.com/dashboard/join-class/668ejhwoo7
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Keep a record of all your work to be handed in in September. Topics 1 & 3 will be handed to Mrs Fairclough or Mrs Simpson, and topics 2 & 4 will be handed to Mr Allport, Mrs Briggs or Mr Price.
SUMMER WORK BY TOPIC
1. Biological molecules
a) Secure GCSE knowledge: Use the concept map (slide 1 of the PowerPoint) as a starting point to secure knowledge of this section. Here are the links to relevant pages on GCSE Bitesize (the link takes you to the start of each section, so you will have to click through each page to cover all content).
https://www.bbc.co.uk/bitesize/guides/zcttv9q/revision/1
https://www.bbc.co.uk/bitesize/guides/z9pkmsg/revision/5
b) Seneca assignment: Complete the following assignments

Biological Molecules GCSE Revision
Biological Molecules (this one is an introduction to the A-level content)

c) What is… induced fit? Describe and explain how the induced fit theory of enzyme action is different to that of the lock and key mechanism.

d) Challenge: Calculating rate of reaction / graph work
A technician investigated the effect of temperature on the rate of an enzyme-controlled reaction. At each temperature, he started the reaction using the same volume of substrate solution and the same volume of enzyme solution.
The figure below shows his results.
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                Time after start of reaction / s

Give one other factor the technician would have controlled.

TYPE YOUR ANSWER HERE:

(1 mark)

Calculate the rate of reaction at 25 °C.

Answer ____________________

(2 marks)

Amylase is an enzyme which hydrolyses starch to maltose. Some amylase and starch were mixed and the mixture incubated at 37 °C until the reaction was complete.
Sketch a curve on the axes below to show the progress of this reaction.
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(1 mark)

Explain why the rate of the reaction decreases as the reaction progresses.

TYPE YOUR ANSWER HERE:
(2 marks)

2. Cells

a) Secure GCSE knowledge: Use the concept map (slides 2 & 3 of the PowerPoint) as a starting point to secure knowledge of this section. Here are the links to relevant pages on GCSE Bitesize (the link takes you to the start of each section, so you will have to click through each page to cover all content).

https://www.bbc.co.uk/bitesize/guides/z84jtv4/revision/1
https://www.bbc.co.uk/bitesize/guides/zxr7ng8/revision/1
https://www.bbc.co.uk/bitesize/guides/zt8t3k7/revision/1
b) Seneca assignment: Complete the following assignments

Cells GCSE Revision

Cells 
c) What is… COVID 19? Describe the structure of coronavirus (include a labelled diagram), explain how the virus triggers an immune response and the effects it has on the human body.
d) Challenge: Biological drawing

Rules for biological drawing:

· Use a pencil with a sharp point

· Draw with clear, unbroken lines

· Do not include any colouring or shading

· Structures should be drawn in proportion

· Include a title of what you are observing 

· Label the important features using straight uncrossed lines

Figure 2 shows a photograph of part of a mitochondrion from a mouse liver cell taken using a transmission electron microscope at × 62 800 magnification.

Figure 2
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Produce a scientific drawing of the mitochondrion in Figure 2, use a piece of plain paper for your drawing.

Label the following parts of the mitochondrion on your drawing.

•        Matrix

•        Crista

(4 marks)

3. Organisms exchange substances with their environment

a) Secure GCSE knowledge: Use the concept map (slide 4 of the PowerPoint) as a starting point to secure knowledge of this section. Here are the links to relevant pages on GCSE Bitesize (the link takes you to the start of each section, so you will have to click through each page to cover all content).

https://www.bbc.co.uk/bitesize/guides/zyptv9q/revision/2
https://www.bbc.co.uk/bitesize/guides/zcttv9q/revision/4 (this page only - focus in this section is the small intestine and adaptations for absorption) 

https://www.bbc.co.uk/bitesize/guides/zqnsrwx/revision/1
https://www.bbc.co.uk/bitesize/guides/zyk8msg/revision/1
b) Seneca assignment: Complete the following assignment

Organisms exchange substances GCSE Revision

c) What is… haemoglobin? Describe the structure and function of haemoglobin.
d) Challenge: Maths skills, in this section you will be required to calculate:
· Surface area to volumes ratio

· PVR (pulmonary ventilation rate) = tidal volume x breathing rate

· CO (cardiac output) = stroke volume x heart rate

 Make sure that you are familiar with these calculations, then complete the following questions.
Q1.

(a) Describe the relationship between size and surface area to volume ratio of organisms.

TYPE YOUR ANSWER HERE:
(1 mark)

(b)     A scientist calculated the surface area of a large number of frog eggs. He found that the mean surface area was 9.73 mm2. Frog eggs are spherical.

The surface area of a sphere is calculated using this equation

Surface area = 4πr2

where r is the radius of a sphere

π = 3.14

Use this equation to calculate the mean diameter of a frog egg.

Show your working.

TYPE YOUR ANSWER HERE
Diameter = ____________________ mm

(2 marks)

Q2.

Scientists measured the rate of carbon dioxide release by three groups of insects of the same species at 10 °C, 20 °C and 30 °C. They also determined the mean mass of each group of insects.

The scientists results are shown in the table.

 

	 Temperature / °C
	Mean mass / g
	Rate of carbon dioxide release / µdm3 minute−1
	Rate of carbon dioxide

release per gram /

µdm3 g−1 minute−1

	 10
	0.047
	0.12
	 

	 20
	0.046
	0.33
	 

	 30
	0.048
	0.56
	 


(a)     Complete the table above and plot a graph of your calculated values against temperature on the graph paper. Express your calculated rates with the appropriate number of significant figures.
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(3 marks)

Q3.

The graph shows how pulmonary ventilation changes during a period of exercise.
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(a)     Describe how pulmonary ventilation changed during the period of exercise.

TYPE YOUR ANSWER HERE: 

(1 mark)

(b)     After 4 minutes of exercise, the breathing rate was 20 breaths per minute. Explain how you could use this information and the graph to calculate tidal volume.

TYPE YOUR ANSWER HERE: 

(2 marks)

Q4.

The table shows the volume of blood in a woman’s left ventricle at different times during one second.

 

	Time / seconds
	Volume of blood in left ventricle / cm3

	0.0
	112

	0.1
	120

	0.2
	95

	0.3
	65

	0.4
	50

	0.5
	55

	0.6
	82

	0.7
	90

	0.8
	100

	0.9
	112

	1.0
	120


(a)     Use the data in the table to calculate the heart rate in beats per minute.

HIGHTLIGHT THE CORRECT BOX

 

	60
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	66.7
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	85.7
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(1 mark)

(b)     The stroke volume is the volume of blood pumped out of the left ventricle during one cardiac cycle.

Use the table above to determine the stroke volume.

TYPE YOUR ANSWER HERE:
Stroke volume = ____________________ cm3

(1 mark)

4. Genetic information, variation and relationships between organisms

e) Secure GCSE knowledge: Use the concept map (slide 5 of the PowerPoint) as a starting point to secure knowledge of this section. Here are the links to relevant pages on GCSE Bitesize (the link takes you to the start of each section, so you will have to click through each page to cover all content).

https://www.bbc.co.uk/bitesize/guides/z9pkmsg/revision/1
https://www.bbc.co.uk/bitesize/guides/zg8f4qt/revision/1
https://www.bbc.co.uk/bitesize/guides/zsg6v9q/revision/1
https://www.bbc.co.uk/bitesize/guides/zcqbdxs/revision/1
https://www.bbc.co.uk/bitesize/guides/z9mcqhv/revision/1
f) Seneca assignment: Complete the following assignment

Genetic information GCSE Revision

g) What is… taxonomy? Describe taxonomy, explain the how taxonomic relationships are established, include an example, and consider the use of modern technologies in determining taxonomic relationships.
h) Challenge: The use of aseptic techniques for microbial growth. 

· What are aseptic techniques? 

· Describe the precautions that must be taken when growing microbes in a school laboratory, this can be written in the format of a risk assessment, format below (add as many rows as you need).

	Hazard
	Risk
	Precaution (i.e. how to minimise risk)

	
	
	


