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Welcome to A Level Biology!
Congratulations on choosing A Level Biology. This pack has been carefully designed to bridge the gap between your GCSE knowledge and the demands of the AQA A Level course. Each week focuses on a key area of biology — building your confidence, deepening your understanding, and introducing the kind of extended writing and analysis that A Level requires.
	📋  How to use this pack
• Complete ONE week's activity per week over the summer — set aside around 60–90 minutes.
• Each week includes: a 'Did You Know?' bridge section linking GCSE to A Level, a key term activity, a diagram task, exam-style questions, and a stretch challenge.
• Write answers directly in the pack or in a dedicated notebook.
• Don't worry if you find questions challenging — that's the point! Make a note of anything to ask your new teacher in September.
• A mark scheme will be provided by your teacher to self-assess when you arrive.



	Week
	Topic
	Bridge Theme: GCSE → A Level

	1
	Cells & Microscopy
	From basic cell structure → ultrastructure and organelle function

	2
	Biological Molecules
	From nutrients in food → molecular structure and biochemical testing

	3
	Enzymes
	From lock-and-key → induced fit and factors affecting rate

	4
	DNA & Inheritance
	From basic genetics → DNA structure, protein synthesis, and mutations

	5
	Transport in Organisms
	From the heart and circulation → gas exchange surfaces and mass flow

	6
	Ecology & Biodiversity
	From food chains → sampling, biodiversity indices, and conservation



	⭐  A quick word about A Level Biology
A Level Biology is a big step up from GCSE — but it's also much more rewarding. You will go deeper into every topic, learn to evaluate data and scientific evidence, and write extended analytical answers.
The best A Level biologists are curious. If something sparks your interest this summer — look it up, watch a documentary, read an article. Science doesn't stop at the specification!




🔬  Week 1 — Cells & Microscopy
	🌉  Bridge: GCSE → A Level
At GCSE, you learned that plant and animal cells have nuclei, mitochondria, and a cell membrane. You also compared eukaryotic cells with bacterial (prokaryotic) cells.
At A Level, you'll go much further — studying the detailed ULTRASTRUCTURE of organelles (their internal structure), understanding how each organelle is adapted to its function, and using real magnification calculations from electron micrographs.
This week we revisit your GCSE foundations and start to push into A Level territory.



Part A — Key Terms: GCSE Recap
Match each organelle to its correct function. Draw a line or write the letter next to the function.

	Organelle
	Function

	A. Nucleus
	Controls entry and exit of substances into the cell

	B. Mitochondria
	Site of aerobic respiration — produces ATP

	C. Ribosome
	Contains genetic information (DNA) and controls cell activity

	D. Cell membrane
	Where proteins are made (translation of mRNA)

	E. Chloroplast
	Site of photosynthesis — found in plant cells only

	F. Cell wall
	Gives plant cells a rigid structure; made of cellulose



Now use your matches to answer: Which three organelles would you find in a bacterial cell but NOT a plant cell? Explain your reasoning.
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



Part B — Going Deeper: Eukaryotes vs Prokaryotes
	🔍  A Level Focus: Key differences to learn
Eukaryotic cells: membrane-bound nucleus, 80S ribosomes, mitochondria, complex organelles — e.g. plant cells, animal cells, fungi
Prokaryotic cells: NO nucleus (DNA is naked/circular), 70S ribosomes (smaller!), NO mitochondria, MAY have cell wall (not cellulose — peptidoglycan), may have plasmids and flagellum
Size: prokaryotes are typically 1–10 μm; eukaryotes 10–100 μm



Complete the table below — put a ✓ or ✗ in each box:
	Feature
	Animal cell
	Plant cell
	Bacterial cell

	Cell wall
	
	
	

	Nucleus (membrane-bound)
	
	
	

	Mitochondria
	
	
	

	Chloroplasts
	
	
	

	Plasmids
	
	
	

	80S ribosomes
	
	
	

	70S ribosomes
	
	
	

	Circular / naked DNA
	
	
	



Part C — Diagram Task: Annotated Diagram of a Eukaryotic Cell
In the box below, draw and label a generalised animal cell. Include at least SIX labelled structures. Next to each label, write a one-sentence function. Try to include organelles you have not drawn before — look up 'rough endoplasmic reticulum', 'Golgi apparatus', and 'lysosome'.

	Draw your cell here — use pencil first, then annotate:  





















Part D — Magnification & Resolution
	📐  Key Formula — learn this!
Magnification  =  Image size  ÷  Actual size
Rearranges to:  Actual size  =  Image size  ÷  Magnification
Always check units! Convert to the same unit before calculating. 1 mm = 1000 μm



1. A photograph of a cell is 60 mm wide. The actual cell is 0.03 mm wide. Calculate the magnification. Show your working. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. An electron micrograph shows a mitochondrion at ×50,000 magnification. The image measures 25 mm. Calculate the actual size of the mitochondrion in micrometres (μm). [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Explain the difference between magnification and resolution. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



Part E — Exam-Style Questions
Attempt these questions as you would in an exam. Use full sentences and include key terms.

	Describe THREE differences between a prokaryotic cell and a eukaryotic cell.
	[3 marks]

	💡 Hints: Use the table you completed in Part B. For each difference, make sure you contrast both cell types — e.g. 'Prokaryotes have... whereas eukaryotes have...'











	A student is looking at a cell under a light microscope and says she can see the nucleus but not the ribosomes. Explain why she can see the nucleus but not the ribosomes, with reference to the concept of resolution.
	[4 marks]

	💡 Hints: Think about: size of each organelle, wavelength of light, what resolution means, why electron microscopes can see ribosomes











⭐  Stretch Challenge
	Going beyond GCSE
Research the endosymbiont theory. This theory explains how mitochondria and chloroplasts may have evolved from free-living bacteria billions of years ago.
Write a short paragraph (6–8 sentences) explaining: (a) what evidence supports this theory, and (b) why this means the boundary between 'prokaryote' and 'eukaryote' is more interesting than it first appears.
Hint: think about organelle size, ribosome type, double membranes, and circular DNA.



 Week 2 — Biological Molecules
	🌉  Bridge: GCSE → A Level
At GCSE, you learned that food contains carbohydrates, proteins, lipids, and vitamins. You tested for starch (iodine), glucose (Benedict's), and protein (Biuret).
At A Level, you will study the MOLECULAR STRUCTURE of these compounds — what atoms they contain, how they are joined together, and exactly how their structure relates to their function.
This week we revisit your GCSE biochemistry tests and begin to explore the molecular world beneath them.



Part A — Food Tests Recap
Complete the table below to recall the GCSE food tests you carried out:
	Substance tested for
	Reagent used
	Positive result (colour)
	Which foods contain this?

	Starch
	
	
	

	Reducing sugar (e.g. glucose)
	
	
	

	Protein
	
	
	

	Lipid (fat)
	
	
	



Part B — Going Deeper: Monomers and Polymers
	🔑  New A Level vocabulary — learn these terms
MONOMER — a small, repeating unit (the 'building block')
POLYMER — a large molecule made of many monomers joined together
CONDENSATION REACTION — joins two monomers together, releasing a molecule of WATER
HYDROLYSIS REACTION — breaks a polymer apart by ADDING water
Examples: amino acids → protein (peptide bond) | glucose → starch (glycosidic bond) | glycerol + fatty acids → triglyceride (ester bond)



Use the information above to complete the diagram below:
	Monomer(s)
	Bond formed
	Polymer produced
	Reaction type (condensation / hydrolysis)

	Amino acids
	
	Protein
	

	α-glucose
	Glycosidic bond
	
	Condensation

	
	Glycosidic bond
	Cellulose
	

	Glycerol + 3 fatty acids
	
	
	Condensation




Part C — The Importance of Water
	💧  Did you know? Water is one of the most important biological molecules
At A Level, you need to know that water has several properties arising from its DIPOLAR nature — the unequal sharing of electrons gives oxygen a partial negative charge and hydrogen a partial positive charge.
This allows hydrogen bonds to form between water molecules, giving water properties such as: high specific heat capacity, high latent heat of vaporisation, cohesion, and the ability to act as a solvent for polar/ionic substances.



Match each property of water to its biological importance:
	Property of water
	Biological importance

	High specific heat capacity
	Blood plasma can dissolve and transport glucose, ions, and hormones

	Good solvent for polar molecules
	Allows water to be drawn up in the xylem from roots to leaves

	Cohesion between molecules
	Prevents large temperature swings, keeping aquatic habitats stable

	Transparent
	Allows light to pass through so aquatic plants can photosynthesise



Part D — Exam-Style Questions

	A student tests two solutions — Solution A and Solution B — with Benedict's reagent. Solution A turns brick red. Solution B remains blue. The student then adds dilute hydrochloric acid to Solution B and heats it, neutralises it, then retests with Benedict's reagent. This time, Solution B turns brick red. Explain these results.
	[5 marks]

	💡 Hints: Think about: what a positive Benedict's test means, what happens when you hydrolyse a non-reducing sugar, what type of sugar is in Solution B












	Explain why the structure of a triglyceride makes it more suitable as an energy storage molecule than glycogen, for an organism that needs to store large amounts of energy with minimum mass.
	[4 marks]

	💡 Hints: Think about: lipid structure (C:H ratio), energy per gram, solubility in water, osmotic effects, compactness — compare to glycogen (polysaccharide)











⭐  Stretch Challenge
	Going beyond GCSE
Proteins are made of amino acids, but there are 20 different amino acids and each protein folds into a unique 3D shape.
Research the FOUR levels of protein structure: primary, secondary, tertiary, quaternary. For each level, state what it is, which type of bonds hold it together, and give an example of a protein with that structure.
Draw a simple diagram to show each level.




⚗️  Week 3 — Enzymes
	🌉  Bridge: GCSE → A Level
At GCSE, you used the lock-and-key model to explain enzyme action, and investigated the effects of temperature and pH on enzyme activity.
At A Level, you will learn the INDUCED FIT model (which is more accurate), study activation energy, understand enzyme inhibition in detail, and interpret more complex rate graphs.
Enzymes underpin virtually every A Level topic — from respiration to DNA replication — so getting confident with them now is vital.



Part A — Enzyme Basics Recap
Answer these GCSE-level questions from memory — then check against your notes:

1. What is the name given to the region of an enzyme where the substrate binds? [1]
___________________________________________________________________________
___________________________________________________________________________
1. What term describes an enzyme that has changed shape permanently and can no longer function? [1]
___________________________________________________________________________
___________________________________________________________________________
1. A student measures the rate of reaction for an enzyme at 20°C, 37°C, and 60°C. Sketch and describe the expected shape of a graph of rate against temperature for a human enzyme. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part B — The Induced Fit Model
	🔬  GCSE said: Lock and Key — A Level says: Induced Fit
The lock-and-key model suggests the active site is a rigid shape that perfectly fits the substrate.
The induced fit model (accepted at A Level) says the active site is FLEXIBLE — when the substrate approaches, the enzyme changes shape slightly to mould around it, forming a tighter enzyme-substrate complex.
This explains why enzymes are not perfectly specific — similar substrates can sometimes bind. It also better explains how inhibitors and extreme conditions affect enzyme activity.



Use the induced fit model to explain the following observations:

1. At very high temperatures, an enzyme loses its activity permanently. Using the induced fit model and the concept of protein structure, explain this observation. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. A competitive inhibitor molecule has a similar shape to the substrate. Describe what happens when a competitive inhibitor enters the active site, and explain the effect on reaction rate if substrate concentration is then greatly increased. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part C — Factors Affecting Enzyme Activity: Graph Interpretation
	📊  Reading enzyme graphs at A Level
At A Level you are expected to describe trends, explain mechanisms, and evaluate data critically.
When describing a graph: always quote values from the axes, describe the shape of the curve, and identify any plateau or optimum.
When explaining: always refer to molecular mechanisms (e.g. frequency of enzyme-substrate collisions, shape of active site).



Study this description of a graph and answer the questions:
	Graph description
A graph shows the rate of an enzyme-controlled reaction (y-axis) against substrate concentration (x-axis).
From 0 to 4 mmol dm⁻³: the rate increases steeply and almost linearly.
From 4 to 12 mmol dm⁻³: the rate continues to increase but more slowly, forming a curve.
Above 12 mmol dm⁻³: the rate levels off at a plateau (Vmax) at approximately 0.8 μmol min⁻¹.



1. Explain why the rate increases steeply at low substrate concentrations, using the concept of active sites. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Explain why the rate levels off at a plateau. What does this plateau represent? [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. On the same axes, sketch and explain what the graph would look like if a non-competitive inhibitor was added at the same substrate concentrations. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part D — Practical Skills: Investigating Enzyme Activity
	🧪  Required Practical connection
At A Level you will carry out Required Practical 1: Investigating the effect of a named variable on enzyme activity.
You need to be able to evaluate experimental design, identify variables (independent, dependent, controlled), assess reliability, and suggest improvements.



A student investigated the effect of pH on the rate of amylase breaking down starch. She used iodine solution to test for the presence of starch at 30-second intervals and recorded the time taken for the iodine to stop turning blue-black.

1. Identify the independent variable, dependent variable, and TWO controlled variables in this investigation. [4]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Suggest ONE limitation of using iodine solution as an indicator in this investigation. [1]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. The student repeated the experiment three times and calculated a mean. Explain why repeating the experiment improves the quality of the data. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________











Part E — Exam-Style Extended Writing

	Describe and explain the effect of increasing temperature on the rate of an enzyme-controlled reaction, from 0°C to 70°C. In your answer refer to: enzyme-substrate collisions, the active site, hydrogen bonds, and denaturation.
	[6 marks]

	💡 Hints: Structure your answer as a sequence: what happens at low temps → optimum → above optimum → denaturation. Don't forget to name the type of bonds broken and explain what denaturation means for enzyme structure.











⭐  Stretch Challenge
	Going beyond GCSE
Research ALLOSTERIC INHIBITION. This is a type of non-competitive inhibition where an inhibitor binds to a site OTHER than the active site (the allosteric site), changing the shape of the active site.
Many metabolic pathways use allosteric inhibition as a way of regulating themselves — this is called END-PRODUCT INHIBITION (or feedback inhibition).
Explain in your own words how end-product inhibition acts as a self-regulating mechanism in a metabolic pathway. Use a named example if you can find one.




🧬  Week 4 — DNA & Inheritance
	🌉  Bridge: GCSE → A Level
At GCSE, you learned that DNA is a double helix carrying genes, and you used Punnett squares to predict inheritance of single traits.
At A Level, you will study the MOLECULAR STRUCTURE of DNA in detail, learn exactly how genes code for proteins (protein synthesis), understand the nature of mutations, and explore more complex inheritance patterns.
DNA and gene expression underpin virtually everything in A Level Biology — from disease to evolution.



Part A — DNA Structure Recap
Test yourself: answer these questions from memory.
1. Name the THREE components that make up a single DNA nucleotide. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Which bases pair together in DNA? State the rule and name the type of bond. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. What does 'double helix' mean? Describe the structure of DNA in your own words. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part B — Going Deeper: The Genetic Code
	🔑  A Level extension: how DNA codes for proteins
Each gene is a sequence of DNA bases. The bases are read in groups of THREE — each triplet of bases is called a CODON (on mRNA) or a TRIPLET (on DNA).
Each codon codes for one AMINO ACID. The sequence of amino acids makes the protein.
Key properties of the genetic code (learn these!): TRIPLET (3 bases per amino acid) | DEGENERATE (multiple codons can code for the same amino acid) | NON-OVERLAPPING (each base is read only once) | UNIVERSAL (the same codons code for the same amino acids in almost ALL living organisms — evidence for evolution!)



Use the information above to answer:
1. There are 4 different DNA bases. If the code were a doublet code (2 bases per amino acid), how many different amino acids could be coded for? Show your calculation. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. The genetic code is described as 'degenerate'. What does this mean, and suggest one advantage of this property. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. The fact that the genetic code is almost universal in all organisms is used as evidence for evolution. Explain this reasoning. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part C — Protein Synthesis Overview
	📍  Two stages — both happen in all living cells
TRANSCRIPTION (in the nucleus): a section of DNA is used as a template to make a complementary strand of mRNA (messenger RNA). The enzyme RNA polymerase moves along the template strand, joining RNA nucleotides by complementary base pairing. Note: in RNA, Thymine (T) is replaced by Uracil (U).
TRANSLATION (at ribosomes): the mRNA moves to a ribosome. Transfer RNA (tRNA) molecules carry specific amino acids to the ribosome. Each tRNA has an ANTICODON that base-pairs with the codon on the mRNA. Amino acids are joined by peptide bonds to form a polypeptide chain.



A section of the DNA template strand reads:  3' — T A C G G T C C A — 5'

1. Write the complementary mRNA strand produced during transcription. Remember to replace T with U. [1]
___________________________________________________________________________
___________________________________________________________________________
1. The mRNA codons you have written above each code for one amino acid. How many amino acids would this section of mRNA code for? [1]
___________________________________________________________________________
___________________________________________________________________________
1. A mutation changes the 4th base on the DNA template strand from G to A. Predict and explain the effect this might have on the protein produced. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________





Part D — Genetic Crosses: GCSE to A Level
	💡  Revision: Punnett squares
At GCSE, you used Punnett squares for simple monohybrid and dihybrid crosses.
At A Level, you will also encounter: codominance (both alleles expressed), sex-linkage (gene on X chromosome), and epistasis (one gene masks the expression of another).
This section bridges the GCSE Punnett square to A Level genetics vocabulary.



Cystic fibrosis (CF) is caused by a recessive allele (f). The dominant allele is (F).
1. Two carriers (Ff × Ff) have a child. Use a Punnett square to calculate the probability of the child having cystic fibrosis. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Explain the difference between an organism's GENOTYPE and PHENOTYPE, using an example from the cross above. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. In humans, the gene for red-green colour blindness is found on the X chromosome (X-linked). A carrier woman (X^N X^n) and a normal-sighted man (X^N Y) have children. Use a Punnett square to determine the probability that their son is colour-blind. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________











Part E — Exam-Style Extended Writing

	Describe the process of transcription and translation, explaining how the base sequence of a gene determines the amino acid sequence of a protein.
	[6 marks]

	💡 Hints: Include: where each process happens, which molecules are involved (DNA, mRNA, tRNA, ribosomes), what complementary base pairing means, what codons and anticodons are, and how peptide bonds form











⭐  Stretch Challenge
	Going beyond GCSE
Research GENE MUTATIONS. There are three types of point mutation: substitution, deletion, and insertion.
Explain why a deletion or insertion is likely to have a more severe effect on the protein produced than a substitution. This concept is called a FRAMESHIFT MUTATION.
Then find out about SICKLE CELL ANAEMIA — this is caused by a single base substitution. Explain why this change in just one base can have such a significant effect on the protein and ultimately on the person.




🫀  Week 5 — Transport in Organisms
	🌉  Bridge: GCSE → A Level
At GCSE, you learned about the circulatory system — arteries, veins, capillaries, and the heart. You also studied gas exchange in the lungs and osmosis in plant roots.
At A Level, you will study WHY large, multicellular organisms NEED specialised transport systems (by applying Fick's Law), learn the structure of the heart in more detail (including the cardiac cycle and pressure changes), and understand how gas exchange surfaces are adapted to maximise diffusion.
This week bridges heart and circulation GCSE content to the A Level focus on surface area, diffusion, and gas exchange.



Part A — The Circulatory System Recap
Without looking at your notes, answer the following:
1. Name the FOUR chambers of the human heart. [2]
___________________________________________________________________________
___________________________________________________________________________
1. Explain the difference between oxygenated and deoxygenated blood. State which blood vessels carry each type. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. State TWO differences in structure between an artery and a vein, and explain how each difference relates to the blood pressure within them. [4]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part B — Why Do Large Organisms Need Transport Systems?
	📐  Fick's Law — the key equation at A Level
Rate of diffusion  ∝  (Surface area  ×  Concentration difference)  ÷  Diffusion distance
Larger organisms have a SMALLER surface area to volume ratio (SA:V) — this means diffusion alone is too slow to supply all cells with oxygen and glucose.
This is why large organisms evolved specialised systems: a circulatory system to transport substances, and gas exchange organs (lungs/gills) with a large surface area and thin walls to allow rapid diffusion.





Calculate the surface area to volume ratio (SA:V) for the following organisms and complete the table:
	Organism (modelled as a cube)
	Side length
	SA:V ratio
	Needs transport system?

	Bacterium
	1 μm
	
	

	Small worm
	1 mm
	
	

	Human (approx.)
	20 cm
	
	



1. Using your results, explain the relationship between organism size and the need for a transport system. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part C — Gas Exchange in the Lungs
	🫁  Adaptations of the alveolus — apply Fick's Law
Alveoli (singular: alveolus) are the site of gas exchange in the mammalian lung. Their structure is closely related to maximising the rate of diffusion (Fick's Law):
Large surface area — millions of alveoli  |  Thin walls — one cell thick squamous epithelium  |  Rich blood supply — dense capillary network maintains steep concentration gradient  |  Moist lining — gases dissolve before diffusing



Complete the table, explaining how each adaptation increases the rate of diffusion according to Fick's Law:
	Adaptation of alveolus
	How this increases rate of diffusion (refer to Fick's Law)

	Millions of alveoli in each lung
	

	Walls are only one cell thick
	

	Dense network of capillaries surrounding each alveolus
	

	Constant ventilation (breathing) replaces air in alveoli
	









Part D — The Cardiac Cycle
	❤️  A Level detail: pressure changes drive the cardiac cycle
At A Level, you need to understand that it is PRESSURE DIFFERENCES that cause valves to open and close — NOT the other way around.
Systole = contraction (pressure increases)  |  Diastole = relaxation (pressure decreases)
Atrial systole → atrial pressure > ventricular pressure → AV valves open
Ventricular systole → ventricular pressure > aortic pressure → semilunar valves open



1. Explain why the walls of the left ventricle are thicker than the walls of the right ventricle. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. A patient's aortic valve does not close properly. Suggest what symptom this might cause and explain why. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. The resting heart rate of a trained athlete is typically lower than that of an untrained person. Using your knowledge of cardiac output, explain why a lower heart rate can still deliver the same volume of blood per minute. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

















Part E — Exam-Style Extended Writing

	Explain why a single-celled organism such as Amoeba does not need a circulatory system, but a mammal such as a human does. In your answer, refer to surface area to volume ratio, Fick's Law, and the metabolic needs of cells.
	[5 marks]

	💡 Hints: Start with SA:V ratio of small vs large organisms. Then apply Fick's Law — what changes as organisms get larger? Then explain what cells need (O₂, glucose) and how a transport system solves the problem.











⭐  Stretch Challenge
	Going beyond GCSE
Compare the gas exchange system of a fish (using gills) with that of a mammal (using lungs).
Find out about COUNTER-CURRENT EXCHANGE in fish gills — this is an A Level concept that explains why fish gills are so efficient.
Explain in your own words: (a) what counter-current means, (b) why it maintains a diffusion gradient along the entire length of the lamella, and (c) how this compares to the mammalian alveolus.




🌿  Week 6 — Ecology & Biodiversity
	🌉  Bridge: GCSE → A Level
At GCSE, you studied food chains, food webs, and the importance of biodiversity. You may have carried out fieldwork using quadrats or transects.
At A Level, you will go much further — using STATISTICAL MEASURES of biodiversity (Simpson's Diversity Index), evaluating sampling methods, understanding how ecosystems function through nutrient cycling and energy flow, and exploring the science behind conservation decisions.
This week is about bridging qualitative GCSE ecology to quantitative A Level ecology.



Part A — Ecology Vocabulary Builder
Match each term to its correct definition by drawing a line or writing the correct letter:

	Term
	Definition

	A. Population
	The place where an organism lives, defined by its physical conditions

	B. Community
	All the organisms of the same species living in the same area at the same time

	C. Ecosystem
	All the different species living in the same habitat at the same time

	D. Habitat
	A community of organisms interacting with their abiotic environment

	E. Niche
	The role of an organism in its ecosystem — what it eats, where it lives, how it reproduces

	F. Biodiversity
	The variety of life in an area — including species diversity, genetic diversity, and habitat diversity



Part B — Sampling Methods
	📍  Fieldwork skills at A Level
At A Level, you must understand WHY we use sampling (it is impractical to count every organism) and HOW to choose an appropriate method.
RANDOM SAMPLING (e.g. random quadrats): used when the habitat is uniform — avoids bias.
SYSTEMATIC SAMPLING (e.g. belt transect): used across a gradient — e.g. moving from a beach to inland.
MARK-RELEASE-RECAPTURE: used to estimate population size of mobile animals.
Formula for mark-release-recapture:  Population estimate = (n₁ × n₂) ÷ n₃
where n₁ = first catch, n₂ = second catch, n₃ = number in second catch that were marked



A student is investigating the distribution of daisies across a school field from a path to a fence. Suggest and justify the most appropriate sampling method. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

A scientist captures 40 woodlice in a garden, marks them with a small dot of paint, and releases them. Two days later, she recaptures 35 woodlice — of which 7 are marked.
1. Use the mark-release-recapture formula to estimate the total population of woodlice in the garden. Show your working. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. State TWO assumptions that must be true for the mark-release-recapture estimate to be valid. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part C — Biodiversity: Simpson's Diversity Index
	📊  Moving beyond species lists — measuring biodiversity mathematically
At A Level you use Simpson's Diversity Index (D) to give a numerical value to biodiversity.
Formula:  D = 1 − [Σ(n/N)²]
Where: n = number of individuals of each species  |  N = total number of all individuals
D ranges from 0 (no diversity — only one species) to 1 (maximum diversity)
A value CLOSER TO 1 = greater biodiversity



A student samples two woodland areas and records the following data:
	Species
	Area A (number of individuals)
	Area B (number of individuals)

	Oak tree
	30
	10

	Ash tree
	30
	5

	Birch tree
	30
	55

	Holly bush
	0
	10

	Bramble
	0
	20



1. Calculate Simpson's Diversity Index for Area A. Show your working. [3]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. Without calculating it, predict whether Area B will have a higher or lower value of D than Area A. Justify your answer with reference to the data. [2]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Part D — Conservation and Human Impact
	🌍  Why does biodiversity matter?
Biodiversity is important for: ecosystem stability (resilience to change), food security (genetic diversity in crop species), medicines (many drugs derived from natural organisms), and intrinsic value (the ethical argument that species have a right to exist).
Human activities that reduce biodiversity: deforestation, agriculture (monocultures), pollution, climate change, urbanisation.
Conservation approaches: in-situ (protecting habitats — e.g. national parks) | ex-situ (protecting organisms outside their habitat — e.g. seed banks, zoos, captive breeding programmes)



1. Explain the difference between in-situ and ex-situ conservation. Give ONE advantage of each approach. [4]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
1. A farmer converts a diverse meadow into a monoculture wheat field. Explain how this is likely to affect the Simpson's Diversity Index of the area, and suggest two reasons why monocultures can be harmful to the wider ecosystem. [4]
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________



Part E — Exam-Style Extended Writing

	Describe and evaluate the mark-release-recapture method for estimating population size. In your answer, include the method, the formula used, the assumptions made, and limitations of the technique.
	[6 marks]

	💡 Hints: Method: how you catch, mark, release, and recapture. Formula: write it out. Assumptions: 3 to mention. Limitations: e.g. marking may affect survival, not all habitats are suitable, population must not change between catches.











⭐  Stretch Challenge
	Going beyond GCSE
Research the concept of KEYSTONE SPECIES — a species that has a disproportionately large effect on its ecosystem relative to its abundance.
Find a named example of a keystone species (e.g. sea otters, wolves in Yellowstone, beavers in the UK).
Explain: (a) what makes it a keystone species, (b) what happened to the ecosystem when it was removed, and (c) what happened when it was reintroduced.
This links to the A Level concept of TROPHIC CASCADES — how changes at one trophic level affect the whole ecosystem.






🎉  Pack Complete! — End of Summer Reflection
You have now completed all six weeks of the transition pack. Well done!
Before you arrive in September, take a few minutes to complete the self-assessment below. Be honest — this will help your new teacher understand where to focus support.
	Topic
	🔴 Not sure
	🟡 Getting there
	🟢 Confident

	Week 1 — Cells & Microscopy
	
	
	

	Week 2 — Biological Molecules
	
	
	

	Week 3 — Enzymes
	
	
	

	Week 4 — DNA & Inheritance
	
	
	

	Week 5 — Transport in Organisms
	
	
	

	Week 6 — Ecology & Biodiversity
	
	
	



One topic I'm most excited to learn more about in Year 12:
___________________________________________________________________________
___________________________________________________________________________
One thing I'm nervous about or want to ask my new teacher:
___________________________________________________________________________
___________________________________________________________________________

	See you in September!
Bring this completed pack to your first Biology lesson.
Your teacher will use it to get to know you as a scientist and to make sure Year 12 starts in the best possible way.
Remember: curiosity is the most important quality a biologist can have. Keep asking 'why?'



