
Biology Transition Work Introduction 

Each session provided should take around 1 hour to complete and comprises of 
activities to remind yourself of GCSE content, a small bit of extra research to look 

into and a couple of GCSE exam questions to practice. 
 

If you have access to the internet, you can use the following to help quiz yourself on 

the content after completing the sections: 

https://quizlet.com/411483656/biology-transition-checking-out-gcse-knowledge-flash-
cards/?i=8jrql&x=1jqY 

 
 

Revision Guide recommendations 
 

The CGP guides for year 1 and year 2 are available from the science prep room for 
£5 each, or you can find them online 

 

 
 

This CGP guide is specifically useful to remind you of key maths skills you will 
need throughout the A level course. Available online. 

 
 

 

https://quizlet.com/411483656/biology-transition-checking-out-gcse-knowledge-flash-cards/?i=8jrql&x=1jqY
https://quizlet.com/411483656/biology-transition-checking-out-gcse-knowledge-flash-cards/?i=8jrql&x=1jqY
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Topic 1: Biological Molecules 

Proteins 

 

Proteins are where many ________ ________ come together to form a polypeptide, which then 

folds to the correct shape of the protein. The amino acids are m_________ and many together 

form the protein, so the protein is known as a polymer. 

Examples of proteins include ______________ and _______________ 

The test for proteins is the addition of ___________ _________ which will turn from _____ to 

__________ if proteins are present. 

 

Carbohydrates 

These can include simple sugars such as g_________, which are also known as 

monosaccharides, it also includes disaccharides, which are two monosaccharides joined together, 

and finally polysaccharides which are many monosaccharides joined together, for example 

s_______, g___________ and c___________. A polysaccharide is another example of a 

p_________ as the monosaccharides are monomers. 

The test for simple sugars is the b__________ test, where you would add this then h_____. If the 

solution shows a _____ precipitate then sugars are present. 

The test for the polysaccharide starch is the addition of _________ solution, which will turn 

b___/________ in the presence of starch. 

 

Lipids 

Lipids are fats and oils. They are made from three ________ ________ which are joined to one 

__________ molecules.  

The test for lipids is the addition of e_________, followed by w______. If lipids are present then a 

________ ________ precipitate will form. 

 

Enzymes 

Annotate this diagram to show what the lock and key model is: 
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It is vital that the shape of the enzyme and therefore a______ ______ is correct so that the 

___________ can fit into it. A change in certain factors can affect the shape of the active site. 

Annotate on the graphs what is happening:                                                             

 

 

                       

 

Extra Research: 
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What is a competitive inhibitor? 

 

What is a non-competitive inhibitor? 

 

What is Maple syrup urine disease and what does it have to do with enzymes? 

 

 

Exam Questions to practice 

Q1. 
Table 1 shows information about some food components in cow’s milk. 

Table 1 
  

  
Value per 
500 cm3 

Recommended Daily 
Allowance (RDA) for a 

typical adult 

Energy in kJ 1046 8700 

Fat in g 8.4 70.0 

Salt in g 0.5 6.0 

Calcium in mg 605 1000 

Vitamin B-12 in µg 4.5 2.4 

(a)  How much more milk would a typical adult have to drink to get their RDA for calcium 
compared with the amount of milk needed to get their RDA for vitamin B-12? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Volume of milk = ______________________ cm3 

(3) 

(b)  Describe how a student could test cow’s milk to show whether it contains protein and 
different types of carbohydrate. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 (6) 

A scientist investigated the effect of bile on the breakdown of fat in a sample of milk. 

The scientist used an indicator that is colourless in solutions with a pH lower than 10, and pink 
in solutions with a pH above 10. 

This is the method used. 

1.   Add 1 drop of bile to a test tube and one drop of water to a second test tube. 

2.   Add the following to each test tube: 
•   5 cm3 of milk 
•   7 cm3 of sodium carbonate solution (to make the solution above pH 10) 
•   5 drops of the indicator 
•   1 cm3 of lipase. 

3.   Time how long it takes for the indicator in the solutions to become colourless. 

The results are shown in Table 2. 

Table 2 
  

  
Time taken for the indicator to 
become colourless in seconds 

Solution with bile 65 

Solution without bile 143 

(c)  Explain why the indicator in both tubes became colourless. 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 (3) 

(d)  Give the reason why the measurement of the time taken for the indicator to become 
colourless might be inaccurate. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)  Explain the difference in the results for the two test tubes in Table 2. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 16 marks) 

Q2. 
The diagram below shows the human digestive system. 

  

(a)  Label organs A, B and C. 

(3) 
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(b)  Complete the sentences. 

Choose the answers from the box. 
  

catalyse denatured digest energise 

excreted ingested insoluble soluble 

Digestion is the process of breaking down large food molecules into smaller 

molecules that are ____________________________ . 

Enzymes help to break down food because they ____________________________ 

chemical reactions. 

If the temperature of an enzyme gets too high, the enzyme is _________________ . 

(3) 

(c)  Protease is an enzyme. 

Protease breaks down protein. 

What is protein broken down into? 

Tick one box. 
  

Amino acids 
 

Fatty acids 
 

Glucose 
 

Glycerol 
 

(1) 

(d)  Why is protein needed by the body? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)  Which organ in the human digestive system produces protease? 

Tick one box. 
  

Gall bladder 
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Large intestine 
 

Liver 
 

Stomach 
 

(1) 

(f)   Describe how you would test a sample of food to show it contains protein. 

Give the reason for any safety precautions you would take. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 (4) 

(g)  Complete the sentence. 

Choose the answer from the box. 
  

fat fibre minerals vitamins 

Obesity can be caused by a diet high in _______________________ . 

(1) 

(h)  Complete the sentence. 

Choose the answer from the box. 
  

skin cancer type 1 diabetes type 2 diabetes 

Obesity is a risk factor for _______________________ . 

(1) 

(Total 15 marks) 
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Mark schemes 

Q1. 
(a)  (for calcium) 

 

allow any correct rounding to minimum 3 significant 
figures 
allow alternative route with correct rounding 

1 

(for vitamin B-12) 

 

allow alternative route with correct rounding 
1 

560 / 559.8 / 559.78 / 559 (cm3) 

allow only correct answer based on values given for 
vitamin B-12 and calcium 

1 

an answer of 560 / 559.8 / 559.78 / 559 (cm3) scores 3 
marks 

an incorrect answer for one step does not prevent 
allocation of marks for subsequent steps 

(b)  Indicative content 

•   Biuret reagent (allow CuSO4 and NaOH) tests for protein 
•   add Biuret reagent to milk 
•   solution will turn (from blue) to lilac if positive 

•   iodine solution tests for starch (ignore iodine unqualified) 
•   add iodine solution to milk 
•   solution will turn (from orange / brown) to blue / black if positive 

•   Benedict’s reagent tests for sugars 
•   add Benedict’s reagent to milk and boil / heat (allow any temperature above 60 °C) 
•   solution will turn (from blue) to (brick) red / brown / orange / yellow / green if positive 

 (c)  lipase breaks down fat into fatty acids (and glycerol) 

do not accept if ‘glycerol’ is contradicted 
1 

(and) fatty acids lower the pH 
1 

(and when) fatty acids cause the pH to be below 10 (the indicator becomes 
colourless) 

1 

(d)  observation of colour change is subjective / based on opinion 

ignore human error unqualified 
ignore experimental error or examples of this 
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1 

(e)  bile emulsifies fats 

allow a correct description of emulsification (i.e. breaks 
fat from large droplets into smaller droplets) 

do not accept a description of chemical breakdown 
1 

creates a larger surface area (of fat) 
1 

(so) lipase can break down fat (to produce fatty acids) more quickly / effectively 

allow fatty acids produced by action of lipase more 
quickly 

1 

[16] 

Q2. 
(a)  (A) stomach 

1 

(B) small intestine 

allow ileum 
ignore intestine unqualified 

1 

(C) liver 
1 

(b)  soluble 
1 

catalyse 
1 

denatured 
1 

this order only 

(c)  amino acids 
1 

(d)  any one from: 
•   for growth 

allow for enzymes / hormones / antibodies 
•   for repair / replacement (of cells / tissues / organs) 

allow to strengthen bones 

ignore for energy 
1 

(e)  stomach 
1 

(f)    
•   grinding up the food 
•   add Biuret reagent (allow CuSO4 and NaOH) to food (sample) 
•   protein turns solution (from blue) to purple / lilac 
•   wear goggles to protect eyes 
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•   clean up spills immediately 
•   Biuret / NaOH is an irritant / corrosive / poisonous 

 (g)  fat 
1 

(h)  type 2 diabetes 
1 

[15] 
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Topic 2: Cells 

Cell Structure 

Label the diagrams below and state what each organelle is used for: 
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Fill in the table with some comparisons between the two types of cell: 

Eukaryotic cells Prokaryotic cells 

 
 

 

 
 

 

 
 

 

Observing cells 

Label each stage to show how you produce a slide ready for viewing: 

 

How do you work out magnification? 

 

When we measure a cell we measure using mm, but we want to work in micrometres, what must 

we do to convert mm to micrometres? 

 

State some comparisons between electron microscopes and light microscopes: 

Light Electron 
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Cell Division – Mitosis 

Mitosis is the process of cell division. It produces ____ cells which are genetically ____________. 

This process is used for g_______ and __________. 

Label the process below: 

 

 

Stem cells are ___________________ cells which can divide to form any ______ of cell.  

Transport across cells 

 

 

 

Diffusion is the movement of molecules from a ______ 

_____________ to a ____ _______________, until 

they are evenly spread. 

We can increase the rate of diffusion by giving the 

particles more energy (increasing the _________), 

increasing the ______________ gradient, and 

increasing the ________ _______ so there is more 

area for the diffusion to occur 
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Extra Research 

1. What is the difference between a scanning electron microscope and transmission electron 
microscope? 

 

2. Find two other organelles found in a cell you didn’t know about and state what their function 
is 

Exam Questions 

Q1. 
This question is about the cell cycle. 

(a)  Chromosomes are copied during the cell cycle. 

Where are chromosomes found? 

Tick one box. 
  

Osmosis is the diffusion of ________ molecules 

from where there is a high water ___________ 

(low concentration of solutes) to a low water 

___________ (high concentration of solutes), 

through a ________ ___________ membrane. Cells 

contain ions, sugars and amino acids, these solutes 

will decrease water concentration.  

Diffusion and osmosis are passive processes as 

don’t require energy 

Active transport is the movement of particles from 

where there is a _____ concentration to where 

there is a ______ concentration (so against the 

concentration gradient). It requires energy in the 

form of the molecule _____. 

This is an active process as it requires energy 
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Cytoplasm 
 

Nucleus 
 

Ribosomes 
 

Vacuole 
 

(1) 

(b)  What is the name of a section of a chromosome that controls a characteristic? 

___________________________________________________________________ 

(1) 

Figure 1 shows information about the cell cycle. 

  

(c)  Which stage of the cell cycle in Figure 1 takes the most time? 

Tick one box. 
  

Cell growth 
 

Copying of chromosomes 
 

Mitosis 
 

(1) 

(d)  During mitosis cells need extra energy. 
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Which cell structures provide most of this energy? 

Tick one box. 
  

Chromosomes 
 

Cytoplasm 
 

Mitochondria 
 

Ribosomes 
 

(1) 

(e)  The cell cycle in Figure 1 takes two hours in total. 

The cell growth stage takes 45 minutes. 

Calculate the time taken for mitosis. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Time = ____________________ minutes 

(2) 

Figure 2 shows some cells in different stages of the cell cycle. 

  

(f)   Which cell is not dividing by mitosis 

Tick one box. 
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(1) 

(g)  Cell E in Figure 2 contains 8 chromosomes. 

Cell E divides by mitosis. 

How many chromosomes will each new cell contain? 

Tick one box. 
  

2 
 

4 
 

8 
 

16 
 

(1) 

(h)  Why is mitosis important in living organisms? 

Tick one box. 
  

To produce gametes 
 

To produce variation 
 

To release energy 
 

To repair tissues 
 

(1) 

(Total 9 marks) 

Q2. 
The image below shows part of a root from a cress plant. 
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(a)     What type of microscope was used to create the image above? 

___________________________________________________________________ 

(1) 

(b)     The magnification of the cress root in the image above is × 200. 

There are 1000 micrometres (μm) in a millimetre (mm). 

Calculate the real length of the root hair, X. 

Give your answer in micrometres (μm). 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Real length X = ____________________ μm 

(2) 

(c)     Root hair cells take up water from the soil. 

Explain one way in which the root hair cell is adapted to this function. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

The table shows the water uptake by a plant’s roots on two different days. 
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  Mean water uptake in cm3 per hour 

Cold day 1.8 

Hot day 3.4 

(d)     Explain why the mean rate of water uptake is higher on a hot day than on a cold day. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(e)     The concentration of mineral ions in the soil is lower than in root hair cells. 

Root hair cells take up mineral ions from the soil. 

Root hair cells contain mitochondria. 

Explain why root hair cells contain mitochondria. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 12 marks) 

Q3. 
Living organisms are made of cells. 

(a)     Animal and plant cells have several parts. Each part has a different function. 

Draw one line from each cell part to the correct function of that part. 
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(3) 

(b)     The diagram below shows a cell from a plant leaf. 

  

Which two parts in the diagram above are not found in an animal cell? 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 

(Total 5 marks) 

Q4. 
A student carried out an investigation using chicken eggs. 

This is the method used. 

1.   Place 5 eggs in acid for 24 hours to dissolve the egg shell. 

2.   Measure and record the mass of each egg. 

3.   Place each egg into a separate beaker containing 200 cm3 of distilled water. 

4.   After 20 minutes, remove the eggs from the beakers and dry them gently with a paper 
towel. 
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5.   Measure and record the mass of each egg. 

Table 1 shows the results. 

Table 1 
  

Egg 
Mass of egg 

without shell in 
grams 

Mass of egg after 
20 minutes in 

grams 

1 73.5 77.0 

2 70.3 73.9 

3 72.4 75.7 

4 71.6 73.1 

5 70.5 73.8 

(a)  Another student suggested that the result for egg 4 was anomalous. 

Do you agree with the student? 

Give a reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)  Calculate the percentage change in mass of egg 3. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage change in mass = ______________________ 

(2) 

(c)  Explain why the masses of the eggs increased. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(3) 

(d)  Explain how the student could modify the investigation to determine the concentration of 
the solution inside each egg. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

Chicken egg shells contain calcium. Calcium ions are moved from the shell into the cytoplasm 
of the egg. 

Table 2 shows information about the concentration of calcium ions. 

Table 2 
  

Location 
Concentration of 
calcium ions in 
arbitrary units 

Egg shell 0.6 

Egg cytoplasm 2.1 

(e)  Explain how calcium ions are moved from the shell into the cytoplasm of the egg. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 12 marks) 
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Mark schemes 

Q1. 
(a)  nucleus 

1 

(b)  gene(s) 

allow allele(s) 
1 

(c)  copying of chromosomes 
1 

(d)  mitochondria 
1 

(e)  60 − 45 
or 
120 − 105 

1 

15 (minutes) 
1 

an answer of 15 (minutes) scores 2 marks 

(f)   C 
1 

(g)  8 
1 

(h)  to repair tissues 
1 

[9] 

Q2. 
(a)     electron (microscope) 

1 

(b)      

an answer of 150 (μm) scores 2 marks 
1 

150 (μm) 

if answer is incorrect allow for 1 mark sight of 0.015 / 0.15 / 
1.5 / 15 

allow ecf for incorrect measurement of line X for max 1 mark 
1 

(c)     either 
large surface area 

allow (vacuole contains) cell sap that is more concentrated 
than soil water (1) 

1 
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for more / faster osmosis 

create / maintain concentration / water potential gradient (1) 

or 

allow thin (cell) walls 

for short(er) diffusion distance 
1 

(d)     (on hot day) more water lost 

allow converse for a cold day if clearly indicated 
1 

more transpiration 
or 
more evaporation 

1 

so more water taken up (by roots) to replace (water) loss (from leaves) 
1 

(e)     (aerobic) respiration occurs in mitochondria 

do not accept anaerobic respiration 
1 

(mitochondria / respiration) release energy 

do not accept energy produced / made / created 
1 

(energy used for) active transport 
1 

to transport ions, against the concentration gradient 
or 
from a low concentration to a high concentration 

1 

[12] 

Q3. 
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(a)     

extra lines cancel 
3 

(b)     Cell wall 

in either order 
1 

Chloroplast 

allow (permanent) vacuole 
1 

[5] 

Q4. 
(a)  (yes, because) the mass change (of egg 4) is much lower than the others 

allow because it / egg 4 has gained (over) 50% 
less mass than the others 
allow it / egg 4 has gained 1.5 g and the others 
have all gained more than 3 g (unit required) 

1 

(b)   

or equivalent 
1 

4.6 (%) 

allow 4.558 / 4.56 (%) 
allow any correct rounding of 
4.558011049723757 

1 

an answer of 4.6 / 4.56 / 4.558 scores 2 marks 

(c)  (mass increased because) water entered by osmosis 
1 

from a dilute solution in the beaker to a more concentrated solution in the egg 
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(cell) 

allow from an area of high water concentration in 
the beaker to an area of low water concentration 
in the egg (cell) 
allow ref to water potential 
allow ref to ‘strong’ and ‘weak’ solutions 

ignore along / across concentration gradient 

do not accept ‘amount’ in place of concentration 

through a partially permeable membrane 

allow semi-permeable / selectively permeable 
membrane 

1 

(d)  use five (or more) different concentrations of salt / sugar solution (in beakers) 

allow any number of concentrations provided it is 
more than four 

1 

(by) plotting percentage change (in mass / volume) on / using a graph 
1 

determine the concentration where the curve / line crosses the zero 
percentage change (in mass / volume) 

1 

(e)  (ions are moved) from an area of low concentration to high concentration 

allow against the concentration gradient 
allow in terms of solution 
do not accept molecules 

1 

(by) active transport 
1 

(which) requires using energy 

do not accept idea of energy being created 
1 

[12] 
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Topic 3: Organisms Exchange with their Environment  

Surface Area to Volume Ratio 

The larger an organism becomes, the smaller it’s surface area to volume ratio. 

A single cell will have a large surface area to volume ratio, so gas will simple be able to 

diffuse across it’s membrane in sufficient quantities. An elephant however has a small 

surface area to volume ratio, it could not obtain enough gas by simple diffusion across the 

skin, so it will need a gas exchange system within it to optimise exchange. 

Work out the surface area to volume ratio of the following: 

A cube with a side length of 6cm 

 

 

 

Gas Exchange in Humans 

Label the following diagrams: 

                                                  

                                           

When breathing in, what happens to: 

The diaphragm? 

The intercostal muscles? 
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The ribcage? 

The volume of the thorax? 

 

Why will oxygen always diffuse into the blood and carbon dioxide always diffuse out? 

 

 

Digestion 

Label the diagram below AND state what each organ does within digestion: 

Keywords: liver, small intestine, amylase, carbohydrases, proteases, HCL, stomach, 

oesophagus, bile, emulsify, large intestine pancreas 

                                                        

 

What are villi and how are they used in digestion? 

 

The Heart and Blood Vessels 

Label each part of the heart below: 
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Why is the heart called a double pump? 

 

What does the pacemaker do? 

 

Fill in the table: 

 Arteries Veins Capillaries 

What they do 
 
 

   

How they are 
suited to this 
funtion 

   

 

Gas Exchange in Plants 

Label this diagram: 
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How are gases exchanged here? 

 

Transport of water and sugars in plants 

                                                  

Which one of the tube above is xylem and which is the phloem? 

 

Which one transports water from the root to the leaf by transpiration? 

 

Which one transports sugars from the source to the sink? 

 

Transpiration is rthe movement of water through the plant. First water d________ out of the 

stomata from the air spaces in the leaf. This water is then replaced by water e___________ 

from nearby mesophyl cells. As the water molecules in the cells and down the xylem are 

connected by many hydrogen bonds, this causes the water to be pulled up the xylem from 
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the roots. Transpiration can be affected by t___________, h____________, l________ and 

w____. 

 

Extra Research 

1. What is a xerophyte? Give an example 

 

2. What does lipase do? Where is it produced and where is it released into? 

 

 

3. What is emphysema? How does it affect gas exchange? 

 

 

Exam Questions 

Q1. 
The heart pumps blood to the lungs and to the cells of the body. 

(a)     Name the blood vessel that transports blood from the body to the right atrium. 

___________________________________________________________________ 

(1) 

(b)     The aorta transports blood from the heart to the body. 

In a person at rest: 

•   blood travels at a mean speed of 10 cm/s in the aorta 

•   blood travels at a mean speed of 0.5 mm/s in the capillaries 

•   the speed of blood decreases at a rate of 0.4 cm/s2 as blood travels from the 
aorta to the capillaries. 

Calculate the time it takes for blood to travel from the aorta to the capillaries. 

Assume that the speed of blood decreases at a constant rate. 

Use the equation: 

  

Give your answer to 2 significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Time = ____________________ s 

(4) 

(c)     Describe the route taken by oxygenated blood from the lungs to the body cells. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(d)     The digestive system and the breathing system both contain specialised exchange 
surfaces. 

•   In the digestive system, digested food is absorbed into the 
blood stream in structures called villi. 

•   In the breathing system, gases are absorbed into the blood 
stream in the alveoli. 

The diagram below shows the structure of villi and alveoli. 
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Explain how the villi and the alveoli are adapted to absorb molecules into the 
bloodstream. 

(6) 

(Total 15 marks) 

Q2. 
In this question you will be assessed on using good English, organising 
information clearly and using specialist terms where appropriate. 

Plants transport many substances between their leaves and roots. 

The diagram below shows the direction of movement of substances through a plant. 
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Describe how ions, water and sugar are obtained and transported through plants. 

In your answer you should refer to materials moving upwards in a plant and to materials 
moving downwards in a plant. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 

Q3. 
(a)     The diagram shows a section through a plant leaf. 

Water evaporates from cell X. 

  

(i)      On the diagram, draw an arrow to show how water vapour from cell X gets 
out of the leaf. 

(1) 

(ii)     Name the process by which water vapour is lost from a leaf. 

Draw a circle around one answer. 

          osmosis               transpiration               wilting 

(1) 

(b)     The graph shows how much water was lost from a plant at different times of the day. 
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(i)      During which 2-hour period was water lost most quickly? 

______________________________________________________________ 

(1) 

(ii)     Give one possible explanation why water was lost most quickly at this time. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(Total 5 marks) 
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Mark schemes 

Q1. 
(a)     vena cava 

1 

(b)     0.5 mm = 0.05 cm 
1 

time =   

allow alternative correct substitution 
1 

24.875 
1 

25 (s) 

an answer of 25 (s) scores 4 marks 

allow 24 for 3 marks (no conversion of mm to cm) 

allow 23.8 / 23.75 for 2 marks (no conversion of mm to cm and 
incorrect sf) 

1 

(c)     (blood) travels through (the) pulmonary vein 
1 

(blood) enters left atrium 
1 

(blood) enters (the) left ventricle 
1 

(blood) leaves the heart via / through (the) aorta 

allow blood travels through arterioles 

allow blood (travels round the body and) reaches the cells / tissues 
via / in capillaries 

1 

ignore ref to valves / systole / diastole throughout 

(d)     Level 3 (5-6 marks): 
Relevant points (reasons / causes) are identified, given in detail and logically linked to 
form a clear account. 

Level 2 (3-4 marks): 
Relevant points (reasons/causes) are identified, and there are attempts at logical linking. 
The resulting account is not fully clear. 

Level 1 (1-2 marks): 
Points are identified and stated simply, but their relevance is not clear and there is no 
attempt at logical linking. 

No relevant content (0 marks) 

Indicative content 

S = structural F = functional 

•   (S) both have a large surface area 
•   (S) villi have many microvilli 
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•   (S) alveolar walls are not flat / are folded 

•   (F) to maximise diffusion (of gases) / absorption of (food) molecules 

•   (S) both have many capillaries / good blood supply / capillaries near the surface 
•   (F) to maintain concentration / diffusion gradient 

•   (S) both have thin walls / walls that are one cell thick / one cell thick surface 
•   (F) to provide a short diffusion distance (for molecules to travel) 

•   (S) villi have many mitochondria 
•   (F) to provide energy for active transport (of food molecules) 

•   (S) cells of the villi have microvilli / more projections 
•   (F) to further increase the surface area / increase the number of proteins in the 

membrane / to allow more active transport to take place 

[15] 

Q2. 
Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. 

Level 3 (5–6 marks): 
Processes used for obtaining specified materials are given. 
and 
correctly linked to the vessels that the materials are transported in 
or 
correctly linked to a description of the direction of movement of the materials. 
For full credit, in addition to the above descriptors at least one of the processes must be linked 
to the vessel that the material is transported in and the direction of the movement of the 
material. 

Level 2 (3–4 marks): 
At least one process for obtaining a specified material is given 
and 
is correctly linked to the vessel that the material is transported in 
or 
correctly linked to a description of the direction of movement of the material 

Level 1 (1–2 marks): 
At least one process (P) for obtaining a material is given 
or 
at least one vessel (V) and the material it carries is given 
or 
there is a description of the direction of movement (M) for at least one material 

0 marks: 
No relevant points are made 

examples of points made in the response Ions: 
(P) taken up by diffusion or active transport 
•        from an area of high to low concentration (diffusion) or an area of low to high 

concentration (active transport) 
(V) travels in the xylem 
(M) to the leaves or from the roots / soil 

Water: 
(P) taken up by osmosis 



 Page 13 of 13 

•        from an area of low to high concentration 

allow high concentration of water to low concentration of water 

allow from high water potential to low water potential 

ignore along a concentration gradient 
(V) travels in the xylem 
(M) to the leaves or from the roots / soil 
(P) transpiration stream 

•        movement replaces water as it evaporates from leaves 
(V) in the xylem 

Sugar: 
(P) made during photosynthesis 
(V) travels in the phloem 
(M) to other parts of the plant or to storage organs or travels up and down 

[6] 

Q3. 
(a)     (i)      on diagram: 

         arrow drawn from cell X, through air space and out through 
stoma above stoma 

1 

(ii)     transpiration 
1 

(b)     (i)      13 – 15 

ignore units 
1 

(ii)     any two from: 

•        warmest / hottest / brightest time of day 

accept warmer / hotter or sun higher in sky 

•        water evaporates fastest 

•        stomata open / more open 
2 
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Topic 4. Genetic Information and Relationships 

DNA, Genes and Chromosomes 

Our DNA is found in the _________ of our cells. The DNA structure is known as a 

_________ h________. If we unwind the helix it looks like a ladder, made up of two strands 

of nucleotides. Label the diagram below to show the nucleotides and what each nucleotide is 

made up of: 

                                                                        

The b_____ of the nucleotides are the most important part as these hold the code to make 

us, us. T always binds with ___ and G always binds with ___. 

DNA is found in lengths called c_____________. Sections of these c_____________ are 

called g_____. Each g_____ codes for one p__________. 

Different versions of the same gene are called a________. You will receive one from 

maternal DNA and one from paternal DNA. Alleles can be more likely to be expressed 

(d__________) in which case you only need one present to show the phenotype, or less 

likely to be expressed (r____________) in which case you need two copies to show the 

phenotype. 

Protein Synthesis 

Protein synthesis is how the code found at the gene is then converted into a protein. The 

DNA remains in the n________ but a copy of the gene is made by a molecule called 

m_____. This then moves out of the nucleus to the r__________ which is in the cytoplasm of 

the cell. Here the mRNA binds, and carrier molecules bring a_____ a______ that the mRNA 

codes for until the full sequence of amino acids is complete and in the correct order. This 

then folds into the correct shape of the protein 

Meiosis 

This is the type of cell division that produces g__________. This occurs in males and 

females. The cell divides _________, overall to produce ______ cells each with ______ the 

number of chromosomes than the original cell. This is so that during f____________, the two 

gametes will join to form a cell with the full number of chromosomes. 

 

Taxonomy 
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Organisms are classified into groups depending on their characteristics. Initially put into 

Kingdoms, they are then put into smaller groups within groups. Complete these below: 

K 

P 

C 

O 

F 

G 

S 

 

Homo sapien Use this example to explain what the binominal naming system is 

 

Evolutionary trees show us the evolutionary relationships between organisms. The trunk of 

the tree is further back in time, with each branch showing where a common ancestor has split 

to evolve and form into new species. The tips of the branches of this tree show the present 

day. Which two organisms are most closely related (share a ore recent common ancestor)? 

      

 

 

 

Investigating Diversity 

What are the definitions of the following: 

Biodiversity 

Population 

Ecosystem 

Habitat 

Community 
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When wanting to estimate the number of organisms in an area you can use q_________ 

placed randomly within the area and count the organisms present in each quadrat. With this 

information you then work out a m______ number of organisms per quadrat and times this by 

the overall area.   

 

When wanting to look at the difference in organism distribution over an area, you can use a 

t_______. This is where you would place a tape measure running across the area, then a 

q_______ every few metres and count which organisms and how many you find within that 

quadrat. 

 

 

Extra Research 

1. What is a locus on a chromosome? 

 

2. What is the difference between DNA, mRNA and tRNA? 

 

 

3. Mutations in a base sequence can cause an incorrect protein to be made. What is the 

difference between addition, substitution and deletion mutations? 

 

 

Exam Questions 

Q1. 

 (b)     In the mid-20th century the structure of DNA was discovered. 

What is a section of DNA which codes for one specific protein called? 

___________________________________________________________________ 

(1) 
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(c)     Figure 1 shows one strand of DNA. 

The strand has a sequence of bases (A, C, G and T). 

Figure 1 

  

How many amino acids does the strand of DNA in Figure 1 code for? 
  

Tick one box.   

2 
 

3 
 

4 
 

6 
 

(1) 

(d)     Mutations of DNA cause some inherited disorders. 

One inherited disorder is cystic fibrosis (CF). 

A recessive allele causes CF. 

Complete the genetic diagram in Figure 2. 

•        Identify any children with CF. 

•        Give the probability of any children having CF. 

Each parent does not have CF. 

The following symbols have been used: 

D = dominant allele for not having CF 

d = recessive allele for having CF 

Figure 2 
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Probability of a child with CF = _____________________ 

(3) 

(e)     What is the genotype of the mother shown in Figure 2? 
  

Tick one box.   

Heterozygous 
 

Homozygous dominant 
 

Homozygous recessive 
 

(1) 

(Total 9 marks) 

Q2. 
The diagram below shows a cell. 

  

(a)     Draw a ring around the correct answer to complete each sentence. 
  

(i) In the nucleus of a cell, genes are part of 

chromosomes. 

membranes. 

receptors. 

(1) 

(ii) Different genes control different 

characteristics 

gametes 

nuclei 

of an organism. 

(1) 

(iii)    Studying the similarities and differences between organisms allows us to 
  

classify 

clone 

grow 

the organisms. 

(1) 

(b)     Complete the following sentence. 
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Living things can be grouped into animals, microorganisms and ___________ . 

(1) 

(Total 4 marks) 

Q3. 
Figure 1 shows a ring-tailed lemur. 

Figure 1 

  

The table below shows part of the classification of the ring-tailed lemur. 
  

Classification 
group 

Name 

Kingdom Animalia 

Phylum Chordata 

  Mammalia 

  Primates 

  Lemuroidea 

Genus Lemur 

  catta 

(a)  Complete the table above to give the names of the missing classification groups. 

(2) 

(b)  Give the binomial name of the ring-tailed lemur. 

Use information from the table above. 

___________________________________________________________________ 

(1) 

Lemurs are only found on the island of Madagascar. 

Madagascar is off the coast of Africa. 
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Scientists think that ancestors of modern lemurs evolved in Africa and reached 
Madagascar about 50-60 million years ago. 

Today there are many species of lemur living on Madagascar. 

Figure 2 shows information about water currents. 

Figure 3 shows the distribution of three species of lemur on Madagascar. 
  

Figure 2 Figure 3 

  

(c)  Suggest how ancestors of modern lemurs reached Madagascar. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

Q4. 
Some weed killers are selective. 

Selective weed killers kill broad-leaved weed plants, but do not kill narrow-leaved grass 
plants. 

The diagram below shows some weeds growing on a grassy lawn. 
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Some students investigated the effect of a selective weed killer on the weeds growing in a 
lawn. They used 0.5 m × 0.5 m quadrats. 

The lawn was 20 metres long and 10 metres wide. 

This is the method used. 

1.   Divide the lawn into two halves, side A and side B. 

2.   Place 5 quadrats in different positions on side A. 

3.   Place 5 more quadrats in different positions on side B. 

4.   Count the number of weed plants in each quadrat. 

5.   Spray side A with weed killer solution. 

6.   Spray side B with the same volume of water. 

7.   Repeat steps 2-4 after 2 weeks. 

(a)  Suggest a method the students should have used to place each quadrat. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)  Give the reason for the method you suggested in part (a). 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)  Explain why the students used water on one side of the lawn instead of weed killer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(2) 

The table below shows the students’ results. 
  

  Number of weeds per quadrat 

  At start After 2 weeks 

  
Side A 
(Weed 
killer) 

Side B 
(Water) 

Side A 
(Weed 
killer) 

Side B 
(Water) 

  8 14 3 8 

  2 9 4 15 

  12 3 0 7 

  15 16 2 12 

  13 3 1 13 

Mean 10 9 2 X 

(d)  Calculate the mean value, X, in the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

Mean value, X = ______________________ 

(1) 

(e)  Calculate the percentage decrease in the number of weeds on side A after 2 weeks. 

Use the following equation: 

  

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage decrease = ______________________ 

(2) 

(f)  One student thought the results were not valid. 

Suggest one improvement the students could have made to the method to make the 
results more valid. 

Give the reason for your answer. 
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Improvement ________________________________________________________ 

___________________________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 9 marks) 
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Mark schemes 

Q1. 
  

 (b)     a gene 

allow allele 
1 

(c)     4 
1 

(d)     correct derivation of children’s genotypes 
1 

identification of children with cystic fibrosis (dd) 
1 

0.25 

allow ecf 

allow ¼ / 25% / 1 in 4 / 1:3 
1 

do not accept 1:4 

(e)     heterozygous 
1 

[9] 

Q2. 
(a)     (i)      Chromosomes 

1 

(ii)     Characteristics 
1 

(iii)    Classify 
1 

(b)     Plants 

ignore algae 
1 

[4] 

Q3. 
(a) 

Classification 
group 

Name 

Class Mammalia 

Order Primates 

Family Lemuroidea 

Species catta 
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all 4 correct = 2 marks 
2 or 3 correct = 1 mark 
0 or 1 correct = 0 marks 

2 

(b)  Lemur catta 

ignore capitalisation / non-capitalisation of initial letters 

ignore italics / non-italics 
ignore underlining / non-underlining 

1 

(c)  carried by (favourable) currents on masses of vegetation 

allow description of currents from Figure 2 
ignore swimming 

1 

Q4. 
(a)  description of a method to achieve random placement 

examples could include random number generator or 
random coordinates 

allow throw over the shoulder or with eyes shut 

ignore throw unqualified 
1 

(b)  any one from: 

•   random (location) 

allow by chance 

•   avoid bias 
•   obtain valid / representative results 

allow more accurate / precise mean 

ignore fair test / accurate / precise unqualified 
1 

(c)  as a control / comparison 

allow see the difference 
1 

or 
B varies from A in only one factor 

do not accept a control variable 
(to) show results (in A) are due to weed killer 

allow to see the effect of the weed killer 
allow so the results are valid 

1 

(d)  11 

allow eleven 
1 

(e)   
1 

80 
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1 

an answer of 80 scores 2 marks 

(f)  use more quadrats 

allow use larger quadrats 
allow repeat 

1 

original may not be representative or reference to weeds being distributed unevenly 

allow mean is more reliable / accurate / precise 
ignore more valid 

1 

or 

leave for more than two weeks (1) 

original may not be representative (1) 

allow mean is more reliable / accurate / precise 
allow weed killer may take longer than two weeks to 
work (fully) 
ignore more valid 

[9] 

 



 
Page 1 of 12 

Topic 5. Energy Transfers within and between organisms 

Photosynthesis 

Write the word and symbol equation for photosynthesis below: 

 

 

 

Where specifically does photosynthesis occur? 

 

Why is it called an endothermic reaction? 

 

What does it use the glucose for that it produces? 

 

Annotate the following graphs showing the limiting factors of photosynthesis: 
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Based on the information below and your knowledge, what CO2 and temperature might a 

farmer choose to use for his crops? 

 

 

Respiration 

Write the word and symbol equation for respiration below: 

 

 

 

What is the energy from respiration used for? 

 

Write the word equation for anaerobic respiration in animal cells 

 

Write the word equation for anaerobic respiration in plant and yeast cells 
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Energy and Ecosystems 

Sugars made by the plant that are not used in respiration will be stored as biological 

molecules in the plant, forming it’s biomass. Biomass is the dry mass of the organism. 

Biomass moves from one trophic level to the next and is lost at each level due to use in 

respiration and waste.  

 

Other pyramids we can show are energy pyramids. Energy also decreases as you go from 

one trophic level to the next. 

 

Nutrient Cycles 

The carbon cycle recycles carbon within the environment. Annotate the diagram below 

showing how this happens:  

Keywords: photosynthesis, respiration, decomposition, combustion 

 

 

Exam Questions 

 

Q1. 
In this question you will be assessed on using good English, organising 
information clearly and using specialist terms where appropriate. 

Light intensity, carbon dioxide concentration and temperature are three factors that affect 
the rate of photosynthesis. 

How would you investigate the effect of light intensity on the rate of photosynthesis? 

The image below shows some of the apparatus you might use. 
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You should include details of: 

•        how you would set up the apparatus and the materials you would use 

•        the measurements you would make 

•        how you could make this a fair test. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 
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Q2. 
Green plants are found at the start of all food chains. 

(a)     Complete the sentences. 

(i)      The source of energy for green plants is radiation from the _______________ 

(1) 

(ii)     Green plants absorb some of the light energy that reaches them for a 

process called ______________________________ 

(1) 

(b)     Draw a ring around the correct answer to complete each sentence. 
  

    chemical   

(i) This process transfers light energy into sound energy. 

    electrical   

(1) 

  

    carbon dioxide. 

(ii) The process uses the gas oxygen. 

    water. 

(1) 

  

    carbohydrates. 

(iii) The process produces carbon-containing compounds called minerals. 

    salts. 

(1) 

(c)     The amount of living material (biomass) at each stage in a food chain is less than at 
the previous stage. 

The diagram shows a food chain. 
  

oak tree  caterpillar  blue-tit  hawk 

Give two ways in which biomass is lost in this food chain. 

Tick ( ) two boxes. 
  

As carbon dioxide from the caterpillar 
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As food eaten by the hawk 
 

As oxygen from the oak tree 
 

As faeces (droppings) from the blue-tit 
 

(2) 

(Total 7 marks) 

Q3. 
Glucose is broken down in respiration. 

(a)     What is the chemical formula for glucose? 

Tick one box. 
  

C6H6O6 

 

C3H6O3 

 

C6H12O6 

 

C6H10O6 

 

(1) 

The diagram shows the apparatus a student used to investigate aerobic respiration. 

  

Limewater goes cloudy when carbon dioxide is added to it. 

(b)     After 10 minutes the limewater in flask B was cloudy, but the limewater in flask A 
remained colourless. 

Explain why. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Flask A acts as a control in this investigation. 

What is the purpose of a control? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The student repeated the investigation with no woodlice. 

Describe the appearance of the limewater in flask A and flask B after 10 minutes. 

Flask A ____________________________________________________________ 

___________________________________________________________________ 

Flask B ____________________________________________________________ 

___________________________________________________________________ 

(2) 

Anaerobic respiration is another form of respiration in living organisms. 

(e)     What is produced during anaerobic respiration in humans? 

Tick one box. 
  

Carbon dioxide 
 

Carbon dioxide and lactic acid 
 

Lactic acid 
 

Oxygen and water 
 

(1) 

(f)      Complete the equation for anaerobic respiration in yeast. 

glucose   ⟶   carbon dioxide   +   ________________________ 

(1) 

(Total 8 marks) 

Q4. 



 
Page 8 of 12 

Anaerobic respiration happens in muscle cells and yeast cells. 

The equation describes anaerobic respiration in muscle cells. 

                     glucose      lactic acid 

(a)     How can you tell from the equation that this process is anaerobic? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Exercise cannot be sustained when anaerobic respiration takes place in muscle 
cells. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     The diagram below shows an experiment to investigate anaerobic respiration in 
yeast cells. 

  

What gas will bubble into Tube B? 
  

Tick one box.   

Carbon dioxide 
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Nitrogen 
 

Oxygen 
 

Water vapour 
 

(1) 

(d)     Describe how you could use tube B to measure the rate of the reaction in tube A. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)     Anaerobic respiration in yeast is also called fermentation. 

Fermentation produces ethanol. 

Give one use of fermentation in the food industry. 

___________________________________________________________________ 

(1) 

(Total 7 marks) 
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Mark schemes 

Q1. 
Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Examiners should also apply a ‘best-
fit’ approach to the marking. 

Level 3 (5–6 marks): 
A description of how the apparatus is used to measure the rate of photosynthesis at different 
light intensities is given. 

For full marks reference must be made to a control variable 
or 
repeats 

Level 2 (3–4 marks): 
A description of how the apparatus is set up 
and 
a description of how photosynthesis can be measured. 
or 
a description of how light intensity is varied 
or 
a control variable or any other relevant point 

Level 1 (1–2 marks): 
A partial description of how the apparatus is set up 
or 
a description of how light is supplied 
or 
a simple description of how photosynthesis can be measured. 
or 
a control variable 

0 marks: 
No relevant content. 

examples of the points made in the response: 
•        apparatus set up: 

– weed in water in beaker 
– light shining on beaker 

•        method of varying the light intensity–eg changing distance of lamp from plant 
•        method of controlling other variables 

– use same pond weed or same length of pond weed 
– temperature: water bath or heat screen 
– CO2 

•        leave sufficient time at each new light intensity before measurements taken 
•        method of measuring photosynthesis – eg counting bubbles of gas released or collecting 

gas and measuring volume in a syringe 
•        measuring rate of photosynthesis by counting bubbles for set period of time 
•        repetitions 

extra information: 

allow information in the form of a diagram 

[6] 

Q2. 
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(a)      (i)     sun 

ignore light 

apply list principle 
1 

(ii)     photosynthesis 

apply list principle 

allow approximate spelling 

do not accept phototropism 
1 

(b)     (i)     chemical 
1 

(ii)     carbon dioxide 
1 

(iii)    carbohydrates 
1 

(c)     As carbon dioxide from the caterpillar 

if more than 2 boxes ticked deduct one mark for each additional 
incorrect box 

1 

As faeces (droppings) from the blue-tit 
1 

[7] 

Q3. 
(a)     C6H12O6 

1 

(b)    atmospheric air contains less carbon dioxide than exhaled air 

allow converse 
1 

(flask B goes more cloudy because) carbon dioxide is produced in (aerobic) respiration 
(by woodlice) 

do not accept anaerobic respiration 
1 

(c)     for comparison / to compare 

allow answers in the context of the investigation e.g. 

or 
to check that no other factor / variable is influencing the results 

to prove that the results obtained were due to the woodlice 
respiring and nothing else 

or 

to prove that the woodlice produced the carbon dioxide and 
nothing else 

1 

(d)     (flask A) would remain colourless 

ignore references to clear 

allow not cloudy 
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1 

(flask B) would remain colourless 
1 

(e)     lactic acid 
1 

(f)      alcohol / ethanol 
1 

[8] 

Q4. 
(a)     no oxygen (is used) 

1 

(b)     muscles become fatigued / stop contracting 
1 

because not enough energy is transferred 
1 

(c)     carbon dioxide 
1 

(d)     count the bubbles 
or 
measure volume of gas 

1 

in a given time 
1 

(e)     brewing / bread making 

allow other suitable use of fermentation in food industry 
1 
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Topic 6. Organisms response to their Environment 

 

Plant response to their Environment 

Plants respond to stimuli in a way to ensure they obtain the maximum amount of light and 

water. This behaviour is called a tropism, which is a growth response to a stimulus. 

Phototropism is where plants respond positively towards a ________ stimulus. The chemical 

a_______ is produced in the t___ of the shoot and diffuses down, causing the cells to 

e___________ and the shoot to grow upwards. If light is only on one side of the shoot, the 

a_______ moves to the o__________ side, causing only those cells to elongate, so the plant 

grows and bends t________ the light. This is seen in the shoots ___ below. In ___ and ___, 

it is not shown as the tip is either cut off or covered. 

 

Geortopism is where plants respond to gravity. Here the auxin is made in the tip of the root 

this time, and it prevents elongation of cells. Auxin will gather in the ________ half of the root 

(towards gravity), and prevent elongation, so the cells on the u______ half of the root 

elongate and grow, bending the root down into the soil to anchor itself and reach water. 

Reflexes 

A reflex is a r_______, i___________ response to a stimulus which should aid our 

s_________.  

Label the diagram below: (keywords: relay, synapse, montor, stimulus, effector, receptor, 

sensory) 
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Synapses 

A synapse is the gap between two neurones. When the nerve impulse gets to the end of one 

neurone, the neurone releases a c_________ which d_________ across the gap to the next 

neurone. Here it b____ to it and causes a new nerve impulse. 

 

Blood Glucose control 

This is controlled by negative feedback, the process where if there is a change from the 

optimum, it is detected and processes occur to reverse that change. 

 

Label the diagram below, stating what detects the change in glucose levels, what hormone 

will be secreted and what it will do to reverse the change and bring out blood glucose levels 

back to normal: 

 

 

 

Blood water content control 

The kidneys also control water loss by the process of negative feedback. First, remind 

yourself of what happens during: 

1. Ultrafiltration 

 

2. Selective Reabsorption 
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Then fill in the diagram: 

Problem What the pituitary 
secretes 

What this does in 
the kidney 

What this does to 
the urine 

High concentration 
of solutes in blood 
plasma (little 
water) 

   

Low concentration 
of solutes in the 
blood plasma (high 
water) 

   

 

Extra research: 

1. What effect does adrenaline have on blood sugar levels and why? 

 

Exam Questions 

Q1. 
Some students investigated phototropism in plant seedlings. 

This is the method used. 

1.   Measure the lengths of the shoots of 20 seedlings. 

2.   Set up four groups of seedlings as follows: 

•   A − bottom of shoot covered in aluminium foil 

•   B − tip covered in aluminium foil 

•   C − tip removed 

•   D − no changes. 

3.   Put the seedlings in a cardboard box. 

4.   Use a lamp to shine a light into the box through a hole in one side. 

5.   After one day, re-measure the lengths of the shoots. 

6.   Make a drawing of the appearance of one seedling from each group. 

Figure 1 shows the appearance of one seedling in each group at the start of the 
investigation. 

Figure 1 
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(a)  Which two conditions should the students have kept constant for each group of 
seedlings? 

Tick two boxes. 
  

The length of the roots 
 

The number of seedlings in each group 
 

The temperature 
 

The thickness of the aluminium foil 
 

The volume of water added to the soil 
 

(2) 

(b)  What is the purpose of the aluminium foil? 

Tick one box. 
  

To hold the shoot straight 
 

To keep the shoot warm 
 

To remove the effect of gravity 
 

To stop light reaching the shoot 
 

(1) 

Figure 2 shows the students’ results. 

Figure 2 
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  A B C D 

Mean length of shoot at start in mm 23 24 21 25 

Mean length of shoot after 1 day in mm 28 30 23 30 

Mean change in length of shoot in mm 5 6 2 5 

(c)  Suggest how the students measured the lengths of the curved shoots of seedlings A 
and D at the end of the investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)  The students concluded that the tip of the shoot is needed for the plant to respond 
to light. 

Give evidence for this conclusion from Figure 2. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)  A hormone stimulates growth in shoots. 

Which distribution of the hormone would cause the results seen in shoot D? 

Tick one box. 
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(1) 

(Total 8 marks) 

Q2. 
Many human actions are reflexes. 

(a)  Which two of the following are examples of reflex actions? 

Tick two boxes. 
  

Jumping in the air to catch a ball 
 

Raising a hand to protect the eyes in bright light 
 

Releasing saliva when food enters the mouth 
 

Running away from danger 
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Withdrawing the hand from a sharp object 
 

(2) 

Figure 1 shows how the size of the pupil of the human eye can change by reflex action. 

Figure 1 

  

(b)  Name one stimulus that would cause the pupil to change in size from A to B, as 
shown in Figure 1. 

____________________________________ 

(1) 

(c)  Structure Q causes the change in size of the pupil. 

Name structure Q. 

____________________________________ 

(1) 

(d)  Describe how structure Q causes the change in the size of the pupil from A to B. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)  Figure 2 shows some structures involved in the coordination of a reflex action. 

Figure 2 

  

Describe how the structures shown in Figure 2 help to coordinate a reflex action. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

(Total 11 marks) 

Q3. 
It is important that the amount of water in the body is controlled. 

(a)     The table below shows the main ways that a person takes in and loses water in one 
day. 

  

Water taken in Water lost 

Method Volume in cm3 Method Volume in cm3 

Drink 1450 Urine 1500 

Food   800 Sweat   600 

Metabolic water   350 Breath   

    Faeces   100 

Total 2600 Total 2600 

(i)      Calculate the volume of water lost from the body through breathing. 

Use information from the table above. 
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Volume of water lost through breathing = ______________________ cm3 

(2) 

(ii)     Metabolic water is water produced by aerobic respiration. 

Complete the equation for aerobic respiration. 

_____________ + oxygen  _____________ + water (+ energy) 

(2) 

(iii)    If the water intake stays the same, what will happen to the volumes of sweat 
and urine lost from the body on a much hotter day? 

Draw a ring around the correct answer to complete each sentence. 
  

The volume of sweat will 

decrease. 

increase. 

stay the same. 

  

The volume of urine will 

decrease. 

increase. 

stay the same. 

(2) 

(b)     The kidneys help to control the water content of the body and the concentrations of 
substances dissolved in the body fluids. The kidneys do this by filtering the blood 
and then reabsorbing back into the blood the substances needed by the body. 

The table above shows typical concentrations of some of the substances dissolved 
in a person’s blood plasma, in the kidney filtrate, and in the urine. 

  

Substance Blood 
plasma in g 

per dm3 

Kidney 
filtrate in g 

per dm3 

Urine 
in g per dm3 

Protein 70 0  0 

Glucose   1 1  0 

Urea      0.3     0.3 20 

Sodium ions  3 3  6 

(i)      The table below shows that sodium ions are twice as concentrated in the urine 
as in the blood plasma. 

Calculate how many times more concentrated urea is in the urine compared to 
the blood plasma. 

Use information from the table. 

______________________________________________________________ 
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______________________________________________________________ 

Answer = ______________________ times more concentrated 

(2) 

(ii)     What is the main cause of this increase in concentration of urea between the 
blood plasma and the urine? 

Tick (✓) one box. 

Increased urea production by the kidney 
 

Reabsorption of water by the kidney 
 

Increased deamination of amino acids by the liver 
 

(1) 

(iii)    The table shows that both protein and glucose are found in the blood plasma 
but not in the urine. 

Use your knowledge of kidney functioning to explain why. 

Protein ________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Glucose _______________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 

(c)     Some people have kidney failure. 

The two main types of treatment for kidney failure are dialysis and a kidney 
transplant operation. 

Suggest reasons why most doctors think that a kidney transplant is better than 
dialysis treatment. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(Total 17 marks) 
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Mark schemes 

Q1. 
(a)  the temperature 

1 

the volume of water added to the soil 
1 

(b)  to stop light reaching the shoot 
1 

(c)  piece of thread (along shoot and mark length) 

allow straighten the shoot 
1 

transfer to ruler / mm-scale 

allow use of (flexible) tape measure for 2 marks 
1 

(d)  tip covered / B / removed / C grows straight up or does not bend (towards light) 

allow tip covered / B / removed / C does not respond 
(to light) 

1 

tip exposed / A / not covered / D bends (towards light) 

tip exposed / A / not covered / D does respond (to 
light) 

allow only the ones with exposed tips or only A and D 
bend towards the light for 2 marks 

1 

(e) 

 
1 

[8] 

Q2. 
(a)  releasing saliva when food enters the mouth 

1 

withdrawing the hand from a sharp object 
1 

(b)  bright light 

allow described method of increasing light 

ignore light unqualified 
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allow correctly named drug e.g. morphine / heroin 
1 

(c)  iris 
1 

(d)  muscle contraction 

allow muscles shorten 

ignore radial / circular 

ignore muscles relax / constrict 

do not accept muscles expand 

do not accept ciliary muscle contracts 
1 

(e)  Level 2: Scientifically relevant facts, events or processes are identified and given in 
detail to form an accurate account. 

4−6 

Level 1: Facts, events or processes are identified and simply stated but their 
relevance is not clear. 

1−3 

No relevant content 
0 

Indicative content 

•   receptor detects stimulus 
•   e.g. receptor detects pressure 
•   receptor generates impulses / electrical signals 

•   neurones conduct impulses / electrical signals 
•   neurone A conducts impulses to spinal cord 
•   neurone A = sensory neurone 
•   synapse between neurones 
•   chemical (/ neurotransmitter) crosses synapse 
•   chemical stimulates impulse(s) in neurone B 
•   neurone B = relay neurone 
•   neurone C = motor neurone 

•   effector carries out response 
•   e.g. muscles of the arm / leg contract 
•   muscles contract or gland secretes chemicals 

to access level 2, candidates need to consider, in terms of the indicative content, 
the receptor, the neurones and the effector in the correct sequence 

[11] 

Q3. 
(a)     (i)      400 

correct answer = 2 marks with or without working 

2600 – (1500 + 600 + 100) 

or 

2600 – 2200 

for 1 mark 
2 
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(ii)     LHS: glucose 

accept C6H12O6 / C6H12O6 / sugar 
1 

RHS: carbon dioxide 

accept CO2 / CO2 

do not accept CO2 / CO 
1 

(iii)    (sweat) increase 
1 

(urine) decrease 
1 

(b)     (i)       66.7 / 66.67 / 66⅔ /   / 67 

accept answers in range 

correct answer = 2 marks with or without working 

or 

 for 1 mark 

  

or 66 / 66.6 / 66.66 / 66.6  / 67.0 for 1 mark 

(penalise excessive number of sig. figs. –1 mark) (eg no more 
than 2 decimal places) 

2 

(ii)     reabsorption of water by the kidney 
1 

(iii)    (protein) (too) big 
1 

cannot pass through filter / stays in blood / cannot enter kidney tubule 
1 

(glucose) small / can pass through filter 
1 

all taken back into blood / all reabsorbed 

allow the glucose is reabsobed 
1 

(c)     any four from: 

•        transplant is permanent / dialysis is repetitive treatment / dialysis only short 
term 

•        kidney works all the time / dialysis intermittent 
•        concentrations in blood kept (±) constant / substances build up in blood 

between dialysis sessions 
•        poisoning / damage to body by build-up of substances (with dialysis) 
•        danger of infection / damage to blood vessels by needles (with dialysis) 
•        risk of blood clots with dialysis or anticlotting drugs (can lead to blood loss) 
•        long term expense of dialysis / excessive use of health service resources 
•        social point – inconvenience of dialysis described – can eat or drink without 

constraint with transplant 
4 
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Topic 8. The control of Gene Expression 

Genetic mutations 

Mutations can be caused by things such as ionising radiation and mutagenic agents  such as 

tar from cigarette smoke. If there is a mutation and one of the DNA bases is removed, 

replaced or added, what does this mean for: 

1. The triplet codes? 

 

2. The amino acids they code for? 

 

 

3. The protein that is formed? 

 

 

 

Gene Expression 

DNA has many regions, some of them are coding regions – the genes which code for 

proteins, and other regions are non-coding regions which can switch the genes on or off and 

therefore determine if they will be expressed (if their protein will be produced) or not. Your 

cells have all of your genes but your cells don’t need to express all of these genes, so only 

some are turned on. For example, your pancreatic cells need to produce insulin and amylase 

and so the genes that code for these proteins will be turned on, but these genes will be 

switched off in skin cells and they don’t need to make these proteins. 

Give an example of a gene that would be switched on in a skin cell. 

 

 

Cancer 

Cancer is u____________ c___ d___________ which can form a tumour. Tumours can be 

benign or malignant. State some differences between the two: 

Benign Malignant 
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Gene Technology 

Genetic engineering is where we can modify one organism by adding in the g____ from 

another, so if can produce this protein or have this new characteristic.  

How it works: 

1. Work out the desired c__________ and which gene is responsible for it 

2. Remove the g____ from the DNA of the organism 

3. We put the g_____ into the new organism 

4. We replicate this organism 

 

a.What is golden rice? 

 

 

b. Fill in the gaps to show how we can create bacteria that produce insulin for people who 

have diabetes: 

Firstly we remove the gene for insulin from pancreatic cells and put it into a p_______. This is 

then incorporated back into the bacterial cell. We then allow the bacterial cell to r_________, 

and then produce the protein insulin. 

 

 

c. What are some benefits to genetic engineering? 

 

 

d. What are some risks/concerns to genetic engineering? 

 

 

 

 

Exam Questions 

Q1. 
The diagram shows how scientists can use genetic engineering to produce human growth 
hormone. 
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(a)     Human growth hormone is made by the pituitary gland. 

The human DNA containing the gene for growth hormone can be taken from a 
white blood cell. 

Give the reason why the gene does not have to be taken from cells in the 
pituitary gland. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

The figure above shows that the plasmid contains two genes for antibiotic resistance: 

•   a gene for resistance to the antibiotic ampicillin 

•   a gene for resistance to the antibiotic tetracycline. 
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(b)     Explain how the structure of Enzyme 1 allows it to cut the gene for tetracycline 
resistance, but not the gene for ampicillin resistance. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)     In the final step of the diagram above, very few bacteria take up a plasmid 
containing the gene for growth hormone. 

Some bacteria take up an unmodified plasmid. 

Most bacteria do not take up a plasmid. 

Complete the table below. 

•   Put a tick in the box if the bacterium can multiply in the presence of the 
given antibiotic. 

•   Put a cross in the box if the bacterium cannot multiply in the presence of the 
given antibiotic. 

  

  
Bacterium can multiply in the 

presence of 

  Ampicillin Tetracycline 

Bacterium + plasmid with growth hormone gene     

Bacterium without a plasmid     

Bacterium with an unmodified plasmid     

(d)     The figure above shows that the bacterium containing the gene for human growth 
hormone multiplies by cell division. 

This produces a clone of bacteria. 

Explain why all the bacteria in this clone are able to produce growth hormone. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(3) 

(Total 10 marks) 

Q2. 
The number of people in the UK with tumours is increasing. 

(a)     (i)      Describe how tumours form. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Tumours can be malignant or benign. 

What is the difference between a malignant tumour and a benign tumour? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     Describe how some tumours may spread to other parts of the body. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(c)     People from Northern Europe have fair skin and many people have malignant 
melanoma skin cancer. 

The graph shows how the number of people in the UK with malignant melanoma 
changed between 1985 and 2008. 

The bars on the graph show the number of people in the UK who travelled abroad 
and the number who took cheap holidays in the sun in 1985 and 2005. 
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Years 

  

Key 

 Mean for all areas 
Mean for people from rich 

areas 
Mean for people from poor 

areas 

 Total number of trips abroad 

Number of cheap holidays in 
       the sun 

(i)      Describe the trends in the number of people with malignant melanoma skin 
cancer between 1985 and 2008. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(ii)     Use the data about the number of trips abroad to suggest an explanation for 
the trends you have described in part (c)(i). 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 

(2) 

(Total 8 marks) 

Q3. 
Figure 1 shows an image of a small section of DNA. 

Figure 2 shows the structure of a small section of DNA. 

           Figure 1                                                              Figure 2 

  
© Svisio/iStock/Thinkstock 

 (c)     Syndrome H is an inherited condition. 

People with syndrome H do not produce the enzyme IDUA. 

Figure 3 shows part of the gene coding for the enzyme IDUA. 

Figure 3 

  

Strand K shows a mutation in the DNA which has caused syndrome H. 

The enzyme IDUA helps to break down a carbohydrate in the human body. 

The enzyme IDUA produced from Strand K will not work. 

Explain how the mutation could cause the enzyme not to work. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(5) 
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Mark schemes 

Q1. 
(a)     white blood cells have the same DNA / genes / chromosomes 

or 
have the gene for GH 

allow have all the genes 

allow all body cells (except RBCs) have all of the 
genes 

1 

(b)     enzyme has specifically-shaped active site 
1 

the 2 antibiotic resistance genes have different (sequence of) bases 
1 

only Tetracycline-resistance gene fits (active site of) enzyme 
or 
only Tetracycline-resistance gene is complementary to (active site of) 

enzyme 
1 

(c)  

Ampicillin Tetracycline 

✔  

  

✔ ✔ 

1 mark for each correct row 

if no other mark, allow 1 mark for one correct 
column 

1 

1 

1 

(d)     clone produced by asexual reproduction 

allow by ‘mitosis’ 
1 

all DNA / all genes are copied 

allow GH gene copied 

allow plasmid copied 
1 

every cell receives a copy 
or 
receives every gene 
or 
receives GH gene 
or 
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receives plasmid 
or 
genetically-identical cells 

1 

[10] 

Q2. 
(a)     (i)      (as a result of) uncontrolled / abnormal growth / division of cells 

ignore mutation 

allow cells dividing with no contact inhibition 
1 

(ii)     benign tumours do not invade / spread to other tissues / do not 
form secondary tumours 

accept converse for malignant 

accept benign tumours do not metastasise 
1 

(b)     via the blood / circulatory system 

accept via lymphatic system 
1 

(c)     (i)      incidence is increasing 
1 

more rapidly (over the years) 

ignore figures 
1 

difference between rich and poor areas is getting less 

or 

the incidence is rising fastest in people from poor areas 

accept converse for people from rich areas 
1 

(ii)     risk factor is UV from sunlight 

ignore ionising radiation 
1 

more UK citizens going abroad or taking holidays in the Sun 

or 

poorer people can afford holidays in the Sun 

or 

more poorer people are taking holidays in the Sun 
1 

[8] 
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Q3. 

 (c)     (mutation) changes from C to T DNA code 
or 
there is a change in the three bases / triplet from CAG to TAG 

1 

(mutation) changes the amino acid 
1 

(this could) change the protein 
1 

(so it) forms a different shape / changed active site 

accept different tertiary structure 
1 

(therefore) the enzyme no longer fits the substrate / carbohydrate 
1 

 

 

 



Topic 9. Practicals 

 

There are 10 Required Practicals you must complete at A level which you could be 
questioned on in the exam. Below is a full example of a biology practical. Read through it 
carefully then answer the questions below. 
 
 Enzyme practical 

 
Equipment 
 
Fresh catalase solution (potato tuber or celery homogenate buffered at pH7 or pH9 
respectively). Stored on ice until needed. 
20% Hydrogen peroxide solution 
Water baths* 
10 mL graduated cylinder 
teat dropper 
8 identical boiling tubes 
Stop clock 
Bung and glass tube 
Conical flask 
Water baths maintained at 20oC, 30o C, 40oC, 50oC, 60oC and 70oC.  
 
Set up 

 
Method 
1. Label test tubes - 8  for catalase and with each temperature and the other 8  for hydrogen 
peroxide and with each temperature. Place the boling tubes in the test tube rack 
2. Add 1 drop of catalase enzyme into  the catalase tube labeled 20oC 
3. Add 1mL of Hydrogen peroxide to the hydrogen peroxide tube labeled 20oC. 
4. Place  the two boiling tubes - one catalase  and one hydrogen peroxide into the 20oC 
water bath for 5 minutes  
5. Add the hydrogen peroxide to the catalase solution  in the conical flask, place the bung in 
and channel the glass tube which collects the oxygen under the measuring cylinder which is 
filled with water upside down in a water bath. 
Start the stop clock immediately.  
6. Measure the bubble column in the measuring cylinder (volume of gas given off) after 30 
seconds and record in a table. 
7. Repeat steps 2-6 for the other temperatures. 

 



Questions 

1. What is the independent variable? 

 

2. What is the dependant variable? 

 

 

3. What is the purpose of repeats? 

 

4. What’s the purpose of putting the substances in the water bath for 5 minutes before 

the reaction? 

 

 

5. What will we control? 

 

6. I might also set up a conical flask with hydrogen peroxide only and measure the 

bubble content. What would be the purpose of this? 

 

 

 

7. At which temperatures will the reaction be slow and why? 

 

8. At which temperatures will the reaction cease to work and why? 

 

 

9. On the graph what would be on the y and x axis? 

 

10. On the graph you would join the dots as a dot to dot, why? 

 

 

GCSE Required practical exam questions 

Q1. 
Photosynthesis needs light. 

(a)     Complete the balanced symbol equation for photosynthesis. 

light 
6CO2 + _______________________  _______________________ + 6O2 

(2) 

(b)     A green chemical indicator shows changes in the concentration of carbon dioxide 



(CO2) in a solution. 

The indicator solution is green when the concentration of CO2 is normal. 

The indicator solution turns yellow when the concentration of CO2 is high. 

The indicator solution turns blue when the concentration of CO2 is very low or when 
there is no CO2. 

The indicator solution does not harm aquatic organisms. 

Students investigated the balance of respiration and photosynthesis using an 
aquatic snail and some pondweed. 

The students set up four tubes, A, B, C and D, as shown in the table below. 

The colour change in each tube, after 24 hours in the light, is recorded. 
  

Tube A Tube B Tube C Tube D 

    

Indicator solution 
only 

Indicator solution 
+ pondweed 

Indicator solution 
+ snail 

Indicator solution 
+ pondweed 

+ snail 

Stays green Turns blue Turns yellow Stays green 

(i)      What is the purpose of Tube A? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Explain why the indicator solution in Tube C turns yellow. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(iii)    Predict the result for Tube D if it had been placed in the dark for 24 
hours and not in the light. 



Explain your prediction. 

Prediction _____________________________________________________ 

______________________________________________________________ 

Explanation ____________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 8 marks) 

Q2. 
Glucose is broken down in respiration. 

(a)     What is the chemical formula for glucose? 

Tick one box. 
  

C6H6O6 

 

C3H6O3 

 

C6H12O6 

 

C6H10O6 

 

(1) 

The diagram shows the apparatus a student used to investigate aerobic respiration. 

  

Limewater goes cloudy when carbon dioxide is added to it. 

(b)     After 10 minutes the limewater in flask B was cloudy, but the limewater in flask A 
remained colourless. 

Explain why. 

___________________________________________________________________ 



___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Flask A acts as a control in this investigation. 

What is the purpose of a control? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     The student repeated the investigation with no woodlice. 

Describe the appearance of the limewater in flask A and flask B after 10 minutes. 

Flask A ____________________________________________________________ 

___________________________________________________________________ 

Flask B ____________________________________________________________ 

___________________________________________________________________ 

(2) 

Anaerobic respiration is another form of respiration in living organisms. 

(e)     What is produced during anaerobic respiration in humans? 

Tick one box. 
  

Carbon dioxide 
 

Carbon dioxide and lactic acid 
 

Lactic acid 
 

Oxygen and water 
 

(1) 

(f)      Complete the equation for anaerobic respiration in yeast. 

glucose   ⟶   carbon dioxide   +   ________________________ 

(1) 

(Total 8 marks) 



Mark schemes 

Q1. 
(a)     6H2O 

in the correct order 
1 

C6H12O6 

1 

(b)     (i)      control 

do not accept ‘control variable’ 

allow: 

to show the effect of the organisms 

or 

to allow comparison 

or 

to show the indicator doesn’t change on its own 
1 

(ii)     snail respires 
1 

releases CO2 

1 

(iii)    turns yellow 
1 

plant can't photosynthesise so CO2 not used up 
1 

but the snail (and plant) still respires so CO2 produced 
1 

[8] 

Q2. 
(a)     C6H12O6 

1 

(b)    atmospheric air contains less carbon dioxide than exhaled air 

allow converse 
1 

(flask B goes more cloudy because) carbon dioxide is produced in 
(aerobic) respiration (by woodlice) 

do not accept anaerobic respiration 
1 

(c)     for comparison / to compare 

allow answers in the context of the investigation 



e.g. 

or 
to check that no other factor / variable is influencing the results 

to prove that the results obtained were due to the 
woodlice respiring and nothing else 

or 

to prove that the woodlice produced the carbon 
dioxide and nothing else 

1 

(d)     (flask A) would remain colourless 

ignore references to clear 

allow not cloudy 
1 

(flask B) would remain colourless 
1 

(e)     lactic acid 
1 

(f)      alcohol / ethanol 
1 

 



Topic 10. Maths 

10% of your marks at A level will be on maths-based questions. To give yourself a head start, 
make you’re you are happy with the following from GCSE Maths and Science: 
 

1. Using standard form 
 
Standard form is used when working with really big or small numbers. It is based on 
using powers of 10 to express how big or small a number is. 

Standard form is written in the form of , where  is a number bigger than or equal to 
1 and less than 10. 

 can be any positive or negative whole number. 

For example  

          To convert a number into standard form, split the number into two parts - a number  

           multiplied by the power of 10. 

Powers of 10 

Standard form uses the fact that the decimal place value system is based on powers of 10: 

 

 

 

 

 

 

 

e.g How do you write 94000 in standard form?  

It could also be written as 9.4 x 10000 

10000 is 10x10x10x10 

So 9.4 x 104 

Practice: 

1. What is 8200 in standard form? 

2. What is 620000 in standard form? 

3. What about 0.00045? 

 
2. Working out percentage change  

 
To work out percentage change, the formula is: 



End value – start value     x 100 
       Start value  
 
e.g before brain training the number of items a person could remember was 8, after brain 
training it was 13. What is the percentage change? 
 
13-8 / 8 = 62.5% 
 
e.g In 2006 the number of smokers per 100 people was 30, in 2016 the number was 12. 
What is the percentage change? 
 
12-30 / 30 = -60%. In this instance the number decreased, so it’s a negative percentage 
change 
 
Work out: 

 Before After 

RBC 13.1 13.9 

WBC 290 308 

Platelets 38 43 

 
What is the percentage change for each? 
RBC: 
 
WBC: 
 
Platelets: 
 
 

3. Convert between units 
 
e.g 
           x10                x10                  x10                  x1000 
Metre   decimetre  centimetre  millimetre ------- micrometre 
 

4. Work out ratios  
 
In an experiment there were 31 males and 16 females. Find out the ratio of males to 
female.  
In this instance it says males TO females, so we want females to be 1 
Males : Females 
    ?     :     1 
To go from 16 females to the number 1, we have divided 16 by 16 
Therefore we must do the same to the number of males, divide 31 by 16 which gets us  
1.94: 1 
 
For the “before” values in the table above work out: 

1. The ratio of WBC to RBC  
 
 

2. The ratio of platelets to RBC 
 
 

5. Draw appropriate graphs (line, bar, histogram, scattergram) 
 
Firstly, when would each graph be used? 



Line= 
 
Bar= 
 
Histogram= 
 
Scattergram= 
 
On a graph, the ____________ variable always goes on the x axis and ____________ 
variable always goes on the y axis. In a scattergram, because we are looking at correlations 
there is no IV and DV, only two DVs, so it doesn’t matter too much which you put on which 
axis, HOWEVER it looks better if you put the one you WOULD change if you could on the x 
axis. 

 
 
 

6. Work out mean, median and modes 
Work out the mean, median and mode for the following data: 

Child Pocket money (£) 

1 5 

 2 4 

3 2 

4 5 

5 5 

6 3 

7 10 

 
7. Use the formula for magnification 

 
Fill in the triangle to show the formula to work out magnification: 
 
 
 
 
 
 
From this how would you work out: 
 
Real size= 
 
Magnification = 
 
 

 

Using the key here how would you work out 

the magnification of this image? 

 

 

How could you then work out the real length 

of the cell? 



 
8. Change the subject of an equation 

 
If you move a term from one side of the equals sign to the other, change the operation to do 
the opposite. (The opposite of an operation is called its inverse). 
 
For example, if the term you want to move is adding then when you move it to the other 
side it subtracts. 
 
e.g 

           1. To make ‘u’ the subject of the formula in v = u + at,  

 
                     v - at = u + a̶t̶ - at̶̶   [subtract at from both sides] 
 
                     v - at = u 

           2. To make ‘t’ the subject of the formula, v = u + at, 
 
                 v - u = u̶ + at - u̶   [subtract u from both sides] 

 

                 v - u = at 
 

                 On dividing both sides by a we get; 

                (v - u)/a = a̶t/a̶ 

 

 

 
9. Work out the surface area of shapes when given information 

 
 

 

 

 

 

A sphere has a diameter of 5mm 

1. Work out the volume 

 

 

 

2. Work out the surface area 

 

 

3. What’s the surface area to volume ratio? 



Answers 

1. Standard form 

What is 8200 in standard form?  8.2 x 10 3 

What is 620000 in standard form? 6.2 x 10 5 

What about 0.00045? 4.5 x 10 -4 

2. Percentage change 

RBC: 6.1% 
 
WBC:6.2% 
 
Platelets: 13.2% 

 
4 Ratios 

  
           WBC to RBC  29.8 : 1 
 
 
           Platelets to RBC   2.9 : 1 
 

5 Graphs 

Line = looking for a pattern in continuous data 

Bar = looking for a difference between means in discontinuous data (categorical data) 

Histogram = looking at differences in means of grouped continuous data 

Scattergram = when looking for a relationship between two covariables/dependant variables 

Independent always goes on the x axis and dependent always goes on the y. You need 
labels with units, a title which includes the IV and DV and a clear scale 

 

6 Mean, median and mode 

Mean= add all values and divide by the number of values = 4.9 

Median = order the values and the middle value is the median = 2,3,4,5,5,5,10 = 5 

Mode = most common = 5   

 

7 Magnification  

Magnification = image /actual 

Actual = Image/magnification 

With the diagram, you would measure the length of the key and divide this by the actual 

length , this gives you the magnification. Then to work out the actual length of the cell you 

can measure this with a rule, x by 1000 to convert mm to micrometres, then divide by the 

magbnification. 



8 Surface area =  78.5 

Volume = 65 

SA: VOL =   1.2 :1 


