
 

Year 10 – Biology – Plant Biology 
 
Mastery Matrix 
 

No. Topic Learning Statement Tier Course Revision Guide RAG 

          Comb- 
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Define “ecosystem” F A 74 B86       

1.2 Define ‘interdependence’ and explain what species 
depend on 

F A 74 B86       

1.3 Describe what plants and animals ‘compete’ with 
each other for 

F A 74 B86       

1.4 Describe structural, behavioural and functional 
adaptations of organisms 

F A 75 B87       

1.5 Define extremophiles linking to the conditions that 
they inhabit (bacteria in deep sea vents) 

F A 75 B87       
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Interpret data from graphs and tables relating to 
predator and prey relationships predicting numbers 
of species based on changes in this data 

F A 77 B89       

2.2 List biotic and abiotic factors and explain how 
changes in them would affect a given community 

F A 74 B86       

2.3 Define primary, secondary and tertiary consumers F A 77 B89       

2.4 Explain the role of producers in food chains F A 77 B89       

2.5 Use a range of experimental methods to calculate 
the abundance and distribution of species in a given 
ecosystem 

F A 75 B87       

2.6 RP Field Invesitgations (a - separate only): Measure 
the population size of a common species (b - 
combined & separate) Investigate the effects of a 
factor on the distribution of a species using sampling 
techniques 

F A 75 B87       

2.7 Describe the differences in the trophic levels of 
organisms within an ecosystem (separate only) 

F S   B89       

2.8 Describe the numbering system of tropic levels and 
the importance of each level (separate only) 

F S   B92       

2.9 Describe the role of decomposers within an 
ecosystem (separate only) 

F S   B88       

2.10 Construct accurate pyramids of biomass (separate 
only) 

F S   B92       

2.11 Explain how biomass is lost between the different 
tropic levels (separate only) 

F S   B92       

2.12 Describe quantitatively the proportion of energy 
transferred between trophic levels and use this to 
calculate efficiency (separate only) 

F S   B92       
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 Draw and label an unspecialised plant cell and a 
palisade, root hair, xylem and phloem specialised 
cell 

F A 16+32 B8+B24       

3.2 Describe the 5 tissues and name the key organs in 
the plant 

F A 32 B24       

3.3 Label a transverse section of a leaf F A 32 B24       

3.4 Describe the process of osmosis F A 22 B14       

3.5 Calculate the rate of water uptake by a plant F A 33 B25       

3.6 Calculate the percentage change in mass following 
osmosis 

F A 33 B25       

3.7 Analyse and draw graphs relating to osmosis F A 33 B25       

3.8 RP Osmosis: Analyse the range of concentrations of 
solutions on the change in mass of plant tissue 

F A 23 B15       

3.9 Describe the process of active transport and explain 
why it is necessary 

F A 23 B15       

3.10 Compare diffusion, osmosis and active transport F A 23 B15       

3.11 Describe the process of active transport and how 
root hair cells are adapted to this  

F A 23 B15       



 

3.12 Describe the process of transpiration and 
translocation (including the structure and function of 
stomata). 

F A 33 B25       

3.13 Explain the effect of changing temperature, 
humidity, air movement and light intensity on the 
rate of transpiration  

F A 33 B25       

3.14 Calculate surface area, volume and mean in 
transpiration investigation 

F A 33 B25       

3.15 Analyse data from graphs and tables relating to 
transpiration experiments 

F A 33 B25       

3.16 Describe in detail the location, function and 
adaptations of xylem tissue, phloem tissue, stomata 
and guard cells 

F A 24 B16       
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Describe the process of photosynthesis F A 46 B42       

4.2 Recall the word and symbol equation for 
photosynthesis 

F A 46 B42       

4.3 Explain the effects of temperature, light intensity, 
carbon dioxide intensity and the amount of 
chlorophyll on the rate of photosynthesis 

F A 46 B42       

4.4 Analyse data and calculate rates of photosynthesis 
and limiting factors from graphs and tables 

F A 47 B43       

4.5 Translate information between tabulated and 
graphical form (from tables to graphs)  selecting the 
appropriate scale for axes 

F A 47 B43       

4.6 RP Photosynthesis: Investigate the effect of light 
intensity on the rate of photosynthesis on an aquatic 
plant  

F A 47 B43       

4.7 Describe how glucose is used after photosynthesis  F A 47 B43       

4.8 Explain  the use of nitrate ions within plants  F A 47 B43       

4.9 Use tests to identify starch, glucose and proteins F A 47 B43       

4.10 Explain limiting factors of photosynthesis (HT only) HT A 47 B43       

4.11 Apply inverse square laws and light intensity to the 
context of photosynthesis. (HT only) 

HT A 47 B43       

4.12 Explain the economic importance of limiting factors 
in greenhouses (HT only) 

HT A 47 B43       
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Identify 3 plant hormones and their effects within 
plants (separate only)  

F S   B54+B55       

5.2 Describe the processes of phototropism, 
geotropism/gravitropism (separate only) 

F S   B54       

5.3 Describe how the 3 plant hormones are used in 
agriculture and horticulture (separate only) 

F S   B55       

5.4 RP Plant Responses: Investigate the effect of light 
or gravity on the growth of newly generated seeds 
(separate only) 

F S   B55       
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Describe the carbon cycle and its importance F A 76 B88       

6.2 Describe the water cycle and its importance F A 76 B88       

6.3 Explain factors that affect the rate of decay, 
calculating rate changes using this to explain how to 
speed up the production of compost (separate only) 

F S   B88       

6.4 Explain how biogas generators can be used to 
produce a fuel (separate only) 

F S   B88       

6.5 RP Decay: Investigate the effects of temperature on 
the rate of decay of fresh milk by measuring pH 
change (separate only) 

F S   B88       

6.6 Evaluate the impact of environmental factors on the 
distribution of a species (temperature, availability of 
water, atmospheric gas composition) (separate only) 

F S   B90       
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t Define biodiversity and explain its importance F A 78 B90       

7.2 Explain in detail human impact on biodiversity 
(waste management, pollution, land use, 
deforestation, global warming) 

F A 78 B90       

7.3 Describe and evaluate some of the programs used 
to reduce the negative effects of humans on 

F A 78 B90-92       



 

ecosystems and biodiversity (breeding programs, 
protection/regeneration of rare habitats, 
reintroduction of field margins and hedgerows, 
reduction of deforestation, reduction of carbon 
emissions, increased recycling) 

7.4 Describe 6 biological factors threatening food 
security (separate only) 

F S   B92       

7.5 Define ‘sustainability’ (separate only) F S   B92       

7.6 Explain how to improve the efficiency of food 
production (separate only) 

F S   B93       

7.7 Describe and evaluate modern farming techniques 
(including: intensive farming, sustainable fisheries 
and sustainable farming) (separate only) 

F S   B93       

7.8 Explain how microorganisms can be cultured for 
food (e.g. fungus fusarium -> mycoprotein) 
(separate only) 

F S   B93       

 
 

The Knowledge 
  

Topic: Introducing ecosystems and interdependence 
(B.20) 

1 State the name given to a habitat and all of the 
organisms living inside of it? 

Ecosystem 

2 What is the name for living  factors that affect species? Biotic 

3 What is the name for non-living factors that affect an 
environment? 

Abiotic 

4 State the 3 types of adaptations that exist 1) Structural   2) Behavioural   3) Functional 

5 State 4 things that animals compete for Water, mates, territory, food 

6 State 4 things that plants compete for Nutrients, Water, Space, Light 

7 What is the scientific word for species relying on each 
other? 

Interdependence 

8 Similar organisms that can breed together to produce 
fertile offspring are know to be the same _______? 

Species 

9 Name 7 abiotic factors 1) Light intensity, 2) temperature, 3) moisture, 4) 
soil pH, 5) wind intensity, 6) CO2 levels (plants) 7) 
oxygen levels (aquatic animals) 

10 Name 4 biotic factors 1) food availability, 2) new predators, 3) new 
pathogens, 4) species outcompeting 

11 What is the name given to an organism that lives in an 
extreme environment? 

Extremophile 

12 What is the name given to the TYPE of organism that 
absorbs sunlight and uses it to produce glucose? 

Producer 

13 What type of animal feeds off of the dead remains of 
other animals? 

Scavenger 

14 State two experimental techniques used to determine 
the abundance and distribution of a species 

Transect (line across an environment) & quadrat 
(1m metal square) 

15 What is the name given to the type of sampling that is 
done along a line? 

Transect 

   

 
Topic: Structure of a plant (B.21) 



 

1 What is the name of the plant tissue where new cells are 
made? 

Meristem 

2 What is the name of the specialised plant cell adapted to 
absorb water & nutrients from the soil? 

Root Hair Cell 

3 What is the name of the specialised plant cell adapted to 
open and close the stomata of a plant? 

Guard Cell 

4 Which word describes a guard cell (a) filled with water? 
(b) that has very little water 

(a) filled = Turgid 
(b) lacking water = flaccid 

5 What is the name of the specialised cell that is adapted 
to absorb lots of light energy in the leaf? 

Palisade cell 

6 What is the chemical in chloroplasts that allow plant 
cells to absorb lots of light energy? 

Chlorophyll 

7 Which type of plant tissue is made up of sieve cells and 
companion cells? 

Phloem 

8 What is the name for the hole in a leaf that allows gases 
in and water out? 

Stoma/Stomata 

9 What is the name of the plant tissue that is made up of a 
hollow tube of dead cells? 

Xylem 

10 Which tissue in a plant transports water? Xylem 

11 Which tissue in a plant transports glucose? Phloem 

12 In which plant organ is glucose made? Leaf 

13 What is the name for the process that converts water 
and carbon dioxide into glucose and oxygen? 

Photosynthesis 

14 Which organ of a plant is designed to absorb water? Root 

15 Which organ of a plant is designed to transport 
substances from the roots to the leaves and vice versa? 

Stem 

   

 
Topic: Interdependence (separate only) (B.22) 

1 Which organisms make up the tropic level 1? Plants and algae (producers) 

2 Which type of organisms make up trophic level 2? Primary consumers/herbivores 

3 Which type of organisms make up trophic level 3? Secondary consumers/carnivores 

4 Which type of organisms make up trophic level 4? Tertiary consumers/carnivores 

5 What is the name given to a carnivore that has no 
predators? 

Apex predator 

6 What is the name given to an organism that breaks 
down dead plant and animal matter? 

Decomposer 

7 How do decomposers break down dead plant and animal 
matter? 

Secreting enzymes 

8 How do decomposers absorb food molecules? Diffusion 

9 What is the name given to the diagram drawn to 
represent the amount of biomass found at each trophic 
level? 

Pyramid of biomass 

10 Which trophic level is always found at the bottom of a 
pyramid of biomass? 

Trophic level 1 

11 What happens to the amount of biomass as you move 
up the food chain? 

It decreases 

12 Approximately what percentage of incident energy from 
light is transferred into plants during photosynthesis? 

0.01 



 

13 Approximately what percentage of biomass is 
transferred from each trophic level to the trophic level 
above? 

0.1 

14 Which is biomass lost between trophic levels? 1) lost as faeces 
2) lost as CO2, water and urea 
3) used as glucose in respiration 

15 How do you calculate the efficiency of biomass transfer 
between each trophic level? 

Biomass transferred/initial biomass x 100 

   

 
Topic: Transport in plants (B.23) 

1 Define the term "osmosis" Movement of water from a dilute solution to a 
concentrated solution through a semi permeable 
membrane 

2 How do you calculate rate of water uptake by a plant? volume of water absorbed ÷ time taken 

3 How do you calculate percentage change in mass 
following osmosis? 

Change in mass/initial mass x 100 

4 When looking at an osmosis graph (change in mass of 
unknown substance vs concentration of known sucrose 
solution) - how can you identify the concentration of the 
unknown substance? 

When the line of best fix crosses the X axis 

5 Which piece of equipment is used to cut a cylindrical 
piece of potato? 

A cork borer 

6 What is the name given to a semi permeable piece of 
tubing? 

Visking tube 

7 Which substance moves into a plant by osmosis? Water 

8 How are root hair cells adapted for osmosis? Large surface area and large vacuole 

9 Define 'active transport' Movement of substances from a dilute to a 
concentrated solution against the concentration 
gradient.  Requires energy 

10 Name a substance that is moved into plants by active 
transport 

Mineral ions 

11 How are root hair cells adapted for active transport? Lots of mitochondria for respiration 

12 Define "diffusion" Movement of particles from an area of high 
concentration to an area of low concentration 

13 Name one substance that moves into a leaf by diffusion Carbon dioxide  

14 Name two substance that moves out of a leaf by 
diffusion 

Oxygen and water 

15 Which cells open and close to control the diffusion of 
substances from a leaf? 

Guard cells 

   

 
Topic: Transpiration and translocation (B.24) 

1 Name the process by which glucose is moved from a leaf 
to other parts of the cell 

Translocation 

2 What is the scientific name given to the evaporation of 
water from a leaf? 

Transpiration 

3 On which side of the leaf are there more stomata? Underside/lower 

4 What is covering the top layer of the leaf to reduce the 
loss of water? 

Waxy Cuticle 

5 Which organ in a plant does water enter through? Root 



 

6 Do guard cells become flaccid or turgid when it is very 
sunny? 

Turgid 

7 Do stomata open or close when it is night time? Close 

8 Describe the structure of xylem Hollow tubes strengthened with lignin 

9 Describe the structure of phloem Elongated cells with a sieve plate and companion 
cell 

10 How do you calculate surface area of a cuboid? Sum of all the 2D faces 

11 State four factors that increases the rate of transpiration 1) High wind intensity  
2) high light intensity  
3) arid (dry) 
4) high temperature 

12 Why does high wind intensity increase transpiration? Increases concentration gradient 

13 Why does high light intensity increase transpiration? Causes stomata to open 

14 Why does arid conditions increase the rate of 
transpiration? 

Increases concentration gradient 

15 Why does high temperature increase the rate of 
transpiration? 

Water particles have more kinetic energy 

   

 
Topic: Photosynthesis (B.25) 

1 Name the two reactants in photosynthesis Carbon Dioxide and water 

2 Name the two products formed in photosynthesis Oxygen and glucose 

3 Write the word equation for photosynthesis Carbon dioxide + water -> oxygen and glucose 

4 Write the symbol equation for photosynthesis CO2 + H2O -> O2 + C6H12O6 

5 Describe what happens to the rate of photosynthesis as 
temperature increases 

Rate increases and then decreases 

6 Describe what happens to the rate of photosynthesis as 
light intensity increases 

Rate increases and then remains constant 

7 Describe what happens to the rate of photosynthesis as 
carbon dioxide increases 

Rate increases and then remains constant 

8 State one limiting factor for photosynthesis Light, Chlorophyll, carbon dioxide 

9 Name the plant used to investigate the effect of 
different factors on rate of photosynthesis 

Elodea (pondweed) 

10 How can you calculate the rate of photosynthesis of an 
aquatic plant? 

Count the number of O2 bubbles produced in a 
minute 

11 How can you more accurately calculate the rate of 
photosynthesis of an aquatic plant? 

Record volume of gas produced (using a gas 
syringe) 

12 Which cells are adapted for increased photosynthesis? Palisade cells 

13 How are palisade cells adapted for increased rates of 
photosynthesis? 

Lots of chloroplasts (and chlorophyll) 

14 State three limiting factors for photosynthesis 1) Carbon dioxide concentration, 2) Temperature, 
3) Light intensity 

15 In a variegated leaf, why do some parts appear white? There is no chlorophyll 
   

 
Topic: The products of photosynthesis (B.26) 



 

1 State 5 uses of glucose produced during photosynthesis 1) respiration, 2) stored as insoluble starch, 3) 
stored as fats/oils 4) making cellulose, 5) making 
amino acids 

2 State two substances required for making proteins in 
plants 

Nitrate ions and glucose 

3 Which substance is used to test for the presence of 
starch? 

Iodine solution 

4 What colour will iodine solution turn in the presence of 
starch? 

Blue/black 

5 What colour will iodine solution turn if no starch is 
present? 

Remains orange 

6 Which substance is used to test for the presence of 
sugar? 

Benedict's solution 

7 What colour will benedict's solution turn in the presence 
of sugar? 

Red (lots of sugar), orange (some sugar), green 
(small amount of sugar) 

8 What colour will benedict's solution turn if no glucose is 
present? 

Remains blue 

9 Which substance is used to test for the presence of 
protein? 

Biuret's solution 

10 What colour will biuret solution turn in the presence of 
protein? 

Purple 

11 What colour will biuret solution turn if no protein is 
present? 

Remains blue 

12 Which substance is used to test for the presence of lipids 
(fats)? 

Ethanol 

13 What colour will ethanol solution turn in the presence of 
fats? 

Creamy white 

14 What colour will ethanol solution turn if no fat is 
present? 

Remains colourless 

15 Describe the relationship between a light's distance from 
a plant and rate of photosynthesis (HT only) 

power ÷ distance squared (inverse square law) 

   

 
Topic: Plant hormones (separate only) (B.27) 

1 What is the name of a plant's response to (a) light (b) 
gravity (triply only) 

(a) light = phototropism 
(b) gravity = gravitropism/geotropism 

2 Which plant hormone initiates seed germination? 
(separate only) 

Gibberellins 

3 Which hormone causes cell division and fruit ripening 
(separate only) 

Ethene 

4 State three uses of auxins 1) weed killer, 2) rooting powder, 3) tissue culture 

5 State one use of ethene Controlling fruit ripening 

6 State three uses of gibberellins 1) end seed dormancy, 2) promote flowering 3) 
increase fruit size 

7 When a shoot grows towards the light, what kind of 
tropism is demonstrated? 

Positive phototropism 



 

8 When a root grows away from the light, what kind of 
tropism is demonstrated? 

Negative phototropism 

9 When a root grows down (with gravity), what kind of 
tropism is demonstrated? 

Positive geotropism 

10 When a shoot grows up (against gravity), what kind of 
tropism is demonstrated? 

Negative geotropism 

11 How does auxin cause a shoot to grow towards light? Auxin moves to shady side -> elongation of cells 

12 How does auxin cause a plant to against gravity? Auxin moves to lower side -> elongation of cells 

13 State the names of 3 plant humans 1) Ethene, 2) Gibberellins, 3) Auxin 

14 Which transport method is used to move auxin from the 
tip of a plant to other parts? 

Diffusion 

15 Which part of a plant contains lots of new forming cells? Meristem 
   

 
Topic: Natural recycling (B.28) 

1 How do plant remove carbon from the air? Photosynthesis (CO2 in) 

2 How is carbon moved from living organisms back into 
the air? 

Respiration (CO2 released) 

3 How is carbon moved from fossil fuels back into the air? Combustion (CO2 released) 

4 How is carbon moved from dead organisms into the air? Decomposition (by decomposers) (CO2 released) 

5 What is the scientific name for rain? Precipitation 

6 How does water move from lakes/the sea into the air? Evaporation 

7 Which process leads to cloud formation? Condensation 

8 What is the name of evaporation of water from plants? Transpiration 

9 State 3 factors that affect the rate of decay (separate 
only) 

Temperature, water, availability of oxygen 

10 State one human use of decomposition (separate only) Making compost 

11 Which gas is produced by a biogas generator? (separate 
only) 

Methane 

12 Describe the effect of temperature on rate of decay 
(separate only) 

increase temp -> increase decay (to 37⁰C) 

13 Which enzyme breaks down the fat in milk? (separate 
only) 

Lipase 

14 State the colour of phenolphthalein in acidic and alkaline 
conditions (separate only) 

Alkaline (pink) 
Acid (colourless) 

15 How do decomposers feed? (separate only) Secrete enzymes, small food molecules diffuse 
into decomposer    

 
Topic: Humans and the environment (B.29) 

1 Define by "biodiversity" variety of all the different species on earth/within 
an ecosystem 

2 Why is increased biodiversity good? Increases ecosystem stability 

3 State three ways that humans can cause water pollution Sewage, fertilisers, toxic chemicals 

4 State three ways that humans can cause air pollution Smoke, acidic gases 

5 State three ways that humans can cause land pollution Landfill sites, toxic chemicals 

6 State 4 ways that humans are decreasing the land 
available for living organisms 

building, quarrying, farming, dumping waste 



 

7 State two uses of peat Fuel & fertiliser 

8 What is the name for 'cutting down trees' Deforestation 

9 State two reasons for deforestation occurring Land for farming & growing biofuels 

10 State 5 ways that humans are trying to increase 
biodiversity 

1) Breeding endangered species 2)protecting rare 
habitats 3) Hedgerows 4) Afforestation 5) 
Recycling 

11 Define "food security" (separate only) Having enough food to feed a population 

12 State 5 factors threatening food security (separate only) 1) Increasing birth rate, 2) changing diets, 3) new 
pests/pathogens, 4) environmental changes, 5) 
conflicts 

13 State two ways of intensively farming (separate only) 1) restricting movement, 2) controlling 
temperature of surroundings 

14 State two ways that fishing can be made more 
sustainable (separate only) 

1) Controlling net size, 2) introducing fishing 
quotas 

15 State two uses of biotechnology (separate only) Culturing microorganisms for food and modifying 
bacteria to produce human insulin    

 
Topic: RP: Osmosis (B3) (B.43) 

1 What is the independent variable? The concentration of the solution 

2 What is the dependent variable? The percentage change in mass 

3 Name 5 control variables 1)Length of potato 
2) Diameter of potato 
3) Volume of  solution 
4) Time potato is left for 
5) Temperature of solution 

4 Give 3 ways to make the results accurate 1) Read the volume of the solution from the 
meniscus 
2) Dab the potatoes dry before measuring the 
mass 
3) Use a digital top pan balance 

5 Name one risk and precaution Risk = cutting yourself with the potato borer 
Precaution = push the borer down towards the 
desk not upwards 

6 What is the purpose of the distilled water? To act as a control to compare your results to 

7 How is the concentration inside the tissue estimated? Plot a graph of concentration against % change in 
mass and find where the line of best fit crosses 
0% 

8 How is the percentage change in mass calculated? % change in mass = change in mass / initial mass 

9 What is percentage change calculated rather than just 
the change? 

The potato may be slightly different sizes and 
shapes to begin with 

10 Why does the tissue increase in mass? Water has entered the tissue by osmosis in more 
dilute solutions 

11 How can you tell if there has been an increase in mass? The % change in mass is +ve 

12 Why does the tissue decrease in mass? Water has left the tissue by osmosis in more 
concentrated solutions 

13 How can you tell if there has been a decrease in mass? The % change in mass is -ve 

14 What does no change in mass mean? The concentration of the solution is the same as 
the concentration inside the tissue 



 

15 What are possible variations on this method? 1) Using any other vegetable/plant tissue 
2) Using any other food substance  
3) Using a salt solution    

 
Topic: RP: Photosynthesis (B6) (B.46) 

1 What is the independent variable? Distance from the light source (light intensity) 

2 What is the dependent variable? Number of bubbles per minute 

3 Name 3 control variables 1) Temperature of the water 
2) Carbon dioxide concentration  
3) Colour of the light 

4 How is the rate of photosynthesis measured? rate = total O2 produced / time 

5 How is the volume of oxygen measured? Counting the number of bubbles per minute 

6 How is the light intensity changed? Changing the distance of the beaker from the 
light 

7 Name one random error Counting the bubbles incorrectly  

8 Give one way to make the results more accurate Increase the amount of time you count the 
bubbles for 

9 How is the concentration of carbon dioxide controlled? Adding sodium hydrogen carbonate to the 
solution 

10 Give an alternative way to measure the volume of gas 
produced? 

Volume of water displaced from a measuring 
cylinder 

11 Name one risk and precaution The lamp may be hot so do not touch it 

12 How is the temperature controlled? Water bath 

13 How is the pondweed controlled? Same species, same age and same length 

14 What results should you see? As the light intensity increases, the rate 
photosynthesis increases 

15 What are possible variations on this method? 1) Investigate the effect of different coloured 
lights  
2)Investigate the effect of temperature  
3) Investigate the effect of CO2 concentration    

 
Topic: RP: Plant responses  (B8) (separate only) (B.48) 

1 What is the independent variable? The amount of light (dark, partial light, full light) 

2 What is the dependent variable? Height of seedlings 

3 Name 3 control variables 1) Type of seed 
2) Volume of water 
3) Number of seedlings in dish 

4 Give one precaution in the investigation Wash hands after touching seedlings 

5 Name the equipment needed mustard seeds, 3 petri dishes, cotton wool, ruler, 
water 

6 Name the 3 conditions of the seedlings 1) No light 
2) Partial light 
3) Full light 

7 How is the height of the seedlings measured? Using a ruler 

8 How do you make the measurements more accurate? Measure the height of 10 seedlings each day and 
calculate a mean 

9 How will you represent the data? Plot a line graph of mean height against the day 



 

10 Name one error in the investigation Not measuring the seedling from the base to the 
top 

11 What will happen the  seedlings in full light? They will grow towards the light source 

12 What will happen to the seedlings in partial light? They will grown towards the light source 

13 What will happen to the seedlings in the dark? 1) They will grow the tallest 
2) The leaves will be small and yellow 

14 Why is there more growth in no light? The seedling grow faster to find the light 

15 What are possible variations on this method? Effect of gravity on growth 
   
 

Topic: RP: Field investigations  (B9)  (B.49) 

1 What is the first aim? Investigating the population size of a plant 
species using random sampling 

2 How do we prepare the area we are investigating? Lay out two measuring tapes at right angles to 
each other 

3 Name the equipment  a  25 cm x 25cm quadrat,  a 30 m tape measure, a 
clipboard, a pen, paper. 

4 How do we ensure the sample is random? Choose random co-ordinates and place the 
quadrat in these places 

5 What are the steps in the method? 1) Place the quadrat down and count the number 
of organisms inside. 
2) Repeat for 10 quadrats 
3) Calculate the mean 

6 How do we work out an estimate for the whole area? estimated population size = (area sampled /total 
area)    x  mean number of organisms counted 

7 How can we improve the accuracy of the estimate? increase the number of quadrat throws and 
calculate the mean 

8 Why might the estimate be inaccurate? Not all parts of the area contain an equal 
distribution of the organism and so the sample 
may not be representative 

9 What is the second aim? Investigating the effect of light intensity on plant 
distribution using a transect line. 

10 How do we set up a transect line? Place a tape measure from one part of the area to 
another 

11 How do we measure the number of organisms? Place a quadrat down and count the number of 
organisms inside 

12 How do you measure the change in distribution of the 
organism? 

Move the quadrat 1m along the transect and 
count the number of organisms. Repeat every 
1m. 

13 How do you measure the light intensity? Use a light meter or light probe 

14 How do you represent the data? Plot a graph of light intensity against number of 
organisms 

15 What are possible variations on this method? 1) Effect of pH 
2) Effect of temperature 
3) Effect of carbon dioxide levels 
4) Distance from a factory/road    

 
Topic: RP: Rate of decay (B10) (separate only) (B.50) 

1 What is the independent variable? The temperature of the solutions 

2 What is the dependent variable? The time taken for the indicator to turn yellow 



 

3 Name 3 control variables 1) Volume of milk 
2) Volume of lipase 
3) Volume of sodium carbonate 

4 Why is this method only a model for decay? Decay in milk is too slow 

5 Name the indicator used Cresol red 

6 How is each temperature maintained? Using a water bath 

7 Name the enzyme, the substrate and the product Lipase breaks down lipids into fatty acids and 
glycerol 

8 What observation is made when 'decay' has occurred? The Cresol red turns from purple (alkaline) to 
yellow (acidic) 

9 What product makes the solution acidic? Fatty acids 

10 Name one risk and precaution in the method Cresol red is an irritant so goggles should be worn 
and skin washed immediately if it comes into 
contact 

11 How can you make the results more accurate? Use a measuring syringe, use a digital water bath, 
repeat at more temperatures 

12 Why is a measuring syringe more accurate than a 
measuring cylinder? 

It has a smaller meniscus and less of the solution 
remains inside the syringe 

13 Name one error in the investigation Starting and stopping the timer at the incorrect 
time 

14 What results should you see? As temperature increases, rate of decay should 
increase up to 40⁰C.  It should then decrease as 
enzymes become denatured. 

15 What are possible variations on this method? Effect of lipase concentration 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 
 
 

 
Homework Pack 

Year 10 – Biology – Plant Biology 
Autumn 2 

 
Mastery Matrix 
 

No. Topic Learning Statement Tier Course Revision Guide RAG 

          Comb- 
ied 

Sepa- 
rate 

1 2 3 

1.1 

In
tr

o
d
u
c
in

g
 

e
c
o
s
y
s
te

m
s
 

 

Define “ecosystem” F A 74 B86       

1.2 Define ‘interdependence’ and explain what species 
depend on 

F A 74 B86       

1.3 Describe what plants and animals ‘compete’ with 
each other for 

F A 74 B86       

1.4 Describe structural, behavioural and functional 
adaptations of organisms 

F A 75 B87       

1.5 Define extremophiles linking to the conditions that 
they inhabit (bacteria in deep sea vents) 

F A 75 B87       

2.1 

In
te

rd
e

p
e

n
d
e

n
c
e

 

Interpret data from graphs and tables relating to 
predator and prey relationships predicting numbers 
of species based on changes in this data 

F A 77 B89       

2.2 List biotic and abiotic factors and explain how 
changes in them would affect a given community 

F A 74 B86       

2.3 Define primary, secondary and tertiary consumers F A 77 B89       

2.4 Explain the role of producers in food chains F A 77 B89       

2.5 Use a range of experimental methods to calculate 
the abundance and distribution of species in a given 
ecosystem 

F A 75 B87       

2.6 RP Field Invesitgations (a - separate only): Measure 
the population size of a common species (b - 
combined & separate) Investigate the effects of a 
factor on the distribution of a species using sampling 
techniques 

F A 75 B87       

2.7 Describe the differences in the trophic levels of 
organisms within an ecosystem (separate only) 

F S   B89       

2.8 Describe the numbering system of tropic levels and 
the importance of each level (separate only) 

F S   B92       

2.9 Describe the role of decomposers within an 
ecosystem (separate only) 

F S   B88       

2.10 Construct accurate pyramids of biomass (separate 
only) 

F S   B92       

2.11 Explain how biomass is lost between the different 
tropic levels (separate only) 

F S   B92       

2.12 Describe quantitatively the proportion of energy 
transferred between trophic levels and use this to 
calculate efficiency (separate only) 

F S   B92       

3.1 
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Draw and label an unspecialised plant cell and a 
palisade, root hair, xylem and phloem specialised 
cell 

F A 16+32 B8+B24       

3.2 Describe the 5 tissues and name the key organs in 
the plant 

F A 32 B24       

3.3 Label a transverse section of a leaf F A 32 B24       

3.4 Describe the process of osmosis F A 22 B14       

3.5 Calculate the rate of water uptake by a plant F A 33 B25       

3.6 Calculate the percentage change in mass following 
osmosis 

F A 33 B25       

3.7 Analyse and draw graphs relating to osmosis F A 33 B25       



 

3.8 RP Osmosis: Analyse the range of concentrations of 
solutions on the change in mass of plant tissue 

F A 23 B15       

3.9 Describe the process of active transport and explain 
why it is necessary 

F A 23 B15       

3.10 Compare diffusion, osmosis and active transport F A 23 B15       

3.11 Describe the process of active transport and how 
root hair cells are adapted to this  

F A 23 B15       

3.12 Describe the process of transpiration and 
translocation (including the structure and function of 
stomata). 

F A 33 B25       

3.13 Explain the effect of changing temperature, 
humidity, air movement and light intensity on the 
rate of transpiration  

F A 33 B25       

3.14 Calculate surface area, volume and mean in 
transpiration investigation 

F A 33 B25       

3.15 Analyse data from graphs and tables relating to 
transpiration experiments 

F A 33 B25       

3.16 Describe in detail the location, function and 
adaptations of xylem tissue, phloem tissue, stomata 
and guard cells 

F A 24 B16       
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Describe the process of photosynthesis F A 46 B42       

4.2 Recall the word and symbol equation for 
photosynthesis 

F A 46 B42       

4.3 Explain the effects of temperature, light intensity, 
carbon dioxide intensity and the amount of 
chlorophyll on the rate of photosynthesis 

F A 46 B42       

4.4 Analyse data and calculate rates of photosynthesis 
and limiting factors from graphs and tables 

F A 47 B43       

4.5 Translate information between tabulated and 
graphical form (from tables to graphs)  selecting the 
appropriate scale for axes 

F A 47 B43       

4.6 RP Photosynthesis: Investigate the effect of light 
intensity on the rate of photosynthesis on an aquatic 
plant  

F A 47 B43       

4.7 Describe how glucose is used after photosynthesis  F A 47 B43       

4.8 Explain  the use of nitrate ions within plants  F A 47 B43       

4.9 Use tests to identify starch, glucose and proteins F A 47 B43       

4.10 Explain limiting factors of photosynthesis (HT only) HT A 47 B43       

4.11 Apply inverse square laws and light intensity to the 
context of photosynthesis. (HT only) 

HT A 47 B43       

4.12 Explain the economic importance of limiting factors 
in greenhouses (HT only) 

HT A 47 B43       

5.1 
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n
t 
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n
e
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Identify 3 plant hormones and their effects within 
plants (separate only)  

F S   B54+B55       

5.2 Describe the processes of phototropism, 
geotropism/gravitropism (separate only) 

F S   B54       

5.3 Describe how the 3 plant hormones are used in 
agriculture and horticulture (separate only) 

F S   B55       

5.4 RP Plant Responses: Investigate the effect of light 
or gravity on the growth of newly generated seeds 
(separate only) 

F S   B55       

6.1 
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Describe the carbon cycle and its importance F A 76 B88       

6.2 Describe the water cycle and its importance F A 76 B88       

6.3 Explain factors that affect the rate of decay, 
calculating rate changes using this to explain how to 
speed up the production of compost (separate only) 

F S   B88       

6.4 Explain how biogas generators can be used to 
produce a fuel (separate only) 

F S   B88       

6.5 RP Decay: Investigate the effects of temperature on 
the rate of decay of fresh milk by measuring pH 
change (separate only) 

F S   B88       



 

6.6 Evaluate the impact of environmental factors on the 
distribution of a species (temperature, availability of 
water, atmospheric gas composition) (separate only) 

F S   B90       

7.1 
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n
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m
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n
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Define biodiversity and explain its importance F A 78 B90       

7.2 Explain in detail human impact on biodiversity 
(waste management, pollution, land use, 
deforestation, global warming) 

F A 78 B90       

7.3 Describe and evaluate some of the programs used 
to reduce the negative effects of humans on 
ecosystems and biodiversity (breeding programs, 
protection/regeneration of rare habitats, 
reintroduction of field margins and hedgerows, 
reduction of deforestation, reduction of carbon 
emissions, increased recycling) 

F A 78 B90-92       

7.4 Describe 6 biological factors threatening food 
security (separate only) 

F S   B92       

7.5 Define ‘sustainability’ (separate only) F S   B92       

7.6 Explain how to improve the efficiency of food 
production (separate only) 

F S   B93       

7.7 Describe and evaluate modern farming techniques 
(including: intensive farming, sustainable fisheries 
and sustainable farming) (separate only) 

F S   B93       

7.8 Explain how microorganisms can be cultured for 
food (e.g. fungus fusarium -> mycoprotein) 
(separate only) 

F S   B93       

 
 

The Knowledge 
  

Topic: Introducing ecosystems and interdependence 
(B.20) 

1 State the name given to a habitat and all of the 
organisms living inside of it? 

Ecosystem 

2 What is the name for living  factors that affect species? Biotic 

3 What is the name for non-living factors that affect an 
environment? 

Abiotic 

4 State the 3 types of adaptations that exist 1) Structural   2) Behavioural   3) Functional 

5 State 4 things that animals compete for Water, mates, territory, food 

6 State 4 things that plants compete for Nutrients, Water, Space, Light 

7 What is the scientific word for species relying on each 
other? 

Interdependence 

8 Similar organisms that can breed together to produce 
fertile offspring are know to be the same _______? 

Species 

9 Name 7 abiotic factors 1) Light intensity, 2) temperature, 3) moisture, 4) 
soil pH, 5) wind intensity, 6) CO2 levels (plants) 7) 
oxygen levels (aquatic animals) 

10 Name 4 biotic factors 1) food availability, 2) new predators, 3) new 
pathogens, 4) species outcompeting 

11 What is the name given to an organism that lives in an 
extreme environment? 

Extremophile 

12 What is the name given to the TYPE of organism that 
absorbs sunlight and uses it to produce glucose? 

Producer 

13 What type of animal feeds off of the dead remains of 
other animals? 

Scavenger 

14 State two experimental techniques used to determine 
the abundance and distribution of a species 

Transect (line across an environment) & quadrat 
(1m metal square) 



 

15 What is the name given to the type of sampling that is 
done along a line? 

Transect 

   

 
Topic: Structure of a plant (B.21) 

1 What is the name of the plant tissue where new cells are 
made? 

Meristem 

2 What is the name of the specialised plant cell adapted to 
absorb water & nutrients from the soil? 

Root Hair Cell 

3 What is the name of the specialised plant cell adapted to 
open and close the stomata of a plant? 

Guard Cell 

4 Which word describes a guard cell (a) filled with water? 
(b) that has very little water 

(a) filled = Turgid 
(b) lacking water = flaccid 

5 What is the name of the specialised cell that is adapted 
to absorb lots of light energy in the leaf? 

Palisade cell 

6 What is the chemical in chloroplasts that allow plant 
cells to absorb lots of light energy? 

Chlorophyll 

7 Which type of plant tissue is made up of sieve cells and 
companion cells? 

Phloem 

8 What is the name for the hole in a leaf that allows gases 
in and water out? 

Stoma/Stomata 

9 What is the name of the plant tissue that is made up of a 
hollow tube of dead cells? 

Xylem 

10 Which tissue in a plant transports water? Xylem 

11 Which tissue in a plant transports glucose? Phloem 

12 In which plant organ is glucose made? Leaf 

13 What is the name for the process that converts water 
and carbon dioxide into glucose and oxygen? 

Photosynthesis 

14 Which organ of a plant is designed to absorb water? Root 

15 Which organ of a plant is designed to transport 
substances from the roots to the leaves and vice versa? 

Stem 

   

 
Topic: Interdependence (separate only) (B.22) 

1 Which organisms make up the tropic level 1? Plants and algae (producers) 

2 Which type of organisms make up trophic level 2? Primary consumers/herbivores 

3 Which type of organisms make up trophic level 3? Secondary consumers/carnivores 

4 Which type of organisms make up trophic level 4? Tertiary consumers/carnivores 

5 What is the name given to a carnivore that has no 
predators? 

Apex predator 

6 What is the name given to an organism that breaks 
down dead plant and animal matter? 

Decomposer 

7 How do decomposers break down dead plant and animal 
matter? 

Secreting enzymes 

8 How do decomposers absorb food molecules? Diffusion 

9 What is the name given to the diagram drawn to 
represent the amount of biomass found at each trophic 
level? 

Pyramid of biomass 



 

10 Which trophic level is always found at the bottom of a 
pyramid of biomass? 

Trophic level 1 

11 What happens to the amount of biomass as you move 
up the food chain? 

It decreases 

12 Approximately what percentage of incident energy from 
light is transferred into plants during photosynthesis? 

0.01 

13 Approximately what percentage of biomass is 
transferred from each trophic level to the trophic level 
above? 

0.1 

14 Which is biomass lost between trophic levels? 1) lost as faeces 
2) lost as CO2, water and urea 
3) used as glucose in respiration 

15 How do you calculate the efficiency of biomass transfer 
between each trophic level? 

Biomass transferred/initial biomass x 100 

   

 
Topic: Transport in plants (B.23) 

1 Define the term "osmosis" Movement of water from a dilute solution to a 
concentrated solution through a semi permeable 
membrane 

2 How do you calculate rate of water uptake by a plant? volume of water absorbed ÷ time taken 

3 How do you calculate percentage change in mass 
following osmosis? 

Change in mass/initial mass x 100 

4 When looking at an osmosis graph (change in mass of 
unknown substance vs concentration of known sucrose 
solution) - how can you identify the concentration of the 
unknown substance? 

When the line of best fix crosses the X axis 

5 Which piece of equipment is used to cut a cylindrical 
piece of potato? 

A cork borer 

6 What is the name given to a semi permeable piece of 
tubing? 

Visking tube 

7 Which substance moves into a plant by osmosis? Water 

8 How are root hair cells adapted for osmosis? Large surface area and large vacuole 

9 Define 'active transport' Movement of substances from a dilute to a 
concentrated solution against the concentration 
gradient.  Requires energy 

10 Name a substance that is moved into plants by active 
transport 

Mineral ions 

11 How are root hair cells adapted for active transport? Lots of mitochondria for respiration 

12 Define "diffusion" Movement of particles from an area of high 
concentration to an area of low concentration 

13 Name one substance that moves into a leaf by diffusion Carbon dioxide  

14 Name two substance that moves out of a leaf by 
diffusion 

Oxygen and water 

15 Which cells open and close to control the diffusion of 
substances from a leaf? 

Guard cells 

   

 
Topic: Transpiration and translocation (B.24) 

1 Name the process by which glucose is moved from a leaf 
to other parts of the cell 

Translocation 

2 What is the scientific name given to the evaporation of 
water from a leaf? 

Transpiration 



 

3 On which side of the leaf are there more stomata? Underside/lower 

4 What is covering the top layer of the leaf to reduce the 
loss of water? 

Waxy Cuticle 

5 Which organ in a plant does water enter through? Root 

6 Do guard cells become flaccid or turgid when it is very 
sunny? 

Turgid 

7 Do stomata open or close when it is night time? Close 

8 Describe the structure of xylem Hollow tubes strengthened with lignin 

9 Describe the structure of phloem Elongated cells with a sieve plate and companion 
cell 

10 How do you calculate surface area of a cuboid? Sum of all the 2D faces 

11 State four factors that increases the rate of transpiration 1) High wind intensity  
2) high light intensity  
3) arid (dry) 
4) high temperature 

12 Why does high wind intensity increase transpiration? Increases concentration gradient 

13 Why does high light intensity increase transpiration? Causes stomata to open 

14 Why does arid conditions increase the rate of 
transpiration? 

Increases concentration gradient 

15 Why does high temperature increase the rate of 
transpiration? 

Water particles have more kinetic energy 

   

 
Topic: Photosynthesis (B.25) 

1 Name the two reactants in photosynthesis Carbon Dioxide and water 

2 Name the two products formed in photosynthesis Oxygen and glucose 

3 Write the word equation for photosynthesis Carbon dioxide + water -> oxygen and glucose 

4 Write the symbol equation for photosynthesis CO2 + H2O -> O2 + C6H12O6 

5 Describe what happens to the rate of photosynthesis as 
temperature increases 

Rate increases and then decreases 

6 Describe what happens to the rate of photosynthesis as 
light intensity increases 

Rate increases and then remains constant 

7 Describe what happens to the rate of photosynthesis as 
carbon dioxide increases 

Rate increases and then remains constant 

8 State one limiting factor for photosynthesis Light, Chlorophyll, carbon dioxide 

9 Name the plant used to investigate the effect of 
different factors on rate of photosynthesis 

Elodea (pondweed) 

10 How can you calculate the rate of photosynthesis of an 
aquatic plant? 

Count the number of O2 bubbles produced in a 
minute 

11 How can you more accurately calculate the rate of 
photosynthesis of an aquatic plant? 

Record volume of gas produced (using a gas 
syringe) 

12 Which cells are adapted for increased photosynthesis? Palisade cells 

13 How are palisade cells adapted for increased rates of 
photosynthesis? 

Lots of chloroplasts (and chlorophyll) 

14 State three limiting factors for photosynthesis 1) Carbon dioxide concentration, 2) Temperature, 
3) Light intensity 

15 In a variegated leaf, why do some parts appear white? There is no chlorophyll 



 

   

 
Topic: The products of photosynthesis (B.26) 

1 State 5 uses of glucose produced during photosynthesis 1) respiration, 2) stored as insoluble starch, 3) 
stored as fats/oils 4) making cellulose, 5) making 
amino acids 

2 State two substances required for making proteins in 
plants 

Nitrate ions and glucose 

3 Which substance is used to test for the presence of 
starch? 

Iodine solution 

4 What colour will iodine solution turn in the presence of 
starch? 

Blue/black 

5 What colour will iodine solution turn if no starch is 
present? 

Remains orange 

6 Which substance is used to test for the presence of 
sugar? 

Benedict's solution 

7 What colour will benedict's solution turn in the presence 
of sugar? 

Red (lots of sugar), orange (some sugar), green 
(small amount of sugar) 

8 What colour will benedict's solution turn if no glucose is 
present? 

Remains blue 

9 Which substance is used to test for the presence of 
protein? 

Biuret's solution 

10 What colour will biuret solution turn in the presence of 
protein? 

Purple 

11 What colour will biuret solution turn if no protein is 
present? 

Remains blue 

12 Which substance is used to test for the presence of lipids 
(fats)? 

Ethanol 

13 What colour will ethanol solution turn in the presence of 
fats? 

Creamy white 

14 What colour will ethanol solution turn if no fat is 
present? 

Remains colourless 

15 Describe the relationship between a light's distance from 
a plant and rate of photosynthesis (HT only) 

power ÷ distance squared (inverse square law) 

   

 
Topic: Plant hormones (separate only) (B.27) 

1 What is the name of a plant's response to (a) light (b) 
gravity (triply only) 

(a) light = phototropism 
(b) gravity = gravitropism/geotropism 

2 Which plant hormone initiates seed germination? 
(separate only) 

Gibberellins 

3 Which hormone causes cell division and fruit ripening 
(separate only) 

Ethene 

4 State three uses of auxins 1) weed killer, 2) rooting powder, 3) tissue culture 

5 State one use of ethene Controlling fruit ripening 

6 State three uses of gibberellins 1) end seed dormancy, 2) promote flowering 3) 
increase fruit size 



 

7 When a shoot grows towards the light, what kind of 
tropism is demonstrated? 

Positive phototropism 

8 When a root grows away from the light, what kind of 
tropism is demonstrated? 

Negative phototropism 

9 When a root grows down (with gravity), what kind of 
tropism is demonstrated? 

Positive geotropism 

10 When a shoot grows up (against gravity), what kind of 
tropism is demonstrated? 

Negative geotropism 

11 How does auxin cause a shoot to grow towards light? Auxin moves to shady side -> elongation of cells 

12 How does auxin cause a plant to against gravity? Auxin moves to lower side -> elongation of cells 

13 State the names of 3 plant humans 1) Ethene, 2) Gibberellins, 3) Auxin 

14 Which transport method is used to move auxin from the 
tip of a plant to other parts? 

Diffusion 

15 Which part of a plant contains lots of new forming cells? Meristem 
   

 
Topic: Natural recycling (B.28) 

1 How do plant remove carbon from the air? Photosynthesis (CO2 in) 

2 How is carbon moved from living organisms back into 
the air? 

Respiration (CO2 released) 

3 How is carbon moved from fossil fuels back into the air? Combustion (CO2 released) 

4 How is carbon moved from dead organisms into the air? Decomposition (by decomposers) (CO2 released) 

5 What is the scientific name for rain? Precipitation 

6 How does water move from lakes/the sea into the air? Evaporation 

7 Which process leads to cloud formation? Condensation 

8 What is the name of evaporation of water from plants? Transpiration 

9 State 3 factors that affect the rate of decay (separate 
only) 

Temperature, water, availability of oxygen 

10 State one human use of decomposition (separate only) Making compost 

11 Which gas is produced by a biogas generator? (separate 
only) 

Methane 

12 Describe the effect of temperature on rate of decay 
(separate only) 

increase temp -> increase decay (to 37⁰C) 

13 Which enzyme breaks down the fat in milk? (separate 
only) 

Lipase 

14 State the colour of phenolphthalein in acidic and alkaline 
conditions (separate only) 

Alkaline (pink) 
Acid (colourless) 

15 How do decomposers feed? (separate only) Secrete enzymes, small food molecules diffuse 
into decomposer    

 
Topic: Humans and the environment (B.29) 

1 Define by "biodiversity" variety of all the different species on earth/within 
an ecosystem 

2 Why is increased biodiversity good? Increases ecosystem stability 

3 State three ways that humans can cause water pollution Sewage, fertilisers, toxic chemicals 

4 State three ways that humans can cause air pollution Smoke, acidic gases 

5 State three ways that humans can cause land pollution Landfill sites, toxic chemicals 



 

6 State 4 ways that humans are decreasing the land 
available for living organisms 

building, quarrying, farming, dumping waste 

7 State two uses of peat Fuel & fertiliser 

8 What is the name for 'cutting down trees' Deforestation 

9 State two reasons for deforestation occurring Land for farming & growing biofuels 

10 State 5 ways that humans are trying to increase 
biodiversity 

1) Breeding endangered species 2)protecting rare 
habitats 3) Hedgerows 4) Afforestation 5) 
Recycling 

11 Define "food security" (separate only) Having enough food to feed a population 

12 State 5 factors threatening food security (separate only) 1) Increasing birth rate, 2) changing diets, 3) new 
pests/pathogens, 4) environmental changes, 5) 
conflicts 

13 State two ways of intensively farming (separate only) 1) restricting movement, 2) controlling 
temperature of surroundings 

14 State two ways that fishing can be made more 
sustainable (separate only) 

1) Controlling net size, 2) introducing fishing 
quotas 

15 State two uses of biotechnology (separate only) Culturing microorganisms for food and modifying 
bacteria to produce human insulin    

 
Topic: RP: Osmosis (B3) (B.43) 

1 What is the independent variable? The concentration of the solution 

2 What is the dependent variable? The percentage change in mass 

3 Name 5 control variables 1)Length of potato 
2) Diameter of potato 
3) Volume of  solution 
4) Time potato is left for 
5) Temperature of solution 

4 Give 3 ways to make the results accurate 1) Read the volume of the solution from the 
meniscus 
2) Dab the potatoes dry before measuring the 
mass 
3) Use a digital top pan balance 

5 Name one risk and precaution Risk = cutting yourself with the potato borer 
Precaution = push the borer down towards the 
desk not upwards 

6 What is the purpose of the distilled water? To act as a control to compare your results to 

7 How is the concentration inside the tissue estimated? Plot a graph of concentration against % change in 
mass and find where the line of best fit crosses 
0% 

8 How is the percentage change in mass calculated? % change in mass = change in mass / initial mass 

9 What is percentage change calculated rather than just 
the change? 

The potato may be slightly different sizes and 
shapes to begin with 

10 Why does the tissue increase in mass? Water has entered the tissue by osmosis in more 
dilute solutions 

11 How can you tell if there has been an increase in mass? The % change in mass is +ve 

12 Why does the tissue decrease in mass? Water has left the tissue by osmosis in more 
concentrated solutions 

13 How can you tell if there has been a decrease in mass? The % change in mass is -ve 

14 What does no change in mass mean? The concentration of the solution is the same as 
the concentration inside the tissue 



 

15 What are possible variations on this method? 1) Using any other vegetable/plant tissue 
2) Using any other food substance  
3) Using a salt solution    

 
Topic: RP: Photosynthesis (B6) (B.46) 

1 What is the independent variable? Distance from the light source (light intensity) 

2 What is the dependent variable? Number of bubbles per minute 

3 Name 3 control variables 1) Temperature of the water 
2) Carbon dioxide concentration  
3) Colour of the light 

4 How is the rate of photosynthesis measured? rate = total O2 produced / time 

5 How is the volume of oxygen measured? Counting the number of bubbles per minute 

6 How is the light intensity changed? Changing the distance of the beaker from the 
light 

7 Name one random error Counting the bubbles incorrectly  

8 Give one way to make the results more accurate Increase the amount of time you count the 
bubbles for 

9 How is the concentration of carbon dioxide controlled? Adding sodium hydrogen carbonate to the 
solution 

10 Give an alternative way to measure the volume of gas 
produced? 

Volume of water displaced from a measuring 
cylinder 

11 Name one risk and precaution The lamp may be hot so do not touch it 

12 How is the temperature controlled? Water bath 

13 How is the pondweed controlled? Same species, same age and same length 

14 What results should you see? As the light intensity increases, the rate 
photosynthesis increases 

15 What are possible variations on this method? 1) Investigate the effect of different coloured 
lights  
2)Investigate the effect of temperature  
3) Investigate the effect of CO2 concentration    

 
Topic: RP: Plant responses  (B8) (separate only) (B.48) 

1 What is the independent variable? The amount of light (dark, partial light, full light) 

2 What is the dependent variable? Height of seedlings 

3 Name 3 control variables 1) Type of seed 
2) Volume of water 
3) Number of seedlings in dish 

4 Give one precaution in the investigation Wash hands after touching seedlings 

5 Name the equipment needed mustard seeds, 3 petri dishes, cotton wool, ruler, 
water 

6 Name the 3 conditions of the seedlings 1) No light 
2) Partial light 
3) Full light 

7 How is the height of the seedlings measured? Using a ruler 

8 How do you make the measurements more accurate? Measure the height of 10 seedlings each day and 
calculate a mean 

9 How will you represent the data? Plot a line graph of mean height against the day 



 

10 Name one error in the investigation Not measuring the seedling from the base to the 
top 

11 What will happen the  seedlings in full light? They will grow towards the light source 

12 What will happen to the seedlings in partial light? They will grown towards the light source 

13 What will happen to the seedlings in the dark? 1) They will grow the tallest 
2) The leaves will be small and yellow 

14 Why is there more growth in no light? The seedling grow faster to find the light 

15 What are possible variations on this method? Effect of gravity on growth 
   
 

Topic: RP: Field investigations  (B9)  (B.49) 

1 What is the first aim? Investigating the population size of a plant 
species using random sampling 

2 How do we prepare the area we are investigating? Lay out two measuring tapes at right angles to 
each other 

3 Name the equipment  a  25 cm x 25cm quadrat,  a 30 m tape measure, a 
clipboard, a pen, paper. 

4 How do we ensure the sample is random? Choose random co-ordinates and place the 
quadrat in these places 

5 What are the steps in the method? 1) Place the quadrat down and count the number 
of organisms inside. 
2) Repeat for 10 quadrats 
3) Calculate the mean 

6 How do we work out an estimate for the whole area? estimated population size = (area sampled /total 
area)    x  mean number of organisms counted 

7 How can we improve the accuracy of the estimate? increase the number of quadrat throws and 
calculate the mean 

8 Why might the estimate be inaccurate? Not all parts of the area contain an equal 
distribution of the organism and so the sample 
may not be representative 

9 What is the second aim? Investigating the effect of light intensity on plant 
distribution using a transect line. 

10 How do we set up a transect line? Place a tape measure from one part of the area to 
another 

11 How do we measure the number of organisms? Place a quadrat down and count the number of 
organisms inside 

12 How do you measure the change in distribution of the 
organism? 

Move the quadrat 1m along the transect and 
count the number of organisms. Repeat every 
1m. 

13 How do you measure the light intensity? Use a light meter or light probe 

14 How do you represent the data? Plot a graph of light intensity against number of 
organisms 

15 What are possible variations on this method? 1) Effect of pH 
2) Effect of temperature 
3) Effect of carbon dioxide levels 
4) Distance from a factory/road    

 
Topic: RP: Rate of decay (B10) (separate only) (B.50) 

1 What is the independent variable? The temperature of the solutions 

2 What is the dependent variable? The time taken for the indicator to turn yellow 



 

3 Name 3 control variables 1) Volume of milk 
2) Volume of lipase 
3) Volume of sodium carbonate 

4 Why is this method only a model for decay? Decay in milk is too slow 

5 Name the indicator used Cresol red 

6 How is each temperature maintained? Using a water bath 

7 Name the enzyme, the substrate and the product Lipase breaks down lipids into fatty acids and 
glycerol 

8 What observation is made when 'decay' has occurred? The Cresol red turns from purple (alkaline) to 
yellow (acidic) 

9 What product makes the solution acidic? Fatty acids 

10 Name one risk and precaution in the method Cresol red is an irritant so goggles should be worn 
and skin washed immediately if it comes into 
contact 

11 How can you make the results more accurate? Use a measuring syringe, use a digital water bath, 
repeat at more temperatures 

12 Why is a measuring syringe more accurate than a 
measuring cylinder? 

It has a smaller meniscus and less of the solution 
remains inside the syringe 

13 Name one error in the investigation Starting and stopping the timer at the incorrect 
time 

14 What results should you see? As temperature increases, rate of decay should 
increase up to 40⁰C.  It should then decrease as 
enzymes become denatured. 

15 What are possible variations on this method? Effect of lipase concentration 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 
 
 

 
Homework 1 

Throwback to Autumn 2 
1.  

a. Write the full word and symbol equation for aerobic respiration below (2) 
i. Word:_______________________________________________________ 

ii. Symbol:______________________________________________________ 
b. Aerobic respiration takes place within the__________________________(1) 

 
2. The diagrams below represent 3 types of blood vessels: 

 
A                                                                     B                                                 C 
 

a. Name each blood vessel: A____________ B____________ C___________   (1) 
b. Compare and contrast the difference in the structures of vessel A and B (3) 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

 

3. Describe the functions of: (2) 

a. The digestive system 

__________________________________________________________________________________

__________________________________________________________________________________ 

b. Enzymes 

__________________________________________________________________________________

__________________________________________________________________________________ 

 

4. Explain what is meant by the term ‘Denatured’. Use a diagram of an enzyme including its active site to 

support your answer (3) 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

Diagram 



 

 



 

5. Why is it necessary to break down proteins in the digestive system? 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 

.....................................................................................................................................(3) 

 

6. Define the process diffusion (2) 

______________________________________________________________________________

______________________________________________________________________________ 

 

7. Explain how the following factors may affect the rate of diffusion (3) 

a. An increase in temperature: 

__________________________________________________________________________________

__________________________________________________________________________________ 

b. A small surface area:                            

__________________________________________________________________________________

__________________________________________________________________________________ 

 

c. A large difference in concentration gradient: 

__________________________________________________________________________________

__________________________________________________________________________________ 

8. Blood plasma contains mineral ions, glucose, urea and proteins. Explain why urine contains mineral 
ions and urea, but no glucose or protein. (4) 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

 

Total for HW 1: 24 marks 

  



 

 

 
Homework 2 

Introducing ecosystems 
 

1. Define the terms: 
a) Ecosystem:________________________________________________________(1) 
b) Adaptation:________________________________________________________(1) 
c) Extremophile:______________________________________________________(1) 

 
 

2. (a) Give three things that animals complete for (3)  
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

 
             (b) Give three things that plants compete for (3) 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

 
3. 

(a)     Which term describes organisms that can tolerate very hot or very cold places? 

Draw a ring around the correct answer. 
  

  
an environmental 

species 
an extremophile 

species 
an indicator 

species 

(1) 

(b)     Figure 1 shows photographs of an Adelie penguin and a chinstrap penguin. Adelie penguins and 
chinstrap penguins live in the Antarctic at temperatures below 0 °C. 

 



 

Adelie penguins spend most of their time on the ice around the Antarctic.  Chinstrap penguins live mainly in the 
sea around the ice.  Since 1965 the number of Adelie penguins has decreased by 6 million. 

Figure 2 shows changes to the ice around the Antarctic over the past 50 years. 

 

(i)      Use information from Figure 2 to explain why the number of Adelie penguins has decreased 
since 1965. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

 (2) 

(ii)     Suggest what has happened to the number of chinstrap penguins since 1965. 

Draw a ring around your answer.      increase / decrease 

Give a reason for your answer. 

............................................................................................................... 

............................................................................................................... 

(1) 

(c)     The number of penguins can be used to monitor changes in temperature of the environment. 

Temperature readings could also be taken using a thermometer. 

What is the advantage of using penguins, instead of a thermometer, to monitor changes in 
temperature of the environment? 

Tick ( ) one box. 
  

  Living organisms show long-term changes. 
 

  Thermometers cannot measure temperatures below 0 °C. 
 

  Thermometers do not give accurate readings. 
 

(1) 

(Total 5 marks) 

 

 
 

 



 

Extension Questions 
 

1. This is a diagram of a belt transect showing the major types of plants growing on the bottom 
of a lake. 

 

(a)     Suggest, and explain, two reasons why a much smaller population of Nitella plants is 
found amongst the Potamogeton plants than further down in the lake. 

1. ................................................................................................................................ 

.................................................................................................................................... 

.................................................................................................................................... 

.................................................................................................................................... 

2. ................................................................................................................................ 

.................................................................................................................................... 

.................................................................................................................................... 

.................................................................................................................................... 
(4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Homework 3 
Interdependence 

 
1. Define the terms: 

a. Producer: _____________________________________________________________________(1) 
b. Consumer: ____________________________________________________________________(1) 
c. Trophic level: __________________________________________________________________(1) 
d. Apex predators:_________________________________________________________________(1) 

 
2. Name two abiotic and two biotic  factors  that can affect a community of organisms (4) 

________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
 

3. Some students wanted to estimate the number of plantain plants in a grassy field. 

The field measured 100 metres × 50 metres. 

The students: 
•        chose areas where plantains were growing 
•        placed 10 quadrats in these areas 
•        counted the number of plantains in each of the 10 quadrats. 

Each quadrat measured 25 cm × 25 cm. 

The table below shows the students’ results. 
  

  
Quadrat 
number 

Number of plantain 
plants 

      1 2 

      2 1 

      3 4 

      4 1 

      5 3 

      6 2 

      7 4 

      8 1 

      9 1 

    10 1 

 

 

 

 



 

(a)     Complete the following calculation to estimate the number of plantain plants in the field. 

Use the students’ results from the table above. 

Total number of plantains in 10 quadrats = ........................................................ 

Total area of 10 quadrats = .......................................................................... m2 

Mean number of plantains per m2 = .................................................................. 

............................................................................................................................. 

Area of field = ................................................................................................. m2 

Therefore estimated number of plantains in field = ............................................ 

............................................................................................................................. 

(3) 

(b)     The students’ method would not give a valid estimate of the number of plantain plants in the field. 

Describe three improvements you could make to the students’ method. 

For each improvement, give the reason why your method would produce more valid results than 
the students’ method. 

Improvement 1 .................................................................................................... 

Reason ............................................................................................................... 

............................................................................................................................. 

Improvement 2 .................................................................................................... 

Reason ............................................................................................................... 

............................................................................................................................. 

Improvement 3 .................................................................................................... 

Reason ............................................................................................................... 

............................................................................................................................. 

(3) 

(Total 6 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Extension questions 

 

 

Animals in a habitat compete with each other. 

(a)     Give two factors for which animals may compete. 

1 ...................................................................................................................... 

2 ...................................................................................................................... 

(2) 

(b)     The photographs show a mule deer and a white-tailed deer. 

 

  Mule deer by Dcrjsr (Own work) [CC-BY-3.0], via Wikimedia Commons. White-tailed deer by 
                            Clay Heaton (Own work) [CC-BY-SA-3.0], via Wikimedia Commons 

Mule deer and white-tailed deer live together in the same national park in the USA. 

The graph shows changes in the populations of the two deer species between 1983 and 1999. 

 



 

(i)      Describe the changes in the population of white-tailed deer between 1991 and 1995. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2) 

(ii)     Use information from the graph to suggest an explanation for changes in the population of 
white-tailed deer between 1991 and 1995. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2) 

(Total 6 marks) 

 
 
 

Triple only  
 

1. Describe and explain the role of decomposers in the ecosystem ( 4) 
________________________________________________________________________________________ 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
 

2. Suggest why there are fewer organisms at higher trophic levels (2) 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

3. Suggest how Biomass is lost at each trophic level, include details of the substances that are involved in 
these processes (3) 
-
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
4.     

The table shows energy transfers in a large insect and a small mammal. 

Both animals feed mainly on grass. 
  

Energy transfer Amount of energy in kJ. 

Large insect Small mammal 

Eaten as grass 4.00 25.00 

Absorbed into body 1.60 12.50 

Leaves body as faeces 2.40 12.50 

Production of new tissue 0.64 0.25 

Transferred by respiration 0.96 12.25 

(a)     What percentage of the energy in food is transferred into new tissue in the large insect? 

Show clearly how you work out your answer. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

                              Answer = ............................................................ % 

(2) 

(b)     The proportion of energy in the food transferred into new tissue is much greater in the large insect 
than in the small mammal. 

Explain why as fully as you can. 

You should include references to the data in your answer. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

(3) 

(Total 5 marks) 

  



 

Homework 4 

Plant structure and Osmosis 
 

1. Describe the functions of the following tissues in the plant: 

Tissue Function 

Epidermis  

Palisade 
mesophyll 

 

Spongy 
mesophyll 

 

Xylem 
vessels 

 

Phloem 
vessels 

 

Meristem 
tissue 

 

 

 

2. Label the transverse section of the leaf: 

A: ______________________________ 

B: ______________________________ 

C: ______________________________ 

D: ______________________________ 

E: ______________________________ 

 

 

 

 

 

 

 

 

3. Describe the process of Osmosis (4) 

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________ 

 

4. Some substances move through membranes. 

A student set up an investigation. 

The student: 

•     tied a thin membrane across the end of a funnel 

•     put concentrated sugar solution in the funnel 

•     put the funnel in a beaker of water 

•     measured the level of the solution in the funnel every 30 minutes. 

The diagram shows the apparatus. 



 

 

The graph shows the results. 

 

 

(a)     After 3 hours, the level of the solution in the funnel is different from the level at the start. 

Explain why, as fully as you can. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

 (3) 

(b)     The student repeated the investigation using dilute sugar solution instead of concentrated sugar 
solution. 

In what way would you expect the results using dilute sugar solution to be different from the results 
using concentrated sugar solution? Give the reason for your answer. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

 (2) 

(Total 5 marks) 



 

Extension Question 

A student investigated the effect of different sugar solutions on potato tissue. 

This is the method used. 

1.        Add 30 cm3 of 0.8 mol dm−3 sugar solution to a boiling tube. 

2.        Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm−3 sugar solutions. 

3.        Use water to give a concentration of 0.0 mol dm−3. 

4.        Cut five cylinders of potato of equal size using a cork borer. 

5.        Weigh each potato cylinder and place one in each tube. 

6.        Remove the potato cylinders from the solutions after 24 hours. 

7.        Dry each potato cylinder with a paper towel. 

8.        Reweigh the potato cylinders. 

The table below shows the results. 
  

  
Concentration of sugar 

solution in mol dm−3 
Starting 

mass in g 
Final mass 

in g 
Change of 
mass in g 

Percentage 
(%) change 

  0.0 1.30 1.51  0.21 16.2 

  0.2 1.35 1.50  0.15 X 

  0.4 1.30 1.35  0.05  3.8 

  0.6 1.34 1.28 −0.06 −4.5 

  0.8 1.22 1.11 −0.11 −9.0 

(a)     Calculate the value of X in the table above. 

............................................................................................................................. 

............................................................................................................................. 

   Percentage change in mass = ........................................ % 

(2) 

 



 

(b)     Why did the student calculate the percentage change in mass as well as the change in grams? 

............................................................................................................................. 

............................................................................................................................. 

(1) 

(c)     Complete the graph using data from the table above. 

•        Choose a suitable scale and label for the x-axis. 

•        Plot the percentage (%) change in mass. 

•        Draw a line of best fit. 

  

(4) 

(d)     Use your graph to estimate the concentration of the solution inside the potato cells. 

       Concentration = ............................................... mol dm−3 

(1) 

 

 

 

 



 

(e)     The results in the table above show the percentage change in mass of the potato cylinders. 

Explain why the percentage change results are positive and negative. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

(3) 

(f)     Suggest two possible sources of error in the method given above. 

1........................................................................................................................... 

............................................................................................................................. 

2........................................................................................................................... 

............................................................................................................................. 

(2) 

(Total 13 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Homework 5 
Active transport, transpiration and translocation 

 
 

1. Describe the following processes (3) 
Active transport:-
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________ 
Translocation: 
___________________________________________________________________________________
___________________________________________________________________________________
Transpiration: 
___________________________________________________________________________________
___________________________________________________________________________________ 

 
 

2.   

Students investigated the loss of water vapour from leaves. 

The students: 

•        cut some leaves off a plant 

•         measured the mass of these leaves every 30 minutes for 180 minutes. 

The graph shows the students’ results. 

  

(i)      The rate of mass loss in the first 30 minutes was 7 milligrams per gram of leaf per minute. 

Calculate the rate of mass loss between 30 minutes and 180 minutes. 

............................................................................................................... 

............................................................................................................... 

Rate of mass loss = .............................. milligrams per gram of leaf per minute 

(2) 



 

(ii)     The rate of mass loss between 0 and 30 minutes was very different from the rate of  
mass loss between 30 and 180 minutes. 

Suggest an explanation for the difference between the two rates. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2) 

 

 

 

3. Describe the role of the following specialised cells: (3) 

 

Xylem:___________________________________________________________________________________________

_________________________________________________________________________________________________ 

Phloem:__________________________________________________________________________________________

_________________________________________________________________________________________________ 

Stomata and guard 
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________ 
 

Extension Question 
 

Plants exchange substances with the environment. 

(a)     Plant roots absorb water mainly by osmosis.  
Plant roots absorb ions mainly by active transport. 

Explain why roots need to use the two different methods to absorb water and ions. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

 (4) 

(b)     What is meant by the transpiration stream? 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

 (3) 

 



 

Homework 6 

Using the products of photosynthesis 

1. Define photosynthesis and give the word and balanced symbol equations: (5) 

________________________________________________________________________________________

________________________________________________________________________________________ 

 

 

Word:_________ + ________________ -----------------> _____________ + _______________ 

 

Symbol:_________ + ________________  _____________ + _______________ 

 

2.       

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. 

  

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) 



 

3.   

 Plants can use the glucose they have made to supply them with energy. 

Give four other ways in which plants use the glucose they have made. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(4) 

Triple only 
 

 A farmer in the UK wants to grow orange trees in a greenhouse. He wants to sell the oranges 
he produces at a local market. 
He decides to heat the greenhouse to 35 °C. 

Explain why he should not heat the greenhouse to a temperature higher than 35 °C. 
Use information from the graph in your answer. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

Extension Questions 

In their investigation, the scientists measured the rate of oxygen release by the leaf discs in the light. The 
scientists then measured the rate of oxygen uptake by the leaf discs in the dark. 

The graph shows the effect of temperature on 

•   oxygen production in the light 

•   oxygen production in the light added to oxygen uptake in the dark. 

 

Use the information from the graph to answer each of the following questions. 

(i)      Describe the effect of temperature on oxygen production in the light. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

 (2) 

(ii)     Explain the effect of temperature on oxygen production in the light when the temperature is 
increased: 

from 25 °C to 35 °C 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

from 40 °C to 50 °C. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2)            



 

Homework 7 – Triple only 

Plant hormones and natural recycling  

1. (a)     When a seed starts to grow, the young root grows downwards towards gravity. 
The young shoot grows upwards, away from gravity. 

(i)      Name this type of plant response to gravity. 

............................................................................................................... 

(1) 

(ii)     Give two reasons why it is useful for a young root to grow towards gravity. 

1 ............................................................................................................ 

............................................................................................................... 

2 ............................................................................................................ 

............................................................................................................... 

(2) 

(iii)    The root grows towards gravity due to the unequal distribution of a substance in the root. 

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

  This substance is 

auxin. 

chlorophyll. 

sugar. 

(1) 

(b)     The drawings show some apparatus and materials. 

  

 



 

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

Describe how the students could use some or all of the apparatus and materials shown in the 
drawings to investigate the growth response of maize seedlings to light shining from one side. 

You should include a description of the results you would expect. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

(6) 

(Total 10 marks) 

 

 

 

 

 

 



 

2.  
 

Lichens can be used as air pollution indicators. 

The graph below shows the number of lichen species found growing on walls and trees at increasing 
distances from a city centre. 

 

Distance from city centre in km 

(a)     (i)      How many species of lichen are found on walls 2 km from the city centre? 

............................................................................................................... 

(1) 

(ii)     Describe the patterns in the data. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(3) 

 

 

 



 

(b)     The table below shows the concentration of sulfur dioxide (SO2) in the air at different distances from 
the same city centre. 

  

  Distance from city centre in km SO2 concentration in g per m3 

    0 200 

    3 160 

    8 110 

  13   85 

  18   65 

Suggest how the data in the table could explain the patterns in the graph above. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

(2) 

 
 

3. 
 

The diagram shows one type of anaerobic digester. The digester is used to produce  
biogas. 

  

(a)     (i)      What does anaerobic mean? 

............................................................................................................... 

............................................................................................................... 

(1) 



 

(ii)     The concentration of solids that are fed into this digester must be kept very low. 

Suggest one reason why. 

............................................................................................................... 

............................................................................................................... 

(1) 

(iii)    This digester is more expensive to run than some other simpler designs of biogas generator. 

Suggest one reason why. 

............................................................................................................... 

............................................................................................................... 

(1) 

(b)     The graph shows how the composition of the biogas produced by the digester changed over the 
first 30 days after the digester was set up. 

  

Use information from the graph to answer the following questions. 

(i)      Describe how the percentage of carbon dioxide changed over the 30 days. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(3) 

(ii)     On which day was the best quality biogas produced? .......................... 

(1) 

 

 



 

(c)     Four days after the digester was first set up, the biogas contained a high percentage of carbon 
dioxide. 

Suggest an explanation for this. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Homework 8 
 

Humans and the environment 
 

1. Define the term Biodiversity (1) 
________________________________________________________________________________________
________________________________________________________________________________________ 
 

2. a) Explain why Biodiversity is important  (1) 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
 
b) List three factors that reduce biodiversity (3) 
________________________________________________________________________________________ 
________________________________________________________________________________________ 
________________________________________________________________________________________
________________________________________________________________________________________ 

3.   

In many areas of the world the mass of household waste produced each year is increasing. 

(a)     Give two reasons why the mass of household waste is increasing each year. 

1...................................................................................................................... 

........................................................................................................................ 

2...................................................................................................................... 

........................................................................................................................ 

(2) 

(b)     The table below shows how the mass of household waste in the UK has changed from 2004 to 
2012. 

  

  Year 

Total mass of 
household waste in 

thousands of tonnes 
(including total 

household recycling) 

Total mass of 
household recycling 

in thousands of 
tonnes 

Percentage of 
household waste 

recycled 

  2004 25 658 5785 22.5 

  2006 25 775 7976 30.9 

  2008 24 334 9398 38.6 

  2010 23 454 9733  

  2012 22 643 9782 43.2 

(i)      Calculate the percentage of household waste recycled in 2010. 

............................................................................................................... 

............................................................................................................... 

......................... % 

(2) 



 

(ii)     The UK government has been encouraging a ‘zero waste economy’. 

In a ‘zero waste economy’, we reduce, reuse and recycle as much waste as possible. 

A newspaper concluded that: ‘The government’s ‘zero waste economy’ has been 
successful.’ 

Use information from the table to evaluate the reasons for and against the newspaper’s 
conclusion. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

 (4) 

(c)     (i)       Some waste releases carbon dioxide and methane into the atmosphere. 
An increase in carbon dioxide and methane contributes to global warming. 

Global warming can cause sea levels to rise. 

Describe two other possible effects of global warming on our environment. 

1............................................................................................................. 

............................................................................................................... 

2............................................................................................................. 

............................................................................................................... 

(2) 

(ii)     Storing the carbon dioxide helps to prevent more global warming. 
Carbon dioxide can be stored (sequestered) in trees when they photosynthesise. 

Give one different way in which carbon dioxide is sequestered in our environment. 

............................................................................................................... 

............................................................................................................... 

(1) 

(Total 11 marks) 

 

 

 

 

 

 

 

 

 

 



 

Triple only  

 
1. Food security is when a population has enough food to stay healthy. 

Lack of food security is a global problem. 

One way to maintain food security is to increase the efficiency of food production. 

The diagram below shows how some pigs are farmed using intensive methods. 

  
© Ingram Publishing/Thinkstock 

(a)     Some people think the farming methods shown in the diagram above are unethical. 

Suggest two other possible disadvantages of intensive farming methods. 

1 ..................................................................................................................... 

........................................................................................................................ 

2 ..................................................................................................................... 

........................................................................................................................ 

(2) 

(b)     Explain how the intensive farming of pigs increases the efficiency of food production. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

(4) 

 

 



 

(c)     A newspaper reported that: 

‘Food security is a serious problem in remote communities in Canada. 
This is because Aboriginal communities are eating fewer traditional foods.’ 

One traditional food eaten by Aboriginal communities in Canada is seal. 

Look at the table below 
  

  Year 
Number of seals  

caught in thousands 

  2004 362 

  2005 316 

  2006 348 

  2007 224 

  2008 215 

  2009   91 

  2010   67 

Calculate the percentage (%) decrease in the number of seals caught from 2004 to 2010. 

........................................................................................................................ 

........................................................................................................................ 

         Decrease in seals = ............................................. % 

(2) 

(d)     The conclusion in the newspaper might not be correct. 

Suggest two reasons why. 

1 ..................................................................................................................... 

........................................................................................................................ 

2 ..................................................................................................................... 

........................................................................................................................ 

(2) 

(Total 10 marks 

 

 

 

 

 

 

 



 

2. 

Figure 1 shows some information about ‘stem cell burgers’. 

Figure 1 

 

(a)     (i)      Some scientists think using cultured meat instead of traditionally-produced meat will help 
reduce global warming. 

Suggest two reasons why using cultured meat may slow down the rate of global warming. 

1 ................................................................................................................ 

................................................................................................................... 

2 ................................................................................................................ 

................................................................................................................... 

(2) 

(ii)     Suggest two other possible advantages of producing cultured meat instead of farmed meat. 

Do not refer to cost in your answer. 

1 ................................................................................................................ 

................................................................................................................... 

2 ................................................................................................................ 

................................................................................................................... 

(2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

(b)     Mycoprotein is one type of food that is mass-produced. 

Figure 2 shows a fermenter used to produce mycoprotein. 

Figure 2 

 

Describe how mycoprotein is produced. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

(4) 

(Total 8 marks) 

 

 

 

 

 

 


