
Combined and Triple Biology 4: Bioenergetics

Section 1: Key terms

3 Chloroplast The plant organelle where photosynthesis takes place.

4 Chlorophyll The green pigment that absorbs energy from light.

5 Endothermic
Photosynthesis takes energy in (in the form of light).  It is an endothermic 
reaction.

6 Diffusion
The spreading out of particles by random motion from where they 
are in high concentration to a low concentration.  Occurs in gases 
and liquids.

Section 1: Photosynthesis Equation

Section 2: Uses of Glucose

7 Used in respiration to provide energy.

8 Converted into starch for storage.

9 Converted into fats and oils for storage.

10 Produce cellulose to strengthen the cell wall.

11 Produce amino acids to make proteins (also needs nitrate ions from the soil)

1. Carbon dioxide + water →  glucose   +  oxygen

2. 6CO2 + 6H2O    →   C6H12O6 +    6O2

light

13 Light Intensity
Initially light is the limiting 
factor.  When the graph 
plateaus something else (e.g. 
CO2 concentration, 
temperature) is limiting the 
rate.

14 CO2 concentration 
Initially CO2 concentration is 
the limiting factor.  When the 
graph plateaus something else 
(e.g. light intensity, 
temperature) is limiting the 
rate.

15 Temperature
As temperature increases, the 
rate of photosynthesis 
increases.  Above the optimum 
there is a decrease in 
photosynthesis. Enzymes 
needed for photosynthesis 
become denatured.  

Section 2: Limiting Factors (HT graphs)

12 Limiting 
Factor

The factor that stops the rate of photosynthesis from increasing; could be  
light intensity, CO2 concentration, temperature or amount of chlorophyll.

Section 3: Respiration

16 Energy
Energy in organisms is needed for chemical reactions to build larger 
molecules, movement and keeping warm.

17 Aerobic Respiration

Aerobic respiration provides energy.  It requires oxygen.  It is an 
exothermic reaction (produces heat).  In mitochondria.

Glucose + oxygen -> carbon dioxide + water 
C6H12O6 + 6O2 -> 6CO2 + 6H2O

18 Anaerobic Respiration 
(muscles) 

No oxygen needed.  Provides less energy than aerobic respiration as 
glucose not fully oxidised.  Occurs during intensive exercise.  In 
cytoplasm.
Glucose-> lactic acid

19 Lactic Acid
Produced in anaerobic respiration in muscles.  Build up of lactic acid 
causes fatigue.  Lactic acid must be taken to the liver by the blood so 
that it can be oxidised back to glucose.

20 Oxygen Debt
The amount of extra oxygen the body needs after exercise to react 
with the lactic acid and remove it.

21 Anaerobic Respiration 
(plant and yeast cells)

No oxygen needed.  In yeast cells it is called fermentation –
economically important for manufacture of bread and alcoholic drinks.  
In cytoplasm.
Glucose -> ethanol + carbon dioxide

Section 4a: Response to Exercise

22 Increase in breathing 
rate

Increases rate at which oxygen is taken into the lungs.

23 Increase in heart rate
Oxygenated blood is pumped around the body at a faster rate.  Carbon 
dioxide is removed at a faster rate.

24 Increase in breath 
volume

A greater volume of oxygen is taken in with each breath.

Section 4b: Metabolism

25 Metabolism
The sum of all the reactions in a cell or body.  Some of these reactions 
require the energy released from respiration.

Section 4c: Metabolic Reactions

26 Conversion of glucose to starch, cellulose or glycogen.

27 Formation of lipids from glycerol and fatty acids

28 Use of glucose and nitrates to make amino acids (plants only)

29 Respiration

30 Breakdown of proteins to urea



Section 1 Section 3

1 What is the word equation of photosynthesis? 1 What is aerobic respiration? Where does it happen?

2 Where does photosynthesis take place in the leaf? 2 Where is anaerobic respiration? Where does it happen?

3 Why are leaves green? 3 What are the products of respiration?

4 What is an endothermic reaction? 4 What is oxygen debt?

5 What is diffusion? 5 What is the word equation for fermentation?

Section 2 Section 4

1 What are 3 uses of glucose? 1 What does increasing our breathing rate during exercise do 

to our bodies?

2 What is a limiting factor? 2 What does increasing our heart rate during exercise do to 

our bodies?

3 How does light intensity affect the rate of photosynthesis? 3 What does increasing our breath volume during exercise do 

to our bodies?

4 How does carbon dioxide concentration affect the rate of 

photosynthesis?

4 What is metabolism?

5 How does temperature affect the rate of photosynthesis? 5 Name three metabolic reactions.

Combined and Triple Biology B4 Bioenergetics - Questions



Section A: The Nervous System Section B: The Endocrine System
B5 Homeostasis – Knowledge Organiser – Separate Science

Homeostasis the regulation of internal conditions to keep them the 

same – at optimal conditions. 

Nervous system A very fast way that allows the body to respond and 

react to the environment

The CNS Central Nervous System - is the brain and spinal cord

Receptor Detects changes.

Co-ordination centre Receives message (CNS, pancreas etc)

Effector Responders (muscles or glands)

Synapse The gap between two nerve cells

Neurotransmitters Chemicals that are transmitted across synapses

Cerebral cortex Part of the brain associated with memory conscious 

Cerebellum Part of the brain associated with muscular coordination

Medulla Part of the brain associated with unconscious activities

Retina Light sensing receptors are found in a part of the eye, 

found inside the back of the eye.

Optic nerve Carries impulses from the retina to the brain, which interprets 

them to create a visual image.

Blind Spot Where the optic nerve leaves the eye, there is no retina.

Sclera Components of the eyeball are housed within the sclera, 

which forms the white of the eye and has a transparent 

front called the cornea, where light can pass.

Pupil Hole through which light enters the inner eye.

Iris The coloured area of the eye, consisting of circular and 

radial muscles that control the diameter of the pupil.

Lens A clear disc that is able to change shape in order to refract the 

light to differing degrees and focus the image onto the retina.

Hormones
Chemicals that travel in the blood to effect a 

change in the body

Diabetes
A disease effecting the hormones that control 

blood glucose levels.

Insulin

A  hormone made in the pancreas to remove 

glucose from the blood by converting it into 

glycogen - Higher

Glycogen
A  substance that can be converted back into 

glucose using glucagon - Higher

Type 1 diabetes

Where the pancreas cannot produce enough 

insulin. This is controlled with injections of insulin 

into fatty tissues.

Type 2 diabetes

Where cells do not respond as well to insulin or 

do not recognise it as all. Type II is caused by 

diets which are high in sugar and other 

carbohydrates.

Thermoregulation The body is kept at 37.5OC.

Hypothalamus.
Part of the brain that regulates temperature

Vasodilation

More blood is directed to the surface of the skin to 

release excess heat

Vasoconstriction
Where blood vessels move further from the skin, 

to conserve heat loss

Negative feedback.
The body can reverse the changes it has made.



Section D: Plant Growth
Section C: Reproduction & 

the Menstrual Cycle

Hormone A chemical that alters the 

way your body works

Testosterone Commonly called the 
‘male hormone’

Oestrogen Commonly called the
‘female hormone’

• FSH. causes eggs to mature

• LH causes the egg to be 

released

Oestrogen

and 

progesterone

maintain the lining of the 

uterus

IVF Used to treat infertility. 

Eggs are fertilised in a lab 

and then implanted once 

they have begun to 

divide. 

Contraception is used to plan 

pregnancies. This can involve hormone 

tablets or barrier methods.

B5 Homeostasis – Knowledge Organiser – Separate Science

Auxins
Plant hormones responsible for

tropisms.

Phototropism

When a plant grows towards a

light source. The hormone auxin

is produced in the tip of a shoot,

and moves to the shaded side,

causing faster cell elongation.

Gravitropism

When a plant grows in response

to gravity. Auxin is pulled to the

bottom of a plant. In roots, this

slows cell elongation, in shoots

auxin speeds up cell elongation.

Gibberellins

Hormones that cause seed 

germination. The can also cause 

flower growth and fruit 

production. They can be used to 

ripen fruit after it is picked so it 

can be transported without being 

damaged.



Section A Section C

1 What does Homeostasis mean? What does Oestrogen do?

2 What do receptors do? What does Testosterone do?

3 What does the co-ordination centre do? What is another name for the menstrual cycle?

4 What do effectors do? What hormone causes eggs to mature?

5 What is the difference between a sensory and a 
motor neurone?

What does IVF stand for? Higher Tier

Section B Section D

1 What is vasodilation? 1 Name one plant hormone

2 What happens when you shiver? 2 What is ‘phototropism’?

3 Give an example of a ‘negative feedback’ 

mechanism. Higher Tier

3 What is ‘Gravitropism’?

4 What does Insulin do? 4 What do Auxins do?

5 What does GLUCAGON do? 5 Why are Auxins sometimes used in weed killers?

B5 Homeostasis – Questions– Separate Science


