
How is disease caused?
• Microbes like bacteria, 

fungi, protists and 
viruses can cause 
disease.

• They can be spread and 
infect others.

• The infection can cause 
symptoms like sneezing.

How are diseases spread?
• Microbes can be passed 

from person to person 
through physical 
contact.

• Some can move through 
the air or water.

• Some, like Malaria, can 
be transferred by 
insects.

How do viruses and bacteria damage us?
• Viruses enter our cells and reproduce quickly, 

damaging our cells.
• Bacteria also reproduce quickly and make toxins 

that damage tissues and make us feel ill.

Look at the other side of your sheet 
for the information about all the 
diseases you need to know.

How do vaccines work?
• Vaccines prevent illness, but can’t cure it.
• A dead or inactive version of a pathogen is injected into a person.
• This makes white blood cells make antibodies to fight the infection.
• If the real pathogen enters the body, white blood cells remember 

how to fight it and do so quickly.

How do antibiotics 
work?
1. They can kill 

bacteria in our 
bodies.

2. They can’t kill 
viruses as they 
live inside our 
cells where 
antibiotics can’t 
reach.

3. Some bacteria are 
becoming 
resistant to some 
antibiotics- they 
don’t kill them any 
more!

Where do we get drugs from?
• Most drugs today are made in the 

lab.
• Some are found naturally is 

plants and fungi.
• The heart drug “digitalis” is made 

from the plant foxglove.
• Aspirin comes from the willow 

tree.
• The antibiotic Penicillin comes 

from a fungus.

How does the body prevent disease?
• Your skin, nose, trachea, bronchi and 

stomach can all help prevent disease.
• Mucus and ciliated cells can trap 

pathogens.

How do we test new drugs.
• New drugs are tested for a safe dose 

(how much should be given), whether 
they work (efficacy) and if they are 
toxic.

• They are first tested on cells, tissues 
and animals.

• Clinical trials use healthy volunteers and 
patients.

• Low doses are given at the start.  If the 
drug is safe, further trials are done to 
find the best dose of the drug.

• In double blind trials, patients are given 
a placebo (the scientist is the only one 
who knows whether the patients have 
the drug or the placebo).

• Only one type of 
antibody will bind to 
one pathogen as they 
are a specific shape. 

• The antibodies then 
take the pathogen to 
the phagocyte (WBC) 
to be destroyed

Blood clots to seal 
wounds, preventing 
entry of pathogens

Sticky mucus lines 
membranes in breathing 
systems to trap 
pathogens

How do white blood 
cells stop pathogens?
1. They can engulf 

and ingest 
pathogens in 
phagocytosis.

2. They can produce 
antibodies.

3. They can produce 
antitoxins.

Key words:
1. Pathogen: A microorganism that can cause disease.
2. Microorganism: A living thing too small to see with only 

your eyes.
3. Symptom: Effects on your body from a pathogen.
4. Communicable: Diseases can be passed on to other people
5. Antibiotic: A type of drug that can kill bacteria.
6. White Blood Cell: A type of cell in the immune system. 
7. Vaccine: An inactive or dead version of a pathogen used to 

prevent disease.
8. Painkiller: A type of drug used to reduce symptoms of 

disease.
How do other drugs work?
1. Painkillers and other medicines treat the symptoms of the 

disease but do not kill the pathogen.
2. Difficult to develop drugs to treat viruses without also 

damaging body tissues.
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Table 1

Diseases Pathogen Transmission Symptoms Prevention Treatment Problems

HIV/AIDS Virus Sexual, exchange of bodily 
fluids (sharing needles and 
transfusions) and breast milk 
from infected mother

Early - flu like symptoms.  Later 
- immune system so damaged 
that get infections easily.

Barrier during intercourse, 
screening of blood, not sharing 
needles and bottle feeding.  NO 
VACCINE

Anti-retroviral drugs allow 
sufferers to live very long life.

Measles Virus Inhalation of droplets from 
sneezes and coughs.

Red rash and fever Vaccination No treatment Can be fatal if there are 
complications.

Tobacco Mosaic Virus (plants) Virus Contact between plants and 
vector.

Leaves become discoloured 
which affects photosynthesis.

Growing resistant crops or 
isolating those that have it.

No treatment.

Salmonella Bacteria Contaminated food or food 
prepared in unhygienic 
conditions.

Fever, abdominal cramps, 
vomiting and diarrhoea.

Good food hygiene. Antibiotics given to the young 
and very old to prevent severe 
dehydrations.

Gonorrhoea Bacteria Sexually transmitted. Early symptoms include 
yellow/green discharge from 
infected areas and pain when 
urinating.

Barrier during sexual 
intercourse (condom).

Antibiotics. If untreated can lead to 
infertility, ectopic pregnancy 
and pelvic pain.  The bacteria 
are becoming resistant to 
antibiotics meaning they are 
more difficult to treat.

Rose Black Spot (plants) Fungus By water or wind. Purple or black spots on leaves 
which then go yellow and drop 
off stopping photosynthesis.

Good plant hygiene Fungicide and removal of 
infected leaves.

Malaria Protist Vector - mosquito Flu like symptoms Preventing mosquitos from 
breeding and mosquito needs 
treated with insecticide.

Anti-malarial drugs.





The Inverse Square Law

Investigating Photosynthesis
• Count the number of oxygen bubbles in a 

set amount of time. 
• Move the lamp further away and repeat.
• As oxygen is a product of photosynthesis, 

the more oxygen produced = the quicker the 
rate of photosynthesis

Law of Limiting Factors
In a process that depends on more than 1 factor,  the rate of that process 
is limited by the factor in shortest supply.

Photosynthesis can be limited by: 1) Availability of CO2 2) Availability of 
chlorophyll 3) Light intensity and 4) Temperature

GETTING MARKS IN EXAM QUESTIONS ON LIMITING FACTORS: Exam 
questions will often ask you to either describe and/or explain what a 
graph shows about something being a limiting factor. See the next box!!

PHOTOSYNTHESIS:

glucose

light energy

chlorophyll

carbon
dioxide water oxygen

C6H12O66CO2 6H2O 6O2

This occurs in 
chloroplasts!

(Learn by heart!) WATER is absorbed by osmosis from the soil into 
the roots and transported to leaves through xylem
tissue.

CARBON DIOXIDE diffuses from the air into the 
leaf through the stomata.

Photosynthesis is ENDOTHERMIC
Chlorophyll molecules inside chloroplasts transfer light energy from the 
environment. This is the activation energy required to get CO2 and H2O to 
react together:

A A
B B

A
C

DESCRIBE – “At point A [the factor] IS a limiting factor”
EXPLAIN – “Because as [the factor] increases, the rate of photosynthesis also INCREASES

DESCRIBE – “At point B [the factor] IS NOT a limiting factor
EXPLAIN – “Because as [the factor] increases, the rate of photosynthesis STAYS THE SAME, 
something else such as [name another factor] must be limiting”

POINT C: At above optimum 
temperatures, enzymes will denature (or 
be destroyed) so photosynthesis slows 
down and could eventually stop

Uses of glucose by a plant
1. For respiration to release energy
2. To produce fats or oils for storage
3. To produce cellulose which 

strengthens cell walls
4. To produce amino acids for protein 

synthesis
5. To produce proteins, plants also

need nitrate ions, which are 
absorbed from the soil through the 
roots

The ideal conditions for plant growth
Greenhouses reduce temperature as 
limiting factor.
Artificial light is supplied to ensure light 
not limiting factor.
Paraffin heaters used to heat and 
produce CO2
Need to make sure money spent on the 
above does increases photosynthesis and 
the yield otherwise  it’s a waste of 
money!

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐿𝐿𝑖𝑖𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖𝐿𝐿𝐿𝐿𝑖𝑖 ∝
1

𝐷𝐷𝐿𝐿𝑖𝑖𝐿𝐿𝐷𝐷𝑖𝑖𝐷𝐷𝑖𝑖2

Light intensity is inversely proportional to the 
square of the distance of the lamp. I.e. Double 
the distance of the lamp and only ¼ of the 
light energy reaches the plant!

Y9 
Biology 
(H) 
Bioener
getics



AEROBIC RESPIRATION:

glucose

C6H12O6

carbon
dioxide

6CO2

water

6H2O

oxygen

6O2

This occurs in 
mitochondria!

(Learn by heart!) RESPIRATION is an exothermic chemical reaction which transfers the chemical energy in 
glucose into a suitable form for the cell to use. Aerobic respiration produces carbon dioxide 
and water as waste products.

Respiration happens continuously in ALL living cells, and can take place aerobically (with 
oxygen) or anaerobically (without oxygen)

Energy for Cell Processes
The energy transferred by respiration is used 
to supply all the energy for living processes:

• Chemical reactions to build larger 
molecules (growth)

• Movement

• Keeping warm

Anaerobic Respiration

The equation for anaerobic respiration in 
muscle cells is:

Glucose → lactic acid

The oxidation of glucose is incomplete so 
much less energy is transferred than in 
aerobic respiration.

Lactic acid is a toxin and can cause muscle 
fatigue if it builds up

The equation for anaerobic respiration in 
plant and yeast cells is:

Glucose → ethanol + carbon dioxide

This reaction is known as fermentation. We 
used fermentation in the making of bread 
and some alcoholic drinks – so there is a 
significant economic importance to this 
reaction!

CAN YOU… compare aerobic respiration to anaerobic 
respiration in terms of the need for oxygen, the different 
products formed, and the different amounts of energy 
transferred? Go on, try it now!

Response to Exercise
When exercising the body’s demand for energy increases. 
This means cells need to respire more – so glucose and 
oxygen is needed in larger quantities!

Anaerobic respiration occurs in muscles when not enough 
oxygen is supplied to meet the energy demand. The build 
up of lactic acid causes an oxygen debt, and in long 
periods of vigorous exercise the muscles become fatigued
and don’t contract efficiently

HIGHER TIER ONLY: Lactic acid is transported in the blood
to the liver where it is converted back into glucose. The 
oxygen debt is the amount of oxygen that is needed after 
exercise to react away all of the built up lactic acid!

1) The breathing rate and 
breath volume both increase
– so that more oxygen can 
diffuse into the blood from 
the lungs.

2) The heart rate increases to 
supply muscle cells with more 
oxygenated blood.

Metabolism
Metabolism is: “The sum of all the reactions in 
a cell or the body”. The higher your metabolism, 
the more energy your body would use in a day.

Respiration supplies the energy to support your 
metabolism. Important reactions included in  a 
cell’s metabolism are:
• Converting glucose to starch, glycogen and 

cellulose
• Forming lipids from glycerol and 3 fatty acid 

molecules
• Forming amino acids from glucose and nitrate 

ions, which in turn are used to form proteins.
• Respiration
• Breaking down excess proteins into urea in 

liver, to be excreted by the kidneys.



QUESTIONS
Photosynthesis
1. Write out the word equation for photosynthesis from memory 

(repeat until you can!)

2. Write out the symbol equation for photosynthesis from memory 
(repeat until you can)

3. What is the role of stomata in relation to photosynthesis?

4. Why stomata close at night?

5. What role does osmosis play in photosynthesis?

6. Explain why photosynthesis is endothermic.

7. Describe & explain why the effect of temperature as a limiting 
factor for photosynthesis is different to the effects of CO2 and 
light intensity.

8. Why does increasing light intensity have no effect on 
photosynthesis above a certain level?

9. If there was already the optimum levels of CO2, temperature and 
light intensity, what is the only other way the rate of 
photosynthesis could be increased in a plant?

10. Why is counting the bubbles from pondweed an indicator of the 
rate of photosynthesis?

11. Use the inverse square law to compare the light intensity hitting a 
plant from a lamp that is 20cm, 40cm, and 80cm away. What do 
you notice? (HINT: do the calculation in m instead of cm)

12. List 3 uses of glucose produced by respiration

13. What is the link between nitrate ions and photosynthesis?

Respiration
1. Write out the word equation for respiration from memory 

(repeat until you can!)

2. Write out the symbol equation for respiration from memory 
(repeat until you can)

3. Explain what happens during respiration on terms of energy 
transfer.

4. Explain why respiration is exothermic.

5. Give examples of what the energy transferred during respiration 
is used for

6. Outline the similarities and differences between anaerobic 
respiration in yeast and in animals.

7. Compare aerobic respiration to anaerobic respiration in terms of 
the need for oxygen, the different products formed, and the 
different amounts of energy transferred.

8. Describe how the raw materials for respiration enter the body 
and travel to target cells.

9. How are the waste products excreted from the body?

10. Explain the changes to heart rate and breathing that happen 
during exercise.

11. Why is it important to eventually remove the lactic acid built up 
from anaerobic respiration

12. Why do you keep breathing heavily for several minutes after you 
have stopped vigorous exercise?



Forming Ionic Compounds

The electrostatic force of attraction between the 
oppositely charged ions forms the bond – an ionic 
bond.

What is covalent bonding?
When non-metal atoms bond they share pairs of 
electrons – this type of bonding is called covalent 
bonding. 

How does it work?
Each chlorine atom has seven electrons in its outer 
most shell. Each chlorine needs one more electron 
to gain a full outer shell and be stable.

The chlorine on the left needs to share one electron 
to the chlorine on the right and the chlorine on the 
right needs to share one electron to the chlorine on 
the left. 

That means two electrons (a pair) need to go in the 
sharing zone. Each chlorine has six other electrons 
in it’s outer shell, these can be added on outside the 
sharing zone.

Why do atoms bond together?
All atoms want full outer shells of 
electrons. This makes them more 
stable. If they have space in their outer 
shell they can fill this by either giving 
away electrons, accepting electrons or 
sharing electrons. 

Try these…
Comparing Ionic and Covalent Bonding

Covalent Ionic

Pair(s) of electrons are 
shared
Does not involve ions
Bonding between non-
metals
Forms molecules (groups 
of atoms bonded 
together)

Involves ions of opposite 
charges
Bonding between a metal 
and a non metal
Does not form molecules
Electrons are transferred 
from the metal atom to 
the non metal atom.

Properties of Simple Covalent Molecules

Bonding, Structure and Properties Keywords
Ionic Bond – when a metal atom transfers and electron to a non-metal atom. The opposite charges attract.
Covalent Bond – when a pair of electrons are shared between two non-metal atoms.
Metallic Bond – the attraction between positive metal ion s and negatively charged electrons in a metal.
Electrostatic Force of Attraction – the force of attraction between opposite charges.
Free Electrons – electrons that are able to move freely through a structure to conduct electricity.
Ion – an atom that has lost electrons to become positively charged, or gained electrons to become negatively charged.
Atom – a neutrally charged particle, there are over 100 different types, one for each element. 
Melting Point – the temperature a substance turns from a solid to a liquid.  
Malleable – a substance that changes shape easily rather than shattering
Intermolecular Force - a weak force that exists between molecules or polymer chains. 
Alloy - formed when a metal is mixed with another element to improve its properties
Polymer – a very long molecule made from joining small monomers together. E.g. plastics
Lattice - a regular organised 3D structure on atoms
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PolymersDiamond
Very hard and strong with a high 
melting point because each carbon has 
four strong covalent bonds to other 
carbon atoms. To break these a large 
amount of energy is needed.
Does not conduct electricity because all 
the electrons are used to form covalent 
bonds with other carbon atoms. 
Without free electrons diamond cannot 
conduct electricity.

Graphite
It is much softer than diamond because the carb 
on atoms are only bonded to 3 others by strong 
covalent bonds in layers. The layers are held 
together by weak forces which are easily broken. 
This allows the layers to slide over one another.
Because each carbon atom only forms 3 covalent 
bonds with others there are free electrons. These 
electrons can flow through the structure allowing 
graphite to conduct electricity.

Alloys are harder than pure metals

• In pure metals the atoms are 
all the same size.

• They form organised layers.
• These layers can easily slide so 

the metal changes shape more 
easily.

• In alloys, metals are mixed with other elements.
• The atoms are different sizes so there are no longer nice 

neat layers.
• The layers cannot easily slide making the alloy harder.

This is what the structure of 
a ionic substance could look 
like. Many oppositely 
charged ions attracting to 
each other in a giant 3D 
lattice.

Tips – when describing  
substances you should
• Name the type of 

bonding 
(ionic/covalent/metallic/
weak forces)

• Describe the number of 
bonds each atom forms

• Describe the strength of 
the bond

• Give any charges of any 
ions (positive or negative)

Graphite Graphene

Layers No Layers

Weak forces between 
layers

No layers

Each carbon atom  covalently bonded to 3 others

Free electrons

Slippery Not Slippery

Conducts electricity

High melting point

Used in pencils Used in foldable screens

Graphene

Intermolecular forces 
exist between polymer 
chains

Because polymer 
chains are so large 
these forces are much 
stronger

This makes polymers very strong and gives them 
higher melting and boiling points than simple 
molecules.

Simple Molecules
• low boiling/melting point
• Small groups of atoms
• Covalent bonds between atoms within molecules
• Intermolecular forces between molecules are 

weak
• Little energy needed to melt/boil

Polymers
• Higher boiling/melting point
• Many monomers joined in long chains
• Covalent bonds between atoms within 

polymer chains
• Intermolecular forces between polymer 

chains are strong
• More energy needed to melt/boil



The formula for an ionic 
compound is made up of:
• Positive metal ion
• Negative non-metal ion
The charges of each of the 
ions within the formula must 
balance.

E.g. Barium Chloride
Ba2+ and Cl-

BaCl2

Models of Ionic Bonding and Ionic Lattices

Models of Covalent Bonding

Chemical formula of ionic compounds

Particle Theory
Changes in State



Type of 
Bonding

Description of Structure Properties of Structure Explanation of Properties Examples of 
Substances

Si
m

pl
e 

Co
va

le
nt

 
M

ol
ec

ul
es

Covalent
Bonding

Small groups of atoms bonded
together with strong covalent 
bonds.
Weak intermolecular forces 
between molecules.
Always made up of two non-
metal atoms.

Often liquids or gases, but 
sometimes solids.
Very low melting and boiling 
points.
Cannot conduct electricity.

Weak intermolecular forces are easily broken 
when the substance is melted or boiled. 
Covalent bonds never break. 
No free electrons or ions to carry an electric 
current.

Oxygen
Carbon
Dioxide
Ammonia

Gi
an

t 
Co

va
le

nt
 

St
ru

ct
ur

e

Covalent 
Bonding

Many non metal atoms held 
together by strong covalent 
bonds.
It is a giant structure so 
many atoms joined together in 
a large 3D lattice.

Solids at room temperature.
Very high melting and boiling 
points.
Do not conduct electricity 
(except graphite)
Very hard/strong materials

Covalent bonds are very strong, to melt a giant 
covalent structure all these need to be broken. 
This takes a large amount of energy.
There are no free electrons or ions that can 
move so the do not conduct electricity.
To break them up you need to break covalent 
bonds, these are very strong.

Diamond
Graphite
Silicon 
Dioxide 

Gi
an

t 
Io

ni
c 

St
ru

ct
ur

es Ionic 
Bonding

Made up of both metal and 
non-metal atoms held 
together by the attraction 
between oppositely charged 
ions. 
It is a giant structure so 
many atoms joined together in 
a large 3D lattice.

Solids at room temperature.
Very high melting and boiling 
points.
Do not conduct electricity 
when solid but do when 
melted (molten) or dissolved 
in water.
Brittle if hit.

Ionic bonds are very strong, to melt a giant 
ionic substance all these bonds need to be 
broken. This takes a large amount of energy.
There ions are not free to move in a solid but 
can move in solution or if molten, only then can 
they conduct electricity.
When hit with a hammer the layers slide, ions 
with the same charge contact one another and 
repel making it brittle.

Sodium 
Chloride
Magnesium
Chloride

M
et

al
lic

St
ru

ct
ur

e

Metallic 
Bonding

Made up of metal and atoms 
held together by the 
attraction between metal ions 
and delocalised electrons.
It is a giant structure so 
many atoms joined together in 
a large 3D lattice.

Solids at room temperature.
Very high melting and boiling 
points.
Do conduct electricity when 
solid and melted (molten).
Malleable

Metallic bonds are very strong, to melt the a 
metallic structure all these bonds need to be 
broken. This takes a large amount of energy. 
There are no free ions but it can still conduct 
electricity because the electrons are free to 
move (delocalised) .
When hit with a hammer the layers can slide 
over each other allowing metals to change 
shape.

Iron
Steel (alloy)
Copper
Bronze
(alloy)



1. What type of bonding occurs between two metal atoms?

2. What type of bonding occurs between two non metal atoms?

3. What type of bonding occurs between a metal and a non-
metal atom?

4. What is a covalent bond?

5. What is an ionic bond?

6. What is a metallic bond?

7. Describe how an ionic bond forms between an atom of Lithium 
and an atom of fluorine. Use diagrams to help you.

8. Try the examples of covalent bonding on the first page of the 
learn sheet.

9. What is a molecule?

10. What is a giant structure?

11. Explain why simple molecules do not conduct electricity.

12. Explain why simple molecules have a low boiling point.

13. Describe the structure and bonding in metals.

14. Explain why metals conduct electricity.

15. Explain why metals are easily shaped.

16. Explain why alloys are harder than pure metals.
17. Describe the structure and bonding in ionic substances e.g. sodium 

chloride.
18. Explain why ionic substances cannot conduct electricity when solid.
19. Describe the structure and bonding in diamond.
20. Describe the structure and bonding in graphite.
21. Explain why diamond is a harder material than graphite.
22. Explain why both diamond and graphite have high melting points.
23. Explain why graphite can conduct electricity but diamond cannot.
24. Explain why graphite is suitable for use in pencils.
25. Explain why diamond is suitable for use in drill tips.
26. Explain using ideas of bonding, why you would use a thermosetting 

plastic is used to produce appliances like kettles.
27. Use particle theory to explain why:

a) Solids are not fluid but liquids and gases are.
b) Liquids are able to take the shape of the container whereas 

solids do not.
c) Gases expand to fill the space whereas liquids do not.
d) Solids and liquids have a definite volume whereas gases do 

not.
e) Diffusion in gases is faster than in liquids.
f) Diffusion cannot happen in solids.



Electricity
Page 1

Key Words: 
Conductor A material or object that allows electricity to flow 
through it.
Insulator A material or object that does not allow electricity to flow 
through it.
Ohmic conductor a conductor that obeys Ohm’s Law.
Current The rate of flow of electrical charge  around a circuit.
Potential Difference (P.d) A measure of work done. Makes the 
current flow.
Resistance Opposes the electric current.
Thermistor A temperature dependent resistor
LDR A light dependent resistor.
Diode A component  that allows current to flow in only one 
direction.
Power The rate that energy is transferred.
Alternating P.d Voltage that changes from positive to negative.
Direct P.d Voltage that pushes the current in one direction .
National Grid A system of cables & transformers that connect 
power stations to consumers.
Transformer A device that increases or decreases P.d.

𝐶𝐶𝐿𝐷𝐷𝐶𝐶𝐿𝐿𝑖𝑖 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ent × 𝐿𝐿𝐿𝐿𝑡𝑡𝑖𝑖 𝑸𝑸 = 𝐈𝐈 𝒕𝒕

𝑃𝑃.𝑑𝑑. = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ent × 𝑅𝑅𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝐿𝐿𝐷𝐷𝑖𝑖𝐷𝐷𝑖𝑖 𝑽𝑽 = 𝑰𝑰 𝑹𝑹

𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝐶𝐶 = P. d. × 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝐿𝐿 𝑷𝑷 = 𝐕𝐕 I 

𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝐶𝐶 = (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝐿𝐿)2 × 𝑅𝑅𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝐿𝐿𝐷𝐷𝑖𝑖𝐷𝐷𝑖𝑖 𝑷𝑷 = 𝑰𝑰𝟐𝟐𝑹𝑹

𝐸𝐸𝑖𝑖𝑖𝑖𝐶𝐶𝐿𝐿𝑖𝑖 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝐶𝐶 × 𝐿𝐿𝐿𝐿𝑡𝑡𝑖𝑖 𝑬𝑬 = 𝑷𝑷𝒕𝒕

𝐸𝐸𝑖𝑖𝑖𝑖𝐶𝐶𝐿𝐿𝑖𝑖 = 𝐶𝐶𝐿𝐷𝐷𝐶𝐶𝐿𝐿𝑖𝑖 × 𝑃𝑃.𝑑𝑑 𝑬𝑬 = 𝑸𝑸𝑽𝑽

LEARN & USE THE UNITS:

Charge Coulombs (C)

Current Amps (A)

P.d. Volts (V)

Resistance Ohms (Ω)

Power Watts (W)

Energy Joules (J)

Time Seconds (s)

• Current is measured using an Ammeter in series with the circuit.
• In a series circuit the current is the same everywhere.
• In a parallel circuit the current is split when it reaches a branch.
• The circuit needs to be complete for the current to flow. 

• P.d. is measured using a voltmeter
connected in parallel across a 
component.  

• In a series circuit the P.d of the 
cells or battery is shared between 
the components.

• In a parallel circuit the P.d. across 
each branch is equal to the P.d. 
across  the cell.

A

The total resistance in a series circuit is the sum 
of the resistors in the circuit

e.g. 6  + 10 = 16 Ω

A variable resistor can alter the 
resistance in a circuit and is useful 
for things like controlling volume or
light dimmer switches . LDRs decrease
resistance when there is bright light. 
Thermistors decrease resistance when it gets 
warmer.

The total resistance in a parallel circuit is the 
reciprocals of all of the resistances.

e.g.    1
𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 1
10
+ 1

20
+ 1

10
= 0.25

This answer is 1 divided by the total resistance 
so we need to do 1 divided by our answer:

1 ÷ 0.25 = 4Ω
4Ω is the total resistance for this circuit.
Use your scientific calculator to add the 
fractions!

Y9 Physics  
(H) 
Electricity



The current through a 
resistor (at a constant 

temperature) is directly 
proportional to the P.d 

across it. This means it is an 
Ohmic conductor.

The resistance of a bulb
increases as the 

temperature of the 
filament increases

The current through a 
diode flows in one 

direction.  It has a very high 
resistance in the opposite 

direction.

Electricity
Page 2

Household electricity has a 
potential difference of around 
230V and a frequency of 50 Hz 

(Hertz), so changes direction 50 
times in a second.

Direct current(DC) only flows in one direction, 
whereas current from the mains supply is alternating 
current (AC) because it alters direction.

DC- one direction AC- alternating direction

• Blue is neutral and goes 
on the left

• Green/yellow is Earth 
and goes to
the top

• Brown is live and goes 
to the right

• A fuse will melt & break 
the circuit
when the current is too 
high.

The circuits in your house are earthed outside.
Appliances with metal cases need to be earthed 
inside the case.
This is just in case a live wire comes loose- the 
current will then pass through the earth wire 
and not you when you touch it.

The National Grid
• Electricity is transferred from power stations to consumers along  cables of the National Grid.
• When a current flows through a wire some energy is lost as heat. The higher the current, the more heat is lost.
• To reduce these losses, the National Grid transmits electricity at a low current. This needs a high voltage.
• Power stations produce electricity at 25,000V. Electricity is sent through the National Grid cables at 400,000V, 275,000V and

132,000V.
• Step-up transformers are used at power stations to produce the very high voltages needed to transmit electricity through the 

National Grid power lines.
• These high voltages are too dangerous to use in the home, so step-down transformers are used locally to reduce the voltage to 

safe levels.



1. Draw a circuit diagram to show how the P.d and current of a bulb can be investigated.

2. Draw the V-I characteristic graphs for: (a) an Ohmic conductor (b) a diode (c) a filament bulb.

3. Explain why the V-I graph for the bulb is the shape that it is.

4. What is the unit of charge?

5. If a current of 4A flow for 30s how much charge will flow?

6. If 60Ω resistor has a P.d of 12V put across it, how much current will flow?

7. Calculate the missing voltages in the circuits below:

8. How much current will flow through a hairdryer that has a power rating of 2kW when it is 
plugged into the 230V mains supply?

ELECTRICITY



8. The current through A1 = 6A and the current through A2 = 4A  What is the current through A3 and 
A4 ?

9. What is the power of a bulb that has a resistance of 200Ω when a current of 0.2A flow through it?

10. Draw a labelled diagram of a 3-pin plug.

11. What is the function of the Earth wire?

12. Draw a labelled diagram of the National Grid.

13. Why is the P.d. increased to over 400kV for transmitting electricity across the national grid?

14. Explain what potential difference, current and resistance are in words.

ELECTRICITY



9. What do step-up and step down transformers do and why are they important?

10.How is temperature linked to resistance for a filament lamp?

11.What is an ‘Ohmic conductor’?

12.Why can current only flow in one direction in a diode?

13.What is the total resistance in the following circuit?

ELECTRICITY
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