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	What did Democritus think about matter?


Matter made of atoms
	What was Dalton’s model of the atom?  How did this link to elements?


Each element a different type of atom
	What was Thomson’s model of the atom?  Clue: looking for a specific wording.


Negative electrons in a sphere of positive charge

Plum pudding model
	What was Rutherford’s experiment?  What results did he get?

Fired alpha particles at thin gold foil.

Most passed straight through – so most of atom empty space

Very few deflected – so nucleus in centre is small

1 in 8,000 repelled back – so small nucleus is positively charged
	What was Rutherford’s subsequent model of the atom?

Small positive nucleus with electrons orbitting
	What is Bohr’s model of the atom?

As Rutherford, but with electrons in shells




	Density
	Energy and Temperature
	Specific Heat Capacity
	Specific Latent Heat
	Gas Pressure and Temperature

	What is the density equation?

Ρ=m/V
	What is the difference between a physical change and a chemical reaction?

Physical – reversible – change of state

Chemical – irreversible – reaction
	What is specific heat capacity a measure of?  What is the equation?  What are the units?

Energy required to heat 1kg of a substance by 1°C without change of state.

E=mcΔθ

J/kg°C
	What is specific latent heat a measure of?  What is the equation?  What are the units?  What is the difference between specific latent heat of fusion and specific latent heat of vaporisation?

Energy required to change the state 1kg of a substance without change in temperature.

E=mL         J/kg

Whether it is melting or boiling
	What are the particles in a gas doing with the sides of the container it is in to cause gas pressure?

Particles colliding with wall of container

Force exerted

P=F/A

	A mass of 34g has a volume of 27cm3.  Calculate it’s density.  Quote a unit and give your answer to an appropriate number of significant figures.

1.3 g/cm3
	What is the difference between heat and temperature?  What are the units of each?

Heat – energy – J

Temperature – how hot - °C
	A 250g mass of aluminium is heated from 11°C to 35°C.  The SHC of Al is 910J/kg°C.  How much energy did this take?  Give your answer to an appropriate number of significant figures.  Clue: convert the 250g to kg first.

5500J
	The SLH of fusion of water is 334kJ/kg.  How much energy is required to melt a 57g ice cube.  Clue: convert g to kg.  Units & significant figures.

19000J
	A balloon of gas is heated.  What happens to the pressure inside the balloon?  Use ideas about particles.

Particles move faster

More collisions & faster collisions

More force

Bigger pressure




	Distance, Time & Speed
	Vectors & Scalars
	Acceleration
	Distance-Time Graphs
	Velocity-Time Graphs
	Equations of Motion & Kinetic Energy

	What is the equation for speed?  What are the different units?

v=d/t

m/s
km/h
mph
	What is the difference between a scalar and a vector?  Give examples of each.

Scalar
Magnitude
Speed, mass, volume

Vector
Magnitude & direction
Velocity, force, acceleration
	What is the equation for acceleration?  What are the units?

a=Δv/t

m/s2
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What is this graph telling you about the journey?

What are the different speeds?

1km/h

IMPORTANT: Do some distance-time graph questions from the booklet.
	[image: Image result for velocity time graph]

F:- What is this graph telling you about the journey?

F/H:- What are the different accelerations?

4m/s2 & 2m/s2

H:- What is the total distance travelled?

100m

IMPORTANT: Do some velocity-time graph questions from the booklet?
	What is the equation for kinetic energy?  What are the units?

A car has a mass of 1,600kg and is travelling at 15m/s.  Calculate it’s KE.

180,000J

	F:- A trolley travels 2.6m in 1.2s.  What is it’s speed?

2.2m/s

H:- How long does it take a trolley to travel 1.9m at a speed of 0.25m/s? 

7.6s
	A cricketer is running forwards at 5m/s and throws a ball forward at 20m/s.  How fast is the ball travelling?

25m/s

A person walks 2km north, 3km west and 2km south.  How far have they travelled in total?  How far are they from their starting point?

7km & 3km
	F:- A car accelerates from 15m/s to 25m/s in 24s.  What is it’s acceleration?  Remember significant figures and units.

0.42m/s

H:- A lorry was travelling at 5m/s.  It has an acceleration of 0.5m/s2 for 8s.  How fast is it now travelling?

9m/s
	
	
	H:- An object has KE of 560kJ and a mass of 450g.  What is it’s velocity?  Clue: deal with unit prefixes.

1,600m/s

H:- A object initially at rest is accelerated at 4.7m/s2 for 5.6m.  What is it’s final velocity?

7.3m/s




	Forces & Interactions
	HIGHER:- Free Body Diagrams
	Newton’s First Law
	Newton’s Second Law
	Everyday Forces and their Effects
	HIGHER: Momentum
	Work & Power

	What is Newton’s third law?  Describe what this means to your friend.

For every action there is an equal and opposite reaction
	A car has a driving force of 4,000N and a drag force of 2kN.  What is the resultant force?

2,000N forwards
	What is Newton’s first law?  Describe what this means to your friend.

An object will continue to stay at rest or move with uniform velocity unless a force acts on it.
	What equation do we use to represent Newton’s second law.

F=ma

How much force is required to accelerate a mass of 45kg at 3.2m/s2?  Unit + Significant figures!

140N
	Explain why terminal velocity for a parachutist is a constant speed.

Weight equal and opposite to drag.  No resultant force.  Constant speed.
	What is the equation for momentum.  What are the units.

p=mv     kgm/s

A car has a mass of 1,500kg and a velocity of 12m/s.  What is it’s momentum?

18,000 kgm/s
	What is the difference between work and power?

Work is how much energy is being transferred.  Power is how much energy is being transferred per second.

What is the equation?  What are the units?

P=E/t
watts, joules, seconds

	What is the difference between contact and non-contact forces?

Whether the objects touch or not.

Tension, push, drag.

Magnetism, gravity.
	A boat has a force north of 3kN and a force east of 4kN.  What is the magnitude of the resultant force?

5kN
	If you are travelling quickly on your bike and stop pedalling then you eventually come to a stop.  Use Newton’s third law to explain why.
Drag force bigger than driving force.  Resultant force backwards.  Reduced speed until stopped.
Why will an astronaut free of her spacecraft continue floating into space indefinitely?
No resultant force as no drag.
	A mass has a forward force of 400N and a backward for of 150N.  What is the resultant force?

250N

H:- The mass is 60kg.  What is the acceleration?

4.2m/s2
	Do the terminal velocity question in the exam pack.
	A trolley of mass 2kg and travelling at 3m/s joins and sticks to a trolley of mass 4kg which is stationary.  Calculate the speed they move off at.

1m/s
	A bulb converts 180J of electricity to heat and light in 3s.  What is the power?

60W




	Stretching Springs
	Stretching Materials & Storing Energy
	Gravitational Field & Potential Energy

	What is Hooke’s law?

How much force is required to stretch a spring with a spring constant of 40N/m by 20cm?  Clue: be careful with unit prefixes.

The extension of a spring is directly proportional to the force applied up to the limit of proportionality.

8N
	What is the equation for elastic potential energy?
E= ½ k x2
Why is this called potential energy?
It is ‘hidden’
How much energy is stored in a spring of constant 75N/m when extended by 0.25m?
2.3J
	What are the equations for gravitational potential energy?  What are all the units?  When do you use each?  What is the value of g?

E=mgh
When dealing with mass
g=9.8N/kg

E=Wh
When dealing with weight
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How much weight extends the spring by 5cm?
1N
What is the limit of proportionality?
1.6N
What is the spring constant?  20N/m
	Sketch the force-extension graphs for elastic, copper and glass.

H:- What does each graph tell you?
	How much energy is required to lift a mass of 80kg by 32m?  Significant figures!
25,000J

How much energy is required to lift a weight of 360N by 12m?  Significant figures!
4300J
H:-  How high can 56kJ of energy lift 87kg of mass?  Clue: deal with unit prefix.
66m




	Electrostatics
	Electric Current
	Circuits & Potential Difference
	Series & Parallel Circuits
	Resistance

	What is the rule for when charges attract and when charges repel?

Like charges repel; opposite charges attract.
	What is the equation for current?  What is the difference between current and charge?  What are the units?

I=Q/t

Charge is how much electricity there is.  Current is how much electricity is flowing every second.

coulombs and amperes.
	What is the equation for potential difference?  What are the units?

V=W/Q  volts  joules  coulombs

What is the difference between potential difference and current?

Current is about how many coulombs of charge are flowing every second.  Potential difference is about how many joules of work each coulomb of charge can do.
		[image: 2bulb-voltmeter-2]
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	What is resistance?  What is the equation for resistance?  What are the units?

A measure of how much something resists electricity from flowing through it.

R=V/I

ohms  volts  amperes

	Do some static electricity questions from the exam booklet.
	What is the charge if 0.5A flows in 2mins?  (Clue: convert minutes to seconds.)

60C

H:- How much current is produced when 67mC flows for 25mins?  (Clue: deal with unit prefix and convert to seconds.)

4.5x10-5A
	How much energy can 30C of charge at 230V of potential difference transfer?

6900J


H:- What potential difference is 85C of charge at if it can do 255J of work?

3V
	
	What potential difference will produce a current of 3.0mA in a resistance of 250kΩ?

750V





	Graphs of PD & Current
	LDRs & Thermistors
	Net Resistance & Circuit Calculations
	Sensing Circuits (not higher 
tier, but difficult)
	Electrical Power

	Sketch the graphs for the three different components.

H:- What is the explanation for these?

Wire:-  (As long as the temperature of the wire stays the same then) resistance does not change so pd directly proportional to current.

Diode:- Only begins the conduct at the threshold voltage of 0.65V

Bulb:- When cold the wire has a low resistance (ions not moving much so easy for electrons to go from one to the next) but when hot it has a high resistance (ions moving violently so difficult for electrons to move from one to the next.)
	What is an LDR?  Where might we use one?  What is the circuit symbol?  What does the graph look like?

Light dependent resistor.  Light sensing circuit e.g. automatic lights.  The bigger the light intensity the smaller the resistance.
	What is the total resistance of this circuit?
8Ω

How does the resistance of a wire change when you make it longer?
Increases.  (Charge has to flow further so bigger resistance.)

H:- How does the resistance of a wire change when its area gets bigger?

Decreases.  (More charge carriers to transfer flow of charge.)
	What component could be used to control central heating?
Thermistor
What component could be used to control automatic lights?
LDR

[image: Image result for potential divider thermistor]

What happens to the resistance of the thermistor when it gets hotter?
R decreases as T increases
What does this do to the total current flowing in the circuit?
I increases as R decreases.  (Less resistance to flow of charge.)
What does this do to the potential difference across the fixed resistor?
V increases as I increases (because R is constant and R=V/I.)
What could that then be used to control?
Central heating thermostat.


	What is the equation for electrical power?  What are the units?

P=IV  watts amperes volts

	
	What is a thermistor?  Where might we use one?  What is the circuit symbol?  What does the graph look like?

In a heat detecting circuit, e.g. central heating thermostat.  The higher the temperature the lower the resistance.
	[image: ]

H:- What is the total resistance of this circuit?  (Clue: us the current and the potential difference.)
20Ω
H:- What is the resistance of the variable resistor?
5Ω
	
	How much power is transferred by a kettle which draws 9.5A at a potential difference of 230V?  Quote your answer to an appropriate number of significant figures.

2200W



[bookmark: _GoBack]H:- What current is required to transfer 60W of power at a potential difference of 230V?

0.26A




	Magnets & Magnetic Fields
	Currents & Fields
	HIGHER: Currents & Forces
	HIGHER: Motors

	What are the rules of attraction and repulsion between different poles (e.g. north and south)?

Like poles repel.  Opposite poles attract.

What is the difference between a permanent and an induced magnet?

Where something is always magnetic or if the magnetism can be turned on and off.

Where might we use an induced magnet?

Picking up scrap cars.  Door bell.  Sorting recycling.
	What is Fleming’s right hand grip rule?



How does magnetic field strength change when you get closer to a current-carrying wire?

Magnetic field increases the closer one is to a current-carrying wire.

How does magnetic field strength change when current is increased?

Magnetic field strength increases when the current is increased.

	What is Fleming’s left hand rule?







What is the catapult theory of magnetic fields?

(The idea of the fields from the current in the wire and the magnet interacting so that there are more field lines one side of the wire.)
	What directions are the forces on either side of a coil of wire?

Opposite directions (so that there is a turning force on the motor).

	What is meant by the domain theory of magnetism?

Individual iron domains have magnetic poles.


How does the domain theory explain the difference between induced and permanent magnets?

In permanent magnets the poles of the individual domains always are aligned.  In induced magnets they can be aligned for as long as necessary using the magnetic field from a solenoid.
	What is a solenoid?

A coil of wire with a current passing through it giving rise to a magnetic field through (and around) it.


Where is a solenoid used?

Relay switches.  Door bells.
	If field is going north and current is going east, what direction is force?

Up

If force is going west and current is going up, what direction is field?

North

If field is going up and force is going south, what direction is current?

East
	What is the job of the split-ring commutator?

Reverses the direction of current in the coil every time it turns through 180 degrees.  This means that on one side of the motor the current is always going one way and on the other side of the motor the current is always going the other way.




	
	Experiment: Density
	Experiment: Hooke’s law
	Experiment: Speed down a ramp
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	Experiment: Speed of waves
	Experiment: Specific Heat Capacity
	Experiment: Circuit Components
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