Fuel and energy release

John and Mary set up the experiment below to find out about the waste produced by burning fuels. They completely burned the fuels. 

	Results
	Low grade coal
	High grade coal
	Anthracite

	Mass of dish used
	40.0g.
	39.5g
	40.2g

	Mass of dish + fuel
	44.8g
	44.1g
	45.1g

	Mass of fuel
	
	
	

	Mass of dish + ash
	42.0g
	41.0g
	43.0g

	Mass of ash
	
	
	

	Mass of filter tube before
	52.1g
	52.1g
	50.1g

	Mass of filter tube after
	53.2g
	53.0g
	50.3g

	Mass of trapped material
	
	
	


Work out the mass of fuel used in each experiment and put it into the table.

What should have been done to make this a ‘fair test’?

Complete the row for the mass of ash produced.

Which fuel produced the least ash?

What is being trapped by the filter?

Complete the table for the mass of material being trapped in the filter.

Which fuel produced the most material trapped in the filter?

The wastes from the fuel were bubbled through a flask of water after the experiment. At the end of the experiment the water was tested to see how acidic it was. Why was this done?

Cycling Mayhem

Some cyclists use a dynamo to produce electricity for their cycle lights. As the cycle wheels turn, a part of the dynamo is turned and this generates a small amount of electricity – enough to work the lights.

What sort of energy is input to the dynamo?

The dynamo is 50% efficient. What does this mean?

What sort of energy does the dynamo produce as waste energy?

What do you think will happen to the lights if the cyclist stops to take a rest? Explain your answer.
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Power, Work and Energy Calculations

A diesel engine that drives a train has to be a lot more powerful than a car because it has a larger mass to pull. A 2kW fan heater provides more heat every second than a 1kW heater.

Power describes how much energy work is done, or how much energy is transferred every second. 
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1W of power means 1 joule of energy is transferred every second.

Questions

1. How much energy is transferred in a second by a 100W light bulb?

2. How much energy in total would be transferred if the 100W light bulb were left on for ten seconds?

3. How much energy would be transferred if the light bulb were left on for one minute (60 seconds)?

4. How much energy is transferred every second by a 220kW kettle? (Hint: 1 kW is 1000W)

5. How much energy would be transferred if the 220kW kettle were took 3 minutes to boil its water?
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People Power
A boy stacks shelves in a supermarket. He lifts 500N weight of sugar through a height of 0.8m in 16seconds. 

1. Calculate the work done.

2. Calculate the power.

A father pushes a pram for a distance of 1500m with a force of 80N. The walk takes 20 minutes (1200 seconds).

1. Calculate the work done.

2. Calculate the power.

A swimmer pushes on the water with an average force of 150N as she swims 200m in 75 seconds. 

1. Calculate the work done.

2. Calculate the power. 

An 800W vacuum cleaner transfers 4000J of energy from the mains electricity supply. Use the equation for Power to calculate the time this takes.

A crane lifts a 2500N load (force) through a height of 6m in 10 seconds.

1. Calculate the work done.

2. Calculate the power.

Fill in the gaps in the boxes to complete the explanation of convection currents.


Energy forms

Energy takes many forms. 

Match the form to the definition.

	Kinetic
	
	Energy due to height

	Electrical
	
	Movement energy

	Sound
	
	The main source of energy which we get from the sun

	Light
	
	Transferred by current in a circuit

	Potential
	
	Energy as waves we can sometimes hear

	Heat
	
	Also known as thermal

	
	
	

	
	
	

	
	
	


Energy transfers

Energy gets changed from one form to another, but it never gets destroyed.

We call this idea ‘Conservation of energy’.

Explain the energy transfers that occur when a car stops, without skidding, when the brakes are applied.

What energy transfers occur when the car does skid?

Efficiency

Not all machines convert energy very well. Some are very wasteful. We can calculate their efficiency that shows how good they are at converting energy into useful forms.


Efficiency = useful energy out x 100
Total energy in

The efficiency is usually written as a percentage.

Calculate the efficiency for the following problems.

1. A light bulb rated at 60W produces 2 W of light energy.

2. A petrol engine uses 100J of energy a minute but only does 25J of lifting.

3. A human exerts 100J in cycling but only 15J is transferred to movement energy.

4. A motor does 1500J of useful work with each 5000J energy supplied to it.
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Work done = weight (in newtons) X change in 						height





Power = work done / time taken





Power tells us how much energy is transferred every second.
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