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The best rates

Aims
In this worksheet you will practise making calculations of electrical energy usage and the costs involved. You may find the equation in the box useful.

Questions 

1 Choosing the best supplier

Different energy suppliers charge different amounts for electrical energy. The table shows two different rates from one supplier. The rates shown have been rounded to the nearest pence. 
In the standard rate there is no fixed daily charge and the first 900 kW h used per year is charged at the higher rate. All electrical energy above 900 kW h in one year is then charged at the lower rate. The online saver rate has a fixed rate for all electrical consumption and has a fixed daily charge, which is paid whether or not electrical energy is used.
	
	Fixed daily charge
	Cost of first 900 kW h 
	Cost of all other kW h



	Standard rate
	none 
	19p
	11p

	Online saver rate
	19p
	10p
	10p


The average use of electrical energy in a house in one year is 3000 kW h. There are 365 days in one year.

a Calculate the cost of using 3000 kW h in one year using the online saver rate.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

b Calculate the cost of using 3000 kW h in one year using the standard rate. 
……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

c Suggest why paying for electricity is cheaper when using 

i the standard rate for customers who use less than 365 kW h in one year.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

ii the online saver rate for customers who use a large amount of electrical energy in one year.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

2 An electric kettle has an electrical power input of 2000W. It is used for 6 minutes. 
d Calculate the electrical energy supplied to the kettle in J.
……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

e Calculate the electrical energy supplied to the kettle in kW h.
……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

f Using your answers to a and b calculate the conversion factor between energy measured in J and in kW h.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

g 
1 kW h costs 10p. Calculate the cost of using the kettle for 6 minutes.  

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

3 To keep medicines cool in an isolated hospital in a hot country, solar cells are stored in batteries and used to provide power to run the refrigerator. 

The table provides information about a single solar cell and a refrigerator, as used in the country.

	Single solar cell
	Refrigerator

	Maximum output power in bright light 4.0 W
	Input power required 120 W

	Effective number of hours of bright light in an average day 5.0
	When in use, refrigerator requires power for 25% of the time it is switched on.


h Suggest two reasons why it is a less sensible idea to power a refrigerator in the UK using solar cells.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

i How much energy is available when the solar cell is producing its maximum power output?  

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

j Calculate the number of kW h of energy used by the refrigerator when switched on for a complete day.     

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

k Using your answers to a and b, calculate the minimum number of single solar cells needed to run the refrigerator.

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..
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