Specific Heat Capacity
You can calculate the amount of energy required to heat an object using the following equation:


energy transferred = mass × specific heat capacity × temperature change

                                    (J)     
(kg)                    (J/kg/°C)                         (°C)

Some common specific heat capacities are given in the table.

	Material
	Specific heat capacity (J/kg/°C)

	Water
	4200

	Aluminium
	880

	Copper
	380

	Lead
	130

	Steel
	460



A Jason runs a bath that contains 200 kg of water.

i
How much energy is needed to heat the cold water to 38 °C in the summer?

___________________________________________________________________________________________

ii
How much extra energy is needed to heat a bath of 200 kg of water in the winter?

___________________________________________________________________________________________

B Gemma has a shower in the summer and uses 40 kg of water.  The shower water is at a temperature of 40 °C.

How much energy is needed to heat the water for Gemma’s shower?

___________________________________________________________________________________________

C Lead melts at 327 °C. How much energy is needed to heat 0.5 kg of lead from room temperature (20 °C) to its melting point?

___________________________________________________________________________________________

D A central heating radiator has a mass of 30 kg and is made of steel.  The temperature of the radiator before the central heating is switched on is 15 °C and the temperature of the water in the central heating system is 50 °C.  How much energy is transferred to the radiator to heat it up to 50 °C?

___________________________________________________________________________________________
E Alex heats a kettle of water to boiling in the summer. It takes 249.9 kJ to boil the water. Assume the kettle itself requires no energy. Convert the energy required in joules.

i
How much water was in the kettle?

___________________________________________________________________________________________
ii
How much water could he boil in the winter using the same amount of energy?

___________________________________________________________________________________________
Note:


Assume that in the summer the temperature of cold water from the tap is 15 °C, and in winter the temperature of tap water is 10 °C.
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