SPH 3UI – Thermal Energy and Heat – Supplementary Questions
Specific Heat Capacities of Various Materials
	Substance
	Water (liquid)
	Water (ice)
	Water (steam)
	Copper
	Iron
	Brass
	Glass

	c (J/kgºC)
	4.2 x 10³
	2.1 x 10³
	2.0 x 10³
	3.9 x 10²
	4.5 x 10²
	3.8 x 10²
	6.7 x 10²


 1. Calculate the following:

 a) The amount of heat required to increase the temperature of 250 g of water from 20 ºC to 50 ºC

 b) The final temperature (in ºC) when 3.5 kg of copper at 30 ºC is exposed to 7000 J of heat.

 c) The work done by an oven in heating 9 kg of iron from a temperature of 25 ºC to 150 ºC.

 d) The mass of brass in a tuba if it undergoes a temperature increase of 10 ºC after being exposed to 46 kJ of heat energy.

 e) The increase in temperature of a 60 W glass lightbulb after being on for 1 hour.  Assume 30% efficiency, all losses going to heat the 65 g of glass.

 2. Michael is fixing his morning coffee.  He pours 250 mL of water at 90 ºC into a paper filter and coffee grinds, producing a delicious cup of black coffee.  He then throws in a spoonful (approximately 4 grams) of sugar which has been sitting at room temperature (23 ºC).  Finally, he adds 2 mL of cream, which has come from a fridge at 5 ºC.  Assuming that only the mixing of sugar and cream is having any effect on the temperature of the coffee, calculate the following.  (ρwater at 90 ºC = 965.3 kg/m³, ρcream at 5 ºC = 1012 kg/m³, csugar = 1.244 x 10³ J/kgºC, ccream = 3.77 x 10³ J/kgºC, ccoffee = cwater)
 a) The temperature of the coffee after the sugar has been added.

 b) The final temperature of the coffee.

 c) If Michael leaves a stainless steel spoon of 0.1 kg in the coffee after stirring, calculate the final temperature of the spoon (assume it starts at room temperature).

 3. When 100 g of a metal at 94 ºC is placed in 100 g of water at 10 ºC, the final temperature of the water is 17 ºC.  Calculate the specific heat capacity of the metal.

 4. Steam at 100 ºC is condensed in 200 g of water at 25 ºC.  How much steam will be required to raise the temperature of the water in the cup to 50 ºC?
 5. The mass of a typical ice cube is approximately 25 g.  How much heat must be added to the ice cube to melt it?  Assume the temperature remains at 0 ºC throughout.

 6. How much heat is required to convert 100 g of ice at -20 ºC to steam at 110 ºC?
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