Heat Capacities / Specific Heat Problems
The heat capacity, or specific heat, is the amount of energy required to increase the temperature of 1 gram of a substance by 1˚C.  Typically the heat capacity is given in units of Joules / g˚C or in calories/ g˚C.

The equation you will need is:
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When using this equation you need to be sure that the units all match.  The units you use for energy, temperature, and mass must be the same units found in the specific heat.

Finally, you should pay some attention to the sign of q.  

In the case where energy is being used to increase the temperature of the substance q is +. 

In the case where energy is released as a substance cools the value for q is -.

Here is a table of heat capacities to use in the following problems.

	Substance
	S.H. (J / g˚C)

	Copper
	0.385

	Gold
	0.129

	Iron
	0.449

	Lead
	0.129

	Nickel
	0.444

	Platinum
	0.133

	Silver
	0.235

	Water
	4.184

	Zinc
	0.386


1. How much energy is required to increase the temperature of 5.00 grams of copper by 20.0˚C?

2. How much energy is required to increase the temperature of 25.0 grams of water from 10.0 ˚ C to 35.0 ˚C?

3. How much energy is released when 100.0 grams of nickel is cooled from 100.0˚C to 65.0 ˚C?

4. If a sample of silver requires 2115 J to go from a temperature of 15.0˚C to 45.0˚C, what is the mass of the sample in grams?

5. If a sample of lead releases 1.5 x 103 J when it is cooled from 100.5 ˚C to 22.5˚C what is the mass of the sample in grams?

6. What is the change in temperature when 3500 Joules is used to heat 150.0 grams of iron?

7. If 4.25 x 104 joules is used to heat 1.2 Kg of platinum what will the change in temperature be?
8. A sample of zinc weighing 2.55 Kg was heated using 327 J of energy.  If the initial temperature was 12.8˚C, what was the final temperature?

9. A sample of gold 100.0 grams was allowed to cool, as it cooled it released 296.7 joules of energy.  If the initial temperature was 50.0˚C, what is the new temperature?
10. A sample of antimony weighing 275 g required 569.3 J to increase the temperature by 10.0 ˚C.  What is the specific heat of antimony?
11. A sample of zirconium with a mass of 500.0 mg was heated from 0.0˚C to 115.0˚C.  Heating the sample used 15.985 joules of energy.  What is the specific heat of zirconium?

12. A 1.20 Kg sample of tungsten absorbed 4.404 kJ of energy which increased the temperature from 15.5 ˚C to 43.3˚C. What is the specific heat of tungsten?
When a hot solid object is placed in water the hot object will cool and lose energy while the water will gain energy and get warmer.  The amount of energy lost by the object will equal the amount of energy gained by the water.

qobject =  qH2O

 - m x ΔT x s.h.object = m x ΔT x s.h. H2O
1. A 5.50 gram piece of iron was heated to 75.5 ˚C and then placed in 25.0 grams of water.  If the initial temperature of the water was 20.0˚C what will the final temperature of the water and the iron be?
2. A piece of copper was heated to 95.2˚C and placed in 50.0 g of water that was at a temperature of 17.8˚C.  If the final temperature of the water and the copper was 23.8˚C, what was the mass of the copper?

3. A sample of an unknown metal weighing 52.0 grams was heated to 65.9˚C and placed in 60.0 g of water that had an initial temperature of 18.2˚C.  The final temperature of the water and the metal was 22.5.  What is the specific heat of the metal?

