Thermochemistry Problem Set




Name:______________________

1. Gold has a specific heat of 0.219 J/g ºC.  When a 5.00 g piece of gold absorbs 1.33 J of heat, what is the change in temperature?

2. When 5.00 g of chromium at 23.00 ºC absorbs 62.5 J of heat, the temperature increases to 50.8 ºC.  What is the specific heat of chromium?

3. Sodium chloride is added in cooking to enhance the flavor of food.  When 1.00 mol of NaCl dissolves, 3.91 kJ of heat is absorbed by the system.

a. Write a balanced chemical equation for the solution process.

b. Is the process exothermic or endothermic?  How do you know?

c. What is the final temperature of the solution if 1.00 mol of NaCl is dissolved in 175 g of water at 22ºC? (specific heat of water = 4.18 J/g ºC)

4. A 28.2 g sample of nickel is heated to 99.8(C and placed in a coffee-cup calorimeter containing 150.0 g of water at 23.5(C.  After the metal cools, the final temperature of metal and water is 25.0(C.  Calculate the specific heat capacity of nickel, assuming that no heat escapes to the surroundings or is transferred to the calorimeter.

5. Consider the combustion of propane:
 

C3H8(g) + 5O2(g) (3CO2(g) + 4H2O(l)


 

If 1.00 mole of C3H8 is burned in thereaction above, 2221 kJ of heat is given off.  What mass of propane must be burned to furnish 7.80 X 107J of heat energy?

6. The bombardier beetle uses an explosive discharge as a defensive measure.  The chemical reaction involved is the oxidation of hydroquinone by hydrogen peroxide to produce quinone and water:

C6H4(OH)2(aq) + H2O2(aq) ( C6H4O2(aq) + 2H2O(l)
Calculate H for this reaction from the following data:

C6H4(OH)2(aq) ( C6H4O2(aq) + H2(g) 
H = 177.4 kJ 

H2(g) + O2(g) ( H2O2(aq) 

H = -191.2 kJ

H2(g) + ½O2(g)  ( H2O(g)

H = -241.8 kJ

H2O(g) ( H2O(l)


H = -43.8 kJ

