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Thermochemistry

1. How many joules are in 12.1 calories?
2. An insulated cup contains 75.0g of water at 24.00oC.  A 26.00-g sample of a metal at 85.25oC is added.  The final temperature of the water and metal is 28.34oC.  What is the value of q for the water?  What is the specific heat of the metal?  (Remember the Law of Conservation of Energy)

3. Calculate the heat of combustion of CH4.  Use your Appendix C.

4. Calculate the heat of reaction for the combustion of propane:

CH3CH2CH3(g)  +  5O2(g)  (  3CO2(g)  +  4H2O(g)
Using the following information:

3C(s)  +  4H2(g)  (  CH3CH2CH3(g)

H = -103.8 kJ

C(s)  +  O2(g)  (  CO2(g)



H = -393.5 kJ

H2(g)  +  ½ O2(g)  (  H2O(g)


H = -241.8 kJ

5. The heat of formation of CH3OH(l) = -238.6 kJ/mol, of CO2(g) = -393.5 kJ/mol. And of H2O(g) = -241.8 kJ/mol.  What is the Ho for the heat of combustion of methanol?
6. Given the following thermochemical data:

N2O4(g)  ( 2NO2(g)


H = +57.93 kJ

2NO(l)  +  O2(g)  ( 2NO2(g)

H = -113.14 kJ

determine the heat of the reaction

2NO(g)  +  O2(g)  (  N2O4(g)
7. A 2.200 g sample of quinine (C6H4O2) is burned in a bomb calorimeter whose total heat capacity is 11.66 kJ/oC.  The temperature of the calorimeter increases from 23.44oC to 30.57oC.  What is the heat of combustion per gram of solution?  Per mole of quinine?
8. Using the values of from Appendix C, calculate the standard enthalpy change for the following reactions:

a. 2SO2(g)  + O2(g)  (  2SO3(g)
b. Mg(OH)2(s)  (  MgO(s)  +  H2O(l)
