Name __________________________________

Enthalpy Changes, Hess’ Law, and Heats of Reactions
1) In the following energy diagram label 1) both axis, 2) the activation energy, 3) whether it is endo or exothermic, and 4) change in enthalpy.
2) Draw an energy diagram that represents an endothermic reaction where the energy of the reactants is 1200kJ, the activation energy is 300kJ, and the total energy absorbed is 250kJ.

3) Using the following reactions, determine the ∆H for the reaction N2(g) + O2(g) →2NO(g):
N2(g) + 2O2(g) → 2NO2 (g)    
∆H=+67.6kJ

NO(g)  + ½O2(g) → NO2(g) 
∆H=+56.6kJ

4) Using the following reactions, determine the ∆H for the reaction PCl3(l) + Cl2(g) →PCl5(s):
P4(s) + 6Cl2(g) → 4PCl3 (l)    
∆H= -1280kJ

P4(s)  + 10Cl2(g) → 4PCl5(s) 
∆H= -1774kJ 

5) Using the following reactions, determine the ∆H for the reaction C2H4 (g) + 6F2(g) →2CF4(g) + 4HF(g):

H2(g) + F2(g) → 2HF(g)    
∆H= -537kJ

C(s)  + 2F2(g) → CF4(g) 

∆H= -680kJ 

2C(s)  + 2H2(g) → C2H4(g) 
∆H= +52.3kJ

Use the following ∆Hof for questions 6-9           

CH3OH(l) = -238.6kJ/mol
CaCO3(s) = -1206.9kJ/mol
Ca+2(aq) = -542.96kJ/mol     CO2(g) = -393.5kJ/mol H2O(l) = -285.8kJ
C2H5OH(l) = -277.63kJ/mol 
CaO(s) = -635.1kJ/mol

C2H5OH(g) = -235.1kJ/mol  CO3-2(aq) = -676.26kJ/mol
6) Calculate the ∆H for the decomposition of calcium carbonate into a metal oxide and a gas.

7) Calculate the ∆H for the complete combustion of liquid methanol.

8) Calculate the ∆Hvap for ethanol.
9) Calculate the ∆H for the dissolving of calcium carbonate.

10) Calculate the ∆H for the complete combustion of liquid ethanol.
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