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Bond Energies
1. In which molecule, N2, N2H2, or N2O4 would the N-N bonds be the shortest, and why?  Draw Lewis structures to help you decide.

2. Calculate the energy to separate 1 mol of chloromethane, CH3Cl into free atoms. (1578 kJ/mol)
3. Using bond energies, determine the energy released when ethene gas undergoes complete combustion. (-1313 kJ)

4. Calculate the enthalpy change of the chemical reaction represented by the balanced equation: 

N2H2 (g) + F2 (g) → N2 (g) + 2 HF (g).  Is this reaction endothermic or exothermic?  Explain. (-717 kJ)

5. Write the balanced chemical equation for the combustion of propane, and determine the quantity of energy released. (-2057 kJ)

6. Using bond energy values, estimate enthalpy changes for the reactions below: (first balance the equations)

a. H2 (g) + Cl2 (g) → HCl (g)

(-183 kJ)
b. N2 (g) + H2 (g) → NH3 (g)

(-109 kJ)

c. HCN (g) + H2 (g) → CH3NH2 (g)

(-158 kJ)
d. CH3OH (g) + CO (g) → CH3COOH (l)
(-20 kJ)
7. Consider the reaction C2H4 (g) + F2 (g) → C2H4F2 (g), ΔH = -549 kJ.  Estimate the carbon-fluorine bond energy, given that the C-C bond energy is 347 kJ/mol, the C=C bond energy is 614 kJ/mol, and the F-F bond energy is 154 kJ/mol. (485 kJ/mol)
8. Carbon monoxide can react with oxygen to produce carbon dioxide.  Use bond energy values to determine if this reaction is endothermic or exothermic. (exo)
9. Carbon dioxide can react with water to produce carbonic acid.  Write a balanced equation for this reaction, show it using Lewis structures, and determine the energy required to convert 1 mol of carbon dioxide to 1 mol of carbonic acid. (137 kJ/mol)
