Chemistry 122

Worksheet: Thermochemistry Review
1.  The standard molar enthalpy of combustion for propane is -2.25 MJ/mol.  Translate this information into a balanced chemical equation.
2. The following equation communicates the balanced chemical equation for the decomposition of baking soda:

2NaHCO3(s)  +  129 kJ  →   Na2CO3(s)  +  H2O(g)  +  CO2(g)
(a) What is the standard molar enthalpy for carbon dioxide in this reaction?

(b) Rewrite this equation using the ∆Hr notation.

(c) Draw a potential energy diagram to communicate this information.

3. The following reaction is important in catalytic converters in automobiles:

2CO(g)  +  2NO(g)  →  N2(g)  +  2CO2(g)  +  746 kJ

What quantity of energy is released by the chemical system into the environment when 500. g of nitrogen monoxide reacts?

4.  The combustion of hydrazine is shown by the following equation:

N2H4(l)  +  3O2(g)  →   2NO2(g)  +  2H2O(g)  +  400 kJ

(a) Given the information above, report the standard molar enthalpy of combustion for hydrazine.  

(b) What is the standard molar enthalpy of reaction for oxygen in this chemical equation?

(c) How much energy is released to the surroundings if 8.00 g of oxygen is consumed?

5.  When copper (II) sulfide is roasted in air, copper (II) oxide and sulfur dioxide are formed.

(a) Calculate the Hr for the reaction of one mole of CuS(s).

(b) Draw and label a potential energy diagram.

6. What mass of propane must be burned to heat 2.50 L of water 10.0oC to 80.0oC?

7. For the following combustion, what mass of water vapour is produced when 2400. kJ of energy is released?

2C4H10(l)  +  13O2(g)  →  8CO2(g)  +  10H2O(g) + 5754.8 kJ
