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Chapter 5 Problems

1. Classify the following as examples of exothermic or endothermic

	_____
surroundings get hot

_____
PE diagram is uphill

_____
energy is a product

_____
(H is positive

_____
reactants have more energy
	_____
(H is negative

_____
PE diagram is downhill

_____
surroundings get cold

_____
products have more energy

_____
energy is a reactant


2.  If the temperature of a 50.0-gram block of aluminum increases by 10.9 K when heated by 500 Joules, calculate the 

a. heat capacity of the aluminum block


b. specific heat of aluminum

3. How much energy is required to change the temperature of 2.00 g aluminum from 20.0(C to 25.0(C?  The specific heat of aluminum is 0.902 J/g(C.
4. If the enthalpy change for the combustion of propane is –2220 kJ/mole propane, what quantity of heat is released when 1 kg of propane is burned?
C3H8(g)  +  5O2(g)  (  3CO2(g)  +  4H2O(l)

(H= -2220 kJ


8. Using the following thermochemical data, calculate the molar heat of combustion, (H(combustion of methane, CH4:

2CH4(g)  +  3O2(g)  (  2CO(g)  +  4H2O(l)

(H( = -1215 kJ
2C(s)  +  O2(g)  (  2CO(g)



(H( = -221 kJ
C(s)  +  O2(g)  (  CO2(g)



(H( = -394 kJ

9. Calculate the standard molar enthalpy of formation of methane from the data given in question 8, your answer to question 8, and the following:
(H(f (H2O(l)) = -286 kJ/mol

10. When ammonia is oxidized to nitrogen dioxide and water, the quantity of heat released equals 349 kJ per mol of ammonia:

2NH3(g)  +  7/2O2(g)  (   2NO2(g)  +  3H2O(l)
(H( = -698 kJ

Calculate the standard molar enthalpy of formation of ammonia if
(H(f (H2O(l)) = -286 kJ/mol
(H(f (NO2(g)) = +33 kJ/mol

11.
When 40 grams of ammonium nitrate is dissolved in 100 grams of water in a constant-pressure coffee-cup calorimeter, the temperature of the solution drops by 22.4(C.  If the specific heat of the solution is 4.18 JK-1g-1, calculate the enthalpy of solution of ammonium nitrate.
12. Given the following thermochemical equations, calculate the Heat of Reaction for one mole of acetylene’s, C2H2 (g), decomposition into its elements in their stable states at 25°C and 1 atm.

C2H2 (g)  + 5/2 O2 ( 2CO2 (g) + H2O (l)
ΔH = -1229.5 kJ
C(s) + O2 (g) ( CO2 (g)



ΔH = -393.5 kJ
H2 (g)  + ½ O2(g) ( H2O (l)


ΔH = -285.8 kJ

13. Given the following (Hf°’s, calculate the (Hcombustion of pentane, C5H12.
	chemical
	CO2(g)
	H2O(g)
	C5H12(l)
	C2H5OH(l)

	(Hf
	-393.5 kJ·mol-1
	-241.8 kJ·mol-1
	-173.1 kJ·mol-1
	-277.6 kJ·mol-1


14. Knowing that the (Hcombusion of octane, C8H18, is -5508.9 kJ·mol-1 calculate the (Hf of octane.

