Energetics review – topic 5
Conceptual questions.
1. Explain the difference between heat and temperature. Use an example to illustrate your point. 

2. Explain how sweating helps cool the body, in terms of exothermic or endothermic changes. 

3. How can two objects at the same temperature have different amounts of heat energy?

4. Write the chemical equation that would correspond to the standard enthalpy of combustion of octane (C8H18)

5. The reaction A2B2 (  2AB is exothermic. What does this tell us about..

a. The potential energy of the products vs the reactants?

b. The bond stability of the products vs the reactants? 

6. What does Hess’ Law tell us? 

7. Draw an enthalpy level diagram for a reaction. (label the axis)

a. Potential energy of reactants = 350 KJ/mole

b. Activation energy = 100 KJ/mole

c. Potential energy of products = 250 KJ/mole

d. The reverse reaction would be endothermic.  Label the activation energy for the reverse reaction on your diagram.

e. What is the ΔH of this reaction?

8. A) Is this reaction endothermic or exothermic? B) Determine the activation energy (without “decrease) and heat of reaction. C) What would have caused the decrease in Ea shown?  
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Problem solving. Show work on a separate page. 

9. How much energy in joules is needed to raise the temperature of a 60.0 g sample of gold by 110 C? The specific heat of gold is 0.129 J/g oC

10. What is the specific heat of substance W if it takes 2100.0 J of heat to raise the temperature of 21.0 g of the substance 100.00 oC?

11. 1,234 J of heat are added to a 23.0 mL sample of water at 22o C. What will be the final temperature of the water?

12. A 10.0 g piece of molten iron is plunged into 300. g of 20oC water and the temperature of the water increases to 28oC.  What was the initial temperature of the iron?  (The specific heat of iron is 0.451 J/goC and the specific heat of water is 4.18 J/goC)

13. Calcium carbonate can be decomposed: CaCO3(s) ( CaO(s)  +  CO2(g). a) Calculate the ΔH of this reaction using standard heats of formation.  b) Would you need to HEAT the CaCO3 to decompose it, or does the reaction itself produce heat? c) How much heat energy in kilojoules would be released (or absorbed) by the decomposition of 10.00g of calcium carbonate? 
14. Calculate the ΔH of this reaction:  2Al(s) + Fe2O3(s) ( 2Fe(s)  +  Al2O3(s) 

      Given that     2Al(s) + 1½O2(g)  (  Al2O3        ΔH = -1669.8 kJ

                          2Fe(s)  +  1½O2(g)  (  Fe2O3       ΔH = -824.2 kJ 

15. In an experiment, 400. mL of 0.600 M HNO3(aq) is mixed with 400. mL of 0.300 M Ba(OH)2(aq) in a constant-pressure calorimeter having a heat capacity of 387 J/oC.  The initial temperature of both solutions is the same at 18.88oC, and the final temperature of the mixed solution is 22.49oC.  Calculate the heat of neutralization in kJ per mole of HNO3.

       2HNO3(aq) + Ba(OH)2(aq) (  H2O(l) + Ba(NO3)2(aq) 

16. Calculate the 


ADVANCE \u 6of the following reaction: Ca(OH)2 + CO2 —> CaCO3 + H2O given that:




CaO + H2O —> Ca(OH)2
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ADVANCE \u 6= -65.2 kJ/mol




CaO + CO2 —> CaCO3
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ADVANCE \u 6= -178.3 kJ/mol
24. Calculate the heat released from the combustion of 145 g of acetone (C3H6O) in the following reaction:

C3H6O(l) + 4O2(g) —> 3CO2(g) + 3H2O(l)
ADVANCE \d 6 
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ADVANCE \u 6= -1790 kJ/mol
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ADVANCE \u 6= -34.7 kJ/mol for the reaction: 1/2C6H12O6(s) —> C2H5OH(l) + CO2(g) calculate the [image: image5.wmf]D
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ADVANCE \u 6for the reaction: 2C6H12O6(s) —> 4C2H5OH(l) + 4CO2(g)
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ADVANCE \u 6 for this reaction using bond enthalpies on page 11 of your data booklet: C2H6 + 3.5O2 ( 2CO2 + 3 H2O
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