CHEMISTRY – Chapter 12, “Heat in Chemical Reactions” Reading Guide



On separate paper, answer the following questions using complete sentences in your own words.

1.   What are some ideas and images that come to mind when you hear the phrase, “heat in   

chemical reactions ?”

2.  Make a list of the chemical and physical changes that have taken place around you since you got  
up this morning, and then try to identify them as either releasing heat or absorbing heat.

Section 12-1

3.   What is body temperature in degrees Celsius?

4.   Why do most chemical reactions involve the release or absorption of energy ?  How do we  
know this is happening?

5.   What is heat?  What is the SI unit for heat?

6.   What is thermochemistry?

7.   What is an exothermic reaction?  Give two examples of exothermic reactions.

8.   On what side of a chemical equation does the energy term appear for an exothermic reaction?

9.   What is an endothermic reaction?  Give two examples of endothermic reactions.

10.   On what side of a chemical equation does the energy term appear for an endothermic 
reaction?

11.   Write the complete chemical equation for the combustion of propane (C3H8(g)), including an 
energy term.

12.   In terms of the breaking and formation of bonds, why is the combustion of propane 
exothermic?  Compare the stability of the chemical bonds before and after the reaction.

13.    Write the complete chemical equation for the production of water gas.

14.    In terms of the breaking and formation of bonds, why is the reaction of #13 endothermic ?  
Compare the stability of the chemical bonds before and after the reaction.

Section 12-2

15.   What is enthalpy ?  What is the symbol for enthalpy ?  

16.   Why do scientists use enthalpy instead of energy ?

17.   What is true about the enthalpy change for a reaction when the pressure of the system 

remains  constant ?

18.   How is the change in enthalpy (∆H) defined ?

19.   How does the enthalpy of the reactants compare to the enthalpy of the products for 


an endothermic reaction ?

20.   What is the sign of ∆H for an endothermic reaction ?

21.   How does the enthalpy of the reactants compare to the enthalpy of the products for an 

exothermic reaction ?

22.   What is the sign of ∆H for an exothermic reaction ?

23.   What do the diagrams in Figure 12-5 show?  Why does the top diagram depict an 
endothermicreaction while the bottom diagram depicts an exothermic reaction ?

24.   What is standard enthalpy change, ∆Ho? 
25.   What is the standard state of a substance ?

26.   What are the values of standard pressure and standard temperature that scientists have 
chosen for enthalpy changes ?

27.   Why do scientists use ∆Ho  ?

28.   Rewrite Equations 1 and 2 to show ∆Ho.

29.   Why are chemistry problems involving enthalpy changes similar to stoichiometry problems ?

30.   Complete Practice Problems 1 & 2 on page 387.
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Section 12-3

31.   Define Hess’s law.

32.   What fundamental principle does Hess’s law represent ?

33.   How does the diagram in the bottom right corner of page 388 show Hess’s law ?

34.   Write the balanced equation for the synthesis of NO(g) from N2(g) and O2(g).  


What is the ∆H for this reaction ?

35.   Write the balanced equation for the synthesis of NO2(g) from NO(g) and O2(g).  


What is the ∆H for this reaction ?

36.   Add these two reactions (#34 and #35) together.  (The reactants from both reactions go on the 
reaction side; the products from both reactions go on the product side.)  Cancel any compounds
found in equal numbers on each side of the equation.  Write the resulting net reaction.

37.   Since you added the two reactions together, now add the two ∆H together to get the net ∆H for the
net reaction.

38.   In your own words, state rule 1 for applying Hess’s law.

39.   In your own words, state rule 2 for applying Hess’s law.

40.   Is the freezing of water exothermic or endothermic  ? Explain.

41.   Is the boiling of water exothermic or endothermic  ? Explain.

42.   What is heat of fusion  ?

43.   What is heat of vaporization  ?

Section 12-4

44.   What is calorimetry ?

45.   How is calorimetry done ?

46.   What is heat capacity ?

47.   What is specific heat ?

48.   What is the difference between heat capacity and specific heat ?

49.   How does the specific heat of water compare to metals like Al and Fe ?

50.   How do the diagrams in Figure 12-9 show exothermic and endothermic processes ?

51.   How many joules are in 1 calorie ?

52.   What is the symbol for heat ?

53.   What is the mathematical relationship between the heat of the reaction and the heat of the  

surroundings ?

54.   What is the mathematical relationship used to solve for the heat released by or absorbed from the 
surroundings ?  What do you need to measure to calculate this heat ?

55.   How do you calculate the heat released by or absorbed from the reaction, when you know the heat
released by or absorbed from the surroundings ?

56.   How do you calculate the enthalpy change of the reaction from the heat released by or absorbed 
from the reaction ?

57.   In the simple calorimeter shown in Figure 12-12, what error is introduced by including only the 
water in the calorimeter as the surroundings ?

58.   What are fuels ?  Why is food a fuel ?

59.   Why are fats able to provide twice the energy per gram than carbohydrates ?

Section 12-5

60.   Why did the kinetic theory replace the caloric theory ?

61.   How does the kinetic theory explain heat ?

62.   Give five examples of heat being produced by the conversion of one form of energy to another.

