
Final Exam Review Homework #3
The following questions cover material you will see on the final exam.  If you 
have problems with these questions, you may have problems with the final. 
Grading for this homework will be the same as for the other review sheets.

1) What is the boiling point of a 5.0 m NaOH solution?  (Kb = 0.520 C/m)

_____________________

2) Why would the boiling point of a 5.0 m sucrose (C12H22O11) solution be 
lower than the solution in problem 1?  

3) Which of the compounds below is an electrolyte when placed in water 
(write “electrolyte” next to the electrolytes and “not an electrolyte” next to 
the others):

• sodium acetate  __________________________________________
• nitric acid __________________________________________
• carbon tetrachloride __________________________________________
• oxygen __________________________________________

4) What is the percent by mass of sodium nitrate in a solution in which 35 
grams of NaNO3 has been placed in 2.5 L of water?

_____________________

5) Explain why doing chemical reactions at high temperatures results in 
higher reaction rates.
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6) How does a catalyst increase reaction rates?

7) Determine the heat of reaction for the process 2 A + 3 B  4 D, given:
2 C  2 A + B ∆Hrxn = 100 kJ
2 D  C + B ∆Hrxn = 150 kJ

_____________________

8) If the reaction in problem 7 has a ∆Srxn = -150 J/K, will this reaction be 
spontaneous at 298 K?

_____________________

9) Given the reaction:  2 H2(g) + O2(g) ⇄ 2 H2O(g), for which ∆Hrxn is negative, in 
what direction will the equilibrium shift if the following things are done?

• More water vapor is added: _____________________

• More oxygen gas is added: _____________________

• The reaction temperature is increased: _____________________

• The reaction mixture is compressed to ½ its usual volume: ____________

10) Is the reaction in problem 9 exothermic or endothermic in the forward 
direction? _____________________

11) Would you expect ∆S for the reaction in problem 9 to be positive or 
negative?  Explain.
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Final Exam Review Homework #3 – Answers
The following questions cover material you will see on the final exam.  If you 
have problems with these questions, you may have problems with the final. 
Grading for this homework will be the same as for the other review sheets.

1) What is the boiling point of a 5.0 m NaOH solution?  (Kb = 0.520 C/m)
Use ∆Tb = Kbmeff

105.2  0   C  

2) Why would the boiling point of a 5.0 m sucrose (C12H22O11) solution be 
lower than the solution in problem 1?  
Because when NaOH dissolves in water it forms two particles and 
effectively doubles the molality of the solute, while sucrose, which is 
a covalent compound, only has its molecules separate – the meff is 
the same as the molality of the sucrose itself.

3) Which of the compounds below is an electrolyte when placed in water 
(write “electrolyte” next to the electrolytes and “not an electrolyte” next to 
the others):
Note:  The electrolytes are all ionic compounds or acids.

• sodium acetate  electrolyte
• nitric acid electrolyte
• carbon tetrachloride not an electrolyte
• oxygen not an electrolyte

4) What is the percent by mass of sodium nitrate in a solution in which 35 
grams of NaNO3 has been placed in 2.5 L of water?

1.38%

5) Explain why doing chemical reactions at high temperatures results in 
higher reaction rates.
When you increase the reaction temperatures you also increase the 
amount of energy available to overcome the activation energy of the 
reaction.
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6) How does a catalyst increase reaction rates?
It creates a reaction pathway with a lower activation energy than the 
previous one.

7) Given the equations below, determine the heat of reaction for the process
2 A + 3 B  4 D

2 C  2 A + B ∆Hrxn = 100 kJ
2 D  C + B ∆Hrxn = 150 kJ

Manipulating the equations, we find that:
2 A + B  2 C ∆H = -100 kJ
2 C + 2 B      4 D          ∆H = -300 kJ  

total: 2 A + 3 B  4 D ∆H = -400 kJ

8) If the reaction in problem 7 has a ∆Srxn = -150 J/K, will this reaction be 
spontaneous at 298 K?
∆G = ∆H – T∆S = -400,000 J – (298 K)(-150 J/K) = -355,300 J
Because ∆G is negative, the reaction is spontaneous at 298 K.

yes

9) Given the reaction:  2 H2(g) + O2(g) ⇄ 2 H2O(g), for which ∆Hrxn is negative, in 
what direction will the equilibrium shift if the following things are done?

• More water vapor is added: reactants

• More oxygen gas is added: products

• The reaction temperature is increased: reactants

• The reaction mixture is compressed to ½ its usual volume: products

10) Is the reaction in problem 9 exothermic or endothermic in the forward 
direction? exothermic – if ∆H is negative, it’s an exothermic reaction.

11) Would you expect ∆S for the reaction in problem 9 to be positive or 
negative?  Explain.
You would expect it to be positive because the number of moles of 
gas is greater in the products than in the reactants – fewer moles of 
gas = less randomness.
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