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Problems 1, 2, and 3 will refer to this unbalanced equation: 
 

 HCl (aq) + Mg(OH)2 (aq)  H2O (l) + MgCl2 (aq) 
 

1. Which of the below statements are true? 
a. This is a combustion reaction 
b. The oxidation state of H changes in this reaction 
c. The oxidation state of Mg does not change in this reaction  
d. Cl is reduced 
e. Mg acts as a reducing agent 

 
2. What volume of water would be produced in the reaction of 10.25 g of Mg(OH)2 with 

excess hydrochloric acid? The Cl2 gas is collected at 25°C and 1 atm. 
a. 450 mL 
b. 320 L 
c. 203 mL 
d. 15.8 L 
e. 8.65 L 

 
3. Which of the species present in this reaction contains both ionic and covalent bonds? 

a. MgCl2 - Yes 
b. H20 - No 
c. HCl - No 
d. Mg(OH)2 - Yes 
e. More than one of the above 

 
------------------------------------------------------------------------------------------------------------------------------- 

4. The complete balanced equation of the reaction of potassium chloride and lead II nitrate is? 
a. KCl2 (aq) + Pb2NO2 (aq)  KNO2 (aq) + 2PbCl (s) 
b. 2KCl (aq) + Pb(NO3)2 (aq)  2KNO3 (aq) + PbCl2 (s) 
c. 2PCl (aq) + Pb(NO3)2 (aq)  2PNO3 (aq) + PbCl2 (s) 
d. 2KCl (aq) + PbN2 (aq)  2KN (aq) + PbCL2 (s) 
e. 3KCl2 (aq) + PbNO2 (aq)  3KNO2 (aq) + PbCl (s) 

  



 
5. The net ionic equation for the reaction of potassium chloride and lead II nitrate is? 

a. 2K+ (aq) + NO3- (aq)  2KNO3 (s) 
b. 2K+ (aq) + 2N- (aq)  2KN (s) 
c. 2Cl+ (aq) + Pb2- (aq)  PbCl2 (s) 
d. 2Cl- (aq) + Pb2+ (aq)  PbCl (s) 
e. 2Cl- (aq) + Pb2+ (aq)  PbCl2 (s) 

 
6. Which of the following statements are true regarding Ammonium nitrate?  

a. It is an ionic compound  
b. It is a strong electrolyte 
c. It is soluble in water  
d. It is not a homogeneous mixture  
e. All of the above 

 
Problems 7, 8 and 9 refer to this balanced equation: 
 

2 A (s)  4 B (g) + 1 C (g) 
 

7. If the total pressure of mixed products B and C is 1.25 atm, what is the partial pressure 
of Compound C? 

a. 1.01 
b. 0.25 
c. 0.74 
d. 0.29 
e. 0.87 

 
8. If the product, a mix of compounds B and C, is in a 10.0 L container at 27°C with a total 

pressure of 2.45 atm. How many moles of gas are present?  
a. 0.22 moles 
b. 0.30 moles 
c. 0.99 moles 
d. 0.77 moles 
e. 0.16 moles 

 
9. The product from the previous question was heated to 43°C at the constant volume of 

10.0 L. What is the final pressure of the gas mixture? 
a. 0.354 atm 
b. 0.987 atm 
c. 1.04 atm 
d. 2.58 atm 
e. 0.56 atm 

  



Problems 10, 11 and 12 refer to following information: 
 
A 45.0 mL sample of hydrochloric acid solution of an unknown concentration was titrated with 
0.205 M sodium hydroxide. A volume of 55.0 mL of base was needed to neutralize the acid 
sample. 
 

10. What is the balanced equation for this reaction? 
a. HCl (aq) + NaOH (aq)  NaCl (aq) + H2O (l) 
b. H2Cl (aq) + Na(OH)2 (aq)  NaCl (aq) + 2H2O (l) 
c. H3ClO (aq) + NaOH (aq)  NaCl (aq) + 2H2O (l) 
d. HCl2 (aq) + Na2OH (aq)  2NaCl (aq) + H2O (l) 
e. HCl3 (aq) + 3NaOH (aq)  3NaCl (aq) + 3H2O (l) 

 
11. What is the unknown molarity of the acid? 

a. 0.56 M 
b. 1.23 M 
c. 0.33 M 
d. 0.25 M 
e. 0.81 M 

 
12. The enthalpy change when the strong is neutralized by a strong base is -56.1 kJ per mole 

of H+ ions. If the initial temperature was 27.13°C, when the acid and base described 
above are combined, what will the maximum temperature reached by the resulting 
solution (assuming no heat loss to the container)? The specific heat of the final solution 
is assumed to be 4.18 J/g°C and the density of the final solution is that of water. 

a. 29.4 °C 
b. 31.8 °C 
c. 25.6 °C 
d. 23.4 °C 
e. 21.3 °C 

 
 
 

  



Problems 13, 14, 15, 16 and 17 refer to following information: 
 
A sample of Neon-20 gas has a volume of 63.1 L at 6.00 atm pressure and 27°C. Assume it has 
the properties of an ideal gas. 
 

13. How many moles of gas are in this sample? 
a. 8.13 mol 
b. 11.3 mol 
c. 15.4 mol 
d. 17.1 mol 
e. 21.3 mol 

 
14. If the density of this sample is 13.0 g/L, what is the molar mass of Neon-20? 

a. 33.1 g/mol 
b. 41.5 g/mol 
c. 43.8 g/mol 
d. 50.9 g/mol 
e. 53.3 g/mol 

 
15. If the sample temperature is increased to 87°C at constant volume, what would the 

resulting pressure be? 
a. 5.0 atm 
b. 6.1 atm 
c. 6.6 atm 
d. 7.2 atm 
e. 8.9 atm 

 
16. If 3 moles of O2 gas are added to the container, keeping the volume and temperature 

fixed, what is the partial pressure of oxygen and partial pressure of Neon-20, 
respectively? 

a. 0.97 atm, 6.00 atm 
b. 6.00 atm, 0.97 atm 
c. 0.83 atm, 5.00 atm 
d. 5.00 atm, 0.83 atm 
e. 4.50 atm, 4.50 atm 

 
17. If 3 moles of O2 gas are added to the container, keeping the volume and temperature 

fixed, what is the total pressure of the mixture? 
a. 6.97 atm  
b. 5.83 atm 
c. 7.21 atm 
d. 8.13 atm 
e. 9.09 atm 

 



Problems 18, 19, and 20 will refer to this balanced equation: 
 

2Al (s) + 3CuCO3 (aq)  Al2(CO3)3 (aq) + 3Cu (s) 
 

18. What volume of 0.25 M CuCO3 would be needed to react completely with 0.522 g of 
Aluminum?  

a. 57 mL 
b. 78 mL 
c. 101 mL 
d. 116 mL 
e. 122 L 

 
19. Which of the below statements are true regarding the solid aluminum reactant and solid 

copper product in a reaction with 100% yield of Cu? 
I. The mass of Cu (s) would be less than the mass of Al (s)  
II. The mass of Cu (s) would be greater than the mass of Al (s) 
III. The mass of Cu (s) and Al (s) would be the same 
IV. The number of moles of Cu (s) and Al (s) would be the same 

a. III only 
b. I and IV 
c. III and IV 
d. IV only 
e. I only  

 
20. Which of the below statements are true? 

a. One of the reactants is copper (I) carbonate 
b. The Aluminum is oxidized 
c. The Aluminum is the oxidizing agent 
d. There are bicarbonate ions on both the reactant and product side 
e. This is a precipitation reaction  

 
 


