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SCH4U Unit 4 - Practice Questions B

 
SECTION 1: Short Answer  
  

1. For each of the following systems:     
i. Write the expression for the equilibrium constant. [A, 1 each] 

ii. Apply Le Châtelier's principle to determine the direction the reaction will tend to go  
towards when the indicated changes are done to the indicated systems. [A, 1 each] 

 

 Equilibrium Reaction i. Equilibrium Constant 
Expression 

ii. Direction of reaction in 
response to change 
(Circle left or right) 

a) Pb2+ (aq) + CrO4
2– (aq)  PbCrO4 (s)  

Increasing pressure will shift 
the equilibrium to the… 

Left    /    Right 

b) 2CO(g) + O2(g)  2CO2(g) + heat                        

Cooling down the reaction will 
shift the equilibrium to the… 

Left    /    Right 

c) 4NH3(s) + 5O2(g)  4NO(g) + 6H2O(l)  

Adding water to dilute the 
solution will shift the 
equilibrium to the… 

Left    /    Right 

d) N2O4(g)  2NO2(g)  

Increasing NO2 will shift the 
equilibrium to the… 

Left    /    Right 

e) P4O10(s) + H2O(l)   H3PO4(aq) + heat  
 

 

Removing phosphoric acid will 
shift the equilibrium to the… 

Left    /    Right 
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SECTION 2:  Calculations  
  

Equilibrium Constant (Questions 12-13) 

2. Sulfur dioxide is a colourless gas, which smells like burnt matches. When sulfur dioxide and chlorine 

react with each other, they form SO2Cl2 as SO2(g) + Cl2(g)  SO2Cl2(g) 

At equilibrium, the concentration values of compounds are:  

 

Compound SO2(g) Cl2(g) SO2Cl2(g) 

Equilibrium Concentration 1.78 mol/L 0.90 mol/L 1.20 mol/L 

 

Calculate the value of equilibrium constant Keq, for the above reaction? 

 [T/I, 3] 
 

 
 
 
 
 
 
 
 

 

3. Carbon monoxide reacts with water vapour to produce carbon dioxide and hydrogen.  At 900 

⁰C, the Keq is 4.2.  Calculate the concentration of hydrogen gas at equilibrium if 4 mol of each 

chemical was initially placed in a 1 litre closed container. The equation for this reaction is: 

CO(g)  + H2O (g) ˂˃ CO2(g)  +  H2(g) [T/I, 5] 
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pH and pOH (Questions 14-16)(g) 

4. A solution of ethanoic acid has a pH of 5.30.  What is its hydrogen ion concentration? [T/I, 1] 

 

 

 

 

 

 

 

 

5. What is the pH of a solution with pOH of 8.50? [T/I, 1] 

 

 

 

 

 
 

 

6. What is the pOH of a 0.045 M HCl solution? 

 [T/I, 4] 
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Titration (Question 17-18) 

7. 50.00 mL of 0.200 mol/L sodium hydroxide, NaOH(aq), is required to titrate 20.00 mL of a nitric 

acid solution, HNO3(aq), to the endpoint. What is the molarity of the nitric acid solution? [T/I, 3] 

 

 

 

 

 

 

 

 

 

 

 

8. 15.52 mL of 0.100 mol/L hydrochloric acid is required to titrate 25.00 mL of a barium hydroxide 

solution to a bromothymol blue endpoint. Calculate the molarity of the barium hydroxide 

solution. [T/I, 3] 
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SECTION 3:  Long Answer   
  

The following questions will be graded according to the following rubric:  
 

Criteria Level 4 Level 3 Level 2 Level 1 
APPLICATION 
Making connections 
between science, 
technology, society, 
and environment 

makes 
connections 
between science, 
technology, 
society, and the 
environment with 
a high degree of 
effectiveness 
(3 marks) 

makes 
connections 
between science, 
technology, 
society, and the 
environment 
with considerable 
effectiveness 
(2 marks) 

makes 
connections 
between science, 
technology, 
society, and the 
environment with 
some effectiveness 
(1 mark) 

makes 
connections 
between science, 
technology, 
society, and the 
environment 
with limited 
effectiveness 
(0 - 0.5 mark) 

COMMUNICATION 
Information and ideas 
are communicated 
with complete and 
correct answers 

Information and 
ideas are 
communicated 
clearly and 
precisely 
(2 mark) 

Information and 
ideas are 
communicated with 
considerable clarity 
and precision 
(0.1 marks) 

Information and 
ideas are 
communicated with 
some clarity and 
precision 
(0.5 marks) 

Information and 
ideas are 
communicated 
limited clarity and 
precision 
(0 marks) 

 

9. Mountain climbers must take several weeks to get used to the reduced oxygen at high altitudes. 
The reduced oxygen is a result of the following equilibrium, where Hb represents hemoglobin, the 
protein that is responsible for transporting oxygen to the cells in the body: 
                                                    Hb(aq) + O2(g) → HbO2(g) 
 

a) What happens to the equilibrium when a mountain climber is first introduced to the 
reduced oxygen? How does this affect the physical condition of the climber? 

b) Over time, a mountain climber’s body adjusts by producing more hemoglobin. How does 
this affect the equilibrium? [A, 3; C, 2] 
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10.      a) What would be more efficient for a titration; a weak acid with a weak base; a weak acid         
with a strong base, or a strong acid with a strong base? Give reasons for your answer.   
 

a) How could you determine through experimentation if you had a strong acid and strong 
base to work with in a titration? 

 [A, 3; C, 2] 
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Periodic Table 
 
Atomic masses are listed underneath each element 


