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50 Practice Problems with Answers and Detailed Solutions 
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✓ Concentration stress shifts, ✓ Pressure and volume stress shifts, ✓ Temperature changes and Kc 

effects, ✓ Catalyst and inert gas effects, ✓ Qc vs Kc shift predictions, ✓ Common ion and solubility 

equilibrium shifts, ✓ Colour change equilibrium predictions, ✓ Weak acid and weak base equilibrium 

shifts, ✓ Industrial equilibrium conditions, ✓ Combined and competing equilibrium stresses.  

All problems are designed to reflect style and difficulty commonly seen on quizzes, tests, and final 

exams. Detailed solutions are included to help students understand the reasoning behind every step. 
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PART B - INTERMEDIATE PROBLEMS 

Problems 16-30. Typical unit test questions 
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PART C - ADVANCED PROBLEMS 

Problems 31-40. More challenging 
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PART D - CHALLENGE PROBLEMS 

Problems 41-50. Difficult exam-style questions 

combining multiple concepts 
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Section 1.  Essential Information 
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Section 2.  Practice Problems 

Part A - Fundamental Problems 

Problem 8 

For the endothermic equilibrium below, predict the shift when temperature is 

decreased 

CaCO3(s) + heat ⇌ CaO(s) + CO2(g) 

 

Part B - Intermediate Problems 

Problem 16 

For the equilibrium below, Kc = 50 at a certain temperature.  Immediately after a 

disturbance, Qc = 20.  Predict the direction of shift 

H2(g) + I2(g) ⇌ 2 HI(g) 

Part C - Advanced Problems 

Problem 32 

For the endothermic equilibrium below, the system is heated and then extra N2O4 is 

added.  Predict the direction favoured by each change 

N2O4(g) + heat ⇌ 2 NO2(g) 

 

Part D - Challenge Problems 

Problem 45 

For the equilibrium below, Cl2 is added at constant temperature.  Use Qc reasoning to 

predict the shift and the effect on [PCl5] 

PCl5(g) ⇌ PCl3(g) + Cl2(g) 
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Section 3 - Solutions 

Problem 8 Solution 

Given: Heat is a reactant, so the forward reaction is endothermic 

Find: Effect of decreasing temperature 

Method: Cooling removes heat.  The system shifts in the direction that produces 

heat, which is the reverse direction 

Final answer: The equilibrium shifts left, so less CO2 forms 

 

Problem 16 Solution 

Given: Kc = 50 and Qc = 20 

Find: Direction of shift 

Method: Compare Qc with Kc.  If Qc < Kc, the system has too little product and shifts 

forward 

Final answer: The equilibrium shifts right 
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Problem 32 Solution 

Given: Heat and N2O4 are both reactants 

Find: Direction favoured by each change 

Method: Adding heat favours the endothermic forward reaction.  Adding N2O4 also 

makes the system consume reactant by shifting forward 

Final answer: Both changes favour a shift to the right 

 

Problem 45 Solution 

Given: Cl2 is a product and is added 

Find: Shift and effect on [PCl5] 

Formula: Qc = [PCl3][Cl2]/[PCl5] 

Method: Adding Cl2 increases the numerator of Qc, so Qc becomes greater than Kc.  

The system shifts left to reduce Qc 

Final answer: The equilibrium shifts left, so [PCl5] increases 
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Section 4 - Answer Key 

Problem Answer Problem Answer 

8 Shifts left.  Less CO2 forms 32 Heating favours right.  Adding N2O4 also 

favours right 

16 Shifts right because Qc < Kc 45 Qc becomes greater than Kc.  The system 

shifts left and [PCl5] increases 
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