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50 Practice Problems with Answers and Detailed Solutions

FULL worksheet contains 50 representative problems on:

v Writing Qc expressions, v/ Writing Qp expressions, v Excluding pure solids and pure liquids, v/ Calculating Q from
concentrations, v Calculating Q from partial pressures, v Comparing Q with K, v Predicting forward shifts, v Predicting
reverse shifts, v Predicting no shift, v Disturbances and volume changes, v Reverse reactions, v Scaled reactions, v/
Combined reactions

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.

PART A - FUNDAMENTAL PROBLEMS PART B - INTERMEDIATE PROBLEMS
Problems 1-15. Simple calculations and Problems 16-30. Typical unit test questions
basic applications involving multiple steps

PART C - ADVANCED PROBLEMS PART D - CHALLENGE PROBLEMS
Problems 31-40. More challenging Problems 41-50. Difficult exam-style questions

calculations requiring deeper understanding  combining multiple concepts
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Section 2 - Practice Problems

Part A - Fundamental Problems

Problem 8

For the reaction below, calculate Q. when [NO2] = 0.120 mol/L
and [N204] = 0.0400 mol/L
N204g) = 2 NOz()

Part B - Intermediate Problems

Problem 16
For a reaction mixture, Qc = 10.0 and K. = 50.0. Predict whether the reaction shifts

forward, shifts reverse, or is at equilibrium

Part C - Advanced Problems

Problem 32
For the reaction below, Q. = 0.125. Determine Q. for the reaction written with all

coefficients divided by 2
N2(g) + 3 Hzg) = 2 NH3(g)
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Part D - Challenge Problems

Problem 45
A mixture for the reaction below is initially at equilibrium with K¢ = 1.00 and all
concentrations equal to 0.200 mol/L. Extra CO is injected so that [CO] becomes 0.500

mol/L before any shift occurs. Calculate Q. and predict the direction of shift

COyg) + H20(g) = COx2(g) + Hz(g)
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Section 3 - Solutions

Problem 8 Solution

Qc = [NO2J? / [N204]

Qc = (0.120)?/ 0.0400 = 0.0144 / 0.0400 = 0.360
Final answer: Q¢ = 0.360

Problem 16 Solution

Compare Q¢ with K. If Qc < K¢, there is too little product compared with equilibrium

Final answer: Q. < K¢, so the reaction shifts forward

Problem 32 Solution
Dividing all coefficients by 2 means the new quotient is the square root of the original

guotient
Qnew = (Qoriginal)ll2
Onew = (0.125)12 = 0.354

Final answer: Qnew = 0.354

Problem 45 Solution

After CO is injected, use the new [CO] immediately

Qc = ([CO2][H2]) / (ICO][H20])

Q. = (0.200)(0.200) / ((0.500)(0.200)) = 0.0400 / 0.100 = 0.400

Comparison: 0.400 < 1.00, so the reaction shifts forward to use some added CO
Final answer: Q¢ = 0.400, shift forward
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Section 4 - Answer Key

Problem Answer Problem Answer
8 Qc =0.360 32 Qnew = 0.354
16 Qc < K¢, so the reaction shifts forward 45 Qc = 0.400, shift forward
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