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REDOX FUNDAMENTALS 

Course: SCH4U Grade 12 Chemistry  
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50 Practice Problems with Answers and Detailed Solutions 

FULL worksheet contains 50 representative problems on:  

✓ oxidation numbers, ✓ reducing and oxidizing agents, ✓ balancing redox reactions, ✓ redox stoichiometry 

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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Problems 1-15. Simple calculations and 

basic applications 

PART B - INTERMEDIATE PROBLEMS 

Problems 16-30. Typical unit test questions 

involving multiple steps 

PART C - ADVANCED PROBLEMS 

Problems 31-40. More challenging 

calculations requiring deeper understanding 

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 - Oxidation Numbers and Redox Vocabulary 

Problem 8 

Determine the oxidation number of carbon in CO2, CH4, and HCO3
- 

 

Part B - Balancing Redox Equations 

Problem 16 

Balance the redox reaction in acidic solution 

Fe2+ + MnO4
- → Fe3+ + Mn2+ 

 

Part C - Redox Stoichiometry and Titrations 

Problem 32 

A 50.00 mL iodide solution is titrated in acidic solution with 20.00 mL of 0.0150 mol/L K2Cr2O7.  

Calculate [I-] 

Cr2O7
2- + 14H+ + 6I- → 2Cr3+ + 3I2 + 7H2O 

 

Part D - Mixed Challenge Problems 

Problem 45 

A 5.00 mL H2O2 sample is diluted to 250.0 mL.  A 25.00 mL aliquot of the diluted solution requires 

18.60 mL of 0.0200 mol/L KMnO4 in acidic solution.  Calculate the original H2O2 concentration in 

percent mass per volume, g/100 mL 

5H2O2 + 2MnO4
- + 6H+ → 5O2 + 2Mn2+ + 8H2O 
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Section 3 - Solutions 

Problem 8 Solution 

Given: CO2 and CH4 are neutral.  HCO3
- has charge -1.  O is -2 and H is +1 

Find: Oxidation number of carbon in each species 

Set the sum of oxidation numbers equal to the total charge 

Carbon spans a wide range of oxidation states. Oxygen pulls the assigned value upward in 

carbon dioxide and bicarbonate, while hydrogen causes carbon to take a negative value in 

methane. 

CO2: x + 2(-2) = 0.  CH4: x + 4(+1) = 0.  HCO3
-: +1 + x + 3(-2) = -1 

CO2: x = +4.  CH4: x = -4.  HCO3
-: x = +4 

Final answer: C is +4 in CO2, -4 in CH4, and +4 in HCO3
- 

Not applicable because oxidation numbers are exact values 

 

Problem 16 Solution 

Given: The reaction occurs in acidic solution 

Find: Balanced redox equation 

Balance the Mn half-reaction with H2O and H+, then balance electrons with the Fe half-

reaction 

Permanganate reduction requires five electrons, whereas each iron(II) ion supplies only one. 

Multiplying the iron half-reaction by five gives equal electron totals before the half-reactions 

are added. 

MnO4
- + 8H+ + 5e- → Mn2+ + 4H2O.  Fe2+ → Fe3+ + e- 

Multiply the iron half-reaction by 5 so that 5 electrons cancel 

MnO4
- + 5Fe2+ + 8H+ → Mn2+ + 5Fe3+ + 4H2O 

Final answer: MnO4
- + 5Fe2+ + 8H+ → Mn2+ + 5Fe3+ + 4H2O 

Not applicable because balancing coefficients are exact 
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Problem 32 Solution 

Given: V(Cr2O7
2-) = 20.00 mL = 0.02000 L, C(Cr2O7

2-) = 0.0150 mol/L, V(I-) = 50.00 mL = 

0.05000 L 

Find: [I-] 

Convert dichromate volume to moles, then apply the 1:6 dichromate-to-iodide ratio 

The measured dichromate amount determines the iodide amount in the original sample. 

Because one mole of dichromate oxidizes six moles of iodide, the titrant moles must be 

multiplied by six before dividing by the sample volume. 

n = C·V.  n(I-) = 6n(Cr2O7
2-).  C = n/V 

n(Cr2O7
2-) = (0.0150 mol/L)(0.02000 L) = 3.00 × 10-4 mol.  n(I-) = 6(3.00 × 10-4) = 1.80 × 10-3 

mol.  [I-] = (1.80 × 10-3 mol)/(0.05000 L) = 0.0360 mol/L 

Final answer: [I-] = 0.0360 mol/L 

The concentration 0.0150 mol/L has 3 significant figures, so the answer is reported to 3 

significant figures 

 

Problem 45 Solution 

Given: Original sample volume = 5.00 mL, diluted volume = 250.0 mL, aliquot = 25.00 mL, 

V(KMnO4) = 18.60 mL = 0.01860 L, C(KMnO4) = 0.0200 mol/L, M(H2O2) = 34.02 g/mol 

Find: Original H2O2 concentration in g/100 mL 

Find moles H2O2 in the aliquot, scale to the full diluted flask, convert to mass, then express 

per 100 mL of original sample 

The titration analyzes one tenth of the diluted flask, so the hydrogen peroxide amount found 

in the aliquot must first be scaled to the full 250.0 mL solution. That total originated from the 

original 5.00 mL sample and is then expressed per 100 mL. 

n(MnO4
-) = C·V.  n(H2O2) = (5/2)n(MnO4

-).  m = n·M.  g/100 mL = mass in 5.00 mL · (100 

mL/5.00 mL) 

n(MnO4
-) = (0.0200 mol/L)(0.01860 L) = 3.72 × 10-4 mol.  n(H2O2) in aliquot = (5/2)(3.72 × 

10-4) = 9.30 × 10-4 mol.  The full 250.0 mL diluted solution is 10 times the aliquot, so total n = 

9.30 × 10-3 mol.  mass = (9.30 × 10-3 mol)(34.02 g/mol) = 0.316 g in the original 5.00 mL 

sample.  g/100 mL = 0.316 g × 20.0 = 6.32 g/100 mL 

Final answer: Original H2O2 concentration = 6.32% m/v 

The titrant concentration and original volume have 3 significant figures, so the answer is 

reported to 3 significant figures 
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Section 4 - Answer Key 

Problem Answer 

8 C: +4, -4, +4 

16 MnO4
- + 5Fe2+ + 8H+ → Mn2+ + 5Fe3+ + 4H2O 

32 0.0360 mol/L 

45 6.32% m/v 
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