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Stoichiometry Murder Mystery: Answer Key and
Case Breakdown

Are you ready to crack the case? Your students have tackled the thrilling Stoichiometry
Murder Mystery, and now it's time to reveal the culprit and walk through the intricate
chemistry that led to their capture. This post provides the complete answer key to a
common Stoichiometry Murder Mystery scenario, along with a detailed breakdown of the
solutions, helpful hints for future investigations, and common student pitfalls to avoid. Get
ready to delve into the fascinating world of stoichiometry and unveil the secrets behind this
engaging learning activity!

Understanding the Stoichiometry Murder Mystery Setup

Before we dive into the answer key, let's briefly recap the typical structure of a
stoichiometry murder mystery. These engaging activities usually present a scenario where
a death has occurred, and solving the case requires students to use their knowledge of
stoichiometry – the study of the quantitative relationships between reactants and products
in chemical reactions – to determine the identity of the murderer. The evidence typically
includes chemical equations, reactant amounts, and limiting reactant considerations. The
objective is to analyze this evidence and deduce which suspect's actions led to the fatal
outcome.

The Case: The Case of the Cryptic Chemist

(Note: This is a sample case. Adapt the specifics to match your particular mystery.)

Scenario: Renowned chemist Dr. Elementum was found dead in his lab, surrounded by
various chemicals. Three suspects are present: Professor Oxide, Dr. Reactant, and Ms.
Catalyst. Each suspect has a unique alibi involving a different chemical reaction. Analyzing
the amounts of reactants and products found at the scene will help us determine who is
responsible.

Evidence:

Reaction 1 (Professor Oxide): 2NaOH + H₂SO₄ → Na₂SO₄ + 2H₂O. 100g of NaOH and 100g of
H₂SO₄ were found near Professor Oxide.
Reaction 2 (Dr. Reactant): 2HCl + Mg → MgCl₂ + H₂. 50g of HCl and 20g of Mg were found
near Dr. Reactant.
Reaction 3 (Ms. Catalyst): CaCO₃ + 2HCl → CaCl₂ + CO₂ + H₂O. 100g of CaCO₃ and 50g of
HCl were found near Ms. Catalyst.



The Crucial Clue: The lethal dose of a specific chemical byproduct is identified (let's say it's
hydrogen gas, H₂). The amount of H₂ produced by each suspect's reaction needs to be
calculated to determine who produced a lethal amount.

Solving the Mystery: A Step-by-Step Guide

Here's how to solve the mystery using stoichiometry:

Step 1: Calculate the Moles of Reactants.

First, we need to convert the grams of each reactant into moles using their molar masses.
Let's use the following molar masses for simplicity:

NaOH: 40 g/mol
H₂SO₄: 98 g/mol
HCl: 36.5 g/mol
Mg: 24.3 g/mol
CaCO₃: 100 g/mol

Professor Oxide:

Moles of NaOH: 100g / 40 g/mol = 2.5 moles
Moles of H₂SO₄: 100g / 98 g/mol = 1.02 moles

Dr. Reactant:

Moles of HCl: 50g / 36.5 g/mol = 1.37 moles
Moles of Mg: 20g / 24.3 g/mol = 0.82 moles

Ms. Catalyst:

Moles of CaCO₃: 100g / 100 g/mol = 1 mole
Moles of HCl: 50g / 36.5 g/mol = 1.37 moles

Step 2: Identify the Limiting Reactant.

For each reaction, we need to determine which reactant is limiting – the one that will be
completely consumed first, thus limiting the amount of product formed. This usually
involves comparing the mole ratios of reactants to the stoichiometric coefficients in the
balanced equation.

Professor Oxide: The mole ratio of NaOH to H₂SO₄ is 2:1. Since there's less H₂SO₄ (1.02
moles), it's the limiting reactant.

Dr. Reactant: The mole ratio of HCl to Mg is 2:1. There is significantly less Mg (0.82 moles),
making it the limiting reactant.



Ms. Catalyst: The mole ratio of CaCO₃ to HCl is 1:2. There's less HCl (1.37 moles), so it is the
limiting reactant.

Step 3: Calculate Moles of Product (H₂).

Using the limiting reactant and the stoichiometry of each reaction, we can calculate the
moles of H₂ produced.

Professor Oxide: No H₂ is produced in this reaction.

Dr. Reactant: From the balanced equation, 1 mole of Mg produces 1 mole of H₂. Therefore,
0.82 moles of Mg will produce 0.82 moles of H₂.

Ms. Catalyst: No H₂ is produced in this reaction.

Step 4: Determine the Culprit.

Now, convert the moles of H₂ produced by Dr. Reactant into grams and compare this to the
lethal dose of H₂. (You'll need to specify the lethal dose in your mystery.) Let’s assume a
lethal dose of 20 grams of H₂.

Moles of H₂ produced by Dr. Reactant: 0.82 moles
Grams of H₂ produced by Dr. Reactant: 0.82 moles 2 g/mol = 1.64 grams

Since 1.64 grams is far below the lethal dose, Dr. Reactant is exonerated. This leaves us
with only one option: The lack of Hydrogen gas production implies another deadly
gas/substance was used to execute Dr. Elementum.

Therefore, we need to re-examine the clues to figure out the correct suspect and culprit.

(Note: The above solution demonstrates a common approach. The specifics of your
Stoichiometry Murder Mystery will determine the actual solution. You'll need to adjust the
reactants, products, and lethal dose to create a solvable and engaging mystery.)

Common Mistakes and Troubleshooting Tips

Incorrectly Balancing Equations: Ensure all chemical equations are correctly balanced
before beginning any calculations.
Using Incorrect Molar Masses: Double-check the molar masses used in the calculations.
Failing to Identify the Limiting Reactant: Carefully analyze the mole ratios to identify the
correct limiting reactant.
Incorrect Stoichiometric Calculations: Pay close attention to the stoichiometric coefficients
in the balanced equations.
Not Considering the Lethal Dose: The lethal dose is a crucial piece of information; without it,
you can't determine the culprit.



Conclusion

Solving a stoichiometry murder mystery requires a systematic approach, combining a
strong understanding of stoichiometric principles with careful attention to detail. By
meticulously following the steps outlined above, students can master their stoichiometry
skills and experience the thrill of scientific detective work. Remember to adapt this answer
key and case study to your specific puzzle. The key is to make it engaging and challenging
yet solvable. This engaging approach can transform a potentially dry topic into a
memorable and effective learning experience.

FAQs

Can I adapt this case study for different chemical reactions? Absolutely! The beauty of1.
this approach is its adaptability. You can customize the reactions, suspects, and lethal
substance to match your curriculum and student level.

How can I make the mystery more challenging? Increase the number of suspects, use1.
more complex reactions, or introduce additional red herrings and misleading clues.

What if students struggle with a specific step? Provide additional resources, such as1.
worked examples, tutorials, or one-on-one assistance, to help students overcome their
difficulties.

Are there other types of Stoichiometry Murder Mysteries available? Yes, many1.
resources provide variations on this theme, incorporating different chemical concepts
and complexity levels.

How can I assess student learning from this activity? Evaluate their understanding by1.
reviewing their calculations, assessing their ability to identify the limiting reactant,
and evaluating their final conclusion and justification. Consider a rubric that includes
points for process and accuracy.
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