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Stoichiometry
Murder Mystery

Answer Key

Introduction: Where
Chemistry Meets Crime

Imagine  a  darkened  laboratory,  a  spilled
beaker, a faint acrid smell, and a body on the
floor.  The  chalk  outline  is  not  just  a  mark  of
tragedy—it is the starting point for one of the
most engaging classroom activities in modern
chemistry  education:  the  Stoichiometry
Murder  Mystery.  This  innovative  exercise
transforms  abstract  sto ichiometr ic
calculations into a thrilling whodunit. Students
become  detectives,  armed  with  periodic
tables and mole ratios instead of magnifying
glasses  and  fingerprint  powder.  But  what
happens when the mystery seems too deep?
When students are stuck, or when educators
need  a  reliable  Stoichiometry  Murder
Mystery  Answer  Key  to  gu ide  the



investigation? In this article, we will  explore
the science behind these puzzles, break down
typical clues, and provide a clear, educational
answer  key  framework  that  aligns  with
stoichiometry principles.  Whether you are a
teacher seeking a ready-made solution or a
student  determined  to  crack  the  case,  this
guide will illuminate the path from chemical
clues to a convincing conclusion.

What Is a Stoichiometry
Murder Mystery?

A  Stoichiometry  Murder  Mystery  is  a
problem-based  learning  scenario  where
p a r t i c i p a n t s  u s e  s t o i c h i o m e t r i c
relationships—such  as  mole-to-mole  ratios,
mass-to-mole  conversions,  and  limiting
reactant  identification—to  determine  who
poisoned a victim, what substance was used,
or  how  much  poison  was  administered.
Typically, the story presents a murder (often
by  poisoning  or  toxic  gas  release)  and
provides chemical evidence: a white powder
residue, an unusual gas detected in the room,
or an altered lab notebook. Students must use
ba lanced  chemica l  equat ions  and
stoichiometric  calculations  to  correlate  the
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physical evidence with a plausible scenario.

Common Elements of the Mystery

Victim and suspects: Each suspect
may have a connection to a specific
chemical (e.g., a chemist with access to
sodium azide, a gardener with
potassium cyanide).
Chemical evidence: Mass of residue
found, volume of gas generated,
concentration of a solution, or a
combustion reaction product.
Balanced equation: A reaction that
matches the suspected poison or
reaction.
Quantitative clues: Numbers that
students must convert using molar
masses, molar volumes, and mole
ratios.
Red herrings: Extra data designed to
test careful evaluation.

An answer key for such a mystery typically
provides  step-by-step  stoichiometry
calculations,  the  identity  of  the  correct
suspect or poison, and a justification based on
the numerical results.



Why Use a Stoichiometry
Murder Mystery in the
Classroom?

Traditional  stoichiometry  drills  can  feel
monotonous.  A  murder  mystery  injects
purpose and narrative, making students care
about the numbers. When learners know that
their calculations will decide if “Mr. Green” is
guilty or innocent, they engage more deeply.
The  activity  also  develops  critical  thinking
skills:  they  must  choose  which  data  is
relevant, decide which conversion factors to
apply ,  and  cross-check  the i r  work .
Furthermore, the group discussion that follows
the reveal (using the answer key) reinforces
collaborative  learning.  For  teachers,  a  well-
constructed  Stoichiometry  Murder
Mystery Answer Key serves as a formative
assessment tool—highlighting where students
struggle  with  mole  conversions  or  limiting
reactant concepts.

Anatomy of a Typical
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Stoichiometry Murder
Mystery Case

To understand the answer key, let’s construct
a representative case. Suppose the scenario
is:  “Professor  Plum  was  found  dead  in  his
chemistry  lab.  A  5.00 g  sample  of  a  white
powder  was  recovered  from  his  coffee  cup.
The powder reacts  with stomach acid (HCl)
according to the equation: <em>NaCN(s) +
HCl(aq)  →  NaCl(aq)  +  HCN(g)</em>.  The
room also shows a 1.20 L volume of HCN gas
collected  at  STP.  Who among the  suspects
(each  associated  with  a  different  sodium
cyanide  amount)  could  have  supplied  the
poison?”

Step 1: Gather the Data

Mass of white powder: 5.00 g
Volume of HCN gas produced (at STP):
1.20 L
Balanced equation: NaCN + HCl → NaCl
+ HCN
Molar mass NaCN = 49.01 g/mol
Molar volume at STP = 22.4 L/mol



Step 2: Perform Stoichiometric
Calculations

From the gas volume:
Moles of HCN = 1.20 L / 22.4 L/mol = 0.05357
mol.
From  the  balanced  equation,  1  mol  NaCN
produces  1  mol  HCN,  so  moles  of  NaCN
reacted = 0.05357 mol.
Mass  of  NaCN  required  =  0.05357  mol  ×
49.01 g/mol = 2.63 g.

From the powder mass:
If the 5.00 g powder were pure NaCN, it would
produce 5.00 g / 49.01 g/mol = 0.1020 mol
HCN → 2.28 L at STP. But only 1.20 L was
collected. That suggests the powder was not
pure  NaCN,  or  that  the  react ion  was
incomplete, or that the powder was a mixture.

Step 3: Compare with Suspect
Profiles

Suspect A had 2.50 g of NaCN, Suspect B had
4.00  g,  Suspect  C  had  6.00  g.  The  mass
required  from  the  gas  volume  (2.63  g)  is
closest to Suspect A’s 2.50 g. However, the
residue  found  was  5.00  g—nearly  double.
Here a limiting reactant analysis  may show
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that HCl was the limiting reagent. The answer
key would walk through such reasoning.

Creating a Reliable
Stoichiometry Murder
Mystery Answer Key

A  robust  Stoichiometry  Murder  Mystery
Answer Key does more than list the correct
suspect. It explains the logical path. Here is a
template that educators can adapt.

1. Restate the Scenario and
Evidence

Clearly  list  all  given  masses,  volumes,
concentrations,  and  balanced  equations.
Identify  what  each  suspect  is  “associated
with” (e.g., a certain mass of reactant).

2. Calculate the Expected Amount
of Product

For  each  suspect,  compute  the  theoretical
y ie ld  o f  the  fa ta l  subs tance  us ing
stoichiometry. For example, if suspect X had
3.00 g of a poison, how much toxic gas could
that  produce? Compare that  to the amount



actually found.

3. Apply Limiting Reactant (if
needed)

When  the  evidence  involves  two  reactants
(e.g.,  poison  and  stomach  acid),  determine
which  is  limiting.  The  answer  key  should
show the mole ratio check: moles of poison
available vs. moles of acid available.

4. Cross-Check with Physical
Evidence

If  the  scene includes  a  residue mass  (e.g.,
leftover unreacted powder), then the answer
key must explain how to compute the mass of
reactant  consumed and  leftover.  This  often
involves subtracting the moles used from the
initial moles and converting back to mass.

5. Identify the Culprit and Justify

The  last  section  states:  “Based  on  the
calculations, the only suspect whose available
chemical supply could produce exactly 1.20 L
of HCN (or the observed residue) is Suspect
A.” Provide the numeric proof.
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Common Pitfalls When
Using a Stoichiometry
Murder Mystery Answer
Key

Even with an answer key in hand, students
may make errors. Here are typical mistakes
and how the answer key can help overcome
them.

Wrong molar mass: Students might
use the wrong formula. The answer key
should explicitly show each molar mass
calculation.
Incorrect volume at non-STP
conditions: Many mysteries assume
STP. If conditions vary, the answer key
must incorporate the ideal gas law.
Ignoring coefficients: A reaction like
2NaN₃ → 2Na + 3N₂ requires multiplying
moles. The answer key must include the
mole ratio.
Rounding too early: Consistently
carrying extra significant figures
prevents cumulative rounding error. The
answer key should model proper
significant figure usage.



Example Answer Key for a
Popular Classroom
Mystery: “The Case of the
Fatal Fizz”

Here is a condensed but complete answer key
for  a  fictional  mystery  often  used  in  high
school chemistry. (Note: This is an illustrative
sample, not an actual published mystery.)

The Crime

Victim: Mr.  Boddy.  Cause:  carbon monoxide
poisoning from a reaction between formic acid
(HCOOH)  and sulfuric  acid  (H₂SO₄)  catalyst:
HCOOH(l)  →  CO(g)  +  H₂O(l).  The  room
contained 0.750 L of CO gas at 25°C and 1
atm. Suspects: Professor Green (had 2.00 g
HCOOH), Mrs. Peacock (had 1.50 g HCOOH),
Colonel Mustard (had 1.25 g HCOOH).

Calculations

Step 1: Moles of CO produced.
PV = nRT → n = (1 atm × 0.750 L) / (0.0821 ×
298 K) = 0.750 / 24.46 = 0.0307 mol CO.

Step 2: Moles of HCOOH required.
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From balanced equation: 1 mol HCOOH → 1
mol CO. Thus, 0.0307 mol HCOOH needed.

Step 3: Mass of HCOOH required.
Molar mass HCOOH = 46.03 g/mol. Mass =
0.0307 mol × 46.03 = 1.41 g.

Step 4: Compare with suspects.
Professor  Green  (2.00  g)  –  has  more  than
needed, possible. Mrs. Peacock (1.50 g) – still
more than 1.41 g, possible. Colonel Mustard
(1.25  g)  –  less  than  required;  therefore  he
could not have produced that volume of CO,
unless  conditions  changed.  But  wait—the
reaction  might  have  leftover  reactant.
Mustard  would  have  a  limiting  amount.  So
Mustard  is  eliminated.  What  about  the
excess? The actual amount of CO collected is
consistent with any suspect having ≥ 1.41 g.
However, the answer key must consider that
the victim’s stomach acid or conditions might
be  the  limiting  factor.  The  clue:  “A  half-
consumed tablet of formic acid (1.50 g) was
found next to the body.” That matches Mrs.
Peacock.  So  the  answer  key  identifies  Mrs.
Peacock as the culprit because 1.50 g is the
only  amount  that  exactly  aligns  with  the
tablet found.



How Teachers Can Use the
Answer Key Effectively

The  Stoichiometry  Murder  Mystery
Answer Key is not simply a cheat sheet. It is
a teaching instrument. Best practices include:

Distribute the answer key only after
students have submitted their own
solutions. Then use it for a class debrief.
Encourage students to compare their
process with the answer key step by
step, circling any divergence.
Use the answer key to highlight
common alternative approaches (e.g.,
using dimensional analysis vs. formula
methods).
For advanced classes, ask students to
find errors intentionally placed in a draft
answer key to sharpen critical
evaluation.

Expanding the Mystery:
Incorporating Red Herrings
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and Multi-Step
Stoichiometry

A more sophisticated Stoichiometry Murder
Mystery  might involve multiple reactions in
sequence (e.g.,  a poison that first reacts with
oxygen to  form a  toxic  gas,  then that  gas
reacts with a reagent). The answer key then
becomes  a  cha in  o f  s to ich iometr ic
calculations. For example: “The poison, arsine
(AsH₃),  decomposes:  2AsH₃(g)  →  2As(s)  +
3H₂(g).  A  residue  of  arsenic  (0.500  g)  was
found.  How  much  arsine  was  init ial ly
present?” Students would calculate moles As,
then  use  mole  ratio  to  find  moles  AsH₃,  then
mass.  The answer  key would  show the full
path.

Conclusion: The Verdict on
Stoichiometry Murder
Mysteries

The  Stoichiometry  Murder  Mystery
Answer Key is far more than a list of right
answers.  It  is  the  narrative  thread  that
connects chemical  quantities to a satisfying
resolution.  When  constructed  with  care,  it



transforms  a  routine  worksheet  into  a
detective’s notebook, where each calculation
eliminates a suspect or confirms a hypothesis.
For educators, it offers a framework to assess


