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MASTERING CHEMISTRY: YOUR ULTIMATE GUIDE TO
THE MOLE CONVERSION WORKSHEET WITH ANSWERS

If you are studying chemistry, you have likely encountered a
concept that feels both simple and strangely elusive: the mole. It
is a fundamental unit in chemistry, yet many students struggle to
move fluidly between grams, moles, and particles. This is where a
well-designed mole conversion worksheet with answers
becomes an indispensable tool. It is not just about getting the
right number; it is about building a mental framework that allows
you to see the relationships between the atomic world and the
measurable world. This guide will walk you through everything
you need to know about mole conversions, provide you with a
structured approach to solving problems, and offer a sample
worksheet with detailed answers to help you practice with
confidence.

WHY MOLE CONVERSIONS MATTER

Before diving into the worksheet, it is worth taking a moment to
understand why mole conversions are so critical. In a chemistry
lab, you cannot count individual atoms or molecules. They are far
too small. Instead, you measure substances by their mass using a
balance. The mole serves as the bridge between the microscopic
world of atoms and the macroscopic world of grams and liters.
Every time a chemist prepares a solution, runs a reaction, or
calculates a theoretical yield, they rely on mole conversions.
Without a solid grasp of this skill, the rest of chemistry becomes
much harder. A mole conversion worksheet with answers is
designed to help you internalize these calculations until they
become second nature.

THE BUILDING BLOCKS OF MOLE CONVERSIONS

What Exactly Is a Mole?

A mole is simply a unit of measurement. Just as a dozen means
twelve items, a mole represents approximately 6.022 x 1023
particles. This number is known as Avogadro's number. One mole
of any element contains exactly this many atoms, and one mole
of any compound contains exactly this many molecules or
formula units. The beauty of the mole is that it allows chemists to
relate the mass of a substance to the number of particles it
contains.

The Three Pillars of
Conversion

Every mole conversion problem you encounter will involve
moving between three main quantities: mass (in grams), amount
(in moles), and number of particles (atoms, molecules, or formula
units). Additionally, for gases at standard temperature and
pressure (STP), volume becomes a fourth quantity. The key
relationships you need to memorize are:

¢ Molar mass: The mass of one mole of a substance, found
on the periodic table. For example, one mole of carbon-12

has a mass of exactly 12.00 grams.
e Avogadro's number: 6.022 x 1023 particles per mole.
e Molar volume (for gases at STP): 22.4 liters per mole.

Once you understand these relationships, you can move freely
between grams, moles, particles, and liters using simple
multiplication or division. A good mole conversion worksheet
with answers will give you repeated practice applying these
factors.

HOW TO APPROACH A MOLE CONVERSION
WORKSHEET

Step 1: Identify What You
Are Given and What You
Need

Every problem gives you a starting quantity and asks you to find
a target quantity. Read carefully. Are you given grams and asked
for moles? Are you given moles and asked for atoms? Clearly
labeling what you have and what you need will prevent
confusion.

Step 2: Choose the Correct
Conversion Factor

This is where the relationships above come in. If you are
converting from grams to moles, you will use the molar mass as a
conversion factor. If you are converting from moles to particles,
you will use Avogadro's number. Write your conversion factor so
that the unit you want to cancel appears in the denominator and
the unit you want to obtain appears in the numerator.

Step 3: Perform the
Calculation

Multiply your starting value by the conversion factor. Make sure
your units cancel correctly. This step is purely mathematical, but
it is easy to slip up if you are not careful with your decimal places
or scientific notation.

Step 4: Check Your Answer

Does your answer make sense? If you started with a small mass
in grams and you are converting to moles, you should get a
number smaller than the mass. If you are converting from moles
to particles, you should get a very large number. Common sense
is your friend. A reliable mole conversion worksheet with
answers will help you build this intuition over time.

SAMPLE MOLE CONVERSION WORKSHEET WITH
ANSWERS

Below is a set of practice problems that cover the most common
types of mole conversions. Try each problem on your own before
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looking at the answer. This active approach is far more effective
than simply reading through the solutions.

Problem 1: Grams to Moles

Question: How many moles are present in 50.0 grams of sodium
chloride (NaCl)? The molar mass of NaCl is 58.44 g/mol.

Solution: To convert from grams to moles, divide the mass by
the molar mass.

Moles of NaCl = 50.0 g / 58.44 g/mol = 0.856 moles
Answer: 0.856 moles of NaCl

Problem 2: Moles to Grams

Question: What is the mass in grams of 2.50 moles of water
(H20)? The molar mass of H20 is 18.02 g/mol.

Solution: To convert from moles to grams, multiply the number
of moles by the molar mass.

Mass of H20 = 2.50 mol x 18.02 g/mol = 45.05 grams
Answer: 45.05 grams of H20

Problem 3: Moles to
Particles

Question: How many molecules are present in 0.750 moles of
carbon dioxide (CO2)?

Solution: Use Avogadro's number, 6.022 x 1023 particles per
mole.

Number of molecules = 0.750 mol x (6.022 x 1023
molecules/mol) = 4.5165 x 1023 molecules

Answer: 4.52 x 102 molecules of CO2

Problem 4: Particles to
Moles

Question: A sample contains 1.204 x 1024 atoms of gold (Au).
How many moles of gold is this?

Solution: Divide the number of particles by Avogadro's number.

Moles of Au = (1.204 x 1024 atoms) / (6.022 x 1023 atoms/mol) =
2.00 moles

Answer: 2.00 moles of gold

Problem 5: Grams to
Particles (Two-Step
Conversion)

Question: How many molecules are present in 36.0 grams of
water (H20)? Molar mass of H20 is 18.02 g/mol.

Solution: First convert grams to moles, then moles to particles.

Step 1: Moles of H20 = 36.0 g / 18.02 g/mol = 1.998 moles
(approximately 2.00 moles)

Step 2: Molecules = 2.00 mol x (6.022 x 1023 molecules/mol) =
1.204 x 10%* molecules

Answer: 1.20 x 102* molecules of H20

Problem 6: Moles to
Volume (Gas at STP)

Question: What volume does 3.00 moles of oxygen gas (02)
occupy at STP? (Molar volume = 22.4 L/mol)

Solution: Multiply the number of moles by the molar volume.
Volume = 3.00 mol x 22.4 L/mol = 67.2 liters
Answer: 67.2 L of O2 gas

Problem 7: Mass to Volume
(Gas at STP, Two-Step)

Question: What volume does 44.0 grams of carbon dioxide (CO2)
occupy at STP? Molar mass of CO2 is 44.01 g/mol.

Solution: First convert grams to moles, then moles to volume.

Step 1: Moles of CO2 = 44.0 g / 44.01 g/mol = 0.9998 moles
(approximately 1.00 mol)

Step 2: Volume = 1.00 mol x 22.4 L/mol = 22.4 liters
Answer: 22.4 L of CO2 gas

Problem 8: Mixed
Conversion with a
Compound

Question: How many atoms of oxygen are present in 0.500
moles of sulfuric acid (H2504)?

Solution: First find the number of molecules of H2S04, then
multiply by the number of oxygen atoms per molecule.

Step 1: Molecules of H2S04 = 0.500 mol x (6.022 x 1023
molecules/mol) = 3.011 x 1023 molecules

Step 2: Each molecule of H2504 contains 4 oxygen atoms. So,
atoms of O = 3.011 x 1023 x 4 = 1.2044 x 10%* atoms

Answer: 1.20 x 10%* atoms of oxygen

Problem 9: Finding Molar
Mass from Given Data

Question: A 0.250 mole sample of an unknown element has a
mass of 27.0 grams. What is the molar mass of the element?

Solution: Molar mass = mass / moles = 27.0 g / 0.250 mol =
108 g/mol

Answer: The molar mass is 108 g/mol, which corresponds to
silver (Ag).

Problem 10: Complex Multi-
Step Conversion

Question: How many grams of carbon are present in 1.50 x 1024
molecules of methane (CHa)? Molar mass of CHa4 is 16.04 g/mol,
and molar mass of Cis 12.01 g/mol.

Solution: This requires several steps: molecules to moles of CHa,
then moles of CHa to moles of C, then moles of C to grams of C.
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Step 1: Moles of CHa = (1.50 x 102* molecules) / (6.022 x 1023
molecules/mol) = 2.491 moles

Step 2: Each molecule of CH4 contains 1 carbon atom, so moles of
C = 2.491 moles

Step 3: Mass of C = 2.491 mol x 12.01 g/mol = 29.91 grams
Answer: 29.9 grams of carbon

COMMON MISTAKES AND HOW TO AVOID THEM

Even experienced students make errors on mole conversions. The
most frequent mistakes include using the wrong conversion

factor, failing to cancel units, and misplacing decimal points.
Another common pitfall is forgetting that a compound like CaCl:
contains multiple atoms per formula unit. When converting to
particles, you must account for the subscript numbers. Using a
mole conversion worksheet with answers allows you to
catch these mistakes early and learn from them before an exam.

Tip: Always Write Units

Writing every unit as you calculate is the single



