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Mole To Mass
Conversion
Worksheet

Mastering
Chemistry
Fundament
als: A
Complete
Guide to
Mole to
Mass
Conversion

Chemistry  often
presents  students
with  calculations
tha t  t rans fo rm

abstract  atomic
c o n c e p t s  i n t o
m e a s u r a b l e
quantities.  Among
the  most  essential
skills in introductory
chemistry  is  the
ability  to  convert
between moles and
m a s s .  A  w e l l -
structured Mole To
Mass  Conversion
Worksheet  can be
the  difference
between  confusion
a n d  c l a r i t y  f o r
students  grappling
w i t h  t h e s e



f o u n d a t i o n a l
concepts. This guide
w i l l  w a l k  y o u
through  everything
you  need  to  know
about mole to mass
conversions, how to
approach  practice
problems,  and  how
to  build  confidence
using  effective
worksheets.

Whether  you are  a
high school student
preparing  for  an
exam,  a  col lege
freshman reviewing
general  chemistry,
or  a  tutor  seeking
resources  for  your
s t u d e n t s ,
understanding  this
conversion  process
is  non-negotiable.
Let  us  explore  the
principles, methods,
and  strategies  that
will  make  mole  to

mass  conversions
second  nature.

The Mole
Concept:
Why It
Matters

The mole is one of
the  seven  base
u n i t s  i n  t h e
I n t e r n a t i o n a l
System of  Units.  It
r e p r e s e n t s  a
specific  number  of
particles:  6.022  ×
10²³  pa r t i c les ,
k n o w n  a s
Avogadro's number.
One  mole  of  any
substance  contains
exactly  this  many
atoms,  molecules,
ions,  or  formula
uni ts .  The  mole
serves  as  a  bridge
b e t w e e n  t h e
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microscopic  world
of  atoms  and  the
macroscopic  world
o f  g r a m s  a n d
kilograms  that  we
can  measure  in  a
laboratory.

When  you  hold  a
s a m p l e  o f  a
substance  in  your
hand,  you  cannot
count the individual
atoms or molecules
inside  it.  However,
you can measure its
m a s s  u s i n g  a
balance.  The  mole
concept  allows  you
t o  r e l a t e  t h a t
measurable mass to
t h e  n u m b e r  o f
particles  present.
Th i s  i s  where  a
M o l e  T o  M a s s
C o n v e r s i o n
W o r k s h e e t
becomes invaluable
it  trains  your  brain

to  move  fluidly
between  these  two
f u n d a m e n t a l
quantit ies.

Understanding
Molar Mass

Molar  mass  is  the
mass of one mole of
a  s u b s t a n c e ,
expressed in grams
per  mole  (g/mol).
For  any  element,
the  molar  mass  is
numerically equal to
i ts  atomic  mass
from  the  periodic
table.  For example,
c a r b o n  h a s  a n
atomic  mass  o f
12.01  amu,  so  its
molar mass is 12.01
g / m o l .  F o r
compounds,  molar
mass is the sum of
the molar masses of
a l l  atoms  in  the
chemical formula.



The  molar  mass
a c t s  a s  t h e
conversion  factor
between moles and
mass.  If  you  know
how  many  moles
you  have,  you  can
mul t ip ly  by  the
molar  mass  to  find
the mass in grams.
Conversely,  if  you
know the mass, you
can  divide  by  the
molar  mass  to  find
t h e  n u m b e r  o f
moles.  This  simple
relationship is at the
h e a r t  o f  e v e r y
problem  you  will
encounte r  on  a
M o l e  T o  M a s s
C o n v e r s i o n
Worksheet .

The

Fundament
al Formula
for Mole to
Mass
Conversion

Before  diving  into
worksheets  and
practice  problems,
commit  this  core
formula to memory:

Mass  (grams)  =
Number of  Moles
×  M o l a r  M a s s
(g/mol)

Alternatively,  you
can  write  it  as:

n = m / M

Where:

n = number
of moles
m = mass in
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grams
M = molar
mass in g/mol

This  formula  is  the
foundation  upon
which  all  mole  to
mass  problems  are
built. A quality Mole
T o  M a s s
C o n v e r s i o n
Worksheet  wi l l
p r o v i d e  a m p l e
practice  applying
th i s  f o rmu la  i n
various contexts.

Step-by-
Step Guide
to Solving
Mole to
Mass
Problems

Working  through
p r o b l e m s

s y s t e m a t i c a l l y
reduces  errors  and
b u i l d s
u n d e r s t a n d i n g .
Follow  these  steps
every  t ime  you
e n c o u n t e r  a
conversion problem.

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

Read  the  problem
carefully.  Are  you
given the number of
moles and asked to
find  the  mass?  Or
are  you  given  the
mass and asked to
find  the  number  of
moles?  Marking
these  clearly  sets
the  direction  for
your  calculation.



Step 2:
Determine the
Molar Mass

For  elements,  look
up the atomic mass
on  the  per iod ic
t a b l e .  F o r
compounds, add up
the  atomic  masses
of  all  atoms in  the
formula.  Pay  close
a t t e n t i o n  t o
s u b s c r i p t s  i f  a
subscript  appears
after a parentheses,
multiply  everything
i n s i d e  t h e
parentheses by that
number.

For  example,  for
calcium  hydroxide,
Ca(OH)₂:

Calcium:
40.08 g/mol ×
1 = 40.08
g/mol

Oxygen:
16.00 g/mol ×
2 = 32.00
g/mol
Hydrogen:
1.008 g/mol ×
2 = 2.016
g/mol

Total molar mass =
74.096 g/mol

Step 3: Set Up
the Calculation

Use  the  formula
mass  =  moles  ×
molar  mass.  If  you
are converting from
moles  to  mass ,
multiply.  If  you are
converting  from
mass  to  mo les ,
d i v i d e .  U s e
d i m e n s i o n a l
analysis  to  ensure
u n i t s  c a n c e l
correctly.
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Step 4:
Calculate and
Check Your
Units

P e r f o r m  t h e
multiplication  or
division. Check that
your  final  answer
has  the  cor rect
un i ts  grams  for
mass,  moles  for
a m o u n t  o f
substance. Round to
the  appropriate
n u m b e r  o f
significant  figures
based  on  the  data
given.

Step 5: Review
Your Answer

Does  your  answer
make  sense?  For
example,  one  mole
of water is about 18
grams.  If  you  are

working  with  two
moles of water, you
should expect about
36  grams.  If  your
calculation gives 3.6
grams,  you  likely
m i s p l a c e d  a
decimal.

Sample
Problems
from a Mole
to Mass
Conversion
Worksheet

Let us walk through
severa l  typ ica l
problems you might
encounte r  on  a
M o l e  T o  M a s s
C o n v e r s i o n
Worksheet.  Each
p r o b l e m
demonstrates  a
different  aspect  of



the  convers ion
process.

Problem 1:
Converting
Moles of an
Element to
Mass

Question:  What  is
the  mass  of  3.50
moles of iron (Fe)?

Solution:

Molar mass of Fe =
55.85 g/mol

Mass = 3.50 mol ×
5 5 . 8 5  g / m o l  =
195.475  g

Rounded  to  three
significant  figures:
195  g

T h i s  i s  a
s t r a i g h t f o r w a r d
application  of  the

formula. The answer
tells  you  that  3.50
m o l e s  o f  i r o n
w e i g h s
approximately  195
grams.

Problem 2:
Converting
Mass of a
Compound to
Moles

Question:  How
many  moles  are
present  in  50 .0
grams  o f  wate r
(H₂O)?

Solution:

Molar  mass  of  H₂O
=  (2  ×  1 .008)  +
16.00  =  18.016
g/mol

Moles  =  50.0  g  ÷
18.016  g /mol  =
2.775  mol
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Rounded  to  three
significant  figures:
2.78  mol

Notice  that  when
converting  mass  to
moles,  you  divide
by the molar mass.
This  is  a  common
reversa l  o f  the
original  formula.

Problem 3:
Converting
Moles of a
Compound to
Mass

Question:  What  is
the  mass  of  0.250
moles  of  glucose
(C₆H₁₂O₆)?

Solution:

First,  calculate  the
m o l a r  m a s s  o f
glucose:

Carbon: 12.01
× 6 = 72.06
g/mol
Hydrogen:
1.008 × 12 =
12.096 g/mol
Oxygen:
16.00 × 6 =
96.00 g/mol

Total  =  180.156
g/mol

Mass = 0.250 mol ×
180.156  g/mol  =
45.039  g

Rounded  to  three
significant  figures:
45.0  g

Advanced
Worksheet
Problems:
Multi-Step



Conversion
s

Many  worksheets
a l s o  i n c l u d e
p r o b l e m s  t h a t
require  multiple
steps  or  involve
additional concepts.
These problems test
y o u r  a b i l i t y  t o
combine  the  mole
to mass conversion
with other skills.

Converting
with Hydrates

H y d r a t e s  a r e
compounds  that
c o n t a i n  w a t e r
molecules  within
t h e i r  c r y s t a l
s t r u c t u r e .  F o r
example,  copper(II)
s u l f a t e
pentahydrate  has
t h e  f o r m u l a

CuSO₄·5H₂O.  The
d o t  m e a n s  t h e
water molecules are
loosely  attached,
and the molar mass
must include them.

Question:  What  is
the  mass  of  1.25
m o l e s  o f
CuSO₄·5H₂O?

Solution:

M o l a r  m a s s  o f
CuSO₄  =  63.55  +
32.07 + (4 × 16.00)
= 159.62 g/mol

Molar mass of 5H₂O
=  5  ×  1 8 . 0 1 6  =
90.08 g/mol

Total molar mass =
159.62  +  90.08  =
249.70 g/mol

Mass = 1.25 mol ×
249.70  g /mol  =
312.125  g
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Rounded: 312 g

Converting
with Percent
Composition

S o m e t i m e s  a
worksheet  will  ask
you to find the mass
of  a  specific
element  within  a
compound.  This
requires  combining
m o l e  t o  m a s s
conversion  with
p e r c e n t
composition.

Question:  How
m a n y  g r a m s  o f
nitrogen are present
in  2.00  moles  of
ammonium  nitrate
(NH₄NO₃)?

Solution:

M o l a r  m a s s  o f
N H ₄ N O ₃  =  ( 2  ×

1 4 . 0 1 )  +  ( 4  ×
1 . 0 0 8 )  +  ( 3  ×
16.00)  =  80.052
g/mol

Mass of 2.00 moles
of NH₄NO₃ = 2.00 ×
80.052 = 160.104 g

Percent nitrogen by
mass  =  (28.02  ÷
80.052)  × 100% =
35.00%

Mass of nitrogen =
0.3500 × 160.104 g
= 56.036 g

Rounded: 56.0 g

Common
Mistakes to
Avoid on
Your
Worksheet

Even  experienced



s tuden t s  make
errors  on  mole  to
mass  conversions.
Here  are  the  most
common  pitfalls  to
watch  fo r  when
completing  a  Mole
T o  M a s s
C o n v e r s i o n
Worksheet .

Mistake 1:
Using the
Wrong Molar
Mass

For  elements  that
exist  as  diatomic
molecules in nature,
such  as  oxygen
(O₂),  nitrogen  (N₂),
and  chlorine  (Cl₂),
the  molar  mass  is
twice  the  atomic
mass.  A  common
error is using 16.00
g/mol  for  oxygen
gas instead of 32.00
g/mol. Always check

t h e  c h e m i c a l
f o r m u l a  t o  s e e
w h e t h e r  t h e
s u b s t a n c e  i s
d i a t o m i c  o r
polyatomic.

Mistake 2:
Forgetting to
Add All Atoms
in a Compound

When  calculating
the molar mass of a
compound, students
o f ten  f o rge t  t o
m u l t i p l y  b y
subscr ip ts .  For
example, in calcium
p h o s p h a t e ,
Ca₃(PO₄)₂, you have
t h r e e  c a l c i u m
a t o m s ,  t w o
phosphorus  atoms,
and  eight  oxygen
atoms.  Missing  the
subscript  outside
the parentheses is a
frequent oversight.
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Mistake 3:
Reversing the
Conversion

Multiplying  when
you should divide or
v i c e  v e r s a  i s  a
simple  but  costly
error.  Always  ask
yourself:  if  I  have
more moles, will the
mass  be  larger  or
smaller? If you have
1 0  m o l e s  o f  a
subs tance ,  the
mass should be ten
t imes  the  molar
m a s s .  I f  y o u r
calculation  gives  a
number  smal ler
than  the  mo la r
mass, you probably
divided  instead  of
multiplied.

Mistake 4:
Ignoring
Significant
Figures

Most  worksheets
specify the number
of significant figures
to use. The general
rule  is  that  your
answer should have
the same number of
significant  figures
as the least precise
measurement in the
problem.  Reporting
45.039 grams when
the given data has
o n l y  t h r e e
significant  figures  is
t e c h n i c a l l y
incorrect.

Strategies


