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Writing Formulas
And Naming
Compounds
Worksheet

Mastering
Chemical
Notation: A
Guide to
Writing
Formulas
and Naming
Compounds

Chemistry often feels
like  learning  a  new
language.  At  the
h e a r t  o f  t h i s

language  lies  the
ability  to  correctly
w r i t e  c h e m i c a l
formulas  and  name
the compounds they
r e p r e s e n t .  F o r
s t u d e n t s ,  t h i s
foundational skill can
be one of  the most
cha l leng ing  yet
rewarding aspects of
i n t r o d u c t o r y
c h e m i s t r y .  A
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet  is  an



essential tool in this
journey, bridging the
g a p  b e t w e e n
abstract  theory  and
practical application.
Whether  you  are  a
high  school  student
prepar ing  for  an
exam  or  a  college
freshman  revisiting
c o r e  c o n c e p t s ,
understanding  the
r u l e s  b e h i n d
nomenclature  is
critical for success in
any science field.

This  guide  will  take
you  through  the
essent ia l  ru les ,
common pitfalls, and
s y s t e m a t i c
a p p r o a c h e s  t o
writing formulas and
naming  compounds.
By the end, you will
not  only  understand
h o w  t o  t a c k l e  a
worksheet  but  also

a p p r e c i a t e  t h e
logical structure that
makes  chemica l
naming  a  precise
a n d  u n i v e r s a l
language.

Why Is
Nomenclatu
re So
Important?

Imagine  trying  to
describe  a  complex
machine  without
standard  terms  for
its parts. Similarly, in
chemistry, the name
of a compound tells
scientists  exactly
which  elements  are
present and in what
rat io .  Wi thout  a
s t a n d a r d i z e d
system,  a  s ingle
substance  could
h a v e  d o z e n s  o f
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names,  leading  to
c o n f u s i o n  a n d
p o t e n t i a l l y
dangerous  mistakes
i n  a  l a b o r a t o r y
s e t t i n g .  T h e
International  Union
of  Pure and Applied
Chemistry  (IUPAC)
p r o v i d e s  t h i s
universal  language,
ensu r i ng  tha t  a
chemist in Tokyo and
one  in  London  can
communicate  with
perfect  clarity.  A
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet  helps
d r i l l  t h e s e
conventions  until
they become second
nature,  transforming
a confusing array of
s y m b o l s  i n t o  a
s t r a i g h t f o r w a r d
code.

Understandi
ng the
Basics: Ions
and Charges

Before you can write
a formula, you must
unders tand  the
building blocks: ions.
An ion is an atom or
molecule  that  has
g a i n e d  o r  l o s t
electrons, giving it a
net electrical charge.
These  charges  are
the key to predicting
how  elements  will
combine.

Metals and
Nonmetals: The
Cation-Anion
Relationship

I n  m o s t  s i m p l e
compounds,  metals
form  positive  ions



( ca t i ons )  wh i l e
nonmeta ls  fo rm
n e g a t i v e  i o n s
( a n i o n s ) .  T h e
f o r m u l a  o f  a
compound  must  be
electrically  neutral,
meaning  the  total
positive charge must
balance  the  total
negative  charge.
T h i s  i s  t h e
fundamental  rule
y o u  w i l l  a p p l y
repeatedly  on  any
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet .

F o r  e x a m p l e ,
consider  sodium
(Na),  which forms a
+ 1  c a t i o n ,  a n d
chlorine  (Cl),  which
forms  a  -1  anion.
They  combine  in  a
1:1  rat io  to  form
N a C l  ( s o d i u m

chloride).  But  what
about  magnesium
( M g )  w i t h  a  + 2
charge  and  chlorine
with a -1 charge? To
achieve  neutrality,
y o u  n e e d  t w o
chlorine  atoms  for
e v e r y  o n e
magnesium  atom,
resulting  in  MgCl₂.

The
Systematic
Approach to
Writing
Formulas

Writing  a  formula
from  a  compound
name  requires  a
s t e p - b y - s t e p
p r o c e s s .  M o s t
workshee ts  a re
designed to test this
exact  skill,  moving
from  simple  binary
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compounds  to  more
complex  polyatomic
ions.

Step 1: Identify
the Ions

First,  determine  the
cation  (positive  ion)
a n d  t h e  a n i o n
(negative  ion)  from
the  name.  I f  the
compound ends in "-
ide," it is typically a
binary  compound
consisting  of  only
two  elements.  If  it
ends  in  "-ate"  or  "-
ite,"  it  contains  a
polyatomic  ion  (a
group of atoms with
an overall charge).

Step 2: Write
the Symbols
with Charges

Write the symbol for
the  cation  followed

by  the  symbol  for
the anion, and place
their  charges  as
superscripts.  For
e x a m p l e ,  f o r
aluminum oxide, you
would write Al³⁺ and
O²⁻.

Step 3: Criss-
Cross the
Charges

Th is  i s  the  most
practical  technique
taught  in  almost
e v e r y  W r i t i n g
F o r m u l a s  A n d
N a m i n g
C o m p o u n d s
Worksheet.  Take
the  numerical  value
o f  t h e  c a t i o n ' s
charge (ignoring the
plus sign) and make
it  the  subscript  of
the  anion.  Similarly,
take  the  numerical
value of  the anion's



charge and make it
the subscript  of  the
cation. For aluminum
oxide:  Al₃O₂  is  not
correct.  Using  the
criss-cross  method:
A l ³ ⁺  a n d  O ² ⁻
becomes  A l ₂O ₃ .
Always  reduce  the
subscripts  to  the
s m a l l e s t  w h o l e
number  ratio.

Step 4:
Polyatomic Ions

When  a  polyatomic
ion is involved, treat
it as a single unit. If
you need more than
one  polyatomic  ion,
p l a c e  i t  i n
parentheses  before
adding the subscript.
F o r  e x a m p l e ,
ca l c ium  n i t ra te
contains  Ca²⁺  and
NO₃⁻.  To  balance,
you need two nitrate

ions, so the formula
i s  C a ( N O ₃ ) ₂ .
F o r g e t t i n g  t h e
parentheses  is  one
of the most common
errors on a Writing
F o r m u l a s  A n d
N a m i n g
C o m p o u n d s
Worksheet .

Naming
Compounds
from
Formulas

T h e  r e v e r s e
process—naming  a
compound  when
given its formula—is
just  as  important.
This  skill  requires
you to recognize the
type  of  compound
you are dealing with.
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Binary Ionic
Compounds
(Metal +

Nonmetal)

T h e s e  a r e  t h e
simplest  to  name.
The  name  of  the
metal (cation) comes
first,  followed  by  the
root of the nonmetal
with the suffix "-ide."
For  example,  KI  is
potassium  iodide,
a n d  M g O  i s
magnesium  oxide.
No  prefixes  like
"mono"  or  "di"  are
used for binary ionic
compounds  because
t h e  c h a r g e s
determine the ratio.

Ionic
Compounds
with Transition

Metals

This is where things
g e t  a  b i t  m o r e
complex.  Transition
metals, such as iron
(Fe)  or  copper (Cu),
can  form  multiple
cations with different
charges  (e.g.,  Fe²⁺
and Fe³⁺). Therefore,
you  must  indicate
the  charge  using
Roman  numerals  in
parentheses. FeCl₂ is
iron(I I)  chloride,
while FeCl₃ is iron(III)
chlor ide.  A  good
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet  w i l l
a l w a y s  i n c l u d e
practice  with  these
var iab le  charge
m e t a l s  t o  b u i l d
confidence.



Covalent
Compounds
(Two

Nonmetals)

When two nonmetals
combine,  they  form
a  c o v a l e n t
( m o l e c u l a r )
compound.  These
are  named  using
prefixes  to  indicate
the number of atoms
of each element. The
prefixes  are  mono-,
di-, tri-, tetra-, penta-
, hexa-, etc. The first
element  retains  its
n a m e ,  a n d  t h e
second element ends
i n  " - i d e . "  F o r
e x a m p l e ,  C O  i s
carbon  monoxide,
a n d  N ₂ O ₅  i s
d i n i t r o g e n
pentoxide. Note that
the  prefix  "mono"  is
usually  omitted  for
the  first  element.

Acids: A Special
Case

A c i d s  a r e
compounds  that
release  hydrogen
ions  (H⁺)  in  water.
They have their own
naming rules.  If  the
a c i d  c o n t a i n s  a
binary  anion  (like
Cl⁻), it is named with
the  prefix  "hydro-"
and  the  suffix  "-ic
acid"  (e.g.,  HCl  is
hydrochloric acid). If
the  acid  contains  a
p o l y a t o m i c  i o n
ending in "-ate," the
acid name ends in "-
i c  a c i d . "  F o r
example ,  H₂SO₄
(sulfate)  becomes
sulfuric  acid.  If  the
polyatomic  ion ends
in  "-ite,"  the  acid
name ends  in  "-ous
acid."  HNO₂  (nitrite)
becomes  nitrous
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acid.

Common
Mistakes
and How to
Avoid Them

E v e n  t h e  b e s t
students  stumble
w h e n  w o r k i n g
through  a  Writing
F o r m u l a s  A n d
N a m i n g
C o m p o u n d s
Worksheet.  Here
a r e  t h e  m o s t
frequent  errors  and
how to fix them.

Mistake 1:
Forgetting to
Reduce
Subscripts

Students often write
t h e  f o r m u l a  a s
derived  from  the

criss-cross  method
without  simplifying.
For instance, for Ca²⁺
and  O²⁻,  the  criss-
cross  method  might
suggest  Ca₂O₂,  but
the  correct  formula
i s  C a O .  A l w a y s
r e d u c e  t o  t h e
s m a l l e s t  w h o l e
number  ratio.

Mistake 2:
Misidentifying
Polyatomic Ions

Memorizing common
polyatomic  ions  is
essential.  Ions  like
n i t r a t e  ( N O ₃ ⁻ ) ,
su l fa te  (SO₄²⁻ ) ,
carbonate  (CO₃²⁻),
a n d  p h o s p h a t e
( P O ₄ ³ ⁻ )  a p p e a r
f r e q u e n t l y .
Confusing  sulfate
and  sulfite  (SO₃²⁻)  is
a common error that
c a n  c h a n g e  t h e



entire  compound.

Mistake 3:
Incorrect
Roman
Numerals

When  a  transition
metal is present, you
must  determine  its
c h a r g e .  W o r k
backward  from  the
anion  to  find  the
metal's  charge.  For
example,  in  CuO,
oxygen  has  a  -2
charge,  so  copper
must be +2, making
it  copper(II)  oxide,
not  copper(I)  oxide.

Mistake 4:
Omitting
Parentheses

When  a  polyatomic
ion needs a subscript
greater  than  one,
parentheses  are

mandatory.  Writing
CaNO₃₂  is  incorrect;
i t  s h o u l d  b e
Ca(NO₃)₂.  Without
parentheses,  the
subscript  suggests
the re  a re  th ree
oxygen  atoms,  not
two  nitrate  groups.
This is a classic trick
o n  a  W r i t i n g
F o r m u l a s  A n d
N a m i n g
C o m p o u n d s
Worksheet .

Practical
Strategies
for Using
Worksheets
Effectively

A worksheet  is  only
as  effective  as  the
approach you take to
complete  it.  Passive
copying  of  answers
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l e a d s  t o  p o o r
retention.  Active
learn ing,  on  the
other  hand,  builds
l a s t i n g
understanding.

Use a Periodic
Table and an
Ion Sheet

A l w a y s  h a v e  a
periodic table handy.
I t  shows  you  the
location  of  metals
and  nonmetals  and
p r o v i d e s  t h e
common charges for
m a i n  g r o u p
elements. A separate
reference  sheet  for
polyatomic  ions  is
a lso  invaluable,
especially  when you
are  just  starting.
Over  time,  you  will
memorize  the  most
common ones.

Work from
Simple to
Complex

Most worksheets are
structured  this  way.
Start  with  the  easy
binary  compounds.
O n c e  y o u  f e e l
comfortable,  move
to  those  involving
transition  metals.
Finally,  tackle  the
compounds  with
polyatomic  ions  and
acids.  This  gradual
increase  in  difficulty
builds  confidence
a n d  p r e v e n t s
cognitive overload.

Check Your
Work Backward

A f t e r  w r i t i n g  a
f o r m u l a  f r o m  a
name,  reverse  the
process. Try to name
the formula you just



created  to  see  if  it
matches the original
n a m e .  T h i s
verification  step
c a t c h e s  e r r o r s
immediately  and
r e i n f o r c e s  t h e
connection  between
names and formulas.

Real-World
Applications
of
Nomenclatu
re

Understanding  this
skill is not just about
passing an exam. It
h a s  p r a c t i c a l
i m p l i c a t i o n s  i n
h e a l t h c a r e ,
e n v i r o n m e n t a l
s c i e n c e ,  a n d
i n d u s t r y .  F o r
instance,  a  nurse
must  differentiate

between  potassium
chlor ide  (KCl) ,  a
common  electrolyte,
a n d  p o t a s s i u m
chlorate  (KClO₃),  a
strong oxidizer used
in  explosives.  The
difference  in  names
represents  a  huge
difference  in
chemical  properties
and  safety.  A  solid
g r a s p  o f  w h a t  a
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet  teaches
can literally be a life-
s a v i n g  s k i l l  i n
professional settings.

Fur thermore,  in
e n v i r o n m e n t a l
c h e m i s t r y ,
substances  l i ke
nitrogen  dioxide
(NO₂)  and  nitrous
oxide  (N₂O)  have
vastly  different
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effects  on  air  quality
and climate change.
Correctly  identifying
these  compounds
from  their  formulas
is  the  first  step  in
understanding  their
behavior.  The  same
log ic  app l i es  to
common  household
products.  Bleach
( s o d i u m
hypochlorite,  NaClO)
a n d  t a b l e  s a l t
(sodium  chloride,
NaCl) are chemically
related  yet  have
completely  different
uses  and  hazards.

Advanced
Topics for
Further
Study

O n c e  y o u  h a v e
mastered the basics,

you  can  exp lore
m o r e  c o m p l e x
nomenclature.  This
includes  organic
compounds (alkanes,
alkenes,  alcohols),
c o o r d i n a t i o n
c o m p o u n d s
(complex  ions  with
transition  metals),
and  hydrated  salts.
E a c h  b r a n c h  o f
chemistry  has  its
own set of rules, but
they  all  build  upon
the  foundational
logic  you  practice
w i t h  a  Wr i t i ng
F o r m u l a s  A n d
N a m i n g
C o m p o u n d s
Worksheet .

F o r  e x a m p l e ,
understanding  how
to name a compound
l i k e
hexaamminecobalt(II
I)  chloride  requires



knowledge  of  both
charge  balance  and
l i g a n d  n a m i n g
conventions.  While
t h i s  m a y  s e e m
daunting,  the  core
principle remains the
same:  identify  the
c o m p o n e n t s ,
determine  the i r
quantities, and apply
the  naming  rules
systematically.  The
confidence  gained
f rom  mas te r ing
simpler  worksheets
p r o v i d e s  t h e
n e c e s s a r y
foundation for these
advanced topics.

Conclusion

The  ability  to  write
formulas  and  name
compounds  i s  a
c o r n e r s t o n e  o f
chemical  literacy.  It
transforms a jumble

of  symbols  into  a
precise,  universal
language that allows
s c i e n t i s t s  t o
c o m m u n i c a t e
effectively.  While  a
Writing  Formulas
A n d  N a m i n g
C o m p o u n d s
Worksheet  may
seem  like  a  simple
classroom  exercise,
i t  i s  a c t u a l l y  a
powerful  tool  for
developing  critical
thinking,  pattern
recognit ion,  and
attention  to  detail.
By  understanding
the logic behind the
rules—from  criss-
crossing  charges  to
u s i n g  R o m a n
n u m e r a l s  a n d
prefixes—you  can
a p p r o a c h  a n y
n o m e n c l a t u r e
c h a l l e n g e  w i t h
confidence.  Practice
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consistently,  check
y o u r  w o r k ,  a n d
remember that each
correct  formula  and
name brings you one
s t e p  c l o s e r  t o
fluency  in  the
l a n g u a g e  o f
chemistry.  Whether

you  are  pursuing  a
career in science or
simply  seeking  to
unders tand  the
world at a molecular
level, this skill  is an
invaluable  part  of
your  toolkit.


