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Chapter 7 Review
Chemical Formulas

And Chemical
Compounds

Understandin
g the
Foundations
of Chapter 7
Review
Chemical
Formulas
And
Chemical
Compounds

M a s t e r i n g  t h e
principles  behind

Chapter 7 Review
C h e m i c a l
Formulas  And
C h e m i c a l
Compounds  i s
essential  for  any
student progressing
t h r o u g h
i n t r o d u c t o r y
chemistry.  This
chapter serves as a
c r i t i ca l  b r i dge
b e t w e e n
u n d e r s t a n d i n g
atomic  structure
and  applying  that
knowledge  to  real
c h e m i c a l



substances.  By
delving  into  how
atoms combine and
how  we  represent
those combinations,
learners  gain  the
tools  needed  to
predict  chemical
behavior,  calculate
compositions,  and
c o m m u n i c a t e
precisely  in  the
l a n g u a g e  o f
chemistry.  This
c o m p r e h e n s i v e
review will walk you
through  the  key
concepts ,  f rom
s i m p l e  b i n a r y
c o m p o u n d s  t o
complex  hydrates,
ensuring  a  sol id
g r a s p  o f  b o t h
theory and practical
application.

The Language
of Chemical

Formulas

A chemical formula
is  far  more than a
shorthand notation.
It  conveys  specific
information  about
t h e  t y p e s  a n d
numbers  of  atoms
p r e s e n t  i n  a
substance .  For
anyone  completing
a  C h a p t e r  7
r e v i e w  o f
c h e m i c a l
fo rmu las  and
c h e m i c a l
c o m p o u n d s ,
understanding  the
different  types  of
f o r m u l a s  i s
foundat ional .  A
molecular  formula,
s u c h  a s  H ₂ O  o r
C₆H₁₂O₆,  tells  you
the  exact  number
of  each  atom in  a
m o l e c u l e .  A n
empirical  formula,
on the other hand,
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shows the simplest
whole-number  ratio
o f  a t o m s .  F o r
e x a m p l e ,  t h e
empirical  formula
f o r  h y d r o g e n
peroxide  is  HO,
while  its  molecular
formula is H₂O₂. The
structural  formula
goes a step further,
ind ica t ing  how
atoms  are  bonded
together,  often
u s i n g  l i n e s  t o
represent  covalent
bonds.  Recognizing
these  distinctions
allows  chemists  to
c o m m u n i c a t e
u n a m b i g u o u s l y
about  substances
ranging from simple
salts  to  complex
organic  molecules.

Ionic
Compounds

and Formula
Writing

One of  the  central
t o p i c s  i n  a n y
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
compounds  is  the
f o r m a t i o n  a n d
representation  of
ionic  compounds.
These  substances
form  when  metals
transfer  electrons
t o  n o n m e t a l s ,
r e s u l t i n g  i n
oppositely  charged
ions  that  attract
each other. Writing
the correct formula
requires  balancing
the  total  positive
a n d  n e g a t i v e
charges so that the
c o m p o u n d  i s
electrically  neutral.
For  instance,  when
ca lc ium  (Ca²⁺ )



comb ines  w i t h
chlorine  (Cl⁻),  the
resulting compound
is CaCl₂, not CaCl or
CaCl₃.  The  formula
must  reflect  that
two  chloride  ions
a r e  n e e d e d  t o
b a l a n c e  o n e
c a l c i u m  i o n .
Mas te r i ng  th i s
concept  involves
m e m o r i z i n g
c o m m o n  i o n
c h a r g e s ,
understanding  the
crisscross  method,
and  recognizing
polyatomic  ions
such  as  su l fate
( S O ₄ ² ⁻ )  o r
ammonium  (NH₄⁺).
When  polyatomic
ions  are  involved,
parentheses  are
used  to  indicate
mult ip les,  as  in
A l ₂ ( S O ₄ ) ₃ .  T h e
ability to write and
interpret  these

formulas  correctly
is a skill that will be
applied  throughout
any further study of
chemistry.

Covalent
Compounds
and Molecular
Formulas

U n l i k e  i o n i c
c o m p o u n d s ,
c o v a l e n t
compounds  form
when  nonmeta l
a t o m s  s h a r e
e lec t rons .  I n  a
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
c o m p o u n d s ,
students  learn  to
distinguish between
the  two  types  and
t o  a p p l y  t h e
appropriate naming
c o n v e n t i o n s .
C o v a l e n t
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compounds  are
often  composed  of
t w o  o r  m o r e
nonmetals ,  and
the i r  f o rmu las
reflect  the  actual
numbers  of  atoms
in  each  molecule.
F o r  e x a m p l e ,
carbon  dioxide  is
C O ₂ ,  n o t  C O ₂
because  carbon
forms  two  double
bonds with oxygen.
The naming system
f o r  c o v a l e n t
compounds  uses
prefixes  such  as
mono-,  di - ,  tr i - ,
tetra-, penta-, hexa-
,  hepta- ,  octa- ,
nona-, and deca- to
i n d i c a t e  t h e
number  of  each
atom. Thus, N₂O₅ is
d i n i t r o g e n
pentoxide,  and  SF₆
i s  s u l f u r
hexafluoride.  It  is
important  to  note

that  the  prefix
mono-  is  usually
omitted for the first
element  unless  it
helps  clarify  the
s t o i c h i o m e t r y .
U n d e r s t a n d i n g
these naming rules
e n s u r e s  c l e a r
communication and
prevents  errors
when  discussing
c h e m i c a l
substances.

Oxidation
States and
Their Role in
Formula
Writing

The  concept  o f
oxidation state, also
known as oxidation
number,  is  integral
t o  a  t h o r o u g h
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and



c h e m i c a l
c o m p o u n d s .
Oxidation  states
r e p r e s e n t  t h e
hypothetical charge
a n  a t o m  w o u l d
have if all its bonds
were  ionic.  These
n u m b e r s  h e l p
chemists determine
how atoms combine
and  how  to  name
c o m p o u n d s
c o r r e c t l y .  F o r
example,  in  FeCl₃,
i r o n  h a s  a n
oxidation  state  of
+3,  while  chlorine
is -1. In FeCl₂, iron
i s  + 2 .  T h e
systematic  naming
reflects this: iron(III)
chloride and iron(II)
c h l o r i d e ,
r e s p e c t i v e l y .
Transition  metals
o f t e n  e x h i b i t
multiple  oxidation
states,  making this
concept particularly

i m p o r t a n t .
Oxidation  states
also play a key role
in  balancing  redox
r e a c t i o n s  a n d
understanding  the
p r o p e r t i e s  o f
e l e m e n t s .  B y
assigning  oxidation
numbers  based  on
rules  such  as  the
free  element  rule,
the  sum  rule  for
compounds,  and
t h e  c o m m o n
oxidation states for
h y d r o g e n  a n d
oxygen,  students
can  tackle  more
complex  chemical
p r o b l e m s  w i t h
confidence.

Formula Mass
and Molar
Mass
Calculations

Another  vital  skill
c o v e r e d  i n  a
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Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
compounds  i s
calculating  formula
mass  and  molar
mass.  The  formula
m a s s  o f  a
compound  is  the
sum of  the  atomic
masses of all atoms
i n  i t s  f o r m u l a ,
expressed in atomic
mass  units  (amu).
For  example,  the
formula  mass  of
w a t e r  ( H ₂ O )  i s
a p p r o x i m a t e l y
1 8 . 0 2  a m u ,
calculated from two
hydrogen  atoms
(1.01  amu  each)
and  one  oxygen
atom (16.00  amu).
When expressed in
grams  per  mole,
this value becomes
the  molar  mass,
w h i c h  i s

n u m e r i c a l l y
i d e n t i c a l  b u t
expressed in g/mol.
Th is  concept  i s
c e n t r a l  t o
s t o i c h i o m e t r y ,
wh ich  invo lves
converting between
mass,  moles,  and
number of particles.
S tuden t s  mus t
b e c o m e
c o m f o r t a b l e
performing  these
calculations  using
the  periodic  table
and  understanding
the  relationship
between  formula
mass,  molar  mass,
and  Avogadro's
number. Mastery of
these  calculations
opens  the  door  to
q u a n t i t a t i v e
chemical  analysis
and  laboratory
applications.



Percent
Composition
from Chemical

Formulas

Determining  the
p e r c e n t
composition  of  a
c o m p o u n d  i s  a
practical application
of  the  concepts
f o u n d  i n  a n y
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
c o m p o u n d s .
P e r c e n t
composition  tells
y o u  t h e  m a s s
percentage of each
e l e m e n t  i n  a
c o m p o u n d .  T o
calculate  it,  divide
the  total  mass  of
each  element  by
the formula mass of
the  compound  and
multiply  by  100%.

For  instance,  in
CO₂,  the  percent
compos i t ion  o f
c a r b o n  i s
a p p r o x i m a t e l y
27.3%, and oxygen
is  about  72.7%.
This  information  is
useful  for  verifying
t h e  p u r i t y  o f  a
sample,  identifying
u n k n o w n
substances,  and
understanding  the
elemental  makeup
o f  compounds .
Hydrates,  which
incorporate  water
molecules into their
c r y s t a l l i n e
structure, also have
a  p e r c e n t
composition  that
includes  the  water
of  hydration.  For
e x a m p l e ,
C u S O ₄ · 5 H ₂ O
contains  copper
sulfate  and  five
water  molecules,
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and  i ts  percent
composition reflects
both the anhydrous
salt and the water.
These  calculations
r e i n f o r c e  t h e
r e l a t i o n s h i p
between  chemical
f o r m u l a s  a n d
physical quantities.

Empirical
Formulas from
Experimental
Data

A key practical skill
i n  a  Chapter  7
r e v i e w  o f
c h e m i c a l
fo rmu las  and
c h e m i c a l
compounds  i s
d e t e r m i n i n g
empirical  formulas
from  experimental
d a t a .  O f t e n ,
chemists analyze a
compound  to  find
t h e  m a s s e s  o r

percentages  o f
e a c h  e l e m e n t
present. From these
d a t a ,  t h e y  c a n
d e t e r m i n e  t h e
empirical  formula,
which  represents
the simplest whole-
number  rat io  of
atoms. The process
involves  converting
mass data to moles,
d iv id ing  by  the
smallest number of
moles  to  obtain
ratios,  and  then
adjusting any ratios
that  are not  whole
n u m b e r s  b y
multiplying  by  an
appropriate  factor.
For  example,  if  a
compound contains
40.0% carbon, 6.7%
hyd rogen ,  and
53.3%  oxygen  by
mass, the empirical
formula is  CH₂O.  If
the molecular mass
is  also  known,  the



molecular  formula
can  be  found  by
d i v i d i n g  t h e
molecular  mass  by
t h e  e m p i r i c a l
formula  mass.  This
method is essential
fo r  i dent i f y ing
u n k n o w n
compounds  and  is
widely used in both
a c a d e m i c  a n d
industrial  settings.
Understanding  this
process  deepens
appreciation  for
how  sc i en t i s t s
d e d u c e  t h e
compos i t ion  o f
matter.

Hydrates and
Their Formulas

Hydra tes  a re  a
specia l  c lass  of
compounds  that
i n c l u d e  w a t e r
molecules  as  part
of  their  crystalline

structure.  In  any
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
c o m p o u n d s ,
hydrates  serve  as
a n  e x c e l l e n t
example  of  how
chemical  formulas
can be extended to
include  additional
information.  The
f o r m u l a  f o r  a
hydrate  is  written
by  placing  a  dot
fo l lowed  by  the
number  of  water
molecules after the
f o r m u l a  o f  t h e
a n h y d r o u s
compound .  Fo r
e x a m p l e ,
C u S O ₄ · 5 H ₂ O
indicates that each
copper(II)  sulfate
unit  is  associated
with  five  water
molecules .  The
naming  convention
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uses  the  prefix
i n d i c a t i n g  t h e
number  of  water
molecules  followed
b y  t h e  w o r d
"hydrate."  Thus,
C u S O ₄ · 5 H ₂ O  i s
called  copper(II)
s u l f a t e
p e n t a h y d r a t e .
W h e n  h e a t e d ,
hydrates  lose  their
water of  hydration,
a process that  can
b e  s t u d i e d
g rav imet r i ca l l y .
Students  learn  to
c a l c u l a t e  t h e
f o r m u l a  o f  a
h y d r a t e  b y
determining  the
mass of  water  lost
upon  heating  and
relating  it  to  the
m o l e s  o f  t h e
a n h y d r o u s
compound.  These
skills have practical
app l icat ions  in
fields  such  as

pharmaceuticals,
agriculture,  and
materials  science.

Naming
Chemical
Compounds: A
Systematic
Approach

S y s t e m a t i c
nomenclature  is  a
cornerstone  of  any
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
c o m p o u n d s .
W i t h o u t  a
s t a n d a r d i z e d
naming  system,
chemists  would
s t r u g g l e  t o
c o m m u n i c a t e
accurately  about
substances.  The
International  Union
of Pure and Applied
Chemistry  (IUPAC)



provides  rules  that
apply to both ionic
a n d  c o v a l e n t
compounds.  For
ionic  compounds,
the metal (cation) is
named  first,
fo l lowed  by  the
nonmetal  (anion)
w i th  i t s  end ing
changed to "-ide." If
the metal can have
multiple  oxidation
s t a t e s ,  t h e
oxidation  state  is
i nd i ca ted  w i th
Roman numerals in
parentheses.  For
c o v a l e n t
c o m p o u n d s ,
prefixes are used to
denote the number
of  atoms  of  each
e lement .  Ac ids
have  the i r  own
naming conventions
d e p e n d i n g  o n
w h e t h e r  t h e y
contain oxygen. By
practicing  with  a

v a r i e t y  o f
examples,  students
build  fluency  in
converting between
n a m e s  a n d
formulas,  a  skil l
t h a t  i s
indispensable in the
laboratory  and  in
further  study  of
chemistry.  These
naming conventions
form the backbone
o f  c h e m i c a l
communication and
a r e  t e s t e d
thoroughly  in  any
c o m p r e h e n s i v e
chapter review.

Common
Mistakes and
How to Avoid
Them

E v e n  d i l i g e n t
students  encounter
p i t f a l l s  w h e n
studying a Chapter
7  r e v i e w  o f
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c h e m i c a l
fo rmu las  and
c h e m i c a l
compounds.  One
frequent  error  is
misapplying  the
crisscross  method
f o r  i o n i c
c o m p o u n d s ,
especially  when
polyatomic ions are
involved.  Another
common mistake is
forgetting to reduce
the subscripts  in  a
covalent formula to
their  simplest  ratio
when  writ ing  an
empirical  formula,
a l t h o u g h  f o r
c o v a l e n t
compounds  the
molecular  formula
i s  o f t e n  m o r e
useful.  Students
also  sometimes
c o n f u s e  t h e
prefixes  for
c o v a l e n t
compounds or omit

the Roman numeral
f o r  t r a n s i t i o n
metals.  Hydrate
formula calculations
can be tricky if the
water  loss  is  not
m e a s u r e d
accurately or if the
a n h y d r o u s
compound  absorbs
moisture  from  the
air.  To avoid these
errors,  consistent
practice and careful
attention  to  the
rules  are essential.
Creating a checklist
t h a t  i n c l u d e s
verifying  charge
balance,  checking
for polyatomic ions,
and  confirming
prefix  usage  can
h e l p  e n s u r e
a c c u r a c y .
Reviewing  sample
p r o b l e m s  a n d
working  through
them step  by  step
r e i n f o r c e s  t h e



correct  procedures
a n d  b u i l d s
confidence.

The Bigger
Picture: Why
This Chapter
Matters

U n d e r s t a n d i n g
Chapter 7 Review
C h e m i c a l
Formulas  And
C h e m i c a l
Compounds  is not
m e r e l y  a n
academic  exercise.
These concepts are
the  foundation  for
s t o i c h i o m e t r y ,
chemical  reactions,
solution  chemistry,
a n d  b e y o n d .
Professionals  in
fields  such  as
m e d i c i n e ,
e n v i r o n m e n t a l
s c i e n c e ,
engineering,  and
pharmaceut ica ls

rely on the ability to
i n t e r p r e t  a n d
m a n i p u l a t e
chemical  formulas
daily.  For students,
mastering  these
skills is essential for
s u c c e s s  i n
a d v a n c e d
chemistry  courses
and  standardized
exams.  The  ability
to  determine  the
composition  of  a
compound, write its
formula,  and name
it  correctly  is  akin
to  learn ing  the
a l p h a b e t  o f
chemistry.  Once
these  bu i l d i ng
blocks are in place,
m o r e  c o m p l e x
t o p i c s  s u c h  a s
reaction  balancing,
thermodynamics,
a n d  m o l e c u l a r
structure  become
far more accessible.
This  chapter  truly
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r e p r e s e n t s  a
turning point where
abstract  atomic
theory  becomes
applicable  to  real
substances  and
m e a s u r a b l e
quantit ies.

Conclusion

A  t h o r o u g h
Chapter 7 review
o f  c h e m i c a l
fo rmu las  and
c h e m i c a l
compounds equips
students  with  the
essential  skills  to
r e p r e s e n t  a n d
understand  the
substances  that
make up our world.
F r o m  w r i t i n g
correct formulas for
ionic  and  covalent
c o m p o u n d s  t o
calculating  percent
composition  and
d e t e r m i n i n g

empirical  formulas,
each concept builds
upon  the  last  to
create  a  complete
picture of chemical
composition.  The
systematic  naming
conventions provide
a  u n i v e r s a l
l a n g u a g e  t h a t
allows  chemists  to
communicate  with
c l a r i t y  a n d
p r e c i s i o n .  B y
mastering  these
foundational topics,
students  prepare
themselves  for  the
more  advanced
chemical  principles
that  l i e  ahead .
Whether  you  are
preparing  for  an
exam  or  s imply
s e e k i n g  t o
strengthen  your
c h e m i s t r y
knowledge,  a  solid
c o m m a n d  o f
chemical  formulas



and compounds will
serve you well in all

your  scientific
endeavors.


