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Ionic Compounds
And Metals
Chapter 7

Assessment

Mastering
Ionic
Compounds
and Metals:
A
Comprehens
ive Guide
for Chapter
7
Assessment

Chemistry often feels
like  learning  a  new

language,  and  few
chapters  introduce
a s  m a n y
fundamental  terms
and  concepts  as
Chapter  7,  which
typica l ly  covers
ionic  compounds
a n d  m e t a l s .
Whether  you  are
preparing for  a  unit
test, a final exam, or
s imply  t ry ing  to
s o l i d i f y  y o u r
understanding  of
chemical  bonding,
t h e  I o n i c
Compounds  And
Metals  Chapter  7



Assessment  can
seem daunting. This
guide is designed to
walk  you  through
every  core  idea,
from  the  nature  of
ionic  bonds  to  the
properties of metallic
lattices,  so  you  can
a p p r o a c h  y o u r
assessment  with
confidence.

Understanding  the
behavior of elements
and  the  compounds
t h e y  f o r m  i s
essential for success
in  chemistry.  Ionic
compounds  and
metals represent two
major  categories  of
substances,  each
w i t h  d i s t i n c t
s t r u c t u r e s  a n d
properties.  In  this
article, we will break
down the key topics
you  are  l ike ly  to
e n c o u n t e r  o n  a
C h a p t e r  7

assessment,  using
clear  explanations,
real-world examples,
and  study  t ips  to
r e i n f o r c e  y o u r
learning.

What Are Ionic
Compounds?
The Foundation
of Ionic Bonding

To master the Ionic
Compounds  And
Metals  Chapter  7
Assessment,  you
must  first
understand  what
m a k e s  a n  i o n i c
compound.  Ionic
compounds  form
when atoms transfer
electrons  from  one
to  another,  creating
ions.  Typically,  this
happens  between  a
m e t a l  a n d  a
nonmetal. The metal
loses  one  or  more
electrons to become
a positively charged
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cation,  while  the
nonmeta l  ga ins
those  electrons  to
become a negatively
charged  anion.  The
e l e c t r o s t a t i c
attraction  between
oppositely  charged
ions is called an ionic
bond.

For example, sodium
chloride  (table  salt)
i s  f o r m e d  w h e n
sodium  (a  metal)
donates  an  electron
t o  c h l o r i n e  ( a
nonmeta l ) .  The
resulting Na⁺ and Cl⁻
i o n s  a r e  h e l d
t o g e t h e r  i n  a
repeating  three-
d i m e n s i o n a l
arrangement  called
a crystal lattice. This
lattice structure is a
key concept for any
assessment covering
ionic compounds.

Key  properties  of

ionic  compounds
to  remember  for
your  test:

They are
crystalline
solids at room
temperature.
They have
high melting
and boiling
points because
of the strong
electrostatic
forces in the
lattice.
They are hard
and brittle –
when you
strike an ionic
crystal, layers
shift, causing
like-charged
ions to repel
and the crystal
to shatter.
They conduct
electricity
when dissolved
in water or
melted
(molten),



because the
ions are free to
move. In solid
form, they do
not conduct
electricity.

The Role of
Ionization
Energy and
Electron Affinity

Y o u r  C h a p t e r  7
assessment may ask
y o u  t o  r e l a t e
ionization  energy
and  electron  affinity
to  the  formation  of
ions .  Ion izat ion
energy is the energy
required  to  remove
an  electron  from  a
neutral atom. Metals
tend  to  have  low
ionization  energies,
making  it  easy  for
t h e m  t o  l o s e
electrons. Nonmetals
have  high  electron
affinities,  meaning
they  readily  gain

e l e c t r o n s .  T h e
o v e r a l l  e n e r g y
change  for  forming
an ionic compound is
usually  exothermic,
meaning  energy  is
re leased,  which
s t a b i l i z e s  t h e
system.

Furthermore,  you
may need to explain
why some elements
form  multiple  ions
(like iron, which can
form  Fe²⁺  or  Fe³⁺).
This  relates  to  the
transition  metals'
e l e c t r o n
configurations  and
the  relative  stability
of  partially  filled  d
subshells.

Writing
Chemical
Formulas for
Ionic
Compounds

One  o f  the  most
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practical skills tested
i n  a n y  I o n i c
Compounds  And
Metals  Chapter  7
Assessment  is  the
a b i l i t y  t o  w r i t e
correct  chemical
formulas. The rule is
simple:  the  total
positive charge must
balance  the  total
negative charge. Use
t h e  c r i s s c r o s s
method  or  simply
adjust  subscripts  so
that  the  charges
cancel.

F o r  e x a m p l e ,
calcium  (Ca²⁺)  and
oxygen  (O²⁻)  form
CaO. But what about
aluminum (Al³⁺) and
sulfur  (S²⁻)?  The
formula is Al₂S₃ – two
Al³⁺ ions give a total
of +6, and three S²⁻
i o n s  g i v e  - 6 .
Remember to always
reduce subscripts to
the  simplest  whole-

number ratio.

C o m m o n
polyatomic  ions
y o u  m u s t
memorize  for  the
assessment:

Ammonium
(NH₄⁺)
Nitrate (NO₃⁻)
Sulfate (SO₄²⁻)
Carbonate
(CO₃²⁻)
Phosphate
(PO₄³⁻)
Hydroxide
(OH⁻)

When  naming  ionic
compounds,  start
w i t h  t h e  c a t i o n
n a m e ,  t h e n  t h e
a n i o n  n a m e
(changing the ending
to  "-ide"  for  simple
a n i o n s ) .  F o r
example,  NaBr  is
sodium bromide. For
c o m p o u n d s
c o n t a i n i n g
polyatomic ions, just



use the name of the
polyatomic ion, e.g.,
N H ₄ N O ₃  i s
ammonium nitrate.

Metallic
Bonding: The
Sea of Electrons
Model

M e t a l s  a r e
f u n d a m e n t a l l y
different  from  ionic
compounds.  In  a
metallic bond, atoms
are  packed  closely
together,  and  their
valence  electrons
are  delocal ized,
meaning  they  are
f r e e  t o  m o v e
t h r o u g h o u t  t h e
entire structure. This
is often described as
a "sea of  electrons"
surrounding  positive
meta l  ions .  Th is
model  explains  the
c h a r a c t e r i s t i c
properties of metals.

P r o p e r t i e s  o f
metals you should
k n o w  f o r  t h e
C h a p t e r  7
assessment:

Malleability
and ductility:
Metals can be
hammered into
sheets or
drawn into
wires because
layers of
atoms can
slide past each
other without
breaking
bonds (the
electron sea
adjusts).
High electrical
and thermal
conductivity:
The
delocalized
electrons can
carry electric
current and
transfer kinetic
energy
efficiently.
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Luster: Light
reflects off the
mobile
electrons,
giving metals a
shiny
appearance.
High melting
points
(generally) due
to strong
metallic bonds,
though some
metals like
mercury are
liquid at room
temperature.

Al loys  are  also  a
common  topic.  An
alloy is a mixture of
two or  more metals
(or  a  metal  and  a
nonmetal)  that  has
metallic  properties.
Examples  include
s tee l  ( i r on  w i th
carbon  and  other
elements) and brass
(copper  and  zinc).
A l loys  are  o f ten

stronger,  harder,  or
more  resistant  to
corrosion  than  pure
metals.

Comparing Ionic
and Metallic
Bonding

Your  assessment
m a y  i n c l u d e
c o m p a r i s o n
questions. Here is a
quick contrast:

Feature Ionic
Compounds Metals

Bond type
Electrostatic
attraction
between
ions

Delocalized
electron
sharing

Structure Crystal
lattice

Close-packed
metallic
lattice

Conductivity
Only when
molten or
dissolved

High in solid
and liquid
states

Melting
point High Variable (but

often high)

Brittleness Brittle Malleable
and ductile

Understanding these
differences  will  help
you answer multiple-
choice  and  short-
answer questions on
t h e  I o n i c
Compounds  And
Metals  Chapter  7



Assessment.

Lattice Energy
and Stability

Lattice energy is the
energy  re leased
when  gaseous  ions
form one mole of an
ionic  solid.  It  is  a
m e a s u r e  o f  t h e
strength of the ionic
bonds in the lattice.
The  g reate r  the
lattice  energy,  the
more  s tab le  the
compound.  Factors
that  affect  lattice
energy  include  ion
charge and ion size.
For  example,  MgO
has  a  higher  lattice
energy  than  NaCl
because  Mg²⁺  and
O²⁻  have  l a rge r
charges  and  are
sma l l e r  i n  s i ze ,
leading  to  stronger
attractions.

Questions  on  lattice

energy often require
you  to  compare
c o m p o u n d s  o r
predict  which  one
has a higher melting
point.  Remember:
s t ronger  la t t ice
energy  =  h igher
melting  point.

Naming and
Formula Writing
Practice for
Ionic
Compounds

The  bes t  way  to
p repa re  f o r  t he
naming  portion  of
y o u r  C h a p t e r  7
assessment  is  to
p rac t i ce .  Wr i t e
f o r m u l a s  f o r
compounds  l i ke
magnesium  oxide
(MgO) ,  ca l c i um
chloride  (CaCl₂),
i r o n ( I I I )  o x i d e
( F e ₂ O ₃ ) ,  a n d
ammonium  sulfate
((NH₄)₂SO₄).  Also
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practice  going  from
formula  to  name,
especia l ly  when
transition metals are
involved (use Roman
numerals to indicate
charge).

For example, CuCl is
copper(I)  chloride,
w h i l e  C u C l ₂  i s
copper(II)  chloride.
Without  the  Roman
numeral,  the  name
would be ambiguous.

Metallic Bonds
and Properties:
Deeper Insights

S o m e t i m e s
assessments ask you
t o  e x p l a i n  w h y
metals  are  shiny  or
why  they  are  good
conductors .  The
electron  sea  model
p r o v i d e s  t h e
a n s w e r s .
Additionally,  you
may be asked about

the trend in metallic
strength  across  a
period  or  down  a
group.  For  example,
alkali metals are soft
a n d  h a v e  l o w
m e l t i n g  p o i n t s
because  each  atom
contributes only one
electron to  the sea,
resulting  in  weaker
bonding.  Transition
metals,  with  more
d e l o c a l i z e d
electrons,  are  much
harder  and  have
h i g h e r  m e l t i n g
points.

Understanding  the
relationship between
t h e  n u m b e r  o f
valence  electrons
a n d  m e t a l l i c
properties is crucial.
The  more  electrons
that are delocalized,
the  stronger  the
bond and the higher
the melting point.



Common
Mistakes to
Avoid on the
Assessment

Forgetting to
reduce
subscripts:
The formula
for calcium
oxide is CaO,
not Ca₂O₂.
Misidentifyin
g polyatomic
ions: Treat
them as single
units. For
example, in
ammonium
nitrate, the
formula is
NH₄NO₃, not
two separate
ions.
Using Roman
numerals
incorrectly:
Only use them
for transition
metals that
can have

multiple
oxidation
states. Do not
use them for
main group
metals like
sodium or
calcium.
Confusing
ionic and
covalent
bonding:
Remember,
ionic is metal
+ nonmetal
(usually),
covalent is
nonmetal +
nonmetal.
Forgetting
that metals
do not form
ions in the
solid state:
They have
delocalized
electrons, not
discrete ions.
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How to Study
Effectively for

Chapter 7

Y o u r  I o n i c
Compounds  And
Metals  Chapter  7
Assessment  will
l i ke l y  tes t  bo th
c o n c e p t u a l
understanding  and
practical application.
H e r e  a r e  s t u d y
strategies:

Flashcards:
Write the
name of an
ionic
compound on
one side and
its formula on
the other.
Include
polyatomic
ions.
Practice
problems:
Write formulas
for at least 20
compounds.

Then reverse
them. Time
yourself.
Draw
diagrams:
Sketch a
crystal lattice
and label the
ions. Draw the
electron sea
model for a
metal.
Explain aloud:
Teach the
concepts to a
friend or even
to yourself. If
you can
explain it well,
you
understand it.
Review past
quizzes:
Identify
patterns in
mistakes and
focus on those
areas.



Real-World
Applications of
Ionic
Compounds and

Metals

Ionic compounds are
everywhere:  table
salt,  baking  soda
( s o d i u m
b i c a r b o n a t e ) ,
calcium carbonate in
chalk,  and  many
more.  Metals  are
used in construction,
e l e c t r o n i c s ,
transportation,  and
j e w e l r y .
Understanding  their
propert ies  helps
engineers  choose
the  right  materials.
For  instance,  the
high  conductivity  of
copper  makes  i t
ideal for wiring. The
brittleness  of  ionic
compounds  means
they are often used
a s  s t r u c t u r a l

materials  only when
reinforced.

On your assessment,
you might encounter
an  applied  question
such  as:  "Why  is
magnesium  oxide
used as a refractory
material  (able  to
withstand high heat)
in  furnaces?"  The
answer  l ies  in  its
high  lattice  energy
and  melting  point.

Conclusion:
Preparing for
Success

By now,  you should
have a solid grasp of
the core topics  that
appear on any Ionic
Compounds  And
Metals  Chapter  7
Assessment.  From
the  basics  of  ionic
and metallic bonding
to the practical skills
of  writing  formulas
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a n d  p r e d i c t i n g
propert ies,  each
piece  of  knowledge
b u i l d s  y o u r
confidence.
Remember to review
your  class  notes,
complete  practice
problems, and clarify
any  confusion  with
your  teacher  o r
textbook.

Ionic compounds and
metals  are  not  just
academic  concepts
— they  are  part  of

the  world  around
you. When you look
at  a  sh iny  meta l
spoon  or  sprinkle
salt  on  your  food,
you  are  observing
the  very  principles
covered  in  Chapter
7.  With  thorough
preparation, you can
turn  a  potentially
c h a l l e n g i n g
assessment  into  an
o p p o r t u n i t y  t o
demonstrate  your
understanding. Good
luck!


