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INTRODUCTION: UNLOCKING THE
SECRETS OF SPECIAL
PARALLELOGRAMS

Geometry  is  not  just  a  collection  of
abstract rules; it is the language of the
physical  world.  From the tiles  on your
kitchen  floor  to  the  design  of  a
skyscraper, geometric shapes define our
environment. Among the most versatile
and commonly encountered shapes are
p a r a l l e l o g r a m s .  W h i l e  e v e r y
parallelogram  has  a  standard  set  of
properties—opposite  sides  parallel,
opposite  sides  equal,  opposite  angles
equal,  and  diagonals  that  bisect  each
other—some  parallelograms  are  extra
special.  They  follow  stricter  rules  and
boast unique characteristics. This article
explores  the  6  5  additional  practice
properties  of  special  parallelograms,
focusing on the three key members of
this elite group: rectangles, rhombuses,
and squares. By the end of this guide,
you  will  not  only  understand  their
distinct traits but also know exactly how
to  apply  them  in  problem-solving
scenarios.
Working  through  the  6  5  additional
practice  properties  of  special
parallelograms  is  essential  for
mastering  high  school  geometry.  This
practice typically covers how to identify
and prove that a given quadrilateral is a
rectangle, rhombus, or square based on

specific  conditions.  Whether  you  are  a
student  preparing  for  an  exam  or  a
teacher  looking  for  clear  explanations,
this  article  will  serve  as  a  reliable
resource.

WHAT ARE SPECIAL
PARALLELOGRAMS? A QUICK
REFRESHER

Before diving into the practice problems,
it  is  helpful  to  recall  what  makes  a
parallelogram  special.  A  standard
parallelogram is a quadrilateral with both
pairs of opposite sides parallel. However,
when we add extra constraints—such as
equal  side  lengths,  right  angles,  or
specific  diagonal  properties—we  get  a
special  parallelogram.
T h e  t h r e e  t y p e s  o f  s p e c i a l
parallelograms  are:

Rectangle: A parallelogram with
four right angles.
Rhombus: A parallelogram with
four congruent sides.
Square: A parallelogram that is
both a rectangle and a rhombus.

Each  of  these  shapes  inherits  all  the
standard properties of a parallelogram,
but  they  also  possess  additional
properties  that  make  them  unique.
Understanding  these  addit ional
properties is the core focus of the 6 5
additional practice.
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The Hierarchy of
Parallelograms
It  is  important  to  visualize  how these
shapes relate to one another. A square is
a  subset  of  both  a  rectangle  and  a
rhombus. In other words, every square is
a  rectangle,  and  every  square  is  a
rhombus. However, not every rectangle
is a square, and not every rhombus is a
square. This hierarchical  relationship is
crucial  when  completing  practice
exercises. You can often prove a shape
is  a  square  by  first  proving  it  is  a
rectangle  and  then  proving  it  is  a
rhombus, or vice versa.

PROPERTY 1: THE RECTANGLE
AND ITS RIGHT ANGLES

When  you  hear  the  word  "rectangle,"
you  likely  think  of  a  shape  with  four
square corners. That is accurate, but the
formal  definition  is  more  precise.  A
rectangle  is  a  parallelogram  with  one
right angle. Because of the properties of
parallel lines, if a parallelogram has one
right angle, all four angles must be right
angles.
Additional properties of a rectangle
include:

All angles measure 90 degrees.
The diagonals are congruent (they
have the same length).
The diagonals bisect each other
(this is true for all parallelograms,
but in a rectangle, they are also
equal).

In the context of 6 5 additional practice
properties of special parallelograms, you
w i l l  o f t en  be  asked  to  p rove  a
quadrilateral is a rectangle. You can do
this by showing that the parallelogram

has a right angle, or by showing that its
diagonals are congruent. Both methods
are valid, but the right-angle method is
often  more  direct  when  working  with
coordinate geometry.

Practice Problem
Example for a
Rectangle
Consider a quadrilateral with vertices at
A(0,0), B(5,0), C(7,3), and D(2,3). First,
verify  that  it  is  a  parallelogram  by
checking that opposite sides are parallel.
Then,  check  if  it  is  a  rectangle  by
calculating the slopes of adjacent sides.
If  the  slopes  are  negative  reciprocals,
the  sides  are  perpendicular,  and  you
have  a  right  angle.  This  confirms  the
shape  is  a  rectangle.

PROPERTY 2: THE RHOMBUS AND
ITS CONGRUENT SIDES

A  rhombus  is  often  described  as  a
"slanted square" because all four sides
are  equal,  but  the  angles  are  not
necessarily  90  degrees.  In  fact,  a
rhombus  can  look  like  a  pushed-over
square,  but  its  sides  remain  locked in
equal length.
Key  additional  properties  of  a
rhombus  include:

All four sides are congruent.
The diagonals are perpendicular
bisectors of each other.
The diagonals bisect the interior
angles (each diagonal splits an
angle into two equal measures).

These properties are powerful tools for
solving  geometry  problems.  For
e x a m p l e ,  i f  y o u  k n o w  t h a t  a
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parallelogram  has  perpendicular
diagonals,  you  can  immediately
conclude that it is a rhombus. Similarly,
if you know a diagonal bisects an angle
in  a  parallelogram,  you  have  strong
evidence for a rhombus.

Practice Problem
Example for a
Rhombus
Suppose you are given a parallelogram
with side lengths all equal to 8 units, and
one diagonal measures 10 units. Using
the  properties  of  a  rhombus,  you  can
find  the  length  of  the  other  diagonal.
Because the diagonals are perpendicular
and they bisect each other, you can use
the Pythagorean theorem on one of the
four  right  triangles  formed  by  the
diagonals.  This  type  of  problem  is  a
staple in the 6 5 additional practice.

PROPERTY 3: THE SQUARE – THE
ULTIMATE SPECIAL
PARALLELOGRAM

The square is the most symmetrical of
all  quadrilaterals.  It  combines  the
properties of both the rectangle and the
rhombus.  A  square  is  a  parallelogram
with four right angles and four congruent
sides. Because of this, a square inherits
every property from both parent shapes.
Additional  properties  of  a  square
include:

All sides are congruent (rhombus
property).
All angles are 90 degrees
(rectangle property).
Diagonals are congruent
(rectangle property).
Diagonals are perpendicular

(rhombus property).
Diagonals bisect the angles
(rhombus property).
Diagonals bisect each other
(parallelogram property).

Because  the  square  is  so  well-defined,
proving  a  shape  is  a  square  often
requires  showing  that  it  is  both  a
rectangle  and  a  rhombus.  In  many
textbooks, the 6 5 additional practice will
ask  you  to  determine  i f  a  g iven
quadrilateral  is  a  square  based  on
limited  information.

Practice Problem
Example for a
Square
Imagine  you have a  quadrilateral  with
vertices at (0,0), (4,0), (4,4), and (0,4).
This  is  clearly  a  square  because  the
sides are equal and the angles are right.
However,  a  more  challenging  problem
might  give  you  a  parallelogram  with
d i a g o n a l s  t h a t  a r e  e q u a l  a n d
perpendicular.  This set of  conditions is
sufficient to prove that the parallelogram
is a square.

HOW TO APPROACH 6 5
ADDITIONAL PRACTICE
PROBLEMS

When you sit down to complete the 6 5
additional practice properties of special
parallelograms,  having  a  systematic
approach is essential. Here is a step-by-
step strategy that  will  help you tackle
any problem with confidence.
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Step 1: Confirm
the Base Shape
Before determining if a shape is special,
you  must  first  confirm  it  is  a
parallelogram.  Look  for  two  pairs  of
parallel sides. You can check this using
slope  calculations  in  coordinate
geometry or by measuring side lengths
in  a  diagram.  If  the  shape  is  not  a
parallelogram, it cannot be a rectangle,
rhombus, or square.

Step 2: Check for
Right Angles
If the shape is a parallelogram, check for
right angles. If you find at least one right
angle, the shape is a rectangle. In many
problems,  you  will  need  to  verify  this
using  perpendicular  slopes  or  the
Pythagorean  theorem.

Step 3: Check for
Equal Sides
Next,  check  i f  a l l  four  s ides  are
congruent.  If  they are,  the shape is  a
rhombus.  You  can  use  the  distance
formula  for  coordinates  or  simply
compare  given  measurements.

Step 4: Combine
the Results
If  the shape is both a rectangle and a
rhombus, it  is a square. If  it  is  only a
rectangle, you have a rectangle. If it is
only a rhombus, you have a rhombus. If

i t  i s  ne i the r ,  you  have  a  p l a in
parallelogram.

Step 5: Use
Diagonal
Properties as
Shortcuts
Sometimes,  you do not need to check
sides  and  angles  directly.  Diagonal
properties  can  serve  as  shortcuts:

Congruent diagonals = rectangle.
Perpendicular diagonals =
rhombus.
Both congruent and perpendicular
diagonals = square.

These  shortcuts  are  very  useful  in
advanced  problems  and  appear
frequently in the 6 5 additional practice.

COMMON MISTAKES TO AVOID

Even  experienced  students  can  make
errors  when  working  with  special
parallelograms. Here are some pitfalls to
watch out for:

Assuming all parallelograms1.
are rectangles: Remember,
rectangles are a subset. A regular
parallelogram does not have right
angles unless specified.
Forgetting that a square is2.
also a rectangle and a
rhombus: Some problems ask you
to "list all names that apply."
Always include square if it fits both
conditions.
Relying on appearance: In3.
geometry problems, diagrams are
not always drawn to scale. Never
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assume a shape is a special
parallelogram based solely on how
it looks. Always verify using
properties.
Mixing up diagonal properties:4.
All parallelograms have diagonals
that bisect each other. But only
rectangles have congruent
diagonals, and only rhombuses
have perpendicular diagonals. A
square has both.

REAL-WORLD APPLICATIONS OF
SPECIAL PARALLELOGRAMS

Understanding  the  6  5  additional
p rac t i ce  p roper t ies  o f  spec ia l
parallelograms is not just about passing
a test. These shapes appear everywhere
in  the  real  world.  Architects  use
rectangles  for  doors  and  windows
because  right  angles  ensure  structural
stability.  Rhombuses  are  found  in  tile
patterns  and  floor  designs  for  aesthetic
appeal.  Squares  are  used  in  grid
systems,  digital  screens,  and  city
planning.
For  example,  consider  a  rectangular
park.  The  path  that  runs  diagonally
across the park will be the same length
as the other diagonal. This property of
rectangles  helps  city  planners  design
efficient  walking  paths.  In  construction,
knowing  that  the  diagonals  of  a
rectangular  foundation  are  congruent
helps  builders  ensure that  corners  are
perfectly square.
In the world of graphic design and digital
i m a g i n g ,  p i x e l s  a r e  s q u a r e s .
Understanding the properties of squares
helps designers  calculate aspect  ratios
and  scale  images  without  distortion.

Even in  sports,  the playing field is  often
a rectangle, and the center circle relies
on the symmetry of the shape.
ADVANCED PRACTICE:
COORDINATE PROOFS

One of the most challenging aspects of
the  6  5  additional  practice  is  proving
properties using coordinate geometry. In
these  prob lems,  you  are  g iven
coordinates  for  the  vertices  of  a
quadrilateral and asked to classify it.
Example Problem: Given quadrilateral
ABCD with vertices A(1,2), B(4,5), C(7,2),
and D(4,-1), determine if it is a special
parallelogram and classify it.
Solution approach:
First,  check if  it  is  a  parallelogram by
calculating the slopes of AB and CD, and
BC and AD. If both pairs are parallel, you
have a parallelogram. Next, calculate the
lengths of  all  sides using the distance
formula.  If  all  sides  are  equal,  it  is  a
rhombus.  Then,  check if  the slopes of
adjacent sides are negative reciprocals.
If they are, you have a rectangle. If both
conditions are true, it is a square. In this
case,  the  quadrilateral  is  indeed  a
square.
This type of problem integrates algebra
and geometry, demonstrating how the 6
5  additional  practice  connects  different
mathematical  concepts.

TIPS FOR TEACHERS AND
TUTORS

If you are helping students master the 6
5  additional  practice  properties  of
special  parallelograms,  consider  using
visual aids and manipulatives


