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UNDERSTANDING THE MATH DEFINITION OF
COMPLEMENTARY ANGLES

Geometry  is  a  branch  of  mathematics  that  shapes  our
understanding  of  the  world  around  us,  from the  structure  of
buildings to the patterns in nature. Among the many fundamental
concepts in geometry, few are as essential and widely applicable
as  complementary  angles.  Whether  you  are  a  student
encountering  this  idea  for  the  first  time,  a  teacher  looking  for
clear  explanations,  or  simply  someone  refreshing  your
mathematical  knowledge,  grasping  the  math  definition  of
complementary  angles  is  a  vital  step  in  building  a  strong
geometric  foundation.  This  article  will  explore  the  definition  in
depth, provide clear examples, discuss common misconceptions,
and show you how this concept appears in everyday life. By the
end,  you  will  have  a  thorough  understanding  of  what
complementary  angles  are  and  how  to  work  with  them
confidently.

WHAT IS THE MATH DEFINITION OF COMPLEMENTARY
ANGLES?

At  its  simplest,  the  math  definition  of  complementary  angles
states that two angles are complementary if  the sum of their
measures equals exactly 90 degrees. In other words, when you
add the measure of one angle to the measure of another angle
and the total is 90°, those two angles are said to complement
each other.  The term "complementary"  comes from the Latin
word complere, meaning "to complete" or "to make whole." The
idea is that each angle completes the other to form a right angle.
For example, if one angle measures 30 degrees, its complement
would be 60 degrees because 30 + 60 = 90. Similarly, an angle
of 45 degrees is complementary to another angle of 45 degrees.
It is important to note that complementary angles do not have to
be adjacent to each other—they can be located in separate parts
of  a  geometric  figure or  even in  different  drawings entirely.  The
only condition is that their measures sum to 90 degrees.
The  math  definition  of  complementary  angles  can  be  expressed
algebraically. If we let angle A and angle B be complementary,
then:

Measure of Angle A + Measure of Angle B = 90°
If you know one angle, you can find its complement by
subtracting from 90°: Complement = 90° - Known Angle

This simple yet powerful relationship forms the basis for many
geometric proofs and real-world applications.

COMPLEMENTARY VS. SUPPLEMENTARY ANGLES:
UNDERSTANDING THE DIFFERENCE

One of the most common sources of confusion for students is
distinguishing  between  complementary  and  supplementary
angles. While both involve the sum of two angles, they refer to
different totals. Understanding the distinction is crucial for solving
geometry problems correctly.
As  we  have  established,  the  math  definition  of  complementary
angles involves a sum of 90 degrees. Supplementary angles, on

the other hand, are two angles whose measures add up to 180
degrees. A simple mnemonic device to remember the difference
is to associate the letter "C" in complementary with the number
90 (think of a "C" as a quarter circle, which is 90°) and the letter
"S" in supplementary with 180 (think of an "S" as a semi-circle,
which  is  180°).  Another  helpful  trick  is  to  remember  that
"complementary" sounds like "complete," and a right angle (90°)
completes a quarter turn.
Here is a quick comparison for clarity:

Complementary Angles: Sum = 90°
Supplementary Angles: Sum = 180°

Mixing these two up is a common error, but with practice and the
use of memory aids, it becomes second nature. Always check the
sum first when identifying angle relationships.

ADJACENT VS. NON-ADJACENT COMPLEMENTARY
ANGLES

Another  important  aspect  of  the  math  definition  of
complementary angles is that it does not require the angles to
share a common side or vertex. This leads to two categories:
adjacent  complementary  angles  and  non-adjacent
complementary  angles.

Adjacent Complementary
Angles
Adjacent complementary angles share a common vertex and a
common side, and their non-common sides form a right angle.
When two adjacent angles are complementary,  they fit  together
perfectly to create a 90-degree corner. You can visualize this by
imagining a right angle divided into two smaller angles by a ray
that originates from the vertex. For instance, if a right angle is
split  into a 30° angle and a 60° angle, those two angles are
adjacent  complementary  angles.  This  configuration  is  very
common in geometry problems and in real-life designs such as
furniture corners, architectural elements, and art compositions.

Non-Adjacent
Complementary Angles
Non-adjacent  complementary  angles  do  not  share  a  common
vertex or side. They can be located in entirely different parts of a
diagram or even in separate diagrams altogether. The only thing
that makes them complementary is the numerical relationship
between their measures. For example, a 20° angle and a 70°
angle  that  are  drawn  in  two  different  triangles  are  still
complementary  because  their  measures  add  up  to  90°.
Understanding  that  complementarity  is  a  numerical
relationship rather than a geometric relationship is essential
for mastering the concept.
This distinction is important because many geometry problems
require  you  to  identify  complementary  angles  that  are  not
obviously placed next to each other. Being able to recognize non-
adjacent  complementary  angles  is  a  skill  that  develops  with

https://www.everybodystreet.com/


2

2 Math Definition Of Complementary Angles 2023-01-28

practice and careful analysis of angle measures.

HOW TO FIND THE COMPLEMENT OF AN ANGLE

One of the most practical skills derived from the math definition
of complementary angles is the ability to find the complement of
any  given  angle.  This  is  a  straightforward  process,  but  it  is
important to understand the underlying logic so that you can
apply it in various contexts.
Given an angle with measure x, its complement is found using
the formula:
Complement = 90° - x
For example, if an angle measures 34°, its complement is 90° -
34° = 56°. Similarly, if an angle measures 87°, its complement is
90° - 87° = 3°. Notice that as the given angle gets closer to 90°,
its complement gets smaller. If an angle measures exactly 90°,
its  complement  would  be  0°,  which  is  a  special  case  often
discussed in geometry. Also, if an angle measures more than 90°,
it cannot have a positive complement, because subtracting from
90 would yield a negative number.  In standard geometry,  we
work with positive angle measures, so only acute angles (angles
less  than 90°)  can have complementary angles  that  are also
positive.
Here are some more examples to solidify the concept:

Complement of 10° = 80°
Complement of 45° = 45°
Complement of 72° = 18°
Complement of 1° = 89°

Practice finding complements of various angles until  the process
feels automatic. This skill will serve you well in more advanced
geometry and trigonometry.

REAL-WORLD APPLICATIONS OF COMPLEMENTARY
ANGLES

The  math  definition  of  complementary  angles  is  not  just  an
abstract  idea  confined  to  textbooks.  It  has  numerous  practical
applications  in  fields  such  as  architecture,  engineering,  design,
navigation,  and  even  sports.  Understanding  where
complementary angles appear in the real world can make the
concept more engaging and meaningful.

Architecture and
Construction
In architecture and construction,  right angles are everywhere.
Walls meet floors at 90-degree angles, and the corners of rooms
are often perfectly square. Complementary angles come into play
when  a  corner  is  not  exactly  90  degrees  and  needs  to  be
adjusted,  or  when  a  structure  incorporates  angled  supports.
Carpenters  and  builders  frequently  use  the  concept  of
complementary  angles  when  cutting  materials  to  fit  together  at
joints. For example, if a roof rafter needs to meet a horizontal
beam  at  a  specific  angle,  the  complementary  angle  helps
determine  the  correct  cut.

Navigation and Surveying
Surveyors and navigators use angles extensively to map out land
and plot courses. Complementary angles are particularly useful
when  working  with  bearings  and  directions.  In  navigation,  a
bearing  is  often  measured  from  north  or  south,  and  the

complementary angle helps determine the direction relative to
different  reference  points.  For  instance,  if  a  ship  is  sailing  at  a
bearing of 30° east of north, the complement of that angle (60°)
gives the bearing east of the opposite reference.

Art and Design
Artists  and  designers  rely  on  geometric  principles  to  create
visually appealing compositions. Complementary angles appear
in perspective drawing, where lines converge at specific angles to
create  the  i l lusion  of  depth.  Graphic  designers  use
complementary angles to create balance and harmony in logos,
layouts, and illustrations. Even the layout of a garden or a city
park  can  involve  complementary  angles  to  ensure  paths  and
features are aligned aesthetically and functionally.

Trigonometry and
Advanced Mathematics
In  trigonometry,  the  concept  of  complementary  angles  is
essential.  The  sine  of  an  angle  is  equal  to  the  cosine  of  its
complement, and vice versa. This relationship is expressed in the
identity: sin(x) = cos(90° - x) and cos(x) = sin(90° - x). This is
known as the cofunction identity, and it arises directly from the
definition  of  complementary  angles.  Understanding  this
connection  is  crucial  for  solving  trigonometric  equations  and
simplifying expressions. The word "cosine" itself is derived from
"complementary  sine,"  which  highlights  the  historical  and
mathematical  link  between  these  concepts.

COMMON MISCONCEPTIONS AND MISTAKES

Even after learning the math definition of complementary angles,
students  often  fall  into  certain  traps.  Being  aware  of  these
common errors can help you avoid them.
Misconception  1:  Complementary  angles  must  be
adjacent. As discussed earlier, this is not true. While adjacent
complementary  angles  are  a  common  sight  in  geometry
problems, complementarity is based solely on the sum of the
measures, not on spatial arrangement.
Misconception  2:  Only  acute  angles  can  be  part  of  a
complementary  pair.  This  is  partially  true  in  standard
geometry, where we consider positive angle measures. An acute
angle (less than 90°) can be complemented by another acute
angle to sum to 90°. However, in more advanced mathematics,
angles  can  be  negative  or  greater  than  360°,  and  the  definition
can  be  extended.  But  for  basic  geometry,  both  angles  in  a
complementary pair must be acute.
Misconception 3: Complementary angles always come in
pairs of two.  While  we usually  talk  about  two angles being
complementary, the idea can be extended. For example, three
angles  whose  measures  sum to  90°  could  be  considered  as
complements  to  each  other,  though  this  is  less  common.
Typically, "complementary" refers specifically to a pair of angles.
Misconception  4:  Confusing  complementary  with
complimentary.  This  is  a  spelling  and  usage  error.  In
mathematics,  the  correct  term  is  "complementary,"  meaning
"completing."  The  word  "complimentary"  means  expressing  a
compliment or provided free of charge. Getting these mixed up
can lead to confusion, especially in written work.
Being mindful of these pitfalls will help you maintain accuracy
and clarity when working with complementary angles.
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EXAMPLES AND PRACTICE PROBLEMS

The best way to solidify your understanding of the math definition
of complementary angles is through practice. Below are several
examples  and  problems  that  illustrate  different  aspects  of  the
concept.  Work  through  each  one  carefully,  and  check  your
understanding by verifying that the sums equal 90°.

Example 1: Basic
Identification
Angle P measures 22°. What is the measure of its complement?
Solution: Complement = 90° - 22° = 68°. So, angle P and an
angle of 68° are complementary.

Example 2: Algebraic
Application

Two angles are complementary. One angle measures (3x + 10)°
and the other measures (2x - 5)°. Find the value of x and the
measures of both angles.
Solution: Since the angles are complementary, we set up the
equation: (3x + 10) + (2x - 5) = 90. Simplifying gives 5x + 5 =
90, so 5x = 85, and x = 17. Then the first angle is 3(17) + 10 =
51 + 10 = 61°. The second angle is 2(17) - 5 = 34 - 5 = 29°.
Check: 61 + 29 = 90. Correct.

Example 3: Geometry
Diagram
In a right triangle, the two acute angles are complementary. This
is because the sum of all angles in a triangle is 180°, and the
right angle accounts for 90°, leaving 90° for the other two angles
combined. Therefore, if one acute angle in a right triangle is 38°,
the other acute angle must be 90° -


