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INTRODUCTION TO
COMPLEMENTARY ANGLES

Geometry  is  full  of  relationships  that
make numbers and shapes come alive.
Among  the  most  fundamental  and
intuit ive  ideas  is  the  concept  of
complementary  angles.  If  you  have
ever placed two corners of  a  piece of
paper together to form a perfect right

angle, or arranged two slices of pizza so
that  they  fill  exactly  a  quarter  of  the
whole pie, you have already worked with
complementary angles. In mathematical
terms, complementary angles are two
angles  whose  measures  add  up  to
exactly  90  degrees.  That  simple
definition  opens  the  door  to  solving
puzzles,  understanding  right  triangles,
and even navigating the world  around
us.
Whether you are a student brushing up
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on basic geometry or a curious learner
wanting  to  strengthen  your  math
foundat ion,  knowing  what  are
complementary angles in math  is a
stepping stone to more advanced topics
like  trigonometry  and  coordinate
geometry.  This  article  will  walk  you
through the definition, properties, types,
examples, and real-world applications of
complementary  angles  in  a  clear,
organized manner. We will also compare
them  with  supplementary  angles,
examine  how  they  work  in  r ight
triangles, and share tips for identifying
them quickly.  Let’s  begin  by  breaking
down  the  definition  and  the  underlying
rule  that  governs  these  special  angle
pairs.

DEFINITION: WHAT ARE
COMPLEMENTARY ANGLES?

Two angles are called complementary
angles when the sum of their measures
equals 90 degrees (a right angle). Each
angle is said to be the complement of
the other. The angles do not have to be
adjacent—they  can  be  separate,  but
their  measures  must  add  to  90°.  For
example, a 30° angle and a 60° angle
are complementary because 30 + 60 =
90.  Similarly,  a  45°  angle  is  its  own
complement because 45 + 45 = 90.
It  is  important  to  note  that  the  word
“complement”  comes  from  the  Latin
complēmentum,  meaning  “that  which
fills  up”  or  “completes.”  In  geometry,  a
90°  angle  is  considered  a  “complete”
right  angle,  and  two  complementary
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angles  together  “complete”  that  right
angle.  This  idea  is  central  to  many
geometr ic  proofs  and  pract ica l
calculations.

Key Rule for
Complementary
Angles

Sum condition: If ∠A and ∠B are
complementary, then ∠A + ∠B =
90°.
Individual measure: If you know
one angle, you can find its
complement by subtracting it from
90°.
Complementary angles can be

adjacent (sharing a common
vertex and side) or non-adjacent.

For instance, if an angle measures 38°,
its  complement  is  90°  –  38°  =  52°.
Conversely,  if  an  angle  is  89°,  its
complement is a tiny 1°. The only angle
that cannot have a positive complement
is  an angle greater than 90°,  because
then the complement would be negative,
which  is  not  defined  for  standard  angle
measures (unless dealing with directed
angles).

PROPERTIES OF
COMPLEMENTARY ANGLES

Understanding  the  properties  of
complementary  angles  helps  you work
more  efficiently  with  them  in  problems
and  proofs.
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Sum is always 90°: This is the1.
defining property. No matter how
large or small the two angles are,
if they are complementary, their
measures add to exactly 90°.
Each angle is acute (less than2.
90°): Since the sum is 90°, both
individual angles must be less than
90°. A 90° angle cannot have a
positive complement because 90
+ 0 = 90, but a 0° angle is
degenerate. In typical geometry
problems, complementary angles
are both acute.
Complements of the same3.
angle are equal: If two angles
are both complementary to the
same angle, then those two angles
are congruent (have the same
measure). For example, if ∠A and

∠B both complement ∠C (i.e., ∠A
+ ∠C = 90° and ∠B + ∠C = 90°),
then ∠A = ∠B by subtraction.
Complementary angles in right4.
triangles: In any right triangle,
the two acute angles are always
complementary. This property is
used extensively in trigonometry.
Vertical angles are not5.
complementary (generally):
Vertical angles are equal, not
sums. But if a vertical angle pair
happens to measure 45° each,
then they are also complementary
to each other (45+45=90). This is
a special case, not a general
property.

TYPES OF COMPLEMENTARY
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ANGLE PAIRS

Complementary angles can be classified
based on their spatial relationship:

Adjacent
Complementary
Angles
When two complementary angles share
a common vertex and a common side,
t h e y  a r e  c a l l e d  a d j a c e n t
complementary  angles.  Think  of  a
right angle split by a ray. For example, if
a 90° angle is divided into a 34° angle
and  a  56°  angle,  those  two  adjacent
angles are complementary.

Adjacent  complementary  angles  are
common  in  geometry  diagrams,
especially when a perpendicular line is
drawn.  They often appear  in  problems
involving angle bisectors or linear pairs
that  sum to  180°  (but  note:  adjacent
complementary  angles  always  sum  to
90°, not 180°).

Non-Adjacent
Complementary
Angles
Two complementary angles can also be
separated—they do not need to touch.
For instance, a 20° angle at one corner
of a triangle and a 70° angle at another
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corner  of  the  same  tr iangle  are
complementary,  even  though  they  do
not share a vertex or side. In many word
problems,  you are  given two separate
angles and asked to determine if  they
are  complementary  purely  by  adding
their measures.

COMPLEMENTARY ANGLES VS.
SUPPLEMENTARY ANGLES

A  common  point  of  confusion  for
students  is  the  difference  between
complementary  and  supplementary
angles.  Both  describe  pairs  of  angles
that sum to a specific value, but the key
difference is the sum:

Complementary angles: sum =
90° (a right angle).
Supplementary angles: sum =

180° (a straight angle).

A helpful mnemonic: “C” comes before
“S”  in  the  alphabet,  and  90  comes
b e f o r e  1 8 0  n u m e r i c a l l y .  S o
Complementary = 90 (right angle) and
Supplementary  =  180  (straight  line).
Another trick: think of a “complement”
as  something  that  completes  a  right
angle,  while  a  “supplement”  fills  up  a
straight  line.
Both  types  of  angle  pairs  appear
frequently in geometry, especially when
working with parallel lines, polygons, and
transversals.  Make  sure  you  always
check whether the problem asks for the
complement  (90  minus  angle)  or  the
supplement (180 minus angle).
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HOW TO FIND THE COMPLEMENT
OF AN ANGLE

Finding the complement of a given angle
is  a  simple  subtraction  problem:
Complement = 90° – given angle. But
there are a few twists when dealing with
algebraic expressions or variables.

Numerical
Example
Find the complement of 27°.
Solution:  90°  –  27°  =  63°.  So,  the
complement of 27° is 63°. Check: 27 +
63 = 90.

Algebraic
Example
If an angle measures (3x + 10)°, find its
complement in terms of x.
Complement = 90° – (3x + 10)° = (80 –
3x)°.
For  this  complement  to  be  a  positive
angle, we need 80 – 3x > 0, i.e., x <
26.67.  Usually,  problems  restrict  x  to
values that keep both angles acute.

Word Problem
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Example
“Two  angles  are  complementary.  One
angle is 12° more than twice the other.
Find both angles.”
Let  the  smaller  angle  be  x.  Then  the
larger  is  2x  +  12.  Since  they  are
complementary: x + (2x + 12) = 90 →
3x + 12 = 90 → 3x = 78 → x = 26°. So
the smaller angle is 26°, and the larger
is 2(26) + 12 = 64°. Check: 26 + 64 =
90.

COMPLEMENTARY ANGLES IN
RIGHT TRIANGLES

One of the most important applications
of  complementary  angles  appears  in
right triangles. In a right triangle, one
angle is always 90°, and the sum of the

three interior angles is 180°. Therefore,
the other two angles (the acute angles)
must  sum  to  90°.  That  makes  them
complementary.
For  example,  in  a  right  triangle  with
angles 90°, 30°, and 60°, the 30° and
60°  angles  are  complementary.  This
relationship  is  the  foundation  of
trigonometric  identities  like  sin(θ)  =
cos(90° – θ) and tan(θ) = cot(90° – θ). In
fact,  the co-  prefix in  cosine,  cotangent,
a n d  c o s e c a n t  s t a n d s  f o r
“complementary.” Cosine literally means
“sine of the complementary angle.”
Understanding that acute angles in right
triangles are complementary allows you
to solve for unknown angles quickly. If
you know one acute angle,  subtract  it
from 90° to get the other acute angle
without using the triangle sum theorem.
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REAL-WORLD APPLICATIONS OF
COMPLEMENTARY ANGLES

Complementary  angles  are  not  just
abstract math concepts—they appear in
everyday life and various professions:

Construction and Carpentry:
When cutting a piece of wood to fit
a corner, you often need to
calculate the complementary
angle so that two pieces meet at a
perfect 90° joint.
Navigation and Surveying:
Bearings and directions often use
complementary angles. For
instance, if a boat travels at a 30°
angle from north, its complement
(60°) might be used to determine
the eastward component.
Art and Design: Artists use

complementary angles to create
perspective and balance. The
angle of a shadow relative to the
ground often complements the
angle of the sun.
Sports: In billiards, the angle of
incidence and reflection often
involve complementary
relationships when aiming for a
corner pocket.
Computer Graphics: Rotation
matrices and vector calculations
rely on complementary angles to
determine projections and
transformations.

HOW TO IDENTIFY
COMPLEMENTARY ANGLES IN
DIAGRAMS

When looking at a geometric figure, here
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are steps to spot complementary angles:

Look for a right angle symbol (a1.
small square) in the diagram. Any
two angles that together fill that
square are complementary.
If a perpendicular line is drawn,2.
the two adjacent angles formed
are complementary.
In a right triangle, the two acute3.
angles are always complementary.
If you see a straight line with a ray4.
dividing it, those angles are
supplementary (180°), not
complementary. But if the ray
creates a right angle (90°), then
the two parts are complementary.

COMMON MISTAKES TO AVOID

Even  with  a  simple  definition,  students

sometimes make errors. Here are pitfalls
to watch for:

Confusing complement and
supplement: Double-check if the
sum should be 90° or 180°.
Assuming adjacent angles are
always complementary:
Adjacent angles can sum to any
value. Only if they form a right
angle are they complementary.
Forgetting that both angles
must be acute: If one angle is
90° or greater, it cannot have a
positive complement. However, in
some advanced contexts,
complements can be negative or
zero, but those are rare.
Mixing up “complementary”
with “complimentary”: The
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mathematical term is
“complementary” (with an “e”),
not “complimentary” (which
means free or praising).

PRACTICE PROBLEMS (WITH
SOLUTIONS)

Sharpen your understanding with these
problems. Try solving before looking at
the answer.

Find the complement of 48°.1.
Answer: 90° – 48° = 42°.
An angle is 17° less than its2.
complement. Find the angle.
Let the angle be x. Its complement
is 90 – x. Equation: x = (90 – x) –
17 → x = 73 – x → 2x = 73 → x =
36.5°. Complement = 53.5°.
Check: 36.5 + 53.5


