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How To Find The Length Of A
Triangle Side

Mastering the Basics:
How To Find The Length
Of A Triangle Side

T r i ang les  a re  among  the  mos t
fundamental  shapes  in  geometry,
appearing everywhere from architectural

blueprints  to  navigation  systems.
Whether  you  are  a  student  tackling
homework,  a  DIY  enthusiast  building  a
deck, or a professional in engineering or
design, knowing how to find the length of
a triangle side is an essential skill.  The
approach you take depends entirely on
what information you already have.  Do
you  know  two  sides  and  the  included



angle?  Are  you  working  with  a  right
triangle? Or do you have two angles and
one  side?  Each  scenario  calls  for  a
specific formula. This guide will walk you
through every common method, ensuring
you can calculate  missing  side  lengths
with confidence and accuracy.

Why Finding a Triangle Side
Length Matters

Understanding  how  to  determine  a
missing  side  length  is  more  than  an
academic  exercise.  In  real-world
applications, you might need to measure
the height of a tree without climbing it,
determine  the  proper  length  of  a  roof
rafter, or calculate the distance across a

river. These practical problems all reduce
to  solving  for  a  side  of  a  triangle.  By
mastering the core principles, you equip
yourself with a tool that solves countless
everyday measurement challenges.  The
key is  knowing which method to apply
based on the data you have at hand.

Method 1: Using the
Pythagorean Theorem
for Right Triangles

If you are working with a right triangle
(a  triangle  containing  one  90-degree
angle), the Pythagorean theorem is your
fastest  and  simplest  tool.  This  ancient
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formula  states  that  the  square  of  the
hypotenuse (the side opposite the right
angle) equals the sum of the squares of
the  other  two  sides,  called  legs.  The
formula is written as:

a² + b² = c²

Here ,  c  a lways  rep resen ts  the
hypotenuse, while a  and b  are the two
legs.  To  find  a  missing  side,  you  simply
rearrange  the  equation  depending  on
whether  you  are  so lv ing  for  the
hypotenuse  or  one  of  the  legs.

Finding the Hypotenuse

When you know both legs and need the

hypotenuse, add their squares and take
the square root of the sum. For example,
if one leg is 3 units and the other is 4
units, you calculate:

c² = 3² + 4² = 9 + 16 = 25, so c = √25 =
5 units.  This  classic  3-4-5 triangle is  a
common  example  of  a  Pythagorean
triple,  where  all  sides  are  integers.

Finding a Missing Leg

If you know the hypotenuse and one leg,
subtract  the  square  of  the  known  leg
from the square of the hypotenuse, then
take the square root. For instance, if the
hypotenuse is 13 and one leg is 5, then:



a² = 13² – 5² = 169 – 25 = 144, so a =
√144 = 12 units.

The Pythagorean theorem is precise and
straightforward,  but  it  only  works  for
right triangles. If your triangle does not
have  a  right  angle,  you  need  a  different
approach.

Method 2: The Law of
Sines for Any Triangle

The Law of Sines is a powerful formula
that works for any triangle, whether it is
acute,  obtuse,  or  right.  It  relates  the
lengths  of  sides  to  the  sines  of  their
opposite angles. The formula states:

a / sin(A) = b / sin(B) = c / sin(C)

In this equation, a, b, and c are the side
lengths, and A, B, and C are the angles
opposite those respective sides. To find a
missing side using the Law of Sines, you
need to  know at  least  one  side-length
pair (a side and its opposite angle) and
the  angle  opposite  the  side  you  are
solving for.

When to Use the Law of Sines

You should apply the Law of Sines when
you know:

Two angles and any side (AAS
or ASA): Since the sum of angles
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in a triangle is always 180 degrees,
you can easily find the third angle.
Then, use the known side and its
opposite angle to set up a
proportion.
Two sides and a non-included
angle (SSA): This is known as the
ambiguous case because it can
sometimes yield zero, one, or two
possible triangles. Careful analysis
is required in this scenario.

Step-by-Step Example Using
Law of Sines

Suppose you have a triangle where angle
A is 40 degrees, angle B is 60 degrees,
and side a (opposite angle A) is 10 units.

To  find  side  b  (opposite  angle  B),  first
determine  angle  C:

C = 180 – 40 – 60 = 80 degrees.

Now apply the Law of Sines: a / sin(A) = b
/ sin(B), so 10 / sin(40°) = b / sin(60°).
Solving for b: b = 10 * sin(60°) / sin(40°).
Using  approximate  values,  sin(60°)  ≈
0.8660 and sin(40°) ≈ 0.6428, so b ≈ 10
* 0.8660 / 0.6428 ≈ 13.47 units.

The Law of Sines is especially useful in
navigation and surveying, where angles
are  frequently  measured  but  direct
distance  measurement  is  impractical.



Method 3: The Law of
Cosines for Any Triangle

When  you  know  two  sides  and  the
included angle  (SAS)  or  all  three sides
(SSS), the Law of Cosines is the formula
you need. It is essentially a generalized
version of the Pythagorean theorem that
works for any triangle, incorporating the
cosine of the angle between two known
sides. The formula for finding side c is:

c² = a² + b² – 2ab * cos(C)

Here, C is the angle opposite side c, and
a and b are the other two sides. You can
cycle the letters to solve for any side.

Solving with Two Sides and the
Included Angle (SAS)

If you know sides a and b and the angle C
between them, you can directly compute
side c. For example, let a = 8, b = 11,
and angle C = 50 degrees. Then:

c² = 8² + 11² – 2 * 8 * 11 * cos(50°).
cos(50°) ≈ 0.6428, so:

c² = 64 + 121 – 176 * 0.6428 = 185 –
113.13  ≈ 71.87,  giving  c  ≈  √71.87  ≈
8.48 units.

Solving with Three Sides (SSS)
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to Find an Angle

If you know all three sides, you can use
the  Law  of  Cosines  to  find  any  angle.
Rearranging the formula gives: cos(C) =
(a² + b² – c²) / (2ab). This is useful when
you need an angle rather than a side, but
it is also helpful for verifying if a triangle
is right, acute, or obtuse based on side
lengths.

The Law of  Cosines is  indispensable in
fields like physics and engineering, where
force vectors  and distances often form
non-right triangles.

Method 4: Special
Triangles and Common
Ratios

Sometimes,  you  can  find  a  missing  side
without  any  complex  formulas  if  you
recognize  a  special  triangle.  Two
common types are the 45-45-90 triangle
and  the  30-60-90  triangle,  which  have
fixed side ratios.

45-45-90 Triangle

In a 45-45-90 triangle (an isosceles right
triangle), the two legs are equal, and the
hypotenuse is leg times √2. If one leg is



known,  multiply  it  by  √2  to  get  the
hypotenuse. If the hypotenuse is known,
divide it by √2 to find each leg.

30-60-90 Triangle

In a 30-60-90 triangle, the sides are in
the ratio 1 : √3 : 2. The side opposite the
30-degree angle is  the shortest  (let  us
call it x). The side opposite the 60-degree
angle is x√3, and the hypotenuse is 2x. If
you  know  any  one  s ide,  you  can
immediately  find  the  other  two  using
these  ratios.

Recognizing these special  triangles can
save  significant  time,  especially  in
standardized tests or when working with

common  geometric  figures  like  squares
and  equilateral  triangles.

Practical Tips for
Accurate Calculation

Knowing  how  to  find  the  length  of  a
triangle  side  also  involves  avoiding
common  mistakes.  Here  are  several
strategies  to  ensure  your  results  are
correct:

Always check for right angles
first. If you identify a right triangle,
the Pythagorean theorem is
simpler than the Law of Cosines.
Verify your units. Ensure all side
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lengths are in the same unit before
performing calculations.
Use a calculator for
trigonometric functions. While
approximations are useful for
estimation, precise values often
require a scientific calculator.
Round only at the final step.
Keep full precision during
intermediate calculations to avoid
rounding errors.
Check for reasonableness. In
any triangle, the longest side is
opposite the largest angle, and the
shortest side is opposite the
smallest angle. If your result
contradicts this, recheck your work.

Choosing the Right
Method: A Quick
Decision Guide

With  multiple  methods  available,
selecting the correct approach is critical.
Use  this  simple  guide  to  decide  which
formula to apply:

Does the triangle have a right1.
angle? Use the Pythagorean
theorem.
Do you know two angles and2.
one side? Use the Law of Sines.
Do you know two sides and the3.
included angle? Use the Law of



Cosines.
Do you know all three sides?4.
Use the Law of Cosines to find an
angle, or check for special triangle
ratios.
Is it a special triangle5.
(45-45-90 or 30-60-90)? Use the
fixed side ratios.

By following this decision tree, you can
efficiently  determine  the  missing  side
length  without  unnecessary  complexity.

Common Mistakes to Avoid

Even  experienced  problem  solvers
occasionally  make  errors.  Here  are
pitfalls  to  watch  out  for:

Using the Pythagorean
theorem on a non-right
triangle. This is the most frequent
error. Always verify the presence of
a 90-degree angle first.
Mislabeling sides. In the Law of
Sines and Law of Cosines, sides
and angles must correspond
correctly. Side a is opposite angle
A, and so on.
Forgetting the ambiguous case
(SSA). When given two sides and a
non-included angle, there may be
two valid triangles. Check both
possibilities if the context allows.
Neglecting the angle sum
property. The sum of interior
angles is always 180 degrees. Use
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this to find missing angles quickly.

Real-World Application:
Measuring the Height of
a Building

Imagine you want to find the height of a
building but cannot measure it directly.
You  stand  a  known  distance  from the
base, say 50 meters,  and measure the

angle of elevation to the top, which is 35
degrees.  This  forms  a  right  triangle
where the base is 50 meters, the angle at
your  position  is  35  degrees,  and  the
height  is  the  opposite  side.  Using  the
tangent function:
tan(35°) = height / 50, so height = 50 *
tan(35°) ≈ 50 * 0.7002 ≈ 35.01 meters.

T h i s  i s  a  d i r e c t  a p p l i c a t i o n  o f
trigonometric  ratios  in  a  right


