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Understanding the properties of right triangles is fundamental in geometry, trigonometry, and
numerous real-world applications such as engineering, architecture, and physics. When given a right
triangle with some known side lengths, especially when one side length involves a radical (square
root), the challenge often lies in determining the length of the unknown leg. This article explores
how to find the missing side in such cases, focusing on the relationships dictated by the Pythagorean
theorem and related trigonometric principles.

Fundamental Concepts of Right Triangles

What Defines a Right Triangle?

A right triangle is a triangle that contains one angle measuring exactly 90 degrees. The side opposite
this right angle is called the hypotenuse, which is always the longest side of the triangle. The other
two sides are known as the legs.

Key Sides in a Right Triangle

- Hypotenuse (c): The side opposite the right angle.
- Legs (a and b): The two sides that form the right angle.

Basic Properties

- The Pythagorean theorem relates these sides:

a2+ b?=c?

- Trigonometric ratios connect the angles to side lengths:
- Sine: sin(0) = opposite/hypotenuse

- Cosine: cos(0) = adjacent/hypotenuse

- Tangent: tan(0) = opposite/adjacent



Understanding the Role of Radicals in Side Lengths

What Does StartRoot Imply?

When a side length involves "StartRoot" (or a radical), it typically indicates the measurement is
expressed as a square root, such as v2, V3, V5, etc. These often appear in problems involving special
triangles, simplifying radicals, or distances calculated via the Pythagorean theorem when the values
are not perfect squares.

Common Radicals in Right Triangles

- 45-45-90 Triangle: Legs are equal, hypotenuse = leg x v2
- 30-60-90 Triangle: Side ratios are 1 : V3 : 2
- Equilateral triangles split in half: Resulting in radicals like v3

Finding the Unknown Leg When One Side Is a Radical

Problem Setup

Suppose you are given a right triangle with:

- One leg (a)

- The hypotenuse (c)

- The other leg (b), which is unknown

- One of the sides involves a radical expression, for example, ¢ = V(some value)

Your goal is to determine the length of the missing leg, b.

Using the Pythagorean Theorem

The primary tool for solving such problems is the Pythagorean theorem:
a’ + b?=c¢?

If you know a and ¢, you can find b:

b = V(c? - a?)

If c involves a radical, substitute it into the formula, then simplify.



Step-by-Step Approach to Find the Unknown Leg

Step 1: Identify Known Values

- Determine which sides are given.
- Note if any side involves a radical expression.

Step 2: Write Down the Pythagorean Equation

- For example, if the hypotenuse ¢ = V5 and one leg a = 2, then:

b = V(c?-a? = V((V5)?-22)

Step 3: Simplify the Expression

- Square the radical: (V5)? =
- Square the known leg: 22 =4
- Substitute: b=v(5-4)=v1 =1

Step 4: Confirm the Result

- Check whether the calculated value makes sense within the context of the triangle.
- Verify that all lengths satisfy the triangle inequality: sum of two sides > third side.

Examples of Calculating the Unknown Leg

Example 1: Given Hypotenuse and One Leg

Suppose a right triangle with:
- Hypotenuse ¢ = v8
-Onelega=2

Find the other leg b.

Solution:

- Use Pythagoras:

b = V(c? - a?)

- Calculate c?: (vV8)2 =8
- Calculate a%: 22 =14

- Find b:
b=vV(8-4)=v4=2



Result: The unknown leg b = 2

Example 2: Both Legs Known, Find the Hypotenuse

Suppose:
-a=3
-b=V7

Find c.

Solution:

-c=V(a? + b?)

-a2=9

-b2=(7)?2 =7
-c=V(9+7)=V1l6 =4

Result: The hypotenuse ¢ = 4

Special Triangles Involving Radicals

45-45-90 Triangle

-Legs are equal: a=Db
- Hypotenuse: ¢ = av2

If one side is known:
- For example, if a = 3, then ¢ = 3v2
- To find the otherleg: b=a =3

30-60-90 Triangle

- Short leg (opposite 30°): x
- Longer leg (opposite 60°): xv3
- Hypotenuse: 2x

Example:
If hypotenuse = 6, then x = 3, and the longer leg = 3v3



Trigonometry as an Alternative Method

Using Trigonometric Ratios

When angles are known, trigonometry can assist in finding side lengths involving radicals:

- sin(0) = opposite/hypotenuse
- cos(B) = adjacent/hypotenuse
- tan(0) = opposite/adjacent

Example:
Suppose in a right triangle, an angle 6 is 45°, and the hypotenuse ¢ = 5.

Find the legs:
-a =c x sin(45°) =5 x v2/2 = 3.5355
-b =c x cos(45°) =5 x V2/2 = 3.5355

Expressed exactly with radicals: a = b = 5/v2 = (5v2)/2

Common Mistakes and Tips

e Incorrect Radical Simplification: Always simplify radicals when possible to keep the
calculations clean.

e Neglecting Triangle Inequality: Ensure the sum of the two smaller sides is greater than the
hypotenuse.

e Mixing Units or Notations: Keep units consistent and carefully handle radical expressions to
avoid errors.

* Remembering the Radical Square: (vx)? = x, which simplifies radical expressions during
calculations.

Conclusion

Determining the length of an unknown leg in a right triangle when one side involves a radical
requires a solid understanding of the Pythagorean theorem and radical simplification. The process
entails substituting known values into the Pythagorean formula, simplifying radicals where possible,
and verifying the results. Additionally, recognizing special right triangles like 45-45-90 and 30-60-90
triangles can streamline the process significantly. Whether you approach the problem algebraically



or through trigonometry, mastering these techniques empowers you to solve diverse geometric
problems involving radical side lengths efficiently and accurately.

Frequently Asked Questions

How can I find the length of the unknown leg in a right
triangle when I know the hypotenuse and one leg?

You can use the Pythagorean theorem: if the hypotenuse is ¢ and one leg is a, then the unknown leg
b = V(c? - a?).

What does it mean when a right triangle has a side with length
startRoot?

'StartRoot' likely refers to a square root expression; it indicates that the side length involves a
radical, such as v2 or V3, often used in exact values of special triangles.

How do I determine the length of the unknown leg if the
hypotenuse is given as v (startRoot)?

Substitute the known hypotenuse value into the Pythagorean theorem and solve for the missing leg.
For example, if hypotenuse ¢ = V(startRoot), then the leg b = V(c? - a?).

Are there specific right triangles where the sides involve
radicals like startRoot?

Yes, special right triangles such as 45-45-90 and 30-60-90 triangles have side lengths involving
radicals like v2 or v3, which are exact values derived from their ratios.

Can the length of the unknown leg in a right triangle be
irrational if the hypotenuse is a radical?

Yes, if the hypotenuse involves a radical and the other known side is rational, the unknown leg can
be irrational, calculated using the Pythagorean theorem resulting in a radical expression.

Additional Resources

What Is The Length Of The Unknown Leg In The Right Triangle? A Right Triangle Has A Side With
Length StartRoot

Understanding the dimensions of a right triangle is fundamental in both academic mathematics and
real-world applications such as engineering, architecture, and navigation. When faced with a right
triangle where one side’s length is expressed as a radical (for example, starting with "v"),
determining the unknown leg can seem challenging at first. However, by applying the core



principles of the Pythagorean theorem and related geometric concepts, we can methodically uncover
the missing length. This article explores the methods to find the unknown leg of a right triangle
when one side’s length involves a radical expression, providing detailed explanations, step-by-step
procedures, and insights into the mathematical reasoning involved.

Understanding the Basics of Right Triangles

What Is a Right Triangle?

A right triangle is a triangle that contains a 90-degree angle, known as the right angle. It consists of:
- Two legs (the sides that form the right angle)
- One hypotenuse (the side opposite the right angle)

The key property of right triangles is the Pythagorean theorem, which relates the lengths of the legs
and the hypotenuse.

Significance of Radical Lengths

In many problems, side lengths are given as radical expressions such as V3, v2, or more complex
forms like V(a? + b?). These often emerge from geometric constructions, coordinate geometry, or
simplifying radical expressions. Recognizing and manipulating radicals are essential skills for solving
such problems.

Applying the Pythagorean Theorem to Find the
Unknown Leg

The Fundamental Formula
The Pythagorean theorem states:

a’ + b?=c¢?

where:

- a and b are the lengths of the legs

- ¢ is the length of the hypotenuse

When one side is known as a radical, the theorem still applies but requires careful handling of the
radical expressions.



Step-by-Step Approach

1. Identify Known Values: Determine which side lengths are given, especially noting radical
expressions.

2. Express Known Lengths Clearly: Write radical lengths in their simplified form or as perfect
squares when possible.

3. Assign Variables if Needed: Let the unknown leg be 'x' and substitute the known values into the
Pythagorean formula.

4. Set Up the Equation: Depending on which side is known, rearranged formulas are used:

- If hypotenuse is known: \(a”~2 + b~2 =¢c"2)

- If one leg is known: \(c”2 -a”2 = b"2) or vice versa.

5. Simplify the Equation: Carefully square radical expressions, remembering that \((\sqrt{d})"2 =
d\).

6. Solve for the Unknown: Use algebraic operations to isolate the variable and simplify.

Example:

Suppose a right triangle has:

- hypotenuse \( ¢ = \sqrt{13} )
-oneleg\(a=2)\)

Find the otherleg \( b ).

Solution:

\[

b”2=c¢"2-a"2 = (\sqrt{13})"2-272=13-4=9
\]

\[

b =\sqrt{9} =3

\]

Hence, the unknown leg is 3 units long.

Handling Radical Expressions in Triangle Problems

Squaring Radical Lengths

When radicals are involved, squaring simplifies the expressions:
-\((\sqrt{d})"2 = d\)
- For sums or differences: \((a \pm \sqrt{b})~2 = a~2 \pm 2a\sqrt{b} + b\)

This is crucial for maintaining algebraic accuracy when solving for unknowns.

Common Challenges and Tips

- Be cautious with signs when squaring.



- Always simplify radicals before substituting to avoid unnecessary complexity.
- Consider rationalizing denominators when radicals appear in denominators during division steps.

Example Problems and Solutions

Problem 1: Find the Unknown Leg When Given a Radical

Hypotenuse

Given: A right triangle with hypotenuse \( ¢ = \sqrt{20} \) and one leg \( a = 4 \). Find the other leg
\(b\).

Solution:

\[

b*2=c¢c"2-a"2=20-16=4

\]

\[

b =\sqrt{4} =2

\]

Result: The unknown leg is 2 units long.

Problem 2: When the Known Leg Is a Radical
Given: A triangle with legs \( a = \sqrt{3} \) and \( b = 4 ), find the hypotenuse \( c ).

Solution:

\[
c™2=a"2+b"2=»sqrt{3})"2+472=3+16=19
\]

\[

c = \sqrt{19}

\]

Result: The hypotenuse is \(\sqrt{19}\).

Special Cases and Advanced Techniques



When Both Legs Are Radical Expressions

If both legs involve radicals, the process involves:
- Squaring each radical term

- Combining like terms

- Simplifying the radical of the sum

Example:
Given \(a = \sqrt{2} \), \( b = \sqrt{8} \), find hypotenuse \( c ).

Solution:

\[

c™2 = (\sqrt{2})"2 + (\sqrt{8})"2=2+8 =10
\]

\[

c = \sqrt{10}

\]

Using Coordinate Geometry

In more complex problems, placing the triangle on a coordinate plane can simplify calculations:
- Assign known points
- Use distance formula: \(d = \sqrt{(x 2-x 1)"2 + (y 2-y 1)"2})

This approach often yields radical expressions naturally, which can then be manipulated
accordingly.

Features, Pros, and Cons of Handling Radical Lengths

Features:

- Allows precise descriptions of lengths not expressible as simple fractions

- Common in geometric problems involving circles, polygons, and coordinate systems
- Facilitates exact solutions, avoiding rounding errors

Pros:

- Maintains mathematical rigor

- Enables solving for lengths in complex geometric constructions
- Enhances understanding of radical simplification and algebra

Cons:

- Can be algebraically intensive and prone to errors if not careful

- Radical expressions can become complicated, requiring careful rationalization and simplification
- May require advanced algebra skills, especially when multiple radicals are involved



Conclusion

Determining the length of an unknown leg in a right triangle when a side involves radicals is a
fundamental skill rooted in the Pythagorean theorem. The key lies in accurately squaring radical
expressions, carefully simplifying, and applying algebraic operations to isolate and solve for the
unknown. Whether dealing with simple radical lengths like \(\sqrt{4}\) or more complex expressions
such as \(\sqrt{a™2 + b”"2}\), the approach remains consistent: identify knowns, express all
quantities clearly, simplify radicals, and solve systematically.

Mastery of handling radicals in right triangles not only enhances mathematical problem-solving
capabilities but also provides a solid foundation for tackling advanced topics in geometry,
trigonometry, and beyond. With practice, these techniques become intuitive, enabling quick and
accurate calculations in both academic and practical contexts.

What Is The Length Of The Unknown Leg In The Right
Triangle A Right Triangle Has A Side With Length Startroot

What Is The Length Of The Unknown Leg In The Right Triangle A Right Triangle Has A Side With
Length Startroot

Related Articles

e Dr. Swift Tells Taylor That Her Developing Embryo Is Showing Distortions In The Development
Of Its Circulatory

e A Patient Who Needs Scapular Depressor Strengthening Would Need Attention To Which Of
The Following Muscles?A.

e The Exclusion Of Minority Shareholders From The Benefits Of Participating In The Firm By
Majority Shareholders

Back to Home


https://sip.evo9x.com/ma45/what-is-the-length-of-the-unknown-leg-in-the-right-triangle-a-right-triangle-has-a-side-with-length-startroot.pdf
https://sip.evo9x.com/ma45/what-is-the-length-of-the-unknown-leg-in-the-right-triangle-a-right-triangle-has-a-side-with-length-startroot.pdf
https://sip.evo9x.com/ma45/dr-swift-tells-taylor-that-her-developing-embryo-is-showing-distortions-in-the-development-of-its-circulatory.pdf
https://sip.evo9x.com/ma45/dr-swift-tells-taylor-that-her-developing-embryo-is-showing-distortions-in-the-development-of-its-circulatory.pdf
https://sip.evo9x.com/ma45/a-patient-who-needs-scapular-depressor-strengthening-would-need-attention-to-which-of-the-following-muscles-a.pdf
https://sip.evo9x.com/ma45/a-patient-who-needs-scapular-depressor-strengthening-would-need-attention-to-which-of-the-following-muscles-a.pdf
https://sip.evo9x.com/ma45/the-exclusion-of-minority-shareholders-from-the-benefits-of-participating-in-the-firm-by-majority-shareholders.pdf
https://sip.evo9x.com/ma45/the-exclusion-of-minority-shareholders-from-the-benefits-of-participating-in-the-firm-by-majority-shareholders.pdf
https://sip.evo9x.com

