30 60 90 TRIANGLES ANSWER KEY

UNDERSTANDING 30-60-90 TRIANGLES: AN ANSWER KEY TO THE BASICS

IN GEOMETRY, THE 30 60 90 TRIANGLES ANSWER KEY SERVES AS A CRUCIAL REFERENCE POINT FOR STUDENTS AND EDUCATORS
ALIKE. THESE SPECIAL RIGHT TRIANGLES HAVE UNIQUE PROPERTIES THAT MAKE THEM FUNDAMENTAL IN VARIOUS MATHEMATICAL
APPLICATIONS, INCLUDING TRIGONOMETRY, GEOMETRY, AND EVEN REAL-WORLD PROBLEM-SOLVING. THIS ARTICLE AIMS TO
EXPLAIN THE PROPERTIES OF 30-60-90 TRIANGLES, HOW TO SOLVE PROBLEMS INVOLVING THEM, AND PROVIDE AN ANSWER KEY
TO COMMONLY ENCOUNTERED QUESTIONS.

WHAT IS A 30-60-90 TRIANGLE?

A 30-60-90 TRIANGLE IS A TYPE OF RIGHT TRIANGLE WHERE THE ANGLES MEASURE 30 DEGREES, 60 DEGREES, AND 90
DEGREES. THE SIDES OF THIS TRIANGLE ARE IN A SPECIFIC RATIO, WHICH IS ESSENTIAL FOR SOLVING PROBLEMS RELATED TO THESE
TRIANGLES.

PropPERTIES OF 30-60-90 TRIANGLES

THE MOST IMPORTANT PROPERTIES OF 30-60-90 TRIANGLES ARE AS FOLLOWS:

1. ANGLE MEASURES:

- ONE ANGLE MEASURES 30 DEGREES.

- ANOTHER ANGLE MEASURES 60 DEGREES.
- THE RIGHT ANGLE MEASURES 90 DEGREES.

2. SIDE LENGTH RATIOS:

- THE SIDE oPPOSITE THE 30-DEGREE ANGLE IS THE SHORTEST AND IS COMMONLY DENOTED AS \(x\).

- THE SIDE OPPOSITE THE 6O-DEGREE ANGLE IS LONGER AND CAN BE REPRESENTED AS \(x\sQrT{33}\).

- THE HYPOTENUSE, OPPOSITE THE 9 0-DEGREE ANGLE, IS THE LONGEST SIDE AND IS REPRESENTED AS \(2x\).

THIS CAN BE SUMMARIZED IN A RATIO FORMAT:
- Sibe opposITE 30°: \(x\)

- Sibe opposITE 60°%: \(x\sqrT{3}\)

- HypoTenuse: \(2x\)

SoLVING ProBLEMS INVOLVING 30-60-90 TRIANGLES

To EFFECTIVELY SOLVE PROBLEMS INVOLVING 30-60-90 TRIANGLES, IT IS VITAL TO APPLY THE PROPERTIES MENTIONED
ABOVE. BELOW ARE THE STEPS TO SOLVE TYPICAL PROBLEMS ASSOCIATED WITH THIS TYPE OF TRIANGLE:

STEP-BY-STEP PROBLEM SOLVING

1. IDENTIFY THE KNOWN V ALUES: DETERMINE WHICH SIDE LENGTH IS KNOWN AND WHICH ANGLE CORRESPONDS TO THAT SIDE.
2. Use RATIOS TO FIND UNKNOWNS:

- IF THE LENGTH OF THE SIDE OPPOSITE THE 30-DEGREE ANGLE IS KNOWN, MULTIPLY BY 2 TO FIND THE HYPOTENUSE AND BY
\(\s@rT{33}\) To FIND THE SIDE OPPOSITE THE 6 O-DEGREE ANGLE.



- IF THE HYPOTENUSE IS KNOWN, DIVIDE BY 2 TO FIND THE SIDE OPPOSITE THE 3(0-DEGREE ANGLE AND MULTIPLY BY
\(\s@rT{33\) TO FIND THE SIDE OPPOSITE THE 6(0-DEGREE ANGLE.

- |F THE SIDE OPPOSITE THE 60-DEGREE ANGLE IS kNOWN, DIVIDE BY \(\SQRT{3}\) TO FIND THE SIDE OPPOSITE THE 3(0-DEGREE
ANGLE AND MULTIPLY BY 2 TO FIND THE HYPOTENUSE.

3. DouBLE-CHECk USING PYTHAGOREAN THEOREM: FOR VERIFICATION, EMPLOY THE PYTHAGOREAN THEOREM \(a"2 +8"2 =
c”2\) TO ENSURE THAT THE CALCULATED SIDE LENGTHS SATISFY THIS EQUATION.

CoMMoN ProBLEMS AND THEIR SOLUTIONS

To FURTHER ILLUSTRATE THE CONCEPT, WE WILL EXPLORE SOME COMMON PROBLEMS RELATED TO 30-60-90 TRIANGLES
ALONG WITH THEIR SOLUTIONS.

ExAMPLE PROBLEM 1: FINDING THE SIDE LENGTHS

ProBLEM: A 30-60-90 TRIANGLE HAS A SIDE OPPOSITE THE 30-DEGREE ANGLE MEASURING 5 CM. WHAT ARE THE LENGTHS OF
THE OTHER TWO SIDES?

SOLUTION:

- Sioe opposITE 30°%: \(x = 5 \text{ cM}\)

- Sipe opposITE 60°: \(x\sQrT{3} = 5\sqrT{3} \arrrox 8.66 \TexT{ cM}\)
- HypoTenuse: \(2x = 2 \1iMes 5 = 10 \texT{ cm}\)

ANSWER: THE LENGTHS OF THE SIDES ARE APPROXIMATELY 5 M, 8.66 cM, AND 10 cm.

ExAMPLE PROBLEM 2: FINDING THE SIDE OPPOSITE THE 60-DEGREE ANGLE

PROBLEM: |[F THE HYPOTENUSE OF A 30-60-90 TRIANGLE MEASURES 12 CM, WHAT IS THE LENGTH OF THE SIDE OPPOSITE THE
60-DEGREE ANGLE?

SOLUTION:

- Hypotenuse: \(c = 12 \1exT{ cm}\)

- Sipe opposITE 30%: \(x = \rrac{c}{ 2} = \rrac{123}{2} = 6 \TexT{ cM}\)

- Sioe opposITE 60°%: \(x\sQrT{3} = 6\s@rT{3} \aprrox 10.39 \TexT{ cM}\)

ANSWER: THE LENGTH OF THE SIDE OPPOSITE THE 6O-DEGREE ANGLE IS APPROXIMATELY 10.39 cMm.

ExAMPLE PROBLEM 3: USING PYTHAGOREAN THEOREM

PROBLEM: A RIGHT TRIANGLE HAS A HYPOTENUSE OF LENGTH 14 cM. VERIFY IF IT IS A 30-60-90 TRIANGLE BY CHECKING ONE
OF THE SIDE LENGTHS.

SOLUTION:

- HypoTenuse: \(c = 14 \1exT{ cm}\)

- Sioe opposITE 30%: \(x = \rrac{c}{ 2} = \rrac{143}{2} = 7 \1exT{ cM}\)

- Sipe opposITE 60° \(x\sQrT{3} = 7\sqrT{3} \arProx 12.12 \TexT{ cM}\)

NO\X/, CHECK USING THE PYTHAGOREAN THEOREM:
-\(772 + (7\s@rT{3D"2 =49 + 147 = 196\)
-\(147%2 =196\)



SINCE BOTH SIDES MATCH, IT CONFIRMS THAT THE TRIANGLE IS INDEED A 30-60-90 TRIANGLE.

CoNCLUSION

THe 30 60 90 TRIANGLES ANSWER KEY NOT ONLY HELPS STUDENTS UNDERSTAND THE UNIQUE PROPERTIES OF THESE TRIANGLES
BUT ALSO EQUIPS THEM WITH THE NECESSARY TOOLS TO SOLVE A VARIETY OF PROBLEMS EFFECTIVELY. BY MASTERING THESE
PROPERTIES AND APPLYING THEM IN DIFFERENT CONTEXTS, ONE CAN CONFIDENTLY TACKLE GEOMETRY AND TRIGONOMETRY
CHALLENGES. WHETHER IN ACADEMIC SETTINGS OR REAL-WORLD APPLICATIONS, THE UNDERSTANDING OF 30-60-90 TRIANGLES
REMAINS A FUNDAMENTAL ASPECT OF MATHEMATICAL EDUCATION.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE SIDE LENGTHS OF A 30-60-90 TRIANGLE?

IN A 30-60-90 TRIANGLE, THE SIDE LENGTHS ARE IN THE RATIO 1:[}] 3 : 2. THE SHORTEST SIDE (OPPOSITE THE 30-DEGREE
ANGLE) IS ‘X', THE LONGER LEG (OPPOSITE THE 60-DEGREE ANGLE) IS 'X[] 3, AND THE HYPOTENUSE (OPPOSITE THE 9 O-DEGREE
ANGLE) IS “2x’.

How DO YOU FIND THE LENGTH OF THE HYPOTENUSE IN A 30-60-90 TRIANGLE?

TO FIND THE HYPOTENUSE IN A 30-60-90 TRIANGLE, MULTIPLY THE LENGTH OF THE SHORTEST SIDE (OPPOSITE THE 30-DEGREE
ANGLE) BY 2. IF THE SHORTEST SIDE IS ‘X, THEN THE HYPOTENUSE IS '2X.

WHAT IS THE FORMULA TO CALCULATE THE AREA OF A 30-60-90 TRIANGLE?

THe AREA OF A 30-60-90 TRIANGLE CAN BE CALCULATED USING THE FORMULA: AReA = (1/2) BASE HEIGHT. USING THE
SIDES, THE AREA CAN BE EXPRESSED AS AREA = (1/2) (x) (xB] 3) = (Bl 3/2) x2

CAN You UsSE THE 30-60-90 TRIANGLE TO SOLVE REAL-WORLD PROBLEMS?

Yes, 30-60-90 TRIANGLES ARE USED IN VARIOUS REAL-WORLD APPLICATIONS SUCH AS ARCHITECTURE, ENGINEERING, AND
PHYSICS, PARTICULARLY WHEN DEALING WITH ANGLES AND DISTANCES THAT CONFORM TO THESE SPECIFIC RATIOS.

How CAN YoU DETERMINE THE ANGLES IN A 30-60-90 TRIANGLE IF YOU KNOW ONE
SIDE LENGTH?

IF YOU KNOW ONE SIDE LENGTH, YOU CAN DETERMINE THE OTHER SIDES AND ANGLES USING THE RATIOS. FOR EXAMPLE, IF THE
SHORTEST SIDE IS KNOWN, THE OTHER SIDES CAN BE FOUND BY MULTIPLYING BY [?] 3 FOR THE LONGER LEG AND BY 2 FOR THE
HYPOTENUSE, CONFIRMING THAT THE ANGLES ARE 30°, 60°, anp 90°.
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