LESSON &/ PRACTICE A THE PYTHAGOREAN THEOREM ANSWER
KEY

LessoN 57 PRACTICE: THE PYTHAGOREAN THEOREM ANSWER KEY IS AN ESSENTIAL RESOURCE FOR STUDENTS LEARNING ABOUT
THIS FUNDAMENTAL CONCEPT IN GEOMETRY. THE PYTHAGOREAN THEOREM, AZ + 82 = C?, IS CRITICAL FOR UNDERSTANDING
RELATIONSHIPS IN RIGHT-ANGLED TRIANGLES. IN THIS ARTICLE, WE WILL DELVE INTO THE THEOREM'S PRINCIPLES, ITS
APPLICATIONS, AND PROVIDE A COMPREHENSIVE ANSWER KEY FOR PRACTICE PROBLEMS ASSOCIATED WITH LESSON 57.

UNDERSTANDING THE PYTHAGOREAN THEOREM

THE PYTHAGOREAN THEOREM RELATES THE LENGTHS OF THE SIDES OF A RIGHT TRIANGLE. |T STATES THAT:

-~ A AND B ARE THE LENGTHS OF THE TWO LEGS (THE SIDES THAT FORM THE RIGHT ANGLE).
- C IS THE LENGTH OF THE HYPOTENUSE (THE SIDE OPPOSITE THE RIGHT ANGLE).

THIS THEOREM ALLOWS US TO CALCULATE THE LENGTH OF ONE SIDE OF A TRIANGLE IF THE LENGTHS OF THE OTHER TWO SIDES
ARE KNOWN.

COMPONENTS OF THE THEOREM

1. RIGHT TRIANGLE: A TRIANGLE WHERE ONE ANGLE MEASURES 90 DEGREES.
2. LEGS: THE TWO SIDES THAT FORM THE RIGHT ANGLE.
3. HYPOTENUSE: THE LONGEST SIDE OF THE TRIANGLE, OPPOSITE THE RIGHT ANGLE.

APPLICATIONS OF THE PYTHAGOREAN T HEOREM

THE PYTHAGOREAN THEOREM IS NOT JUST AN ABSTRACT MATHEMATICAL CONCEPT;, IT HAS PRACTICAL APPLICATIONS IN
VARIOUS FIELDS, INCLUDING:

- CONSTRUCTION: ENSURING STRUCTURES ARE LEVEL AND SQUARE.
- NAVIGATION: CALCULATING DISTANCES BETWEEN POINTS ON A MAP.

- CoMPUTER GRAPHICS: DETERMINING DISTANCES AND ANGLES IN DIGITAL ENVIRONMENTS.
- PHYSICS: SOLVING PROBLEMS INVOLVING FORCES AND MOTION IN TWO DIMENSIONS.

PRACTICE PROBLEMS FOR LESSON 57

T O REINFORCE UNDERSTANDING OF THE PYTHAGOREAN THEOREM, STUDENTS OFTEN ENGAGE WITH VARIOUS PRACTICE PROBLEMS.
HERE, WE WILL OUTLINE A SET OF PROBLEMS TYPICALLY FOUND IN LESSON 67, FOLLOWED BY THEIR ANSWER KEY.

SAMPLE PROBLEMS

1. PRoBLEM 1: A RIGHT TRIANGLE HAS LEGS MEASURING 6 CM AND 8 CM. WHAT IS THE LENGTH OF THE HYPOTENUSE?

2. PROBLEM 2: THE HYPOTENUSE OF A RIGHT TRIANGLE MEASURES 10 M, AND ONE LEG MEASURES 6 M. FIND THE LENGTH OF THE
OTHER LEG.



3. PROBLEM 3: A LADDER IS LEANING AGAINST A WALL, FORMING A RIGHT TRIANGLE WITH THE GROUND. IF THE BASE OF THE
LADDER IS 4 FT FROM THE WALL AND THE LADDER IS 5 FT LONG, HOW HIGH DOES IT REACH ON THE WALL?

4. PROBLEM 4: THE LENGTHS OF THE TWO LEGS OF A RIGHT TRIANGLE ARE EQUAL. IF ONE LEG MEASURES X, EXPRESS THE LENGTH
OF THE HYPOTENUSE IN TERMS OF X.

5. PROBLEM 5: A RECTANGULAR PARK HAS A DIAGONAL PATH THAT MEASURES 15 M. [F ONE SIDE OF THE PARK IS 9 M LONG,
FIND THE LENGTH OF THE OTHER SIDE.

ANSWER KEY FOR LESSON §7 PrRACTICE PROBLEMS

NO\X/, LET’S PROVIDE DETAILED SOLUTIONS TO THE PRACTICE PROBLEMS OUTLINED ABOVE.

SOLUTIONS

1. SoLUTION TO PROBLEM 1:
-GIVENN A=6cM,B=8 M
- USING THE PYTHAGOREAN THEOREM:
\[

c"2=a"2+8"2\\
ch2=6"2+8"2\\
c"2=36+64\\

c"2 =100 \\

c = \sqrT{100} \\

c =10 \7tex7{ cm}

\]

- ANSWER: THE HYPOTENUSE IS 10 cM.

2. SOLUTION TO PROBLEM 2:
-GiveN: c=10M, A= 6 M
- USING THE PYTHAGOREAN THEOREM:
\[

B"2 =c"2-a"2\\

B 2 =102 - 672 \\

8”2 =100-36\\

B 2 = 64 \\

B = \sQrT{643}\\

B =8 \text{ M}

\]

- ANSWER: THE OTHER LEG IS 8 M.

3. SoLuUTION To PROBLEM 3:

- GIVEN: BASE = 4 FT, HYPOTENUSE = 5 FT
- USING THE PYTHAGOREAN THEOREM:
\[

HY2 =c™2 - a2 \\

HY2 =572 - 472 \\

HY2 =25-16\\

HY2 =9 \\

H=\sQrT{9} \\

H=3 \TexT{ FT}

\]

- ANSWER: THE LADDER REACHES 3 FT UP THE WALL.

4. SOLUTION TO PROBLEM 4:



- GIVEN: A = X, B = X

- USING THE PYTHAGOREAN THEOREM:
\[

c"2=a"2+8"2\\

"2 =x"2+x"2\\

c2=2x"2\\
c = \sqQrT{2}x
\]

- ANSWER: THE HYPOTENUSE IS \(\s@rT{2}x\).

5. SoLuTIoN To PROBLEM 5:

- GIven: DIAGONAL () = 15 M, onE SiDE (A) =9 ™
- USING THE PYTHAGOREAN THEOREM:
\[

B2 =c"2-a"2\\

B 2 = 15"2-972\\
8"2=225-81\\

B 2 = 144 \\

B = \sQrT{144} \\

B= 12 \1ex7t{ M}

\]

- ANSWER: THE OTHER SIDE IS 12 M.

CONCLUSION

LessoN 57 PRACTICE: THE PYTHAGOREAN THEOREM ANSWER KEY PROVIDES VALUABLE INSIGHTS INTO SOLVING PROBLEMS
RELATED TO RIGHT TRIANGLES. MASTERING THE THEOREM NOT ONLY EQUIPS STUDENTS WITH ESSENTIAL MATHEMATICAL SKILLS
BUT ALSO PREPARES THEM FOR REAL-WORLD APPLICATIONS. UNDERSTANDING HOW TO APPLY A2 + B2 = c? IS CRUCIAL FOR
SUCCESS IN GEOMETRY AND VARIOUS PRACTICAL FIELDS. BY PRACTICING WITH PROBLEMS AND REVIEWING THE ANSWERS,
STUDENTS CAN SOLIDIFY THEIR GRASP OF THIS IMPORTANT MATHEMATICAL CONCEPT.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE PYTHAGOREAN THEOREM AND HOW IS IT USED IN LESSON 57°?

THE PYTHAGOREAN THEOREM STATES THAT IN A RIGHT TRIANGLE, THE SQUARE OF THE LENGTH OF THE HYPOTENUSE IS EQUAL
TO THE SUM OF THE SQUARES OF THE LENGTHS OF THE OTHER TWO SIDES. IN LESSON 57, THIS THEOREM IS APPLIED TO SOLVE
PROBLEMS INVOLVING RIGHT TRIANGLES, HELPING STUDENTS PRACTICE IDENTIFYING THE SIDES AND CALCULATING UNKNOWN
LENGTHS.

\WHAT TYPES OF PROBLEMS ARE TYPICALLY INCLUDED IN THE PRACTICE SECTION OF
LESSON §57°

THE PRACTICE SECTION OF LESSON 57 TYPICALLY INCLUDES PROBLEMS WHERE STUDENTS ARE REQUIRED TO FIND THE LENGTH OF
ONE SIDE OF A RIGHT TRIANGLE GIVEN THE LENGTHS OF THE OTHER TWO SIDES, AS WELL AS \WORD PROBLEMS THAT
CONTEXTUALIZE THE USE OF THE PYTHAGOREAN THEOREM IN REAL-LIFE SCENARIOS.

How CAN STUDENTS CHECK THEIR ANSWERS FOR THE PYTHAGOREAN THEOREM
PROBLEMS IN LESSON 577

STUDENTS CAN CHECK THEIR ANSWERS BY SUBSTITUTING THE VALUES THEY CALCULATED BACK INTO THE PYTHAGOREAN
THEOREM FORMULA <A2 +82= C2> TO ENSURE THAT THE EQUATION HOLDS TRUE. ADDITIONALLY, THEY CAN REFER TO THE



ANSWER KEY PROVIDED AT THE END OF THE LESSON.

\WHAT COMMON MISTAKES SHOULD STUDENTS WATCH OUT FOR WHEN SOLVING LESSON
57 PROBLEMS?

COMMON MISTAKES INCLUDE MISIDENTIFYING THE HYPOTENUSE, INCORRECTLY APPLYING THE PYTHAGOREAN THEOREM, AND
MAKING CALCULATION ERRORS WHEN SQUARING THE SIDES OR TAKING SQUARE ROOTS. STUDENTS SHOULD CAREFULLY LABEL
THEIR TRIANGLES AND DOUBLE-CHECK THEIR ARITHMETIC.

WHY IS IT IMPORTANT TO MASTER THE PYTHAGOREAN THEOREM AS COVERED IN LESSON
57¢

MASTERING THE PYTHAGOREAN THEOREM IS CRUCIAL BECAUSE IT SERVES AS A FUNDAMENTAL CONCEPT IN GEOMETRY THAT IS
WIDELY APPLICABLE IN VARIOUS FIELDS, INCLUDING ARCHITECTURE, ENGINEERING, AND PHYSICS. ADDITIONALLY, UNDERSTANDING
THIS THEOREM LAYS THE GROUNDW ORK FOR MORE ADVANCED MATHEMATICAL CONCEPTS.
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