EXAMPLE OF GEOMETRIC PROBLEM WITH SOLUTION

EXAMPLE OF GEOMETRIC PROBLEM WITH SOLUTION CAN SERVE AS AN ENLIGHTENING EXPLORATION INTO THE WORLD OF
MATHEMATICS, HELPING STUDENTS AND ENTHUSIASTS ALIKE UNDERSTAND THE INTRICACIES OF GEOMETRY. GEOMETRY IS A
BRANCH OF MATHEMATICS THAT DEALS WITH SHAPES, SIZES, AND THE PROPERTIES OF SPACE. [T IS NOT ONLY ESSENTIAL IN
THEORETICAL MATH BUT ALSO PLAYS A SIGNIFICANT ROLE IN REAL-WORLD APPLICATIONS, FROM ARCHITECTURE TO ENGINEERING.
IN THIS ARTICLE, WE WILL DELVE INTO A SPECIFIC GEOMETRIC PROBLEM, EXPLORE ITS CONCEPTS, AND PROVIDE A STEP-BY-STEP
SOLUTION.

UNDERSTANDING THE PROBLEM

LET’S CONSIDER A CLASSIC GEOMETRIC PROBLEM INVOLVING A RIGHT TRIANGLE. THE PROBLEM IS AS FOLLOWS:
PROBLEM STATEMENT:

A RIGHT TRIANGLE HAS ONE LEG MEASURING & CM AND THE OTHER LEG MEASURING 8 CM. CALCULATE THE LENGTH OF THE
HYPOTENUSE AND THE AREA OF THE TRIANGLE.

THIS PROBLEM ALLOWS US TO UTILIZE THE PYTHAGOREAN THEOREM AND AREA FORMULAS, WHICH ARE FUNDAMENTAL IN
GEOMETRY.

CONCEPTS INVOLVED

To SOLVE THIS PROBLEM, WE WILL NEED TO FOCUS ON TWO MAIN CONCEPTS!

PYTHAGOREAN THEOREM

THE PYTHAGOREAN THEOREM STATES THAT IN A RIGHT TRIANGLE, THE SQUARE OF THE LENGTH OF THE HYPOTENUSE (THE SIDE
OPPOSITE THE RIGHT ANGLE) IS EQUAL TO THE SUM OF THE SQUARES OF THE LENGTHS OF THE OTHER TWO SIDES. T HE THEOREM
CAN BE EXPRESSED MATHEMATICALLY AS:

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

\X/HERE:

-\(c'\) IS THE HYPOTENUSE,
-\CA\) anD \( B \) ARE THE LENGTHS OF THE OTHER TWO SIDES.

AREA OF A TRIANGLE

THe AREA \( A \) OF A TRIANGLE CAN BE CALCULATED USING THE FORMULA:
\[ A =\rrac{13}{2} \1iMes \TexT{BAse} \TiMes \TexT{HEIGHT]} \]

IN A RIGHT TRIANGLE, THE TWO LEGS CAN BE CONSIDERED AS THE BASE AND HEIGHT.



STEP-BY-STEP SOLUTION

NO\X/, LET’S BREAK DOWN THE SOLUTION INTO CLEAR STEPS.

STEP 1: DETERMINE THE LENGTH OF THE HYPOTENUSE

USING THE PYTHAGOREAN THEOREM, WE CAN FIND THE HYPOTENUSE \( C \) OF THE TRIANGLE. WE KNOW THE LENGTHS OF THE
TWO LEGS:

-\(a=6\, \text{cm} )
-\(g=8\, \text{cM} \)

PLUGGING THESE VALUES INTO THE THEOREM:

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

\]

\l
c"2=6"2+8"2
\]

CALCULATING THE SQUARES:

\l
c"2=36+64
\]

\l
c"2 =100
\]

Now, TAKING THE SQUARE ROOT OF BOTH SIDES To FIND \( ¢ \):

\[
c =\s@rT{100} = 10\, \TexT{cM}
\]

THUS, THE LENGTH OF THE HYPOTENUSE IS 10 cMm.

ST1eP 2: CALCULATE THE AREA OF THE TRIANGLE

TO FIND THE AREA OF THE TRIANGLE, WE APPLY THE AREA FORMULA MENTIONED EARLIER:

\l

A = \rrac{13}{2} \1imMes \TexT{BAse} \TiMes \TEXT{HEIGHT}

\]

IN THIS CASE, WE CAN TAKE THE LENGTHS OF THE TWO LEGS AS THE BASE AND HEIGHT:

\[
A =\rrac{13}{2} \TiMes 6 \TiMES 8

\]



CALCULATING THE AREA:

\[
A = \rrac{1}{2} \TimMes 48 = 24\, \texT{cM}"2
\]

THUS, THE AREA OF THE TRIANGLE IS 24 cM?.

CoNcCLUSION

IN THIS EXAMPLE OF A GEOMETRIC PROBLEM, WE EXPLORED A RIGHT TRIANGLE WITH LEGS MEASURING 6 cM AND 8 CM. THROUGH
THE APPLICATION OF THE PYTHAGOREAN THEOREM, WE DETERMINED THAT THE LENGTH OF THE HYPOTENUSE IS 10 cm.
ADDITIONALLY, WE CALCULATED THE AREA OF THE TRIANGLE TO BE 24 cM?.

THIS PROBLEM EXEMPLIFIES THE BEAUTY AND UTILITY OF GEOMETRY IN SOLVING PRACTICAL PROBLEMS. |T DEMONSTRATES HOW
MATHEMATICAL PRINCIPLES CAN BE APPLIED TO ASCERTAIN UNKNOWN VALUES AND ANALYZE GEOMETRIC FIGURES EFFECTIVELY.
UNDERSTANDING SUCH FUNDAMENTAL CONCEPTS IS ESSENTIAL FOR STUDENTS AND PROFESSIONALS WHO WISH TO DELVE DEEPER
INTO THE FIELD OF MATHEMATICS.

ADDITIONAL EXAMPLES AND APPLICATIONS

TO REINFORCE THE CONCEPTS DISCUSSED, LET’S EXPLORE A FEW MORE GEOMETRIC PROBLEMS THAT UTILIZE SIMILAR PRINCIPLES.

ExAMPLE 1: ISOSCELES TRIANGLE

PROBLEM STATEMENT:

AN ISOSCELES TRIANGLE HAS A BASE OF 10 CM AND THE LEGS MEASURE 7 CM EACH. FIND THE HEIGHT OF THE TRIANGLE AND ITS
AREA.

SOLUTION STEPS:

1. HeigHT CALCULATION:

- DROP A PERPENDICULAR FROM THE APEX TO THE BASE, BISECTING IT INTO TWO EQUAL SEGMENTS (5 CM EACH).
- USING THE PYTHAGOREAN THEOREM:

HA2 + 572 =7"2\\

HY2 + 25 =49 \\

HY2 =24 \\
H=\sqQrT{24} = 2\sqrT{6} \APPrOX 4.9 \, \TEXT{CM}
\]

2. AReA CALCULATION:

\[

A = \rrac{13}{2} \1imes \TexT{BASE} \TiMeS \TEXT{HEIGHT] \\
A = \rrac{1}{2} \TiMes 10 \TiMes 4.9 \approx 24.5 \ \TexT{cm}"2
\]

ExaMPLE 2: CIRCLE AND RADIUS



PROBLEM STATEMENT:

A CIRCLE HAS A RADIUS OF 5 CM. FIND THE AREA AND CIRCUMFERENCE OF THE CIRCLE.

SOLUTION STEPS:

1. ARea CALCULATION:

\[

A=\pPIr"2\\

A =\pi (56"2) = 25\pi \arPrOX 78.54 \, \TexT{cM}"2
\]

2. CIRCUMFERENCE CALCULATION:

\[

C=2\rir\\

C=2\p1 (5) = 10\pi \arPrOX 31.42 \, \TExT{cM}

\]

FINAL THOUGHTS

GEOMETRY IS A FASCINATING SUBJECT THAT PROVIDES TOOLS FOR SOLVING VARIOUS PROBLEMS IN MATHEMATICS AND REAL
LIFE. BY UNDERSTANDING THE PRINCIPLES AND FORMULAS ASSOCIATED WITH DIFFERENT GEOMETRIC SHAPES, ANYONE CAN
ENHANCE THEIR PROBLEM-SOLVING SKILLS. THE EXAMPLES PRESENTED IN THIS ARTICLE ILLUSTRATE THE IMPORTANCE OF THESE
CONCEPTS AND HOW THEY CAN BE APPLIED IN A VARIETY OF SCENARIOS. \WHETHER ONE IS A STUDENT LOOKING TO IMPROVE
THEIR MATH SKILLS OR A PROFESSIONAL IN A RELATED FIELD, A SOLID GRASP OF GEOMETRIC PRINCIPLES IS INVALUABLE.

FREQUENTLY AskeD QUESTIONS

\WHAT IS AN EXAMPLE OF A GEOMETRIC PROBLEM INVOLVING THE AREA OF A TRIANGLE?

A COMMON PROBLEM IS TO FIND THE AREA OF A TRIANGLE WITH A BASE OF 8 CM AND A HEIGHT OF 5 CM. THE AREA CAN BE
CALCULATED USING THE FORMULA AREA = 1/2 BASE HEIGHT. THUS, ARea = 1/2 8 5 = 20 cM2.

How DO YOU SOLVE A GEOMETRIC PROBLEM INVOLVING THE CIRCUMFERENCE OF A
CIRCLE?

TO FIND THE CIRCUMFERENCE OF A CIRCLE WITH A RADIUS OF 7 CM, USE THE FORMULA CIRCUMFERENCE = 2 N RADIUS.
THererore, CIRCUMFERENCE = 2 N 7 = 43.98 cm.

CAN YOU PROVIDE A GEOMETRIC PROBLEM RELATED TO THE PYTHAGOREAN THEOREM?

Yes! IF A RIGHT TRIANGLE HAS LEGS OF LENGTHS 3 CM AND 4 CM, FIND THE LENGTH OF THE HYPOTENUSE. USING THE
PYTHAGOREAN THEOREM: A% + 8% = 2, WE HAVE 3% + 42 = % wHICHGIVES 9 + 16 = soc?=25 ANDC = 5 cm.

W/HAT IS AN EXAMPLE OF A PROBLEM INVOLVING THE VOLUME OF A CYLINDER?

TO FIND THE VOLUME OF A CYLINDER WITH A RADIUS OF 3 CM AND A HEIGHT OF 10 CM, USE THE FORMULA VOLUME = 1
RADIUS? HEIGHT. THUS, VoLuMeE =n 32 10 = 90n = 282.74 cm®.



How CAN YOU DETERMINE THE PERIMETER OF A RECTANGLE?

TO FIND THE PERIMETER OF A RECTANGLE WITH LENGTH 10 CM AND WIDTH 5 CM, USE THE FORMULA PERIMETER = 2 (LENGTH +
WIDTH). THEREFORE, PERIMETER = 2 (10 + 5) = 30 cm.

\WHAT GEOMETRIC PROBLEM CAN ILLUSTRATE THE CONCEPT OF SIMILAR TRIANGLES?

IF TWO TRIANGLES HAVE SIDES IN THE RATIO 2:3 AND THE SHORTER TRIANGLE HAS A BASE OF 4 CM, WHAT IS THE BASE OF THE
LARGER TRIANGLE? SINCE THE TRIANGLES ARE SIMILAR, THE BASE OF THE LARGER TRIANGLE WOULD BE 4 cm (3/2) =6cm.

GIVE AN EXAMPLE OF A GEOMETRIC PROBLEM INVOLVING ANGLES IN A TRIANGLE.

IN A TRIANGLE WHERE TWO ANGLES ARE 45° AND 65°, FIND THE THIRD ANGLE. SINCE THE SUM OF ANGLES IN A TRIANGLE IS
180°, THE THIRD ANGLE IS 180° - (45° + 65°) = 70°.

WHAT IS A GEOMETRIC PROBLEM THAT INVOLVES FINDING THE DISTANCE BETWEEN TWO
POINTS?

TO FIND THE DISTANCE BETWEEN POINTS A( T, 2) AND B(4, 6) oN A CARTESIAN PLANE, USE THE DISTANCE FORMULA!
DisTance =[] ((x2-x1)%2+ (¥2-v1)2). THus, DisTance =[] ((4-1)2+(6-2)?)=F (9+16)=[F 25=5unITs.

CAN YOU SOLVE A PROBLEM INVOLVING THE SURFACE AREA OF A SPHERE?

TO FIND THE SURFACE AREA OF A SPHERE WITH A RADIUS OF 5 CM, USE THE FORMULA SURFACE AREA = 4 M RADIUS?.
THEREFORE, SURFACE AREA = 4 n 52 =100~ 314.16 cM%
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