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UNDERSTANDING GEOMETRIC FIGURES, ESPECIALLY SQUARES AND THEIR PROPERTIES, IS FUNDAMENTAL IN BOTH MATHEMATICS
EDUCATION AND PRACTICAL APPLICATIONS. W/HEN DEALING WITH A SQUARE THAT INCLUDES A DIAGONAL, THE PROBLEM OFTEN
INVOLVES ANALYZING RIGHT TRIANGLES FORMED WITHIN THE FIGURE. BY LEVERAGING WHAT WE KNOW ABOUT SPECIAL RIGHT
TRIANGLES—NAMELY 45°-45°-90° anp 30°-60°-90° TRIANGLES—WE CAN EFFICIENTLY DETERMINE UNKNOWN LENGTHS,
ANGLES, AND OTHER PROPERTIES OF THE FIGURE. THIS ARTICLE EXPLORES HOW TO APPROACH SUCH PROBLEMS
SYSTEMATICALLY, EMPHASIZING THE USE OF SPECIAL RIGHT TRIANGLES IN GEOMETRIC ANALYSIS.

UNDERSTANDING THE BASIC GEOMETRY OF A SQUARE AND |TS DIAGONALS

A SQUARE IS A QUADRILATERAL WITH FOUR EQUAL SIDES AND FOUR RIGHT ANGLES. |TS SYMMETRY AND CONSISTENT
PROPERTIES MAKE IT A FUNDAMENTAL SHAPE IN GEOMETRY. W/HEN A DIAGONAL IS DRAWN WITHIN A SQUARE, IT DIVIDES THE
SQUARE INTO TWO CONGRUENT RIGHT TRIANGLES.

PROPERTIES OF A SQUARE

e ALL SIDES ARE EQUAL IN LENGTH.
e ALL INTERIOR ANGLES ARE 20°.
® THE DIAGONALS ARE EQUAL IN LENGTH AND BISECT EACH OTHER AT RIGHT ANGLES.

® THE DIAGONALS DIVIDE THE SQUARE INTO TWO CONGRUENT ISOSCELES RIGHT TRIANGLES.

DIAGONALS IN A SQUARE

\WHEN A DIAGONAL IS DRAWN IN A SQUARE OF SIDE LENGTH \( S \), THE LENGTH OF THE DIAGONAL \( D \) CAN BE CALCULATED
USING THE PYTHAGOREAN THEOREM:

\[
D=5 \s@rT{2}
\]

THIS IS BECAUSE THE DIAGONAL ACTS AS THE HYPOTENUSE OF A RIGHT TRIANGLE WITH LEGS OF LENGTH \( S \)

FORMING SPECIAL RIGHT TRIANGLES WITHIN THE SQUARE

DRAWING A DIAGONAL IN THE SQUARE CREATES TWO RIGHT TRIANGLES, EACH WITH LEGS EQUAL TO THE SIDE LENGTH \( S \)



AND HYPOTENUSE \( D \). THESE ARE ISOSCELES RIGHT TRIANGLES, WHICH ARE A CLASSIC EXAMPLE OF 45°-45°-90°
TRIANGLES.

45°-45°-90° TRIANGLES

IN A 45°-45°-90° TRIANGLE:
- THE LEGS ARE CONGRUENT.
- The HypoTeNUsE IS \( \TexT{LeG} \TiMes \sqrT{2} \).

IN OUR SQUARE:
- EACH TRIANGLE HAS LEGS OF LENGTH \( s \).
- The HypoTeNUSE (THE DIAGONAL \( b \)) 1s \('s \s@rT{2} \).

THIS RELATIONSHIP SIMPLIFIES MANY CALCULATIONS, AS KNOWING ONE SIDE ALLOWS US TO DIRECTLY FIND THE OTHER LENGTHS
OR ANGLES.

IMPLICATIONS FOR PROBLEM SOLVING

USING THE PROPERTIES OF THESE SPECIAL TRIANGLES, WE CAN:

- FIND THE LENGTH OF THE DIAGONAL IF THE SIDE LENGTH IS KNOWN.

- DETERMINE THE MEASURE OF ANGLES (\X/HICH ARE 45° IN THE ISOSCELES RIGHT TRIANGLES).

- USE THESE ANGLES TO FIND OTHER UNKNOWN ANGLES OR SIDE LENGTHS W/ITHIN MORE COMPLEX FIGURES.

APPLYING SPECIAL RIGHT TRIANGLES TO DETERMINE UNKNOWNS

W/HEN WORKING WITH GEOMETRIC FIGURES INVOLVING A SQUARE AND ITS DIAGONALS, RECOGNIZING THE TYPES OF TRIANGLES
FORMED IS CRUCIAL. LET’S EXPLORE THE STEPS TO LEVERAGE SPECIAL RIGHT TRIANGLES FOR PROBLEM-SOLVING.

STEP 1: IDENTIFY THE TRIANGLES FORMED

- DRAW THE DIAGONAL(S) IN THE SQUARE.
- NOTE THE RESULTING TRIANGLES AND THEIR PROPERTIES (ISOSCELES, RIGHT ANGLES).
- RECOGNIZE IF THE TRIANGLES ARE 45°-45°-90° or 30°-60°-90°.

STeEP 2: Use KNOWN RELATIONSHIPS

- For 45°-45°-90° TRIANGLES:

- LEGS ARE EQUAL.

- HypoTenuse \( = \TexT{LeGc} \TiMes \sqrT{2} \).
- For 30°-60°-90° TRIANGLES:

- SHorTER LEG \( = x \).

- Longer LEG \( = x \sqrT{3} \).

- Hypotenuse \( = 2x \).

STep 3: SET UP EQUATIONS BASED ON THE TRIANGLE PROPERTIES

- USE ALGEBRA TO RELATE SIDE LENGTHS.
- SUBSTITUTE KNOWN VALUES INTO THE RELATIONSHIPS.
- SOLVE FOR THE UNKNOWNS SYSTEMATICALLY.



STeP 4: VERIFY THE RESULTS

- CHECK IF THE CALCULATED LENGTHS SATISFY THE ORIGINAL GEOMETRIC CONSTRAINTS.
- CONFIRM THE ANGLES MATCH THE EXPECTED VALUES FOR THE SPECIAL TRIANGLES.

PrACTICAL EXAMPLE: DETERMINING THE LENGTH oF DiAGoNAL AC4DBC

SUPPOSE YOU ARE GIVEN A SQUARE WITH SIDE LENGTH \('s \), AND THE DIAGONAL AC4DBC IS DRAWN, DIVIDING THE SQUARE
INTO TWO RIGHT TRIANGLES. THE PROBLEM ASKS YOU TO FIND THE LENGTH OF THE DIAGONAL USING YOUR KNOWLEDGE OF
SPECIAL RIGHT TRIANGLES.

GIveN DATA

- SIDE LENGTH OF THE SQUARE: \('s \).
- DiacoNAL ACADBC: unkNowN LENGTH \( D \).

APPROACH

1. RECOGNIZE THAT THE DIAGONAL DIVIDES THE SQUARE INTO Two 45°-45°-90° TRIANGLES.
2. USE THE RELATIONSHIP:

\[
D=5 \sqQrT{2}
\]

3. IF THE SIDE LENGTH \( s \) IS KNOWN, DIRECTLY COMPUTE:
\[

D =5 \sQrT{2}

\]

4. |F THE SIDE LENGTH IS NOT GIVEN, BUT OTHER MEASUREMENTS ARE PROVIDED, USE THOSE TO FIND \('S \) FIRST, THEN
caLcuLaTe \(bp \).

ExAMPLE CALCULATION

- Suppose \(s=10\) uniTs.

- THEN:

\[

D= 10 \7iMes \sqrT{2} \approx 10 \TiMes 1.4142 \approx 14.142 \TexT{ uNITS}
\]

THIS STRAIGHTFORWARD APPLICATION HIGHLIGHTS THE POWER OF RECOGNIZING SPECIAL RIGHT TRIANGLES IN GEOMETRIC
PROBLEMS.

EXTENDING THE CoONCEPT: OTHER SPECIAL RIGHT TRIANGLES IN GEOMETRY

W/HILE THE FOCUS HAS BEEN ON 45°-45°-90° TRIANGLES, UNDERSTANDING OTHER SPECIAL RIGHT TRIANGLES ENRICHES
PROBLEM-SOLVING SKILLS.



30°-60°-90° TRIANGLES

- KNOWN AS HALF OF AN EQUILATERAL TRIANGLE.

- PROPERTIES:

- SHorTER LEG (opPosITE 30°): \( x \).

- Longer LEG (opPosiTE 60°): \( x \sqrT{3} \).
- HypoTenuse: \( 2x \).

APPLICATION:
IN PROBLEMS INVOLVING EQUILATERAL TRIANGLES OR HEXAGONAL PATTERNS, RECOGNIZING 30°-60°-90° TRIANGLES HELPS
DETERMINE SIDE LENGTHS AND ANGLES EFFICIENTLY.

30°-60°-90° TRIANGLE EXAMPLE

- IF THE HYPOTENUSE IS 12 UNITS, THE SHORTER LEG IS & UNITS, AND THE LONGER LEG IS \( 6 \sQrT{3} \).

CoNcLuUsION: MASTERING SPECIAL RIGHT TRIANGLES IN GEOMETRIC PROBLEM
SOLVING

THE KEY TO SOLVING COMPLEX GEOMETRIC PROBLEMS INVOLVING SQUARES AND THEIR DIAGONALS LIES IN IDENTIFYING THE
SPECIAL RIGHT TRIANGLES FORMED WITHIN THE FIGURE. RECOGNIZING WHETHER THE TRIANGLES ARE 45°-45°-90° or
30°-60°-90° ALLOWS FOR THE APPLICATION OF SPECIFIC RATIOS AND RELATIONSHIPS, SIMPLIFYING CALCULATIONS
SIGNIFICANTLY. W/HETHER DETERMINING THE LENGTH OF A DIAGONAL, ANGLES, OR OTHER SIDE LENGTHS, THESE PROPERTIES SERVE
AS POWERFUL TOOLS IN THE MATHEMATICIAN’S TOOLKIT.

BY MASTERING THE USE OF SPECIAL RIGHT TRIANGLES, STUDENTS AND PROFESSIONALS CAN APPROACH GEOMETRIC PROBLEMS
WITH CONFIDENCE AND EFFICIENCY, TRANSFORMING COMPLEX FIGURES INTO MANAGEABLE CALCULATIONS. ALWAYS LOOK FOR
THE INHERENT SYMMETRY AND KNOWN TRIANGLE TYPES WITHIN A FIGURE, AND LEVERAGE THEIR PROPERTIES TO FIND THE
UNKNOWNS WITH EASE.

REMEMBER:

- DRAW AND ANALYZE THE FIGURE CAREFULLY.

- IDENTIFY THE TYPE OF RIGHT TRIANGLES INVOLVED.

- APPLY THE APPROPRIATE RATIOS AND RELATIONSHIPS.

- VERIFY YOUR SOLUTIONS FOR CONSISTENCY WITH THE ORIGINAL FIGURE.

WITH PRACTICE, RECOGNIZING AND APPLYING SPECIAL RIGHT TRIANGLES WILL BECOME SECOND NATURE, MAKING GEOMETRIC
PROBLEM SOLVING FASTER AND MORE INTUITIVE.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE SIGNIFICANCE OF THE DIAGONAL AC IN THE SQUARE WITH VERTICES A, C,
D, AnD B?

THE piAGoNAL AC DIVIDES THE SQUARE INTO TWO EQUAL RIGHT TRIANGLES, WHICH CAN BE ANALYZED USING PROPERTIES OF
SPECIAL RIGHT TRIANGLES TO DETERMINE LENGTHS AND ANGLES.



How CAN PROPERTIES OF 45-45-90 TRIANGLES HELP IN SOLVING FOR LENGTHS IN THE
SQUARE?

SINCE THE DIAGONALS OF A SQUARE FORM 45-45-90 TRIANGLES, THE LEGS ARE EQUAL, AND THE HYPOTENUSE IS THE LEG
MULTIPLIED BY [P] 2, AIDING IN CALCULATING SIDE LENGTHS OR DIAGONALS.

IF THE LENGTH OF DIAGONAL AC IS KNOWN, HOW DO YOU FIND THE LENGTH OF THE SIDE
OF THE SQUARE?

IN A SQUARE, THE SIDE LENGTH EQUALS THE DIAGONAL DIVIDED BY 2, SO YOU DIVIDE THE DIAGONAL LENGTH BY 2 TO FIND
THE SIDE LENGTH.

\W/HAT ROLE DO SPECIAL RIGHT TRIANGLES PLAY IN DETERMINING THE AREA OF THE
SQUARE?

THEY ALLOW YOU TO FIND THE SIDE LENGTHS USING THE DIAGONAL, WHICH THEN CAN BE USED TO CALCULATE THE AREA AS
SIDE SQUARED, SIMPLIFYING THE PROCESS.

CAN THE PYTHAGOREAN THEOREM BE USED ALONGSIDE SPECIAL RIGHT TRIANGLE
PROPERTIES IN THIS PROBLEM?

YES, THE PYTHAGOREAN THEOREM HELPS CONFIRM THE RELATIONSHIP BETWEEN THE SIDES AND THE DIAGONAL IN THE RIGHT
TRIANGLES FORMED, ESPECIALLY WHEN THE TRIANGLE IS 45-45-90.

IF THE DIAGONAL AC MEASURES 10 UNITS, WHAT IS THE LENGTH OF EACH SIDE OF THE
SQUARE?

EACH SIDE OF THE SQUARE IS 10 DIVIDED BY 2, WHICH SIMPLIFIES TO APPROXIMATELY 7.07 UNITS.

How DO THE ANGLES IN THE RIGHT TRIANGLES FORMED BY THE DIAGONAL RELATE TO
THE SPECIAL RIGHT TRIANGLES?

THeY ARe 45°, 45°, aND 90°, CHARACTERISTIC OF 45-45-90 TRIANGLES, WHICH HAVE EQUAL LEGS AND A HYPOTENUSE
RELATED TO THE LEGS BY A FACTOR OF [} 2.

\WHAT IS THE IMPORTANCE OF UNDERSTANDING SPECIAL RIGHT TRIANGLES WHEN
SOLVING GEOMETRIC PROBLEMS INVOLVING SQUARES?

THEY SIMPLIFY CALCULATIONS BY PROVIDING DIRECT RATIOS BETWEEN SIDES, MAKING IT EASIER TO DETERMINE LENGTHS AND
ANGLES WITHOUT COMPLEX COMPUTATIONS.

How CAN YOU VERIFY YOUR CALCULATIONS WHEN USING SPECIAL RIGHT TRIANGLES IN
A SQUARE PROBLEM?

YOU CAN VERIFY BY APPLYING THE PYTHAGOREAN THEOREM TO CHECK THE RELATIONSHIPS BETWEEN SIDES AND DIAGONALS OR
BY CONFIRMING THE RATIOS MATCH THOSE OF KNOWN SPECIAL RIGHT TRIANGLES.

IN WHAT OTHER GEOMETRIC FIGURES DO SPECIAL RIGHT TRIANGLES COMMONLY APPEAR ,
AND HOW IS THIS USEFUL?

THEY COMMONLY APPEAR IN RECTANGLES, RHOMBUSES, AND ISOSCELES TRIANGLES, PROVIDING QUICK METHODS TO FIND SIDE



LENGTHS AND ANGLES, WHICH IS USEFUL IN VARIOUS GEOMETRIC PROOFS AND PROBLEMS.

ADDITIONAL RESOURCES
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INTRODUCTION

IN THE REALM OF GEOMETRY, UNDERSTANDING THE PROPERTIES OF SQUARES AND THEIR DIAGONALS UNLOCKS A WEALTH OF
INSIGHTS INTO THE RELATIONSHIPS BETWEEN VARIOUS SEGMENTS, ANGLES, AND TRIANGLES. W/HEN A SQUARE CONTAINS A
DIAGONAL, IT CREATES RIGHT TRIANGLES WITH DISTINCTIVE RATIOS, ESPECIALLY WHEN THOSE TRIANGLES ALIGN WITH THE
CHARACTERISTICS OF SPECIAL RIGHT TRIANGLES SUCH AS 45°-45°-90° anp 30°-60°-90°. THIS ARTICLE EXPLORES A
SPECIFIC PROBLEM INVOLVING A SQUARE WITH A DIAGONAL LABELED AC4DBC, AIMING TO DETERMINE A PARTICULAR MEASURE
OR PROPERTY USING YOUR KNOWLEDGE OF THESE SPECIAL RIGHT TRIANGLES. THROUGH CAREFUL ANALYSIS AND DETAILED
EXPLANATIONS, WE WILL UNCOVER THE GEOMETRIC PRINCIPLES AT PLAY AND DEMONSTRATE HOW THEY HELP SOLVE COMPLEX
PROBLEMS EFFICIENTLY.

(UNDERSTANDING THE BASIC GEOMETRY OF A SQUARE AND ITS DIAGONALS
THE NATURE OF A SQUARE
A SQUARE IS A QUADRILATERAL WITH FOUR EQUAL SIDES AND FOUR RIGHT ANGLES. |TS DEFINING PROPERTIES INCLUDE:

- ALL FOUR SIDES ARE CONGRUENT.
- ALL FOUR INTERIOR ANGLES ARE 20°.
- THE DIAGONALS ARE EQUAL IN LENGTH AND BISECT EACH OTHER AT RIGHT ANGLES.

DIAGONALS IN A SQUARE
THE DIAGONALS OF A SQUARE HAVE SEVERAL NOTEWORTHY PROPERTIES:

- THEY ARE EQUAL IN LENGTH.

- THEY BISECT EACH OTHER, MEANING EACH DIAGONAL DIVIDES THE SQUARE INTO TWO CONGRUENT RIGHT TRIANGLES.
- THE DIAGONALS INTERSECT AT RIGHT ANGLES (PERPENDICULAR BISECTORS).

- THE LENGTH OF EACH DIAGONAL CAN BE CALCULATED USING THE SIDE LENGTH (LET'S DENOTE THE SIDE AS S):
\TexT{DIaGoNAL} = s\sqQrT{2}

\]
VISUALIZING THE PROBLEM: THE DiIaAcoNAL AC4DBC

SUPPOSE WE HAVE A SQUARE WITH VERTICES LABELED \(A, B, C, D\), AND THE DIAGONAL IN QUESTION IS \(AC\). THe
NOTATION “AC4DBC” APPEARS TO INVOLVE A SEQUENCE OF POINTS OR SEGMENTS, POTENTIALLY INDICATING A GEOMETRIC
FIGURE OR SEGMENT LABELING INVOLVING POINTS \(A, C, 4, D, B, C\). WHILE THIS NOTATION MAY SEEM AMBIGUOUS AT FIRST
GLANCE, IN TYPICAL GEOMETRIC PROBLEMS, SUCH LABELS OFTEN REPRESENT POINTS ON OR WITHIN THE SQUARE, OR SEGMENTS
CONNECTING SPECIFIC POINTS.

FOR CLARITY, ASSUME THE FIGURE INVOLVES:
- A square \(ABCD\),

- DiagonaL \(AC)),
- ADDITIONAL POINTS OR SEGMENTS LABELED \(4, D, B, C\).



THE GOAL IS TO ANALYZE THIS CONFIGURATION AND USE KNOWN PROPERTIES OF SPECIAL RIGHT TRIANGLES TO DETERMINE A
SPECIFIC MEASURE—POSSIBLY A SEGMENT LENGTH, AN ANGLE, OR A RATIO.

SpPECIAL RIGHT TRIANGLES AND THEIR SIGNIFICANCE
OVERVIEW OF SPECIAL RIGHT TRIANGLES

IN GEOMETRY, SPECIAL RIGHT TRIANGLES ARE RIGHT TRIANGLES WITH SIDE RATIOS THAT ARE WELL-KNOWN AND CONSISTENT,
ALLOWING EASY CALCULATION OF UNKNOWN LENGTHS OR ANGLES. THE TWO MOST COMMON TYPES ARE:

1. 45°-45°-90° TRIANGLE
2. 30°-60°-90° TRIANGLE

EACH HAS DISTINCTIVE RATIOS, WHICH SERVE AS POWERFUL TOOLS IN GEOMETRIC PROBLEM-SOLVING.
45°-45°-90° TRIANGLE

- |SOSCELES RIGHT TRIANGLE.

- LEGS ARE CONGRUENT.

- HypoTenusEe I1s \(\sQrT{23}\) TIMES THE LENGTH OF EACH LEG.

Sipe RaTIO!

\[
\TexT{Lecs} : \TexT{HvPoTENUSE} = 1 : \sQrT{2}

\]
APPLICATION:

\W/HEN A RIGHT TRIANGLE HAS TWO EQUAL LEGS, IT IS A 45°-45°-90° TRIANGLE, OFTEN ARISING WHEN A SQUARE’S
DIAGONAL SPLITS IT INTO TWO IDENTICAL RIGHT TRIANGLES.

30°-60°-90° TRIANGLE

- RIGHT TRIANGLE WITH ANGLES ofF 30°, 60°, anp 90°.
- SHorT LEG (opPosiTE 30°): \(x\).

- Long LEG (opposiTE 60°): \(x \sqrT{33\).

- HypoTenuse: \(2x\).

SipE RATIO:

\[
x 1 x \sqrT{3}: 2x
\]

APPLICATION:

COMMONLY FOUND IN PROBLEMS INVOLVING EQUILATERAL TRIANGLES OR SEGMENTS DIVIDED INTO RATIOS oF 1: \(\s@rT{33\).

APPLYING SPECIAL RIGHT TRIANGLE PROPERTIES TO THE SQUARE AND ITS DIAGONALS
THE DIAGONAL AS A 45°-45°-90° TRIANGLE

GIVEN THAT THE DIAGONALS OF A SQUARE SPLIT IT INTO TWO CONGRUENT RIGHT TRIANGLES, THESE TRIANGLES ARE
NATURALLY 45°-45°-90° TRIANGLES.



DERIVATION:
- CONSIDER A SQUARE WITH SIDE LENGTH \(s\).
- DRAWING DIAGONAL \(AC\) DIVIDES THE SQUARE INTO TWO RIGHT TRIANGLES, SAY \(ABC\) ano \(ADC\).

- EACH OF THESE TRIANGLES HAS LEGS OF LENGTH \(s\) (sIDES oF THE SQUARE) AND HYPoTeNUSE \(AC\).

CALCULATING THE DIAGONAL:

\[

AC = s \sqrT{2}

\]

BECAUSE, BY THE PYTHAGOREAN THEOREM:

\[

AC"2 =52 +5"2 = 252 \RigHTARROW AC = s \sQrT{2}
\]

IMPLICATION:

- THE RIGHT TRIANGLES FORMED BY THE DIAGONAL ARE 45°-45°-90° TRIANGLES.
- THe ANGLES AT \(A\) anD \(C\) ARE BOTH 45°, CONFIRMING THE SPECIAL TRIANGLE PROPERTY.

UsING THE 45°-45°-90° TRIANGLE TO FIND SEGMENT LENGTHS

SUPPOSE ADDITIONAL POINTS ARE PLACED WITHIN OR ON THE SQUARE, AND SEGMENTS SUCH AS \(AC4DBC\) reFer TO
SPECIFIC POINTS ON THE FIGURE. IF, FOR EXAMPLE, POINT \(4\) IS oN THE DIAGONAL \(AC\), THEN UNDERSTANDING THE RATIOS
IN THE 45°-45°-90° TRIANGLE HELPS FIND THE LENGTHS OF SEGMENTS CONNECTING THESE POINTS.

FOR INSTANCE:

- Ir poinT \(4)\) bivibes \(AC\) inTo secmenTs \(A4\) ano \(4C\),

- THE DIVISION RATIO CAN BE RELATED TO THE POSITION OF POINT \(4\) ALONG THE DIAGONAL,
- USING SIMILAR TRIANGLES AND RATIOS, YOU CAN DETERMINE SEGMENT LENGTHS IF YOU KNOW ONE SEGMENT.

ANALYZING THE NOTATION AND PossieLE GEOMETRIC CONFIGURATIONS

Decobing “AC4DBC”

THe sTRING “"ACADBC” coULD POTENTIALLY REPRESENT A SEQUENCE OF POINTS OR SEGMENTS:

- \(AV), \(CV), \(4\), \(DV), \(B\), \(C\).

ALTERNATIVELY, IT MIGHT BE A SHORTHAND NOTATION IN THE PROBLEM TO DENOTE SEGMENTS OR POINTS ON THE SQUARE.
HyPOTHESES:

1. POINTS ON THE SQUARE OR DIAGONAL:

-\(A, B, C, D\) ARE VERTICES OF THE SQUARE.

- \(4\) couLp Bt A POINT ON THE DIAGONAL \(AC\) OR ANOTHER SEGMENT.

2. SEGMENTS AND RATIOS:
- THE SEQUENCE MIGHT INDICATE A PATH OR A CHAIN OF SEGMENTS TO ANALYZE.

3. PURPOSE OF THE PROBLEM:
- LIKELY, THE GOAL IS TO FIND THE LENGTH OF A SEGMENT (PossieLy \(BC\), \(BD\), or \(AC\)) or A SPECIFIC ANGLE,
USING PROPERTIES OF THE SPECIAL RIGHT TRIANGLES FORMED.



STEP-BY-STEP STRATEGY TO DETERMINE THE DESIRED MEASURE

STeP 1: CLARIFY THE GEOMETRIC FIGURE

- Draw A sQuUARE \(ABCD\) wiTH sipe LENGTH \(s\).

- DrRAW DIAGONAL \(AC\), WHICH SPLITS THE SQUARE INTO TWO 45°-45°-90° TRIANGLES.

- MARK ANY ADDITIONAL POINTS BASED ON THE PROBLEM'S NOTATION.

STeP 2: IDENTIFY KNOWN QUANTITIES

- THe sIDE LENGTH \(s\).

- THe LENGTH oF THE DIAGONAL \(AC = s \sqrT{2}\).

- ANY ADDITIONAL POINTS OR SEGMENTS SPECIFIED.

STeP 3: Use SpecIAL TRIANGLE RATIOS

- IF POINTS LIE ON THE DIAGONAL OR SIDES, USE RATIOS FROM THE 45°-45°-90° TRIANGLE TO FIND UNKNOWN LENGTHS.
- FOR EXAMPLE, IF A POINT DIVIDES THE DIAGONAL \(AC\) INTO TWO SEGMENTS, THE RATIO CAN BE RELATED TO SIMILAR
TRIANGLES AND THEIR PROPERTIES.

STEP 4: APPLY SIMILARITY AND RATIO PRINCIPLES

- USE PROPORTIONALITY IN SIMILAR TRIANGLES FORMED BY SEGMENTS WITHIN THE SQUARE.
- LEVERAGE THE KNOWN RATIOS TO SOLVE FOR UNKNOWN SEGMENTS.

STep 5: CHECk FOR SPECIAL CONFIGURATIONS
- VERIFY IF ANY SEGMENTS FORM 30°-60°-90° TRIANGLES, WHICH MIGHT OCCUR IF POINTS ARE PLACED IN PARTICULAR

RATIOS.
- USE PROPERTIES OF THESE TRIANGLES TO FIND LENGTHS OR ANGLES.

PrRACTICAL EXAMPLES AND APPLICATIONS
ExAMPLE 1: FINDING A SEGMENT LENGTH USING THE DIAGONAL

Supposk PoINT \(4\) Lies oN THE biaconaL \(AC\) sucH THAT \(A4 : 4C = 1: 1\). THis INDIcaTES PoINT \(4\) Is THE
mMioPoINT ofF \(AC\).

- Since \(AC = s \sqrT{2}\),
- THe seGMeNT \(A4 = 4C = \rrac{s \sqrT{2}3}{2}\).

THIS SIMPLE DIVISION USES THE PROPERTY OF THE 45°-45°-90° TRIANGLE, WHERE THE MIDPOINT DIVIDES THE HYPOTENUSE
INTO TWO EQUAL SEGMENTS.

ExAMPLE 2: DETERMINING ANGLES IN THE FIGURE

IF ADDITIONAL POINTS CREATE NEW TRIANGLES, ANALYZE WHETHER THOSE TRIANGLES ARE 45°-45°-90° or 30°-60°-90°,
BASED ON THEIR SIDE RATIOS:

- For A 45°-45°-90° TRIANGLE, THE LEGS ARE EQUAL, AND THE HYPOTENUSE IS \(\sQrT{2}\) TIMES THE LEGS.
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