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UNDERSTANDING THE PROPERTIES OF TRIANGLES IS FUNDAMENTAL IN GEOMETRY, WHETHER YOU'RE A STUDENT, A TEACHER, OR A
PROFESSIONAL MATHEMATICIAN. TRIANGLES ARE AMONG THE MOST STUDIED SHAPES IN MATHEMATICS BECAUSE OF THEIR
SIMPLICITY AND THE RICH SET OF PROPERTIES THEY POSSESS. WHEN ANALYZING A TRIANGLE WITH SPECIFIC SIDE LENGTHS AND
ANGLES, SUCH AS ONE WHERE THE ANGLE OPPOSITE SIDE Bis OBTUSE, IT BECOMES ESSENTIAL TO DETERMINE THE IMPLICATIONS
FOR THE OTHER ELEMENTS OF THE TRIANGLE. THIS ARTICLE EXPLORES THE CONDITIONS, PROPERTIES, AND MATHEMATICAL
REASONING BEHIND SUCH A CONFIGURATION, PROVIDING AN IN-DEPTH EXPLANATION SUITABLE FOR LEARNERS AND EXPERTS ALIKE.

INTRODUCTION TO TRIANGLE PROPERTIES AND NOTATION

BEFORE DELVING INTO THE SPECIFICS OF THE PROBLEM, LET'S CLARIFY THE BASIC CONCEPTS INVOLVED:

NOTATION AND DEFINITIONS

- SIDES OF A TRIANGLE: USUALLY LABELED AS A, B, AND C, WITH CORRESPONDING VERTICES A, B, anp C.
- ANGLES: OPPOSITE THE RESPECTIVE SIDES; FOR EXAMPLE, ANGLE A IS OPPOSITE SIDE A.

- OBTUSE ANGLE: AN ANGLE GREATER THAN 20° BUT LESS THAN 180°.

- TRIANGLE T YPES BASED ON ANGLES:

- ACUTE: ALL ANGLES LESS THAN 90°.

- RIGHT: ONE ANGLE EXACTLY 90°.

- OBTUSE: ONE ANGLE GREATER THAN 90°.

SIGNIFICANCE oF THE OPPOSITE ANGLE

THE SIDE-LENGTH AND THE OPPOSITE ANGLE ARE LINKED THROUGH VARIOUS THEOREMS AND LAWS, SUCH AS THE LAW OF SINES
AND LAW OF COSINES, WHICH ARE INTEGRAL TO UNDERSTANDING THE TRIANGLE'S PROPERTIES.

UNDERSTANDING THE GIVEN CONDITIONS

THE PROBLEM STATES:

- THE TRIANGLE HAS SIDES A, B, anp C.
- THE ANGLE OPPOSITE SIDE B, DENOTED AS ANGLE B, IS OBTUSE.

THIS CONFIGURATION IMPLIES THAT:

- ANGLE B > 90°
- SIDE B IS OPPOSITE THE OBTUSE ANGLE B



GIVEN THIS, THE QUESTION ASKS: W/HAT MUST—IMPLYING WHAT CAN BE DEDUCED ABOUT THE OTHER SIDES AND ANGLES OF
THE TRIANGLE?

IMPLICATIONS OF AN OBTUSE ANGLE OPPOSITE SIDE B

W/HEN THE ANGLE OPPOSITE SIDE B IS OBTUSE, SEVERAL GEOMETRIC PROPERTIES AND CONSTRAINTS COME INTO PLAY. LeT’s
ANALYZE THESE SYSTEMATICALLY.

1. RELATIONSHIP BETWEEN SIDE LENGTHS AND ANGLES

ACCORrRDING To THE LAW oF COSINES:

\[

B"2=A"2+C"2-2AC \cosB
\]

Since \(\cos B < 0\) For AN 0BTUSE ANGLE (GREATER THAN 90°, LESS THAN 180°), IT FOLLOWS THAT:
\[

-1<\cosB<O0

\]

WHICH LEADS TO:

\[

B*2>A"2+C"2

\]

Key PoOINT: THE SIDE OPPOSITE AN OBTUSE ANGLE IS LONGER THAN THE SQUARE ROOT OF THE SUM OF THE SQUARES OF THE
OTHER TWO SIDES, IMPLYING THAT:

\[
B> \sqrT{A"2 + C"2}
\]

THIS INEQUALITY IS CRUCIAL BECAUSE IT CONSTRAINS THE LENGTH OF SIDE B RELATIVE TO SIDES A AnD C.

2. THE TRIANGLE'S SHAPE AND SIDE LENGTHS

- SINCE B IS OPPOSITE AN OBTUSE ANGLE, SIDE B MUST BE LONGER THAN EITHER SIDE A OR C INDIVIDUALLY.
- THE TRIANGLE'S OTHER ANGLES, A AND C, MUST BE LESS THAN 90° TO SATISFY THE TRIANGLE ANGLE SUM THEOREM:

\[
A+ C+B=180"crc
\]

Given THAT \(B > 90™\cIrc\), THE SUM OF ANGLES A AND C MUST BE LESS THAN 90°:

\[
A+ C=180"\cIrc - B < 90™\cIrc
\]



WHICH MEANS:
- ANGLES A AND C ARE ACUTE, EACH LESS THAN 90°.

- THE SUM OF THE TWO IS LESS THAN 900, SO INDIVIDUALLY, EACH IS LESS THAN 900, BUT THEIR SUM REMAINS LESS THAN
90°.

3. THe LAW OF SINES AND SIDE RATIOS

THE LAW OF SINES STATES:

\[
\rrAc{AX{\sin A} = \rrac{B}{\sin B} = \rrac{C}{\sin C}
\]

Since \(\sin B\) I1s LESS THAN 1 FOR AN 0BTUSE ANGLE (sPeciFicALLY, \(\sin B = \sin (180" \circ - B)\)), anp B > 90°,
WE NOTE:

-\(\sinB =\sin (180™\circ - B) = \sinB\)
-\(\sinB\) For \(B > 90™\cIrC\) IS LESS THAN 1, APPROACHING 1 AS B APPROACHES 180°, BUT ALWAYS LESS THAN 1.

THIS IMPACTS THE RATIOS OF THE SIDES, DICTATING THAT:

\[
A=k \sin A \Quap C =k \sin C,\quabB =« \sinB
\]

For SoME CONSTANT \(k\). SINce \(\sIN B\) IS RELATIVELY SMALL FOR LARGE B, SIDE B TENDS TO BE LONGER COMPARED TO
SIDES A AND C WHEN SCALED APPROPRIATELY.

WHAT MusT BE TRUE ABOUT THE T RIANGLE?

BUILDING UPON THE IMPLICATIONS ABOVE, WE CAN DERIVE NECESSARY CONDITIONS FOR THE SIDES AND ANGLES OF THE TRIANGLE.

1. Sibe B MusT Be THE LONGEST SIDE

GIVEN THAT THE ANGLE OPPOSITE SIDE B IS OBTUSE, SIDE B MUST BE LONGER THAN SIDES A AND C. THIS IS A DIRECT
CONSEQUENCE OF THE LAW OF SINES AND THE FACT THAT LARGER ANGLES ARE OPPOSITE LONGER SIDES.

THEREFORE:

\[
B > A \quap \TtexT{anp} \Quab B > C

\]

THIS ENSURES THE TRIANGLE CONFORMS TO THE PROPERTIES OF SIDE-LENGTHS RELATIVE TO ANGLES.

2. Sipes A AND C ARe LEss THAN B

BECAUSE THE ANGLE OPPOSITE B IS OBTUSE, SIDES A AND C ARE NECESSARILY LESS THAN B, BUT THEIR RELATIVE SIZES DEPEND



ON THE SPECIFIC ANGLES A AND C.

- |F THE TRIANGLE IS 150SCELES WITH \(A = C\), THeN:

\l
A=C<B
\]

- IN A SCALENE TRIANGLE, THE SIDE LENGTHS FOLLOW THE SAME PATTERN, WITH SIDE B BEING THE LARGEST.

3. THe TRIANGLE Is NoT RIGHT orR ACUTE

- SINCE B > 90°, THE TRIANGLE CANNOT BE RIGHT-ANGLED (WHICH REQUIRES AN ANGLE OF EXACTLY 90°).
- THE OTHER ANGLES, A AND C, MUST BE LESS THAN 920°.

4. ConsSTRAINTS ON Sipes A aND C

- THE SUM OF SIDES A AND C MUST BE GREATER THAN B (TRIANGLE INEQUALITY):

\(
A+C>B

\]

- BUT SINCE B IS LONGER THAN EITHER A or C INDIVIDUALLY, THE SIDE LENGTHS ARE CONSTRAINED SUCH THAT!

\[
A + C>B \quap \Text{suT} \Quab B > A, C
\]

WHICH IMPLIES THAT A AND C CANNOT BOTH BE VERY SMALL; THEY MUST SUM TO MORE THAN B BUT INDIVIDUALLY REMAIN
LESS THAN B.

MATHEMATICAL SUMMARY AND KEY RESULTS

LET’S SUMMARIZE THE MAIN POINTS THAT ANSWER THE QUESTION: W/HAT MUST BE TRUE ABOUT THE TRIANGLE WHEN THE ANGLE
OPPOSITE SIDE B IS OBTUSE?

NecessARY CONDITIONS:

- Sipe B 1s THE LoNGEsT sipe: \(B > A\) ano \(B > C\).

- SIDE B 1S LONGER THAN THE COMBINED LENGTH OF A AND C: \(A + C > B\) (TRIANGLE INEQUALITY).
- Sibes A AND C ARe Less THAN B: \(A <B\), \(C < B\).

- ANGLES A AND C ARE LESS THAN 90°: \(A, C < 90™\cIrc)).

- ANGLE B Is GrReaTER THAN 90°: \(\aNGLE B > 90" \circ\).



IMPLICATIONS FOR DESIGNING OR ANALYZING SUCH TRIANGLES:

- W/HEN CONSTRUCTING A TRIANGLE WITH AN OBTUSE ANGLE OPPOSITE SIDE B, ENSURE B IS SUFFICIENTLY LARGE RELATIVE TO
A anp C.

- THE POSITION OF THE TRIANGLE'S VERTICES IS CONSTRAINED SUCH THAT THE OBTUSE ANGLE IS AT B, WITH THE REMAINING
ANGLES ACUTE.

- THE SIDE LENGTHS MUST SATISFY THE LAW oF COSINES AND LAW OF SINES, WITH B BEING THE DOMINANT SIDE.

PrRACTICAL EXAMPLES AND APPLICATIONS

UNDERSTANDING THESE PROPERTIES IS VITAL IN VARIOUS FIELDS:

- ENGINEERING: DESIGNING STRUCTURES WHERE SPECIFIC ANGLE AND SIDE LENGTH CONSTRAINTS ARE NECESSARY.
- NAVIGATION AND SURVEYING: CALCULATING POSITIONS BASED ON SIDE AND ANGLE MEASUREMENTS.
- CoMPUTER GRAPHICS: RENDERING TRIANGLES WITH SPECIFIED PROPERTIES FOR MODELS AND SIMULATIONS.

CoNCLUSION

IN SUMMARY, IF A TRIANGLE HAS SIDES A, B, AND C, WITH THE ANGLE OPPOSITE SIDE B BEING OBTUSE, THEN THE FOLLOWING
MUST BE TRUE!:

- SIDE B IS THE LONGEST SIDE OF THE TRIANGLE.

- SIDE B IS LONGER THAN THE SUM OF SIDES A AND C.

- SIDEs A AND C ARE BOTH LESS THAN B.

- THe ANGLES A AND C ARE ACUTE (LESS THAN 90°), WHILE ANGLE B Exceeps 90°.

- THE TRIANGLE ADHERES TO THE TRIANGLE INEQUALITY, ENSURING A VALID GEOMETRIC SHAPE.

UNDERSTANDING THESE PROPERTIES ALLOWS MATHEMATICIANS AND PRACTITIONERS TO ANALYZE, DESIGN, AND INTERPRET

FREQUENTLY ASkeD QUESTIONS

SUPPOSE A TRIANGLE HAS SIDES A, B, AND C, WITH THE ANGLE OPPOSITE SIDE B BEING
OBTUSE. WHAT CAN BE INFERRED ABOUT THE LENGTH OF SIDE B RELATIVE TO SIDES A
AND C?

SINCE THE ANGLE OPPOSITE SIDE B IS OBTUSE, SIDE B MUST BE LONGER THAN BOTH SIDES A AND C, 1.E., B> A AND B > C.

IN A TRIANGLE WITH SIDES A, B, AND C, AND THE ANGLE OPPOSITE B BEING OBTUSE,
WHAT IS THE RELATIONSHIP BETWEEN SIDE B AND THE SUM OF SIDES A AND CP

SIDE B MUST BE GREATER THAN THE SUM OF SIDES A AND C DIVIDED BY 2, BUT MORE SPECIFICALLY, B > A + C FOR THE
TRIANGLE TO EXIST WITH AN OBTUSE ANGLE OPPOSITE B.



How Does THE LAW oOF COSINES HELP DETERMINE THE NATURE OF THE ANGLE OPPOSITE
SIDE B IN THE TRIANGLE?

THE LAw oF COSINES STATES THAT B2 = A2 + C2 - 2AC cos(e). IF THE ANGLE © oPPOSITE B IS 0BTUSE (> 90°), THEN
cos(e) Is NEGATIVE, MAKING B2 > A% + C2, INDICATING B 1S LONGER RELATIVE To A AND C.

CAN SIDE B BE THE SHORTEST SIDE IF THE ANGLE OPPOSITE IT IS OBTUSE?

NO, IF THE ANGLE OPPOSITE SIDE B IS OBTUSE, THEN SIDE B MUST BE THE LONGEST SIDE OF THE TRIANGLE.

\WHAT TYPES OF TRIANGLES SATISFY THE CONDITION THAT THE ANGLE OPPOSITE SIDE B
IS OBTUSE?

TRIANGLES WHERE SIDE B IS LONGER THAN SIDES A AND C, AND THE ANGLE OPPOSITE B EXCEEDS 900, TYPICALLY SCALENE
TRIANGLES WITH AN OBTUSE ANGLE AT B.

IF THE SIDE LENGTHS ARE GIVEN AS A=3, C=4, WHAT IS THE MINIMUM LENGTH B MUST
HAVE FOR THE ANGLE OPPOSITE B TO BE OBTUSE?

Using THE LAw oF Cosines, B2 > A2+ C2 soB> [ (32+ 42) =[] 25 = 5. THEREFORE, B MUST BE GREATER THAN 5.

DOES THE TRIANGLE WITH AN OBTUSE ANGLE OPPOSITE SIDE B SATISFY THE TRIANGLE
INEQUALITY?

YES, BUT SPECIFICALLY, B MUST BE LESS THAN THE SUM OF A AND C (B<A+ C), AND GREATER THAN THEIR DIFFERENCE (B >
|A - C|), ENSURING A VALID TRIANGLE.

WHAT IS THE SIGNIFICANCE OF THE OBTUSE ANGLE OPPOSITE SIDE B IN DETERMINING THE
TRIANGLE'S SHAPEP

[T INDICATES THAT SIDE B IS THE LONGEST SIDE, AND THE TRIANGLE IS SCALENE WITH ONE ANGLE EXCEEDING 900, AFFECTING THE
TRIANGLE'S INTERNAL ANGLES AND SIDE RELATIONSHIPS.

ADDITIONAL RESOURCES

SUPPOSE A TRIANGLE HAS SIDES A, B, AND C, AND THE ANGLE OPPOSITE THE SIDE OF LENGTH B IS OBTUSE. WHAT MUST BE
TRUE ABOUT THE RELATIONSHIPS AMONG ITS SIDES AND ANGLES? THIS QUESTION DIVES INTO THE HEART OF TRIANGLE
GEOMETRY, REVEALING HOW SIDE LENGTHS AND ANGLES INTERCONNECT, ESPECIALLY WHEN ONE ANGLE SURPASSES 90 DEGREES.
UNDERSTANDING THESE RELATIONSHIPS NOT ONLY ENHANCES MATHEMATICAL INSIGHT BUT ALSO FINDS PRACTICAL APPLICATIONS
ACROSS FIELDS SUCH AS ENGINEERING, NAVIGATION, AND COMPUTER GRAPHICS. IN THIS ARTICLE, WE WILL EXPLORE THE
GEOMETRIC PRINCIPLES AT PLAY, ANALYZE THE IMPLICATIONS OF AN OBTUSE ANGLE OPPOSITE SIDE B, AND DERIVE NECESSARY
CONDITIONS THAT SHAPE THE TRIANGLE’S CONFIGURATION.

UNDERSTANDING TRIANGLE BASICS AND NOTATION

BEFORE DELVING INTO THE SPECIFIC SCENARIO, IT’S ESSENTIAL TO GRASP THE FUNDAMENTAL CONCEPTS AND NOTATION
INVOLVED IN TRIANGLE GEOMETRY.



STANDARD TRIANGLE NOTATION

IN ANY TRIANGLE, THE SIDES ARE CONVENTIONALLY LABELED AS A, B, AND C, WITH THE CORRESPONDING ANGLES OPPOSITE
THESE SIDES LABELED AS A, B, AND C RESPECTIVELY:

- SIDE A IS OPPOSITE ANGLE A

- SIDE B IS OPPOSITE ANGLE B

- Sibe C IS OPPOSITE ANGLE C

THIS NOTATION ALLOWS US TO RELATE SIDE LENGTHS AND ANGLES SYSTEMATICALLY, FACILITATING THE APPLICATION OF
GEOMETRIC LAWS.

PROPERTIES OF TRIANGLE ANGLES AND SIDE LENGTHS

- THE SUM OF THE INTERIOR ANGLES OF A TRIANGLE ALWAYS EQUALS 180 DEGREES.

- THE SIDE LENGTHS ARE DIRECTLY RELATED TO THEIR OPPOSITE ANGLES: LARGER ANGLES CORRESPOND TO LONGER SIDES, AND
VICE VERSA.

- THE LAW OF SINES PROVIDES A PROPORTIONAL RELATIONSHIP:

\[

\FrrRAC{AH{\siNn a3 = \rrac{B}{\sin 8} = \rrAac{C}{\sin ¢}

\]

- THe LAw oF COSINES RELATES SIDES AND ANGLES EXPLICITLY:
\[

B"2=A"2+C"2-2AC \cos B

\]

THIS LAW IS ESPECIALLY USEFUL WHEN DEALING WITH NON-ACUTE ANGLES, SUCH AS OBTUSE ANGLES.

THE SIGNIFICANCE OF THE OBTUSE ANGLE OPPOSITE SIDE B

GIVEN THE SCENARIO WHERE THE ANGLE OPPOSITE SIDE B, DENOTED AS B, IS OBTUSE, IT IMPLIES:

\l

B > 90"\ cIrc

\]

THIS CONDITION FUNDAMENTALLY INFLUENCES THE RELATIONSHIPS AMONG THE SIDES AND ANGLES OF THE TRIANGLE.

IMPLICATIONS OF AN OBTUSE ANGLE

- Since \(8 > 90™\crc\), BY THE LAW OF SINES, SIDE B MUST BE LONGER THAN THE OTHER SIDES, RELATIVE TO THEIR ANGLES.
- THE LAW OF SINES STATES:

\[
\rRAc{AX{\siNn A} = \rrac{B}{\sin 8} = \rrac{C}{\sin ¢}
\]

Because \(\siN 8\) ReacHes 1Ts MAXIMUM AT 90°, For AN oBTUSE ANGLE \(8\), \(\siN 8\) pecreases As \(8\) INCREASES
BEYOND ?(0°, AFFECTING THE RATIOS.

- THE LAw oF COSINES GIVES A DIRECT RELATIONSHIP:

\l



B2 = A"2 + C"2 - 2AC \cos &
\]

Since \(8\) 1s osTUsE, \(\cos & < 0\), MakinG THE Term \(-2AC \cos &\) POSITIVE, AND THUS:

\[
B"2>A"2+(C"2
\]

THEREFORE, SIDE B MUST BE LONGER THAN WHAT THE PYTHAGOREAN SUM OF SIDES A AND C WOULD SUGGEST IF THE TRIANGLE
\WERE RIGHT-ANGLED OR ACUTE.

DerIVING CONDITIONS FOR THE TRIANGLE’S SIDES AND ANGLES

THE KEY QUESTION IS: GIVEN THAT \(B\) IS OBTUSE, WHAT MUST BE TRUE ABOUT SIDES A AND C, AND THEIR CORRESPONDING
ANGLES, A AND C?

SIDE LENGTH RELATIONSHIPS

- Since \(B > 90™\circ\), THE LAW OF SINES INDICATES:

\[
\rRAC{A{\siNn A} = \rrac{B}{\sin B}

\]
AND BECAUSE \(\sIN B8\) Is DECREASING FORr \(B > 90" \cIrc)):

- TO KEEP THE RATIO CONSISTENT, SIDE A MUST BE RELATIVELY SMALL IF THE CORRESPONDING ANGLE A IS SMALL.
- CONVERSELY/ IF SIDE A IS LARGE, THEN ANGLE A MUST BE LARGE TO MATCH THE RATIO.

- MORE SPECIFICALLY, BECAUSE \(8\) IS OBTUSE, THE SIDE B IS NECESSARILY LONGER THAN SIDES A AND C, ASSUMING THEIR
ANGLES ARE LESS THAN OR EQUAL TO 90°, WHICH THEY MUST BE SINCE THE SUM OF ANGLES IS 18(0° AND ONLY ONE ANGLE
CAN BE OBTUSE.

CONCLUSION:
- SIDE B MUST BE THE LONGEST SIDE IN THE TRIANGLE, BECAUSE AN OBTUSE ANGLE OPPOSITE IT RESULTS IN A LARGER SIDE
LENGTH.

ANGLES OppPosSITE SIDES A AND C

- SINCE THE SUM OF ANGLES IS 180°, AND \(& > 90™\cIRC\), THE SUM OF THE OTHER TWO ANGLES:

\[
A+c=180"\crc -8 < 90™\crc

\]
- BoTH ANGLES \(A\) AND \(c\) ARE NECESSARILY LESS THAN 90°, MAKING THE TRIANGLE ACUTE AT THOSE VERTICES.

IMPLICATION:
- THE TRIANGLE CONTAINS oNE 0BTUSE ANGLE (AT \(8\)) anp Two acuTe ancLEs (\(a\) anp \(c\)).



NecessARY CONDITIONS FOR TRIANGLE EXISTENCE

THE RELATIONSHIPS ABOVE LEAD TO SPECIFIC NECESSARY CONDITIONS FOR SUCH A TRIANGLE TO EXIST.

TRIANGLE INEQUALITY THEOREM

- THE SUM OF ANY TWO SIDES MUST BE GREATER THAN THE THIRD:

\[

A+B>C,\quabB+C>A, \quabA+C>B

\]

- GIVEN THAT \(B\) IS THE LONGEST SIDE, THE MOST RESTRICTIVE INEQUALITY IS:
\[

A+C>B

\]

- Since \(B\) 1s LonGger THAN BoTH \(A\) anp \(C\):
\[

B<A+C

\]

PRACTICAL CONSEQUENCE:
- To HAVE AN OBTUSE ANGLE OPPOSITE SIDE B/ SIDE B MUST BE SUFFICIENTLY LONG RELATIVE TO SIDES A AND C, BUT NOT SO
LONG THAT THE TRIANGLE INEQUALITY FAILS.

ANGLE AND SIDE CoNSTRAINTS FRoM LAW ofF COSINES

- THE LAw oF COSINES:

\[

\cos e = \rRAC{A"2 + C"2-B"2H2 A C}
\]

- Since \(e > 90™M\circ)), \(\cos & < 0\), IMPLYING:
\[

A2+ (C"2-B"2<0

\]

WHICH REARRANGES TO:

\[

B"2>A"2+(C"2

\]

- THIS INEQUALITY CONFIRMS THAT SIDE B MUST BE LONGER THAN THE COMBINED PYTHAGOREAN SUM OF SIDES A AND C.

SuUMMARY oOF CONDITIONS:

-\(B*2> A2 + CM20)
-\(A+C>B\)

-\(A, C>0\), anp \(& > 90™\crc\)



VISUALIZING THE TRIANGLE AND |TS PROPERTIES

To BETTER UNDERSTAND THESE RELATIONSHIPS, CONSIDER A COORDINATE GEOMETRY APPROACH. PLACE THE TRIANGLE ON THE
CARTESIAN PLANE:

- PosiTion sibe A ALONG THE X-AXIs, wITH POINTS \(A = (0, 0)\) ano \(C = (a, O)\).
- THe THIRD PoINT \(B\) Is LocaTED sucH THAT THE ANGLE AT \(A\) or \(C\) CAN BE ADJUSTED TO SATISFY THE GIVEN
CONDITIONS.

THIS VISUALIZATION HIGHLIGHTS HOW THE SIDE LENGTHS AND ANGLES ARE INTERCONNECTED:

- THe sioe \(B\) (opposiTe \(8\)) exTends FroM THE POINT \(A\) To THE PoInT \(B)).
- WHen \(8\) 1s oeTUSE, THE POINT \(B\) LIES OUTSIDE THE TYPICAL ACUTE CONFIGURATION, POSITIONED SUCH THAT THE
ANGLE BETWEEN SIDES \(A\) anp \(C\) AT \(B\) exceeps 90°.

PRACTICAL IMPLICATIONS AND APPLICATIONS

UNDERSTANDING THE NECESSARY CONDITIONS FOR AN OBTUSE TRIANGLE WITH A SPECIFIC SIDE OPPOSITE AN OBTUSE ANGLE HAS
REAL-\WWORLD SIGNIFICANCE.

ENGINEERING AND STRUCTURAL DESIGN

- \W/HEN DESIGNING TRUSSES OR BRIDGES, ENGINEERS MUST ENSURE THAT THE LENGTHS AND ANGLES MEET SPECIFIC CRITERIA TO
MAINTAIN STABILITY.
- AN OBTUSE ANGLE IN A STRUCTURAL TRIANGLE CAN INFLUENCE LOAD DISTRIBUTION AND STRENGTH.

NAVIGATION AND GEOGRAPHIC MAPPING

- TRIANGULATION METHODS RELY ON UNDERSTANDING HOW ANGLES AND SIDE LENGTHS RELATE.
- RECOGNIZING WHEN A CERTAIN ANGLE IS OBTUSE HELPS IN ACCURATE POSITION ESTIMATION.

CoMPUTER GRAPHICS AND GEOMETRY PROCESSING

- ALGORITHMS FOR RENDERING 3D MODELS OFTEN INVOLVE TRIANGULATION.
- KNOWING THE RELATIONSHIPS AMONG SIDES AND ANGLES ENSURES PROPER MESH GENERATION AND MINIMAL DISTORTION.

CoNcCLUSION

IN SUMMARY, FOR A TRIANGLE WITH SIDES \(A\), \(B\), anp \(C\), WHere THE ANGLE opPOSITE SIDE \(B\) IS OBTUSE,
SEVERAL KEY FACTS EMERGE:

- Sipe \(B\) MUST BE THE LONGEST SIDE, SATISFYING \(B"2 > A"2 + C"2\).

- Tre aNGLE \(8\) exceeps 90°, MakiNG \(\cos & < 0\), WHICH INFLUENCES THE SIDE LENGTH RELATIONSHIPS.

- Sipes \(A\) anD \(C\) ARE NECESSARILY SHORTER, WITH THEIR ANGLES \(A\) AnD \(c\) BEING LESS THAN 90°, AND THEIR
SUM LESS THAN 90°.

- TRIANGLE
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