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TrIANGLE A B C. AnGLE C Is 90 Decrees. HypoTenuse Sibe ABIs C, CBIs A, C A Is B.SoLve THE RIGHT TRIANGLE

UNDERSTANDING THE PROPERTIES AND SOLUTIONS OF RIGHT TRIANGLES IS FUNDAMENTAL IN GEOMETRY, TRIGONOMETRY, AND
VARIOUS APPLIED FIELDS SUCH AS ENGINEERING, ARCHITECTURE, AND PHYSICS. IN THIS ARTICLE, WE DELVE INTO A SPECIFIC RIGHT
TRIANGLE LABELED AS TRIANGLE ABC, WHERE ANGLE C IS THE RIGHT ANGLE. THE PROBLEM PROVIDES SPECIFIC RELATIONSHIPS
AMONG THE SIDES: THE HYPOTENUSE AB IS LABELED AS C, SIDE CB As A, AND siDE CA AS B. OUR GOAL IS TO ANALYZE THIS
CONFIGURATION, UNDERSTAND THE RELATIONSHIPS AMONG THE SIDES AND ANGLES, AND SOLVE FOR THE UNKNOWNS.

UNDERSTANDING THE TRIANGLE CONFIGURATION

LABELING AND NOTATION

IN TRIANGLE ABC:

- ANGLE C IS THE RIGHT ANGLE (90°).

- SipE AB, WHICH IS OPPOSITE ANGLE C, IS THE HYPOTENUSE AND IS LABELED AS C.
- Sipe CB, OPPOSITE ANGLE A, IS LABELED AS A.

- Sibe CA, OPPOSITE ANGLE B, IS LABELED AS B.

THIS NOTATION MIGHT SEEM CONFUSING INITIALLY BECAUSE THE SIDE NAMES DO NOT DIRECTLY CORRESPOND TO THEIR USUAL
NAMING CONVENTIONS. TYPICALLY, IN TRIANGLE NOTATION:

- SIDE A IS OPPOSITE ANGLE A.

- SIDE B IS OPPOSITE ANGLE B.

- SIDE C IS oPPOSITE ANGLE C.

BUT IN OUR CASE, THE PROBLEM EXPLICITLY STATES:
- HypoTenuse AB = C

-SpECB=A

-Soe CA=B

SINCE ANGLE C IS THE RIGHT ANGLE, SIDE AB (HYPOTENUSE) IS OPPOSITE ANGLE C, WHICH IS CONSISTENT.

VISUALIZING THE TRIANGLE

To BETTER UNDERSTAND, IMAGINE TRIANGLE ABC WITH THE FOLLOWING:

- PoINT C AT THE RIGHT ANGLE.

- POINT A AND B AT THE REMAINING VERTICES.

- Sibe AB (HYPOTENUSE) RUNS BETWEEN POINTS A AND B.
- Sibe CB connecTs PoINTS C AND B.

- Sipe CA CONNECTS POINTS C AND A.

THIS SETUP INDICATES:



- AB = HYyPoTENUSE = C
-CB=A
-CA=B

FUNDAMENTAL PROPERTIES OF RIGHT TRIANGLES

PYTHAGOREAN THEOREM

SINCE ANGLE C 1S 90 DEGREES, THE PYTHAGOREAN THEOREM APPLIES:

\[ \texT{(HypoTenuse)}"2 = \TexT{(Lec} 1)"2 + \1exT{(Lec} 2)"2\]
IN OUR CASE:

\[C*2=A"2+B"2\]

THIS FUNDAMENTAL RELATION ALLOWS US TO FIND ANY SIDE IF THE OTHER TWO ARE KNOWN.

RELATIONSHIPS AMONG SIDES AND ANGLES

THE KEY TRIGONOMETRIC RATIOS IN RIGHT TRIANGLES ARE:
- SiNe: \(\sin \THETA = \FrRAC{\TEXT{OPPOSITE}}{\TEXT{HYPOTENUSE}}\)
- Cosine: \(\cos \tHeTA = \rrAac{\TexT{aDjaCENT}}{\TEXT{HYPOTENUSE}}\)

- TAaNGeNT: \(\Tan \THETA = \FRAC{\TEXT{OPPOSITE}}{\TEXT{ADJACENT}}\)

IN OUR TRIANGLE, THESE RATIOS CAN BE APPLIED TO ANGLES A AND B TO FIND UNKNOWN SIDES OR ANGLES.

SOLVING THE TRIANGLE: STEP-BY-STEP APPROACH

STEP 1: CLARIFY KNOWN V ALUES

FrOM THE PROBLEM, THE KNOWN QUANTITIES ARE:

- THE HYPOTENUSE AB = C
-SpECB=A
-SipeCA =8B

SUPPOSE SOME VALUES ARE GIVEN OR NEED TO BE FOUND. |F NO NUMERICAL VALUES ARE PROVIDED, THE SOLUTION INVOLVES
EXPRESSING UNKNOWNS IN TERMS OF KNOWN QUANTITIES OR VARIABLES.



STeEP 2: APPLY THE PYTHAGOREAN THEOREM

Because ANGLE C Is 90°, THE PYTHAGOREAN THEOREM STATES:!
\[C"2=A"2+B"2\]

THIS IS THE PRIMARY RELATION CONNECTING THE SIDES.

STep 3: FIND THE ANGLES A AND B

USING BASIC TRIGONOMETRY:

-\(\sin A = \rrac{\TexT{oPPosiTe To A}}{\TexT{HYPoTENUSE}} = \FRAC{AI{C}\)
-\(\sin B = \rrAc{B}{C3\)

SIMILARLY, FOR COSINE:

-\(\cos A = \rrac{\TexT{apjacent To A} {\TEXT{HYPOTENUSE}} = \FRAC{B}{C3\)

-\(\cos B = \rrac{A}C3\)

AND TANGENT:

-\(\1an A = \rrac{A}B}\)
-\(\tan B = \rrac{B}{A3\)

KNOWING THESE RATIOS ALLOWS US TO FIND ANGLES A AND B IF SIDES ARE KNOWN OR TO FIND SIDES IF ANGLES ARE KNOWN.

CASE STUDY: SOLVING WITH NUMERICAL EXAMPLES

SUPPOSE WE ARE GIVEN SPECIFIC SIDE LENGTHS TO ILLUSTRATE THE PROCESS.

ExAMPLE: FIND ALL SIDES AND ANGLES WHEN A =3 ANDB =4

GIVEN:

-\(A=3\)
-\(B=4\)

CALCULATE:
\[C"2=A"2+B"2=3"2+4"2=9+16=25\]

So

\[C=\sqrT{26}=5]
Now, THE SIDES ARE:

- AB (HYPOTENUSE) = 5
-CB=A=3



-CA=B=4

ANGLES:

-\(\sin A = \rrac{AXC} = \rrac{33{56} = 0.6\)

- \(\ancLe A = \arcsIN(0.6) \approx 36.87"\cIrc))

-\(\sin B = \rrAC{BHC} = \rrac{4}{6} = 0.8\)

- \(\ancLe B = \ArcsiIN(0.8) \approx 53.13™\crc\)

CHeck:

\[ \anGLE A + \anNGLE B + \anGLE C = 36.87"\circ + 53.13"\circ + 90™\circ = 180" \circ \]

WHICH CONFIRMS THE CORRECTNESS.

ADDITIONAL TIPS FOR SOLVING RIGHT TRIANGLES

e ALWAYS VERIFY WHICH SIDE IS HYPOTENUSE; IN RIGHT TRIANGLES, THE HYPOTENUSE IS THE LONGEST SIDE.

UsE THE PYTHAGOREAN THEOREM FIRST TO FIND MISSING SIDES WHEN TWO SIDES ARE KNOWN.

¢ APPLY SINE, COSINE, OR TANGENT RATIOS BASED ON THE KNOWN ANGLES OR SIDES.
o REMEMBER THAT ANGLES A AND B ARE COMPLEMENTARY (ADD UP TO 90°) IN A RIGHT TRIANGLE.

® EXPRESS THE PROBLEM CLEARLY, ESPECIALLY WHEN SIDES ARE LABELED DIFFERENTLY FROM STANDARD CONVENTIONS.

CONCLUSION

SOLVING A RIGHT TRIANGLE LIKE TRIANGLE ABC, WHERE THE SIDES ARE LABELED IN A NON-STANDARD WAY , REQUIRES CAREFUL
ANALYSIS OF THE RELATIONSHIPS AMONG SIDES AND ANGLES. BY APPLYING THE PYTHAGOREAN THEOREM AND FUNDAMENTAL
TRIGONOMETRIC RATIOS, YOU CAN DETERMINE ALL UNKNOWN SIDES AND ANGLES. \W/HETHER WORKING WITH SPECIFIC NUMERICAL
DATA OR SYMBOLIC VARIABLES, THE PRINCIPLES REMAIN THE SAME. UNDERSTANDING THIS PROCESS ENHANCES YOUR ABILITY TO
ANALYZE VARIOUS GEOMETRIC CONFIGURATIONS AND SOLVE PRACTICAL PROBLEMS EFFICIENTLY.

REMEMBER, ALWAYS DOUBLE-CHECK YOUR SIDE AND ANGLE LABELS, AND USE THE RIGHT FORMULAS AT THE RIGHT TIME. W ITH

PRACTICE, SOLVING RIGHT TRIANGLES BECOMES AN INTUITIVE PROCESS, OPENING DOORS TO MORE ADVANCED TOPICS IN
MATHEMATICS AND SCIENCE.

FREQUENTLY ASkeD QUESTIONS



IN TRIANGLE ABC WITH A RIGHT ANGLE AT C, WHERE AB IS THE HYPOTENUSE, AND AB
=C,CB= A, ano CA =B, HOW DO YOU FIND THE LENGTH OF SIDE AP

SiNce CB = A AND CB IS A LEG ADJACENT TO THE RIGHT ANGLE, YOU CAN USE THE PYTHAGOREAN THEOREM: AB? = AC? +
BC2 Given THAT AB=C, AC =B, AND BC = A, THeN C2 = B2 + A2 ReARRANGED, A =[] (C? - B2), ASSUMING YOU KNOW
C anp B.

How DO YOU DETERMINE THE VALUE OF ANGLE A IN THE RIGHT TRIANGLE ABC WHERE
ANGLE C 1s 90°, WITH SIDE LENGTH RELATIONS GIVEN?

USE TRIGONOMETRIC RATIOS. FOR EXAMPLE, TAN A = oPPOSITE/ADJACENT = BC / AC = A / B. THEREFORE, ANGLE A =
ARCTANGENT(A / B).

IF sibe AB (HYPOTENUSE) EQUALS C, AND sIDEs CB AND CA CORRESPOND TO A AND
B RESPECTIVELY, HOW DO YOU FIND SIDE B GIvEN A AND C?

UsE THE PYTHAGOREAN THEOREM: C2 = B2 + A2 SoLVING FOrR B GIves B =[] (C2 - A2), proVIDED C AND A ARE KNOWN.

WHAT IS THE SIGNIFICANCE OF ANGLE C BEING 90 DEGREES IN TRIANGLE ABC FORrR
SOLVING THE TRIANGLE?

AN ANGLE OF 90° AT C MEANS THE TRIANGLE IS A RIGHT TRIANGLE, ALLOWING THE USE OF PYTHAGORAS' THEOREM AND BASIC
TRIGONOMETRIC RATIOS TO FIND UNKNOWN SIDES OR ANGLES EFFICIENTLY.

How CAN YOU FIND THE MEASURE OF ANGLE B IN TRIANGLE ABC WITH KNOWN SIDE
LENGTHS A, B, AND HYPOTENUSE C?

\USE THE SINE, COSINE, OR TANGENT FUNCTIONS. FOR EXAMPLE, COS B = ADJACENT/HYPOTENUSE = A / C, so B = arccos(A /
).

GIVEN THE SIDE LENGTH RELATIONS IN TRIANGLE ABC , HOW DO YOU VERIFY IF THE
GIVEN SIDES FORM A VALID RIGHT TRIANGLE?

CHECK IF THE PYTHAGOREAN THEOREM HOLDS: C2 = A2 + B2 |F THIS EQUATION IS TRUE WITH THE GIVEN SIDE LENGTHS, THEN
THE SIDES FORM A VALID RIGHT TRIANGLE.

ADDITIONAL RESOURCES

TRIANGLE ABC: SoLVING THE RIGHT TRIANGLE WITH ANGLE C As 90 DeGREES

UNDERSTANDING HOW TO SOLVE A RIGHT TRIANGLE IS A FUNDAMENTAL SKILL IN TRIGONOMETRY, GEOMETRY, AND VARIOUS
REAL-WORLD APPLICATIONS LIKE ENGINEERING, ARCHITECTURE, AND NAVIGATION. IN THE PROBLEM TITLED “ TRIANGLE ABC.
ANGLE C Is 90 Decrees. HypoTenuse Sibe AB Is C, CB Is A, CA Is B. SoLVE THE RIGHT TRIANGLE,” WE ARE PRESENTED
WITH A CLASSIC RIGHT TRIANGLE WHERE THE RIGHT ANGLE IS AT VERTEX C. THE LABELING CONVENTIONS FOR THE
SIDES—HYPOTENUSE AB As C, sibE CB As A, AND siDE CA AS B—ARE CRUCIAL FOR APPLYING THE APPROPRIATE FORMULAS
AND UNDERSTANDING THE RELATIONSHIPS BETWEEN THE SIDES AND ANGLES.

THIS GUIDE WILL WALK YOU THROUGH A COMPREHENSIVE STEP-BY-STEP PROCESS TO SOLVE THE TRIANGLE, FIND ALL MISSING
ANGLES AND SIDE LENGTHS, AND UNDERSTAND THE UNDERLYING PRINCIPLES THAT GOVERN RIGHT TRIANGLES. \WHETHER YOU'RE
REVISITING TRIGONOMETRIC CONCEPTS OR PREPARING FOR AN EXAM, THIS DETAILED BREAKDOWN WILL CLARIFY THE PROCESS.



UNDERSTANDING THE TRIANGLE'S LABELING AND GIVEN DATA
BEFORE DIVING INTO CALCULATIONS, IT’S ESSENTIAL TO INTERPRET THE PROBLEM CORRECTLY:

- AnGLE C 1s 90°
THIS CONFIRMS THAT THE TRIANGLE IS A RIGHT TRIANGLE WITH THE RIGHT ANGLE AT VERTEX C.

- SIDES ARE LABELED AS FOLLOWS:

- AB IS THE HYPOTENUSE, LABELED AS C
- CB s sipe A

- CA s sipeEB

- VERTICES AND SIDES:

Here, THE SIDE AB IS opPoSITE C (THE RIGHT ANGLE).
Sipe CB i1s opposITE A, AND SIDE CA IS OPPOSITE B.

STep 1: CLARIFY THE KNOWN V ALUES AND RELATIONSHIPS
GIVEN THE LABELING CONVENTION, THE SIDES ARE RELATED TO THE ANGLES AS FOLLOWS:

| Sioe | OpposiTE ANGLE | NAMED AS | LENGTH |
[ |-mmmmmmm s |--mmmmmmmmes |-------- |

| AB | OpposiTE C (wHicH 1s 90°) | C | HyPoTeNUSE |
| CB| OpposiTEB | A | LeG |

| CA | OpposiTE A | B| Leg |

Since C1s 90°, THE HYPoTENUSE IS AB (C), AND THE LEGS ARE CB (A) anp CA (B).

STEP 2: IDENTIFY WHAT IS KNOWN AND W/HAT NEEDS TO BE FOUND
THE PROBLEM STATES:

- HypoTeNnusE AB = C
-CB=A
-CA=8B

HO\X/EVER/ IT DOES NOT SPECIFY THE NUMERICAL LENGTHS OF THESE SIDES; INSTEAD, IT LABELS THE SIDES WITH VARIABLE NAMES
A, B, AND C. THIS SUGGESTS THAT WE ARE TO DETERMINE THE NUMERICAL VALUES OF THE SIDES AND ANGLES BASED ON THE
RELATIONSHIPS.

KEY POINTS:
- THE SIDES ARE LABELED WITH VARIABLES, BUT WE NEED SPECIFIC NUMERICAL VALUES OR RATIOS TO PROCEED.

- |F NO SPECIFIC SIDE LENGTHS ARE PROVIDED, THE PROBLEM MIGHT BE ASKING FOR GENERAL SOLUTIONS IN TERMS OF VARIABLES
OR RATIOS.



POSSIBLE INTERPRETATIONS:

- THE PROBLEM MIGHT BE ASKING TO EXPRESS THE ANGLES IN TERMS OF THE SIDE LENGTHS.
- ALTERNATIVELY, IT COULD BE ASKING TO FIND THE RATIOS OF THE SIDES (\X/HICH IS TYPICAL FOR SIMILAR TRIANGLES).

STEP 3: EXPRESSING THE RELATIONSHIPS USING TRIGONOMETRY
ASSUMING THE SIDES ARE VARIABLES:

-SipE A=CB

-SipeB =CA

- HypoTenuse C = AB

FROM THE DEFINITIONS OF SINE, COSINE, AND TANGENT IN A RIGHT TRIANGLE:
- siIN(@) = oPPOSITE / HYPOTENUSE

- cos(e) = ADJACENT / HYPOTENUSE

- TaN(©@) = oPPOSITE /| ADJACENT

LET’S DENOTE THE ANGLES AT VERTICES A AND B AS ANGLE A AND ANGLE B.

SINCE ANGLE C = 90°, THE OTHER TWO ANGLES SATISFY:
ARNY

ANGLE A + ANGLE B = 90°

ARNY

BECAUSE THE SUM OF ANGLES IN A TRIANGLE IS 180°, AND ONE ANGLE IS 90°.

STep 4: FIND THE RATIOS OF THE SIDES
GIVEN THE LABELING:

- FOR ANGLE A, THE SIDES ARE:

- OpposITE: B (CA)

- ApJacenT: A (CB)
- HypoTenuse: C (AB)

THEREFORE:
-sin(A)=B/C
-cos(A)=A/C
-7an(A) =B/ A

- FOR ANGLE B, THE SIDES ARE:

- OpposITE: A (CB)
- ApjacenT: B (CA)
- HypoTenuse: C (AB)

THEREFORE:

-sn(B)=A/C
-cos(B)=B/C



-7an(B)=A /B

STeP 5: ESTABLISH RELATIONSHIPS AND SOLVE FOR ANGLES
Since sIN(A) =B / C aND sIN(B) = A / C, AND KNOWING THAT A AND B ARE LEGS, THEIR RATIOS ARE INTERCONNECTED.
BECAUSE THE TRIANGLE IS RIGHT-ANGLED AT C:

-sinN(A) =B/ C
-sinNB)=A/C

AND sINCE SIN(A) = cos(B) (BECAUSE ANGLES A AND B ARE COMPLEMENTARY IN A RIGHT TRIANGLE):

ARNY

B/ C=cos(B)
A/ C=sin(B)

ARNY

FroM SIN(B) = A / C, REARRANGED:

ARNY

A = Csin(B)

LS8N

SIMILARLY, FRoM cos(B) =B / C:

LS8N

B =C cos(B)

ARNY

DIVIDING THESE TWO EQUATIONS:

ARNY

A /B =(CsinB)) / (Ccos(B)) =TaN(B)

A

BuT ALsO, A / B = TAN(A) BECAUSE:

A

TaN(A) =B/ A

ARNY

\X/AIT, THIS SUGGESTS THAT:

ARNY

TaN(A) =B/ A

LS8N

AND FROM EARLIER:

LS8N

A/ C=sin(B)
B/ C=cos(B)

ARNY

WHICH ARE CONSISTENT RELATIONS.



STEP 6: EXPRESS THE SIDES IN TERMS OF A SINGLE V ARIABLE
SUPPOSE WE ASSIGN A VALUE TO THE HYPOTENUSE C, THEN:

- A=CsinB)
-B=Ccos(B)

ALTERNATIVELY, IF WE CHOOSE TO NORMALIZE THE HYPOTENUSE TO | (UNIT HYPOTENUSE)I THEN:

- A =sin(B)
- B =cos(B)

IN THIS CASE, THE SIDES ARE DIRECTLY RELATED TO THE SINE AND COSINE OF ANGLE B.

STEP 7: FIND THE NUMERICAL V ALUES FOR THE SIDES AND ANGLES
Supposte C = 1 (UNIT HYPOTENUSE):

- A =sin(B)
- B =cos(B)

SINCE A AND B ARE THE LEGS:

- THE SIDES ARE PROPORTIONAL TO SINE AND COSINE OF ANGLE B.

GIVEN THAT:
A =siNn(B)
B = cos(B)

ARNY

AND THE PYTHAGOREAN THEOREM:
ANNY

A2+B%2=1

AN Y

WHICH ALWAYS HOLDS BECAUSE!

LS8N

sIN?(B) + cos?(B) = 1

ARNY

THUS/ A AND B ARE THE LEGS CORRESPONDING TO THE SINE AND COSINE OF ANGLE B.

SUMMARY OF THE GENERAL SOLUTION

- ANGLES:
- ANGLE C = 90°
- ANGLE A =B

- ANGLEB =90°- A



- SIDE LENGTHS:

- HypoTenuse AB = C
-Lec CB=A =Csin(B)
- Lec CA =B =C cos(B)

- SpeciAL cASE (UNIT HYPOTENUSE):

- A =sin(B)
- B =cos(B)

ADDITIONAL TIPS FOR SOLVING RIGHT TRIANGLES

- ALWAYS IDENTIFY THE RIGHT ANGLE AND LABEL SIDES ACCORDINGLY.
- USE TRIGONOMETRIC RATIOS (SINEI COSINE, TANGENT) TO RELATE ANGLES AND SIDES.
- REMEMBER THAT IN A RIGHT TRIANGLE:

- THE HYPOTENUSE IS THE LONGEST SIDE.
- LEGS ARE THE SIDES FORMING THE RIGHT ANGLE.
- THE SUM OF THE SQUARES OF THE LEGS EQUALS THE SQUARE OF THE HYPOTENUSE.

- USE THE PYTHAGOREAN THEOREM TO FIND MISSING SIDES WHEN TWO ARE KNOWN.

CoNCLUSION

SOLVING THE TRIANGLE DESCRIBED AS TRIANGLE ABC wITH ANGLE C AS 90 DEGREES INVOLVES UNDERSTANDING THE
RELATIONSHIPS BETWEEN SIDES AND ANGLES THROUGH TRIGONOMETRY. THE LABELING CONVENTIONS—WHERE AB IS THE
HYPOTENUSE LABELED AS C, CB As A, AND CA AS B—ARE KEY TO APPLYING THE CORRECT FORMULAS. BY EXPRESSING THE
SIDES IN TERMS OF A SINGLE VARIABLE OR ANGLE, APPLYING THE PYTHAGOREAN THEOREM, AND USING TRIGONOMETRIC RATIOS,
YOU CAN DETERMINE ALL THE MISSING MEASUREMENTS.

W/HETHER WORKING WITH SPECIFIC NUMERICAL DATA OR EXPLORING GENERAL RATIOS, THE PRINCIPLES OUTLINED HERE SERVE AS
A ROBUST FRAMEWORK FOR SOLVING ANY RIGHT TRIANGLE WITH SIMILAR LABELING CONVENTIONS. REMEMBER, PRACTICE WITH
VARIED PROBLEMS ENHANCES INTUITION AND PROFICIENCY, MAKING THE PROCESS MORE STRAIGHTFORW ARD OVER TIME.
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