USING TRIG TO FIND A SIDE DELTA MATH ANSWERS

USING TRIG TO FIND A SIDE DELTA MATH ANSWERS IS A FUNDAMENTAL SKILL IN TRIGONOMETRY AND GEOMETRY. THIS ARTICLE
DELVES DEEP INTO HOW TRIGONOMETRIC FUNCTIONS—SINE, COSINE, AND TANGENT——ARE APPLIED TO SOLVE FOR UNKNOWN SIDE
LENGTHS WITHIN RIGHT TRIANGLES AND EVEN OBLIQUE TRIANGLES WITH A BIT OF EXTRA \WORK. WE'LL EXPLORE THE CORE
CONCEPTS, BREAKING DOWN THE SINE, COSINE, AND TANGENT RATIOS AND HOW THEY RELATE TO THE ANGLES AND SIDES OF A
TRIANGLE. YOU'LL LEARN TO IDENTIFY THE OPPOSITE, ADJACENT, AND HYPOTENUSE SIDES RELATIVE TO A GIVEN ANGLE, WHICH
IS CRUCIAL FOR SELECTING THE CORRECT TRIGONOMETRIC FUNCTION. WE WILL ALSO TOUCH UPON SCENARIOS INVOLVING THE
LAwW oF SINES AND THE LAW OF COSINES FOR NON-RIGHT TRIANGLES, OFFERING A COMPREHENSIVE GUIDE FOR ANYONE TACKLING
THESE TYPES OF PROBLEMS. THIS DETAILED EXPLORATION WILL EQUIP YOU WITH THE KNOWLEDGE TO CONFIDENTLY APPROACH
AND SOLVE TRIANGLE SIDE-FINDING CHALLENGES IN YOUR DELTA MATH ASSIGNMENTS AND BEYOND.
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UUNDERSTANDING THE BASICS OF RIGHT TRIANGLES

RIGHT TRIANGLES ARE THE BEDROCK OF TRIGONOMETRY, AND UNDERSTANDING THEIR COMPONENTS IS THE FIRST STEP IN
MASTERING HOW TO FIND A SIDE USING TRIG IN DELTA MATH. A RIGHT TRIANGLE IS DEFINED BY HAVING ONE ANGLE THAT
MEASURES EXACTLY 90 DEGREES. THE SIDE OPPOSITE THE RIGHT ANGLE IS ALWAYS THE LONGEST SIDE AND IS CALLED THE
HYPOTENUSE. THE OTHER TWO SIDES ARE CALLED LEGS. WHEN WE BEGIN TO APPLY TRIGONOMETRIC FUNCTIONS, WE FOCUS ON
THE RELATIONSHIP BETWEEN THE ANGLES (OTHER THAN THE RIGHT ANGLE) AND THE LENGTHS OF THESE SIDES.

IT'S ESSENTIAL TO BE ABLE TO CLEARLY IDENTIFY THE HYPOTENUSE, THE SIDE OPPOSITE A SPECIFIC ANGLE, AND THE SIDE
ADJACENT TO THAT ANGLE. THE HYPOTENUSE IS STRAIGHTFORWARD — IT'S ALWAYS ACROSS FROM THE 9 0-DEGREE ANGLE. FOR
ONE OF THE ACUTE ANGLES (LET,S CALL IT THETA, @), THE SIDE DIRECTLY ACROSS FROM IT IS THE 'OPPOSITE SIDE. THE SIDE
THAT FORMS THE ANGLE WITH THE HYPOTENUSE, BUT IS NOT THE HYPOTENUSE ITSELF, IS THE /ADJACENT, SIDE. MASTERING THIS
IDENTIFICATION IS PARAMOUNT; MISTAKING THE OPPOSITE FOR THE ADJACENT OR VICE VERSA IS A COMMON PITFALL THAT LEADS
TO INCORRECT DELTA MATH ANSWERS.

THE TrIGONOMETRIC RATIOS: SOH CAH TOA

THE CORE OF USING TRIGONOMETRY TO FIND A SIDE IN DELTA MATH LIES IN THE TRIGONOMETRIC RATIOS: SINE (SIN), COSINE
(cos), AND TANGENT (TAN). THESE RATIOS ARE FUNCTIONS OF AN ANGLE AND REPRESENT THE RELATIONSHIP BETWEEN THE
LENGTHS OF THE SIDES OF A RIGHT TRIANGLE. THEY ARE OFTEN REMEMBERED USING THE MNEMONIC SOH CAH TOA, WHICH IS
INCREDIBLY HELPFUL FOR RECALLING WHICH RATIO TO USE.

SOH sTANDS For SINE = OPPOSITE / HYPOTENUSE. THIS MEANS IF YOU KNOW AN ANGLE AND THE LENGTH OF THE
HYPOTENUSE, YOU CAN FIND THE OPPOSITE SIDE. OR, IF YOU KNOW THE OPPOSITE SIDE AND THE HYPOTENUSE, YOU CAN FIND
THe ANGLE. CAH sTANDS FOorR COSINE = ADJACENT / HYPOTENUSE. THIS IS USEFUL WHEN YOU HAVE THE ADJACENT SIDE AND
THE HYPOTENUSE, OR THE ANGLE AND ONE OF THESE SIDES. TOA STANDS FOR TANGENT = OpPOSITE / ADJACENT. THIS RATIO
IS PERFECT FOR SITUATIONS WHERE YOU HAVE THE OPPOSITE AND ADJACENT SIDES, OR THE ANGLE AND ONE OF THEM, AND NEED
TO FIND THE OTHER.

\UNDERSTANDING THESE RATIOS MEANS YOU CAN SET UP EQUATIONS. FOR EXAMPLE, IF YOU HAVE A RIGHT TRIANGLE WITH AN
ANGLE ©, AND YOU KNOW THE LENGTH OF THE 0PPOSITE SIDE (O) AND THE HYPOTENUSE (H), YOU wouLD WRITE SIN(©) =



O/H IF YOU ARE LOOKING TO FIND THE LENGTH OF THE OPPOSITE SIDE, YOU WOULD REARRANGE THIS TO O=H SIN(@). THis
SIMPLE ALGEBRAIC MANIPULATION IS THE KEY TO UNLOCKING UNKNOWN SIDE LENGTHS.

APPLYING SINE, COSINE, AND TANGENT TO FIND MISSING SIDES

\W/HEN YOU'RE PRESENTED WITH A PROBLEM ON DELTA MATH THAT REQUIRES USING TRIG TO FIND A SIDE, THE FIRST STEP IS TO
DRAW A DIAGRAM OF THE TRIANGLE IF ONE ISN'T PROVIDED, AND LABEL ALL KNOWN ANGLES AND SIDES. CEUCIALLY/ YOU MUST
IDENTIFY WHICH ANGLE YOU'LL BE WORKING WITH AND THEN LABEL THE OPPOSITE, ADJACENT, AND HYPOTENUSE SIDES RELATIVE
TO THAT ANGLE. THIS METHODICAL APPROACH PREVENTS ERRORS.

LET'S SAY YOU HAVE A RIGHT TRIANGLE AND YOU KNOW ONE ACUTE ANGLE, LET'S CALL IT 35 DEGREES, AND THE LENGTH OF
THE HYPOTENUSE, WHICH IS 20 UNITS. YOU NEED TO FIND THE LENGTH OF THE SIDE OPPOSITE THE 3 5-DEGREE ANGLE. LOOKING
AT SOH CAH TOA, THE RATIO THAT INVOLVES THE ANGLE, THE OPPOSITE SIDE, AND THE HYPOTENUSE IS SINE. SO, WE SET
UP THE EQUATION: SIN(35°) = OpposiTE / 20. To FIND THE ‘OPPOSITE’ SIDE, YOU WOULD MULTIPLY BOTH SIDES BY 20:
OpposITE = 20 sIN(35°). YOU WOULD THEN USE A CALCULATOR TO FIND THE VALUE OF SIN(35°) AND MULTIPLY IT BY 20
TO GET YOUR ANSWER.

SIMILARLY, IF YOU KNEW THE 3 5-DEGREE ANGLE AND THE ADJACENT SIDE WAS 15 UNITS, AND YOU WANTED TO FIND THE
HYPOTENUSE, YOU wouLD USE Cosine (CAH): cos(35°) = 15 / HypoTenUSE. TO SOLVE FOR THE HYPOTENUSE, YOU'D
REARRANGE THE EQUATION: HyPoTENUSE = 15 [/ cos(35°). IF YOU KNEW THE OPPOSITE SIDE WAS 10 UNITS AND THE
ADJACENT SIDE WAS 12 UNITS, AND YOU WANTED TO FIND THE ANGLE, YOU WoULD USE TANGENT (TOA): Tan(e) = 10/
12. YOU WOULD THEN USE THE INVERSE TANGENT FUNCTION (ARCTAN OR TAN™") TO FIND THE ANGLE: © = ARCTAN(10/12).

W/ ORKING WITH ANGLES OF ELEVATION AND DEPRESSION

ANGLES OF ELEVATION AND DEPRESSION ARE COMMON APPLICATIONS OF TRIGONOMETRY THAT APPEAR IN DELTA MATH
PROBLEMS. UNDERSTANDING HOW TO MODEL THESE SCENARIOS WITH RIGHT TRIANGLES IS KEY TO SOLVING THEM USING TRIG TO
FIND A SIDE. AN ANGLE OF ELEVATION IS THE ANGLE MEASURED UPW ARDS FROM A HORIZONTAL LINE TO A LINE OF SIGHT TO AN
OBJECT ABOVE THE HORIZONTAL. FOR INSTANCE, IF YOU ARE STANDING ON THE GROUND AND LOOKING UP AT THE TOP OF A
BUILDING, THE ANGLE YOUR GAZE MAKES WITH THE HORIZONTAL GROUND IS THE ANGLE OF ELEVATION.

AN ANGLE OF DEPRESSION IS THE ANGLE MEASURED DOWNW ARDS FROM A HORIZONTAL LINE TO A LINE OF SIGHT TO AN OBJECT
BELOW THE HORIZONTAL. IF YOU ARE IN A TALL BUILDING AND LOOKING DOWN AT A CAR ON THE STREET, THE ANGLE YOUR GAZE
MAKES WITH THE HORIZONTAL IS THE ANGLE OF DEPRESSION. A CRUCIAL CONCEPT HERE IS THAT THE ANGLE OF ELEVATION FROM
AN OBJECT TO YOUR EYE LEVEL IS EQUAL TO THE ANGLE OF DEPRESSION FROM YOUR EYE LEVEL TO THE OBJECT, DUE TO
ALTERNATE INTERIOR ANGLES FORMED BY PARALLEL HORIZONTAL LINES AND A TRANSVERSAL (YOUR LINE OF SIGHT). THis
ALLOWS YOU TO CREATE A RIGHT TRIANGLE AND APPLY YOUR TRIGONOMETRIC RATIOS.

FOR EXAMPLE, IMAGINE YOU ARE STANDING 50 FEET AWAY FROM A TREE, AND THE ANGLE OF ELEVATION FROM YOUR EYE LEVEL
TO THE TOP OF THE TREE IS 40 DEGREES. ASSUMING YOUR EYE LEVEL IS & FEET OFF THE GROUND, YOU CAN FIND THE HEIGHT OF
THE TREE. THE HORIZONTAL DISTANCE TO THE TREE IS THE ADJACENT SIDE (50 FEET). THE HEIGHT OF THE TREE ABOVE YOUR EYE
LEVEL IS THE OPPOSITE SIDE. WE USE THE TANGENT FUNCTION: TAN(40°) = OpposiTe / 50. THererFore, OpposITE = 50
TAN(40°). AFTER CALCULATING THIS VALUE, YOU WOULD ADD YOUR EYE HEIGHT (5 FEET) TO GET THE TOTAL HEIGHT OF THE
TREE.

EXTENDING TRIGONOMETRY TO NON-RIGHT TRIANGLES

W/HILE SOH CAH TOA IS FANTASTIC FOR RIGHT TRIANGLES, MANY REAL-WORLD PROBLEMS AND DELTA MATH QUESTIONS
INVOLVE TRIANGLES THAT DO NOT HAVE A 9O-DEGREE ANGLE. FOR THESE OBLIQUE TRIANGLES, WE RELY ON THE LAW OF SINES



AND THE LAW OF COSINES TO FIND UNKNOWN SIDE LENGTHS OR ANGLES. THESE LAWS ARE POWERFUL EXTENSIONS OF BASIC
TRIGONOMETRIC PRINCIPLES.

THe LAW OF SINES STATES THAT FOR ANY TRIANGLE WITH SIDES A, B, C AND OPPOSITE ANGLES A, B, C, THE FOLLOWING
RELATIONSHIP HOLDS: A/SIN(A) = 8/sIN(B) = ¢/sIN(C). THIS LAW IS PARTICULARLY USEFUL WHEN YOU KNOW TWO ANGLES
AND ONE SIDE (AAS or ASA), OR TWO SIDES AND A NON-INCLUDED ANGLE (SSA, THOUGH THIS CASE CAN SOMETIMES LEAD
TO AMBIGUOUS SOLUTIONS). |F YOU HAVE TWO ANGLES AND A SIDE, YOU CAN FIND THE OTHER TWO SIDES. FOR EXAMPLE, IF
YOU KNOW ANGLE A, ANGLE B, AND SIDE A, YOU CAN FIND SIDE B USING A/SIN(A) = B/SIN(B), WHICH REARRANGES TO B = A

(sin(B) / sin(A)).

THE LAW oF COSINES IS USED WHEN YOU HAVE TWO SIDES AND THE INCLUDED ANGLE (SAS), or ALL THREE SIDES (SSS). IT
STATES: 2 = A% + 82 - 28 cos(C). THIS IS A GENERALIZATION OF THE PYTHAGOREAN THEOREM. IF YOU KNOW SIDES A AND B
AND THE ANGLE C BETWEEN THEM, YOU CAN FIND SIDE C. [F YOU KNOW ALL THREE SIDES (A, B, C), YOU CAN FIND ANY ANGLE
USING A REARRANGED VERSION OF THE LAW, FOR EXAMPLE, cos(C) = (A% + 8% - c?) / (2a8).

PrRACTICAL TIPS FOR DELTA MATH SUCCESS

W/HEN APPROACHING DELTA MATH PROBLEMS INVOLVING FINDING A SIDE WITH TRIGONOMETRY, REMEMBER TO ALWAYS DRAW A
CLEAR DIAGRAM. L ABELING EVERYTHING CORRECTLY——ANGLES, SIDES, AND THE TYPE OF TRIANGLE—W!ILL SAVE YOU A LOT OF
FRUSTRATION. ALWAYS DOUBLE-CHECK WHICH ANGLE YOU ARE USING AS YOUR REFERENCE POINT AND ENSURE YOU'VE
CORRECTLY IDENTIFIED THE OPPOSITE AND ADJACENT SIDES IN RELATION TO IT.

PAY CLOSE ATTENTION TO THE UNITS GIVEN AND REQUIRED. IF ANGLES ARE IN DEGREES, MAKE SURE YOUR CALCULATOR IS SET
TO DEGREE MODE, IF THEY ARE IN RADIANS, ENSURE YOUR CALCULATOR IS IN RADIAN MODE. THIS IS A COMMON SOURCE OF
ERROR. FOR PROBLEMS INVOLVING ANGLES OF ELEVATION AND DEPRESSION, REMEMBER THE PROPERTY OF ALTERNATE INTERIOR
ANGLES, WHICH ALLOWS YOU TO TRANSFER THOSE ANGLES INTO YOUR RIGHT TRIANGLE MODEL.

|F THE TRIANGLE ISN'T A RIGHT TRIANGLE, CONSCIOUSLY CONSIDER WHETHER THE LAW ofF SINES or THE LAW oF COSINES IS
THE APPROPRIATE TOOL. LOOK AT THE INFORMATION YOU ARE GIVEN: DO YOU HAVE ANGLES AND OPPOSITE SIDES THAT CAN BE
PAIRED UP (FOR LAw OF SINES).p OR DO YOU HAVE TWO SIDES AND THE INCLUDED ANGLE, OR THREE SIDES (FOR LAW OF
COSINES).p PRACTICING A VARIETY OF THESE PROBLEMS WILL BUILD YOUR CONFIDENCE AND SPEED IN SOLVING THEM.

Q: How Do | kNOW WHICH TRIGONOMETRIC FUNCTION (SINE, COSINE, OR TANGENT) TO
USE WHEN FINDING A SIDE IN DELTA MATH?

A: To DETERMINE THE CORRECT TRIGONOMETRIC FUNCTION, YOU NEED TO IDENTIFY THE RELATIONSHIP BETWEEN THE KNOWN
ANGLE AND THE SIDES INVOLVED IN THE PROBLEM. LOOK AT THE ANGLE YOU ARE GIVEN OR WORKING WITH. THEN, IDENTIFY THE
SIDE WHOSE LENGTH YOU NEED TO FIND AND ANY SIDE WHOSE LENGTH YOU ALREADY KNOW. |F YOU KNOW THE OPPOSITE SIDE
AND NEED TO FIND THE HYPOTENUSE, USE SINE (SOH). IF YOU KNOW THE ADJACENT SIDE AND NEED TO FIND THE HYPOTENUSE,
use cosiNe (CAH). IF YOU KNOW ONE OF THESE AND NEED TO FIND THE OTHER, USE TANGENT (TOA). THe MNEMoNIC SOH
CAH TOA IS YOUR BEST FRIEND HERE.

QZ \WHAT IS THE DIFFERENCE BETWEEN AN ANGLE OF ELEVATION AND AN ANGLE OF
DEPRESSION IN TRIGONOMETRY PROBLEMS?

A: AN ANGLE OF ELEVATION IS THE ANGLE FORMED BY A HORIZONTAL LINE AND THE LINE OF SIGHT TO AN OBJECT THAT IS ABOVE
THE HORIZONTAL LINE. THINK OF LOOKING UP. AN ANGLE OF DEPRESSION IS THE ANGLE FORMED BY A HORIZONTAL LINE AND THE

LINE OF SIGHT TO AN OBJECT THAT IS BELOW THE HORIZONTAL LINE. THINK OF LOOKING DOWN. W/HILE THEY DESCRIBE DIFFERENT
DIRECTIONS OF SIGHT, IN PROBLEMS \WHERE YOU'RE MODELING WITH TRIANGLES, THE ANGLE OF ELEVATION FROM A LOWER POINT



TO A HIGHER POINT IS EQUAL TO THE ANGLE OF DEPRESSION FROM THE HIGHER POINT TO THE LOWER POINT, DUE TO ALTERNATE
INTERIOR ANGLES FORMED BY PARALLEL HORIZONTAL LINES.

Q: CaN | use BAsIc TRIG RATIOS (SOH CAH TOA) FOR TRIANGLES THAT AREN'T
RIGHT TRIANGLES IN DELTA MATH?

A: NO, THE BASIC TRIGONOMETRIC RATIOS (SINE, COSINE, AND TANGENT) ARE DEFINED SPECIFICALLY FOR RIGHT TRIANGLES. FOR
TRIANGLES THAT DO NOT HAVE A 90-DEGREE ANGLE (OBLIQUE TRIANGLES), YOU MUST USE THE LAW OF SINES OR THE LAW OF
CosSINES. THESE LAWS ARE EXTENSIONS OF TRIGONOMETRY THAT ALLOW YOU TO SOLVE FOR SIDES AND ANGLES IN ANY TYPE
OF TRIANGLE.

Q: How Do | FIND AN ANGLE IF | KNOW TWO SIDES OF A RIGHT TRIANGLE IN DELTA
MATH?

A: IF YOU KNOW TWO SIDES OF A RIGHT TRIANGLE AND NEED TO FIND AN ANGLE, YOU AGAIN USE THE SOH CAH TOA
RELATIONSHIPS, BUT THIS TIME YOU'LL USE THE INVERSE TRIGONOMETRIC FUNCTIONS. FIRST, DETERMINE WHICH RATIO (SINE,
COSINE, OR TANGENT) RELATES THE TWO KNOWN SIDES TO THE UNKNOWN ANGLE. FOR EXAMPLE, IF YOU KNOW THE OPPOSITE
AND ADJACENT SIDES, YOU'LL USE THE TANGENT RATIO: TAN(©) = OPPOSITE / ADJACENT. TO FIND THE ANGLE ©, YOU'LL USE
THE INVERSE TANGENT FUNCTION: © = ARCTAN(OPPOSITE / ADJACENT), OFTEN DENOTED AS TAN™' ON YOUR CALCULATOR.
THE SAME LOGIC APPLIES FOR SINE (USING ARCSIN OR SIN”') AND COSINE (USING ARCCOS OR COS ™).

Q: WHAT DOES IT MEAN WHEN DELTA MATH ASKS FOR “DELTA MATH ANSWERS" WHEN
USING TRIG TO FIND A SIDE?

A: "DELTA MATH ANSWERS” SIMPLY REFERS TO THE CORRECT NUMERICAL SOLUTIONS YOU OBTAIN WHEN SOLVING PROBLEMS
PRESENTED ON THE DELTA MATH PLATFORM USING TRIGONOMETRIC PRINCIPLES. DELTA MATH IS AN ONLINE LEARNING TOOL THAT
PROVIDES PRACTICE PROBLEMS, AND THESE PROBLEMS OFTEN INVOLVE APPLYING TRIGONOMETRIC CONCEPTS TO FIND UNKNOWN
LENGTHS OR ANGLES IN GEOMETRIC FIGURES. THE “ANSWERS” ARE THE FINAL CALCULATED VALUES THAT THE PLATFORM
EXPECTS YOU TO INPUT.

Q: WHAT 1s THE LAW OF SINES AND WHEN SHOULD | USE IT IN DELTA MATH?

A: THE LAW OF SINES IS A FORMULA THAT RELATES THE LENGTHS OF THE SIDES OF ANY TRIANGLE TO THE SINES OF THEIR
oPPOSITE ANGLES: A/SIN(A) = B/sIN(B) = ¢/sIN(C). You SHouLD USE THE LAW OF SINES IN DELTA MATH WHEN YOU ARE
DEALING WITH A TRIANGLE THAT IS NOT A RIGHT TRIANGLE, AND YOU KNOW:

e TwoO ANGLES AND ANY ONE SIDE (AAS or ASA).

e TWO SIDES AND AN ANGLE OPPOSITE ONE OF THEM (SSA)

[T ALLOWS YOU TO FIND THE REMAINING SIDES AND ANGLES.

Q: WHeN I1s THE LAW oF COSINES THE APPROPRIATE TOOL FOR FINDING A SIDE IN
DeLTA MATH?

A: THE LAW oF COSINES IS ALSO USED FOR NON-RIGHT TRIANGLES IN DELTA MATH. YOU SHOULD USE IT WHEN YOU ARE GIVEN:
e TwO SIDES AND THE INCLUDED ANGLE (SAS).

o ALL THREE sIDES (SSS).



THE FORMULA IS c2 = A2 + 82 - 2A8 COS(C) (AND ITS VARIATIONS FOR FINDING OTHER SIDES). IT'S PARTICULARLY USEFUL
FOR FINDING THE LENGTH OF THE THIRD SIDE WHEN YOU KNOW TWO SIDES AND THE ANGLE BETWEEN THEM, OR FOR FINDING
ANGLES WHEN YOU KNOW ALL THREE SIDES.
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