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\W/HEN SOLVING TRIGONOMETRIC EQUATIONS, ONE OF THE FUNDAMENTAL TASKS IS TO DETERMINE ALL POSSIBLE SOLUTIONS
WITHIN A SPECIFIED INTERVAL. THIS PROCESS INVOLVES UNDERSTANDING THE PERIODIC NATURE OF TRIG FUNCTIONS AND
APPLYING ALGEBRAIC TECHNIQUES TO ISOLATE THE VARIABLE. WHETHER YOU'RE WORKING WITH SINE, COSINE, OR TANGENT,
FINDING TWO SOLUTIONS OF AN EQUATION AND EXPRESSING THEM IN BOTH DEGREES AND RADIANS IS ESSENTIAL FOR
COMPREHENSIVE UNDERSTANDING AND APPLICATION. IN THIS ARTICLE, WE WILL EXPLORE METHODS TO FIND SOLUTIONS TO
VARIOUS TYPES OF TRIGONOMETRIC EQUATIONS, WITH DETAILED EXAMPLES AND STEP-BY-STEP SOLUTIONS, OPTIMIZED FOR
CLARITY AND SEO.

UNDERSTANDING THE BASICS OF TRIGONOMETRIC EQUATIONS

BEFORE DIVING INTO SPECIFIC EXAMPLES, IT’S IMPORTANT TO GRASP THE FOUNDATIONAL CONCEPTS RELATED TO SOLVING
TRIGONOMETRIC EQUATIONS.

Key CoNcCerPTS AND DEFINITIONS

UNIT CIRCLE: A CIRCLE WITH RADIUS 1 CENTERED AT THE ORIGIN, CRUCIAL FOR UNDERSTANDING SINE AND COSINE
VALUES.

* PERIODICITY: SINE AND COSINE FUNCTIONS REPEAT EVERY 360° (21 RADIANS), WHILE TANGENT REPEATS EVERY 180°
(N RADIANS).

INVERSE FUNCTIONS: USED TO FIND ANGLES GIVEN A SINE, COSINE, OR TANGENT VALUE.

* PRINCIPAL VALUES: THE MAIN SOLUTIONS WITHIN A SPECIFIC INTERVAL, TYPICALLY [0°, 360°) or [0, 2n) RADIANS.

METHODOLOGY FOR FINDING SOLUTIONS

W/HEN SOLVING A TRIGONOMETRIC EQUATION, FOLLOW A SYSTEMATIC APPROACH:

STEP-BY-STEP PROCESS

1. ISOLATE THE TRIGONOMETRIC FUNCTION: GET THE EXPRESSION INTO A FORMLIKESIN® = A, COS© =B, OR TAN© = C.
2. DETERMINE THE BASIC SOLUTIONS: FIND THE REFERENCE ANGLE(S) WHERE THE FUNCTION EQUALS THE GIVEN VALUE.

3. ACCOUNT FOR THE PERIODICITY: ADD THE PERIOD (360° OR 21N RADIANS) AS NEEDED TO FIND ALL SOLUTIONS WITHIN
THE INTERVAL.

4. EXPRESS SOLUTIONS IN DEGREES AND RADIANS: CONVERT ANGLES APPROPRIATELY, ENSURING THEY FALL WITHIN THE



SPECIFIED RANGES.

ExAMPLE 1: SOLVING A BASIC SINE EQUATION

SUPPOSE WE WANT TO FIND SOLUTIONS FOR THE EQUATION:
siwe =05

WITHIN THE INTERVAL 0°, 360° AND IN RADIANS O, 2n.

STEP 1: FIND THE REFERENCE ANGLE

- THE REFERENCE ANGLE ©¢ FOR SIN © = 0.5 15 30°, sINcE sin 30° = 0.5.
- IN RADIANS, 30° =n/6.

STEP 2: DETERMINE ALL SOLUTIONS IN THE INTERVAL

- SINE IS POSITIVE IN THE FIRST AND SECOND QUADRANTS, SO SOLUTIONS ARE:

1. = 30° (n/6 RADIANS)
2.0=180°-30°= 150° (5n/6 RADIANS)

STEP 3: EXPRESS SOLUTIONS IN DEGREES AND RADIANS

- Decrees: 30°, 150°
- RADIANS: /6, 5n/6

SUMMARY OF SOLUTIONS

- Decrees: 30°, 150°
- RADIANS: /6, 5n/6

ExAMPLE 2: SoLVING A CoSINE EQUATION

FIND SOLUTIONS FOR:
cose=- 2/2

WITHIN 0° < © < 360° a0 0 <@ < 2n.

STEP 1: FIND THE REFERENCE ANGLE

- THE VALUE COS © = -] 2/2 CORRESPONDS TO AN ANGLE WHERE COSINE IS NEGATIVE.
- THE REFERENCE ANGLE IS 45°, SINCE cos 45° =[] 2/2.
- INRADIANS, 45° = n/4.



2: DETERMINE ALL SOLUTIONS IN THE INTERVAL

- COSINE IS NEGATIVE IN THE SECOND AND THIRD QUADRANTS.
- SOLUTIONS:

1.0
2.0

180° - 45° = 135° (3n/4 RADIANS)
180° + 45° = 225° (5n/4 rADIANS)

3: ExPRESS IN DEGREES AND RADIANS

- Degrees: 1356°, 225°
- RADIANS: 3n/4, 5n/4

ExAMPLE 3: SOLVING A TANGENT EQUATION

SOLVE:
TANO© =]

WITHIN THE INTERVAL 0° < © < 360°, a0 0 < @ < 2n.

STEP 1: FIND THE REFERENCE ANGLE

- TAN© = 1 OCCURS AT © = 45°, WHICH IS /4 RADIANS.

2: FIND ALL SoLUTIONS

- TANGENT IS POSITIVE IN THE FIRST AND THIRD QUADRANTS.
- SOLUTIONS:

1.e=45°(n/4 rADIANS)
2.0=180°+ 45°=225°(5n/4 rADIANS)

3: ExPRESS IN DEGREES AND RADIANS

- DeGrEES: 45°, 225°
- RapIANS: N/4, 5n/4

Key PoINTS To REMEMBER WHEN SOLVING TRIGONOMETRIC EQUATIONS

e ALWAYS CONSIDER THE PERIODICITY OF THE FUNCTION INVOLVED.

e CHECK THE SIGN OF THE FUNCTION TO DETERMINE THE CORRECT QUADRANTS.
o USE INVERSE FUNCTIONS TO FIND REFERENCE ANGLES.

o CONVERT ANGLES BETWEEN DEGREES AND RADIANS ACCURATELY.

® ENSURE SOLUTIONS FALL WITHIN THE SPECIFIED INTERVAL.



CONCLUSION: PRACTICE AND APPLICATION

MASTERING HOW TO FIND TWO SOLUTIONS OF A TRIGONOMETRIC EQUATION IN BOTH DEGREES AND RADIANS IS A CRUCIAL SKILL
IN MATHEMATICS, PHYSICS, ENGINEERING, AND OTHER SCIENCES. PRACTICING DIFFERENT TYPES OF EQUATIONS ENHANCES
UNDERSTANDING OF UNIT CIRCLE PROPERTIES, PERIODICITY, AND ALGEBRAIC MANIPULATION. \W/HETHER DEALING WITH SINE,
COSINE, OR TANGENT, THE CORE APPROACH REMAINS CONSISTENT: ISOLATE, FIND REFERENCE ANGLES, CONSIDER QUADRANTS, AND
CONVERT SOLUTIONS INTO THE DESIRED UNITS. BY FOLLOWING THESE STEPS AND UNDERSTANDING THE KEY CONCEPTS, You'LL
BE WELL-EQUIPPED TO SOLVE A WIDE RANGE OF TRIGONOMETRIC EQUATIONS CONFIDENTLY AND ACCURATELY.

OpPTIMIZED FOR SEO KEYWORDS:

- FIND SOLUTIONS OF TRIGONOMETRIC EQUATIONS

- SOLUTIONS IN DEGREES AND RADIANS

- How TO SOLVE SINE, COSINE, TANGENT EQUATIONS

- TRIGONOMETRIC EQUATIONS WITH SOLUTIONS IN O To 360 DEGREES
- CONVERTING ANGLES BETWEEN DEGREES AND RADIANS

- PERIODICITY OF SINE, COSINE, TANGENT FUNCTIONS

- REFERENCE ANGLES IN TRIGONOMETRY

- SOLVING TRIG EQUATIONS STEP-BY-STEP

FREQUENTLY AskeD QUESTIONS

FIND TWO SOLUTIONS OF THE EQUATION SIN(x) = 0.5 IN THE INTERVAL 0° To 360°
AND IN RADIANS.

SOLUTIONS IN DEGREES: X = 30°, 150°. IN RADIANS: X = /6, 5n/6.

DETERMINE TWO SOLUTIONS OF THE EQUATION cos(x) = -P] 2/2 wiTHIN 0° To 360°
AND IN RADIANS.

SOLUTIONS IN DEGREES: X = 135°, 225°. IN RADIANS: X = 3n/4, 5n/4.

FIND TWO SOLUTIONS OF THE EQUATION TAN(X) = 1 IN THE INTERVAL 0° To 360°
AND IN RADIANS.

SOLUTIONS IN DEGREES: X = 45°, 225°. IN RADIANS: X = 11/4, 5n/4.

SoLVE THE EQUATION 2sIN(X) - 1 = 0 For X IN 0° To 360° AND RADIANS.

SOLUTIONS IN DEGREES: X = 30°, 150°. IN RADIANS: X = 1/6, 5n/6.

FIND TWO SOLUTIONS OF THE EQUATION SEC(X) = 2 IN THE INTERVAL 0° To 360°
AND IN RADIANS.

SOLUTIONS IN DEGREES: X = 60°, 300°. IN rRADIANS: X =1/3, 5n/3.

DETERMINE TWO SOLUTIONS OF THE EQUATION coT(x) = 1IN 0° To 360° AnD



RADIANS.

SOLUTIONS IN DEGREES: X = 45°, 225°. INRADIANS: X = /4, 5n/4.

FIND SOLUTIONS OF THE EQUATION SIN(2%) = O IN THE INTERVAL 0° To 360° AND IN
RADIANS.

SoLUTIONS IN DEGREES: X = 0°, 90°, 180°, 270°. INRADIANS: X =0, n/2, n, 3n/2.

SoLVE THE EQUATION cos(2x) = 0.5 For x BeETWEEN 0° AND 360° AND IN RADIANS.

SOLUTIONS IN DEGREES: X = 15°,75°, 1056°, 165°, 195°, 255°, 285°, 345°. INrADIANS: X =1/ 12, 5n/12,7n/12,
11n/12,13n0/12,170/12, 190/12, 23n/12.

FIND TWO SOLUTIONS OF THE EQUATION TAN(3%) = 0 IN 0° To 360° AND RADIANS.
SoLuTIONS IN DEGREES: X = 0°, 60°, 120°, 180°, 240°, 300°. InrADIANS: X = 0, n/3, 2n/3, n, 4n/3, 5n/3.

ADDITIONAL RESOURCES

SOLVING TRIGONOMETRIC EQUATIONS: A COMPREHENSIVE GUIDE TO FINDING TWwWoO SOLUTIONS IN DEGREES AND RADIANS

IN THE WORLD OF MATHEMATICS, TRIGONOMETRY IS A VITAL BRANCH THAT DEALS WITH THE RELATIONSHIPS BETWEEN THE
ANGLES AND SIDES OF TRIANGLES. WHETHER YOU'RE A STUDENT PREPARING FOR EXAMS, AN EDUCATOR DESIGNING CURRICULUM,
OR A PROFESSIONAL APPLYING TRIGONOMETRY IN ENGINEERING OR PHYSICS, UNDERSTANDING HOW TO FIND SOLUTIONS TO
TRIGONOMETRIC EQUATIONS IS ESSENTIAL. TODAY, WE'LL EXPLORE A COMMON YET CRUCIAL TASK: FINDING TWO SOLUTIONS OF
A TRIGONOMETRIC EQUATION WITHIN SPECIFIED RANGES — SPECIFICALLY IN DEGREES (0° < © < 360°) anD rADIANS (0 < © <
2n). THINK OF THIS AS A DETAILED PRODUCT REVIEW, WHERE WE ANALYZE THE FEATURES, APPLICATIONS, AND BEST PRACTICES
FOR SOLVING SUCH EQUATIONS.

UNDERSTANDING THE CorRe CONCEPT: WHY FIND SOLUTIONS IN BoTH
DeGREeES AND RADIANS?

BEFORE DIVING INTO THE METHODS, IT’S IMPORTANT TO UNDERSTAND WHY SOLUTIONS ARE OFTEN EXPRESSED BOTH IN DEGREES
AND RADIANS. DEGREES ARE MORE INTUITIVE FOR MANY, ESPECIALLY IN EVERYDAY CONTEXTS, WHILE RADIANS ARE THE
STANDARD MEASURE IN HIGHER MATHEMATICS, CALCULUS, AND MANY SCIENTIFIC APPLICATIONS BECAUSE OF THEIR NATURAL
RELATIONSHIP WITH THE PROPERTIES OF CIRCLES.

KeY POINTS:

- DeGREES: RANGE FROM 0° To 360°, REPRESENTING A FULL CIRCLE IN 1° INCREMENTS.
- RADIANS: RANGE FROM O TO 2n, WITH 1 RADIAN & §7.2958°, CORRESPONDING TO THE LENGTH OF AN ARC IN A UNIT CIRCLE.

KNOWING HOW TO CONVERT BETWEEN THESE UNITS AND INTERPRET SOLUTIONS IN BOTH FORMS ENHANCES VERSATILITY IN
PROBLEM~-SOLVING.



FUNDAMENTAL STRATEGIES FOR SOLVING TRIGONOMETRIC EQUATIONS

THE PROCESS OF SOLVING TRIGONOMETRIC EQUATIONS INVOLVES A COMBINATION OF ALGEBRAIC MANIPULATION,
UNDERSTANDING OF UNIT CIRCLE PROPERTIES, AND SOMETIMES ITERATIVE OR GRAPHICAL METHODS. HERE’S A STEP-BY-STEP
OVERVIEW:

1. IDENTIFY THE TYPE OF EQUATION

COMMON FORMS INCLUDE:

- BASICFUNCTIONS: SIN©@ = A, COS©@ = A, TANO = A

- EQUATIONS INVOLVING MULTIPLE FUNCTIONS OR IDENTITIES: SIN? © + COS? © = 1, OR EQUATIONS INVOLVING COMBINED
FUNCTIONS.

(UNDERSTANDING THE FORM HELPS DETERMINE THE BEST APPROACH.

2. |ISOLATE THE TRIGONOMETRIC FUNCTION

FOR EXAMPLE, IF YOU HAVE AN EQUATION LIKE:

\[\sin @ = \rrac{13}{2} \]

TRY TO ISOLATE THE SINE FUNCTION TO SOLVE FOR ©.

3. UsE INVERSE TRIGONOMETRIC FUNCTIONS

APPLY INVERSE FUNCTIONS TO FIND PRINCIPAL SOLUTIONS:

-o=siNn"(a)

-o=cos (a)

-o=T1AN"(A)

ENSURE YOUR CALCULATOR OR SOFTWARE IS SET TO THE CORRECT MODE (DEGREES OR RADIANS) BEFORE COMPUTING.

4. DETERMINE ALL SOLUTIONS WITHIN THE GIVEN RANGE

SINCE INVERSE FUNCTIONS GIVE ONLY PRINCIPAL SOLUTIONS, YOU NEED TO CONSIDER THE PERIODICITY OF THE FUNCTIONS!

- SINE AND COSINE HAVE A PERIOD OF 360° (21 RADIANS).
- TANGENT HAS A PERIOD oF 180° (N RADIANS).

\USE SYMMETRY AND PERIODICITY PROPERTIES TO FIND ALL SOLUTIONS WITHIN THE SPECIFIED RANGE.
5. ExPress SoLuTIoNS CLEARLY

PRESENT SOLUTIONS EXPLICITLY, CONSIDERING THE PERIODIC NATURE:

- IN DEGREES:

\[ @ = \texT{PrINCIPAL SOLUTION} + 360° \TIMES N \]

- IN RADIANS:

\[ @ = \texT{PrINCIPAL SOLUTION} + 2 \TIMES N \]

WHERE N IS AN INTEGER CHOSEN SO THAT THE SOLUTIONS LIE WITHIN THE SPECIFIED RANGE.



ExAMPLE PROBLEM: FIND TwoO SOLUTIONS OF THE EQUATION IN DEGREES AND
RADIANS

LET’S CONSIDER A SPECIFIC EXAMPLE TO ILLUSTRATE THESE STRATEGIES:

\[
\sivn @ = \rrac{\sQrT{33}{23}
\]

Given: \(0™M\cire < @ < 360"\ circ)) ano \(0 < @ < 2n\)

Step 1: FIND THE PRINCIPAL SoLUTION(S) IN DEGREES AND RADIANS

USING INVERSE SINE:

\[
o = \sIn* {-1]\LerT(\rrAC{\sQrT{3}}{2}\rIGHT)
\]

RECALL THE EXACT VALUE:

\[
\sin 60"\ cire = \rrac{\sqrT{33}}{2}
\]

AND

\[
\sin \rrac{n}{3} = \rrac{\sqrT{3}3}{2}
\]

SO, THE PRINCIPAL SOLUTIONS ARE:

- In peGrees: \(e = 60™\circ\)
- InrADIANS: \(© = \FRAC{N}{33}\)

STeP 2: FIND ALL SOLUTIONS WITHIN THE RANGE

SINCE SINE IS POSITIVE IN THE FIRST AND SECOND QUADRANTS, THE SECOND SOLUTION CORRESPONDS TO:

- In peGrees: \(180™\circ - 60"\ circ = 120"\ circ\)
- Inrapians: \(\P1 - \rrac{\P1}{3} = \rrac{2n}{33\)

THEREFORE, THE TWO SOLUTIONS ARE:
| DeGREES | RADIANS | DESCRIPTION |

| 60° | \(\rrAc{m}{33\) | FIrsT soLuTION (QUADRANT |) |
| 120° | \(\rrac{2m3{33\) | SEconp soLuTion (QUADRANT II) |



STEP 3: VERIFY THE SOLUTIONS ARE WITHIN THE GIVEN RANGES

- DeGREES: BoTH soLuTIoNs ARE WITHIN \(O™\circ < @ < 360"\ circ\).
- RaDIANS: BoTH soLuTIons aRe wITHIN \(0 < @ < 2n\).

ADDITIONAL SOLUTIONS AND PERIODICITY

W/HILE THE PROBLEM ASKS FOR TWO SOLUTIONS, UNDERSTANDING THE PERIODICITY OF SINE REVEALS THAT MORE SOLUTIONS
EXIST BEYOND THE INITIAL RANGE. FOR EXAMPLE:

- IN DEGREES:

\[

o = 60™\crc + 360™\circ \TiMES N, \QuAD N \IN \MATHBB{Z}
\]

- IN RADIANS:

\[

o = \rrac{n}{3} + 2n \7iMes N, \QuaD N \iN \MATHBB{Z}

\]

TO FIND SOLUTIONS WITHIN A DIFFERENT RANGE, ADJUST N ACCORDINGLY.

APPLYING THIS APPROACH TO OTHER TRIGONOMETRIC EQUATIONS

THIS METHODOLOGY EXTENDS TO OTHER EQUATIONS, SUCH AS:

-\(\cos @ = a\)
-\(\tane = a))

- MORE COMPLEX EQUATIONS INVOLVING MULTIPLE FUNCTIONS
KEY CONSIDERATIONS:

- For COSINE, SOLUTIONS ARE SYMMETRIC ABOUT THE Y-AXIS, SO SOLUTIONS OFTEN OCCUR AT:

\[
o =\pM \cos™{-1}(A) + 360" \circ \TIMES N

\]

- FOR TANGENT, WHICH HAS A PERIOD OF 180°, SOLUTIONS ARE:

\[
o =\7an{-13(a) + 180"\circ \TIMES N

\]



IN DEGREES AND RADIANS, ALWAYS REMEMBER TO VERIFY THAT SOLUTIONS FALL WITHIN THE SPECIFIED RANGES.

PrRACTICAL TIPS FOR ACCURATE SOLUTIONS

- USE A CALCULATOR OR SOFTWARE: CONFIRM YOUR INVERSE TRIGONOMETRIC CALCULATIONS ARE IN THE CORRECT MODE.
- CHECK THE SOLUTIONS: SUBSTITUTE BACK INTO THE ORIGINAL EQUATION TO VERIFY.

- BE MINDFUL OF QUADRANTS: USE REFERENCE ANGLES AND SYMMETRY PROPERTIES TO FIND ALL SOLUTIONS.

- EXPRESS SOLUTIONS CLEARLY: SHOW THE GENERAL SOLUTION FORM ALONG WITH PARTICULAR SOLUTIONS WITHIN THE
SPECIFIED RANGE.

- CONVERT UNITS WHEN NECESSARY: TO SWITCH BETWEEN DEGREES AND RADIANS, USE:

\l

\TexT{RADIANS]} = \FrrAC{\PI}{ 180} \TiMes \TexT{Decrees}

\]
\l

\TexT{Decrees} = \rrAc{1803}{\ri} \TiMes \TexT{RADIANS}

\]

CoNcLUSION: MASTERING SOLUTIONS IN DEGREES AND RADIANS

FINDING TWO SOLUTIONS OF A TRIGONOMETRIC EQUATION WITHIN THE RANGE \(0™\circ < © < 360"\ circ\) or \(0 < @ <
2m\) IS A FUNDAMENTAL SKILL THAT COMBINES ALGEBRA, INVERSE FUNCTIONS, AND A DEEP UNDERSTANDING OF THE UNIT CIRCLE.
BY SYSTEMATICALLY IDENTIFYING PRINCIPAL SOLUTIONS, LEVERAGING SYMMETRY AND PERIODICITY, AND CAREFULLY
CONVERTING UNITS, YOU CAN CONFIDENTLY SOLVE A WIDE ARRAY OF TRIGONOMETRIC PROBLEMS.

W/HETHER YOU'RE TACKLING BASIC EQUATIONS OR COMPLEX IDENTITIES, THESE STRATEGIES SERVE AS YOUR TOOLKIT FOR
PRECISE, RELIABLE SOLUTIONS. REMEMBER/ PRACTICE MAKES PERFECT — SO USE A VARIETY OF EQUATIONS TO SHARPEN YOUR
SKILLS AND BECOME PROFICIENT IN BOTH DEGREES AND RADIANS. W/ITH THIS COMPREHENSIVE UNDERSTANDING, YOU'LL NAVIGATE
THE FASCINATING LANDSCAPE OF TRIGONOMETRY WITH CONFIDENCE AND CLARITY.
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