LAW OF SINE AND COSINES REVIEW WORKSHEET

LAW OF SINE AND COSINES REVIEW WORKSHEET SERVES AS AN ESSENTIAL TOOL FOR STUDENTS AND EDUCATORS AIMING TO
MASTER THE APPLICATION OF THESE FUNDAMENTAL TRIGONOMETRIC PRINCIPLES. THIS COMPREHENSIVE REVIEW AIDS IN
REINFORCING KNOWLEDGE OF THE LAW OF SINES AND LAW OF COSINES, WHICH ARE CRUCIAL FOR SOLVING VARIOUS TYPES OF
TRIANGLES IN GEOMETRY AND TRIGONOMETRY. |IT ENCOMPASSES A VARIETY OF PROBLEM TYPES, FROM BASIC CALCULATIONS TO
MORE COMPLEX SCENARIOS INVOLVING DIFFERENT TRIANGLE CONFIGURATIONS. THE WORKSHEET IS DESIGNED TO IMPROVE
PROBLEM~SOLVING SKILLS, DEEPEN CONCEPTUAL UNDERSTANDING, AND PREPARE LEARNERS FOR EXAMS OR PRACTICAL
APPLICATIONS. EMPHASIZING BOTH FORMULAS AND PROBLEM-SOLVING STRATEGIES, THIS REVIEW WORKSHEET ENSURES A SOLID
GRASP OF HOW TO DETERMINE UNKNOWN SIDES AND ANGLES IN TRIANGLES. THE FOLLOWING SECTIONS WILL EXPLORE THE
DEFINITIONS, FORMULAS, EXAMPLE PROBLEMS, AND TIPS FOR EFFECTIVELY USING A LAW OF SINE AND COSINES REVIEW

W ORKSHEET.

o [UNDERSTANDING THE LAW OF SINES
® EXPLORING THE LAW oF COSINES

o CoMPARING LAW oOF SINES AND LAW oF COSINES

SAMPLE PROBLEMS AND SOLUTIONS

TiPs For UsING A LAW oF SINE AND COSINES REVIEW W/ ORKSHEET

UNDERSTANDING THE LAW OF SINES

THE LAW OF SINES IS A FUNDAMENTAL PRINCIPLE IN TRIGONOMETRY THAT RELATES THE LENGTHS OF SIDES OF A TRIANGLE TO
THE SINES OF ITS OPPOSITE ANGLES. |T IS PARTICULARLY USEFUL FOR SOLVING OBLIQUE TRIANGLES, WHERE NONE OF THE
ANGLES ARE RIGHT ANGLES. THE LAW STATES THAT THE RATIO OF THE LENGTH OF A SIDE TO THE SINE OF ITS OPPOSITE ANGLE
IS CONSTANT FOR ALL THREE SIDES AND ANGLES IN A TRIANGLE.

ForMULA AND EXPLANATION

THE LAW OF SINES CAN BE EXPRESSED AS:
A/sNA=8/swnB=c/sinC

HERE, A, B, AND C REPRESENT THE SIDES OF THE TRIANGLE, WHILE A, B, AND C ARE THE ANGLES OPPOSITE THOSE SIDES
RESPECTIVELY. THIS FORMULA ALLOWS ONE TO FIND UNKNOWN SIDES OR ANGLES WHEN GIVEN SUFFICIENT INFORMATION.

\WHeEN To Use THE LAW OF SINES

THE LAW OF SINES IS MOST EFFECTIVE IN CASES SUCH AS:

o ANGLE-ANGLE-SIDE (AAS) KNOWN
o ANGLE-SIDE-ANGLE (ASA) KNOWN

o SiDE-Sipe-ANGLE (SSA) kNowN (WITH CAUTION DUE TO POSSIBLE AMBIGUOUS CASES)

UNDERST ANDING THESE SCENARIOS IS ESSENTIAL FOR CORRECTLY APPLYING THE LAW IN PROBLEM-SOLVING EXERCISES FOUND IN



A LAW OF SINE AND COSINES REVIEW \WORKSHEET.

EXPLORING THE LAW oF COSINES

THE LAW oF COSINES EXTENDS THE ABILITY TO SOLVE TRIANGLES BY RELATING THE LENGTHS OF THE SIDES TO THE COSINE OF
ONE OF THE ANGLES. |T IS ESPECIALLY USEFUL FOR TRIANGLES WHERE THE LAW OF SINES IS NOT DIRECTLY APPLICABLE, SUCH AS
WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN.

ForMULA AND EXPLANATION

THe LAW ofF COSINES IS TYPICALLY WRITTEN AS:
c?=4a%2+8%-248 *cos C

IN THIS EQUATION, CIS THE SIDE OPPOSITE ANGLE C, AND A AND B ARE THE OTHER TWO SIDES. THIS FORMULA ALLOWS
CALCULATION OF AN UNKNOWN SIDE WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN, OR AN UNKNOWN ANGLE WHEN ALL
THREE SIDE LENGTHS ARE KNOWN.

\WHeN To Use THE LAw oF CosINES
THIS LAW APPLIES IN THE FOLLOWING CASES:

o SiDE-ANGLE-SIDE (SAS) KNOWN

e Sipe-Sipe-Sioe (SSS) kNnowN

MASTERY OF THESE APPLICATIONS IS CRITICAL WHEN PRACTICING WITH A LAW OF SINE AND COSINES REVIEW WORKSHEET, AS IT
FREQUENTLY INVOLVES SUCH PROBLEM TYPES.

CoMPARING LAW oF SINES AND LAW oF COSINES

BoTH THE LAW OF SINES AND THE LAW OF COSINES ARE POWERFUL TOOLS FOR SOLVING TRIANGLES, BUT THEIR APPLICATIONS
DIFFER DEPENDING ON THE GIVEN INFORMATION. UNDERSTANDING THEIR DIFFERENCES HELPS IN SELECTING THE CORRECT APPROACH
DURING PROBLEM~SOLVING.

Key DIFFERENCES
THE MAIN DISTINCTIONS INCLUDE:
L] LA\W OF SINES: RELATES SIDES TO OPPOSITE ANGLES; BEST FOR CASES INVOLVING KNOWN ANGLES AND ONE SIDE.

o LAw oF COSINES: RELATES SIDES AND THE INCLUDED ANGLE; IDEAL FOR CASES WITH TWO SIDES AND THE INCLUDED
ANGLE OR ALL THREE SIDES KNOWN.

o AMeIGUOUS CASES: LAW OF SINES CAN SOMETIMES LEAD TO AMBIGUOUS TRIANGLE SOLUTIONS (SSA), WHEREAS LAW
of COSINES PROVIDES A DEFINITIVE APPROACH.



CHOOSING THE RIGHT LAW

W/HEN APPROACHING PROBLEMS IN A LAW OF SINE AND COSINES REVIEW WORKSHEET, IT IS IMPORTANT TO ANALYZE THE GIVEN
INFORMATION CAREFULLY:

1. IF TWO ANGLES AND ONE SIDE ARE KNOWN, USE THE LAW OF SINES.
2. IF TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN, USE THE LAW OF COSINES.
3. IF ALL THREE SIDES ARE KNOWN, USE THE LAW OF COSINES TO FIND ANGLES.

4. Be cAUTIOUS WITH SSA CASES AND VERIFY POSSIBLE AMBIGUOUS SOLUTIONS USING THE LAW OF SINES.

SAMPLE PROBLEMS AND SOLUTIONS

APPLYING THE LAWS IN PRACTICE PROBLEMS IS ESSENTIAL FOR MASTERY. A LAW OF SINE AND COSINES REVIEW WORKSHEET
TYPICALLY INCLUDES A VARIETY OF PROBLEMS DESIGNED TO REINFORCE COMPUTATION AND CONCEPTUAL UNDERSTANDING.

ExAMPLE 1: UsING THE LAW OF SINES

PrROBLEM: GIVEN A TRIANGLE WITH ANGLE A = 40° ANGLE B = 60°, AND SIDE A = JO UNITS, FIND SIDE B.
SoLuTIoN: FIRST, CALCULATE ANGLE C

C=180°-A-B=80°

USING THE LAW OF SINES:

8/sINB=a/sinA

g=(sIn60°/sin40°) * 10~ (0.866/0.643) * 10~ 13.47

THUS, SIDE 81S APPROXIMATELY 13.47 UNITS.

ExAMPLE 2: UsING THE LAW oF COSINES

PROBLEM: FIND SIDE CIN A TRIANGLE WHERE A = /, 8 = 9, AND ANGLE C = 60°.

SoLuTion: AppLY THE LAW oF COSINES FORMULA!
c?=p2+8%-2a8%cosC=72+92-2%7 %90 ¥cos60°=49+81-126*05=130-63=67
c=p 67=8.19

THEREFORE, SIDE C IS APPROXIMATELY 8.19 UNITS.

ExaMPLE 3: AMBIGUOUS CASE USING LAW OF SINES

PROBLEM: GIVEN SIDE A = 8, SIDE 8 = 10, AND ANGLE A = 30° DETERMINE POSSIBLE VALUES OF ANGLE B.
SoLuTion: Use THE LAW OF SINES:

SNB/B=sINA/AF] swnB=0B*snA)/A=(10%05)/8=5/8=0.625
B=sin"1(0.625) ~ 38.68°

SINCE SINE IS POSITIVE IN TWO QUADRANTS, THE SECOND POSSIBLE ANGLE IS:
180°-38.68°=141.32°



BOTH ANGLES ARE CHECKED FOR VALIDITY WITHIN THE TRIANGLE SUM RULES TO DETERMINE IF ONE OR TWO TRIANGLES EXIST.

Tips For UsING A LAW oF SINE AND CosSINES REVIEW YW ORKSHEET

EFFECTIVE USE OF A REVIEW WORKSHEET INVOLVES MORE THAN JUST COMPLETING PROBLEMS; IT REQUIRES STRATEGY AND
UNDERSTANDING. THE FOLLOWING TIPS ENHANCE LEARNING OUTCOMES WHEN WORKING THROUGH SUCH MATERIALS.

UNDERSTAND THE CONCEPTS THOROUGHLY

BEFORE ATTEMPTING PROBLEMS, REVIEW THE DERIVATIONS AND APPLICATIONS OF BOTH LAWS. UNDERSTANDING WHY THE
FORMULAS WORK AIDS IN RETENTION AND APPLICATION.

IDENTIFY KNOWN AND UNKNOWN ELEMENTS

CAREFULLY LIST GIVEN SIDES AND ANGLES, AND CLEARLY MARK WHAT NEEDS TO BE FOUND. THIS STEP HELPS IN CHOOSING THE
APPROPRIATE LAW FOR EACH PROBLEM.

PrRACTICE WITH V ARIED PROBLEMS

ENGAGE WITH PROBLEMS OF DIFFERENT TYPES AND DIFFICULTY LEVELS, INCLUDING AMBIGUOUS CASES AND REAL-WORLD
APPLICATIONS. THIS VARIETY PREPARES LEARNERS FOR DIVERSE EXAM QUESTIONS.

CHeck ANSWERS FOR CONSISTENCY

VERIFY THAT CALCULATED ANGLES AND SIDES SATISFY THE TRIANGLE INEQUALITY AND THAT THE SUM OF ANGLES EQUALS
180°. THIS VALIDATION PREVENTS ERRORS.

Use STer-BY-STEP METHODS

DOCUMENT EACH STEP CLEARLY TO AVOID CONFUSION AND TO FACILITATE REVIEW. WRITING OUT EACH FORMULA
SUBSTITUTION AND CALCULATION PROMOTES ACCURACY.

® REVIEW KEY DEFINITIONS AND FORMULAS REGULARLY.
® \X/ORK THROUGH EXAMPLE PROBLEMS BEFORE TACKLING NEW EXERCISES.

e CLARIFY DOUBTS USING ADDITIONAL RESOURCES IF NECESSARY.

TIME PRACTICE SESSIONS TO SIMULATE EXAM CONDITIONS.

FREQUENTLY AskeD QUESTIONS



WHAT IS THE LAW OF SINES AND WHEN IS IT USED?

THe LAW OF SINES STATES THAT IN ANY TRIANGLE, THE RATIO OF THE LENGTH OF A SIDE TO THE SINE OF ITS OPPOSITE ANGLE
IS CONSTANT. |T IS USED TO FIND UNKNOWN SIDES OR ANGLES IN OBLIQUE TRIANGLES WHEN GIVEN EITHER TWO ANGLES AND ONE
sipE (AAS or ASA) OrR TWO SIDES AND A NON-INCLUDED ANGLE (SSA).

How poes THE LAW oF COSINES DIFFER FROM THE LAW OF SINES?

THe LAW oF COSINES RELATES THE LENGTHS OF THE SIDES OF A TRIANGLE TO THE COSINE OF ONE OF ITS ANGLES AND IS USED
PRIMARILY FOR FINDING A SIDE WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN (SAS), OR FOR FINDING ANGLES WHEN
ALL SIDES ARE KNOWN (SSS) THE LAW OF SINES INVOLVES RATIOS OF SIDES TO SINES OF ANGLES AND IS USED IN DIFFERENT
CASES.

CAN THE LAW OF SINES BE USED TO SOLVE ANY TRIANGLE?

No, THE LAW OF SINES CANNOT ALWAYS BE USED TO SOLVE ANY TRIANGLE. IT WORKS WELL FOR ASA, AAS, or SSA
CASES, BUT THE SSA CASE CAN SOMETIMES RESULT IN THE AMBIGUOUS CASE WHERE NO TRIANGLE, ONE TRIANGLE, OR TWO
TRIANGLES MAY BE POSSIBLE.

\WHAT IS THE FORMULA FOR THE LAW OF COSINES?

THe Law oF COSINES FORMULA IS: c2 = A% + 82 - 248 ¥ cos(C), WHERE A AND B ARE THE SIDES ADJACENT TO ANGLE C, AND
C IS THE SIDE OPPOSITE ANGLE C.

How DO YOU SOLVE A TRIANGLE USING THE LAW OF SINES WHEN GIVEN TWO ANGLES
AND ONE SIDE?

FIRST, USE THE FACT THAT THE SUM OF ANGLES IN A TRIANGLE IS 180° TO FIND THE THIRD ANGLE. THEN APPLY THE LAW OF
SINES TO FIND THE UNKNOWN SIDES BY SETTING UP RATIOS BETWEEN THE KNOWN SIDE AND ITS OPPOSITE ANGLE AND THE
UNKNOWN SIDES AND THEIR OPPOSITE ANGLES.

WHAT IS THE AMBIGUOUS CASE IN THE LAW OF SINES?

THE AMBIGUOUS CASE OCCURS IN SSA (SIDE-SIDE-ANGLE) TRIANGLES WHEN TWO SIDES AND A NON-INCLUDED ANGLE ARE
KNOWN. DEPENDING ON THE VALUES, THERE MAY BE ZERO, ONE, OR TWO POSSIBLE TRIANGLES THAT SATISFY THE CONDITIONS.

WHY IS IT IMPORTANT TO REVIEW WORKSHEETS ON THE LAW OF SINES AND COSINES?

REVIEWING WORKSHEETS HELPS REINFORCE UNDERSTANDING OF WHEN AND HOW TO APPLY EACH LAW, PRACTICE SOLVING
DIFFERENT TYPES OF TRIANGLE PROBLEMS, AND PREPARE FOR TESTS OR REAL-WORLD APPLICATIONS INVOLVING TRIGONOMETRY
AND TRIANGLE MEASUREMENTS.

ADDITIONAL RESOURCES

1. MASTERING THE LAV OF SINES AND COSINES: A COMPREHENSIVE REVIEW

THIS BOOK OFFERS A THOROUGH EXPLORATION OF THE LAW OF SINES AND COSINES, IDEAL FOR STUDENTS SEEKING TO
STRENGTHEN THEIR UNDERSTANDING. |T INCLUDES DETAILED EXPLANATIONS, STEP-BY-STEP EXAMPLES, AND A VARIETY OF
PRACTICE PROBLEMS. THE REVIEW WORKSHEETS AT THE END OF EACH CHAPTER HELP REINFORCE KEY CONCEPTS AND PROBLEM-
SOLVING TECHNIQUES.

2. TRIGONOMETRY ESSENTIALS: LAW OF SINES AND COSINES PRACTICE WORKBOOK

DESIGNED AS A HANDS-ON WORKBOOK, THIS TITLE FOCUSES EXCLUSIVELY ON THE LAW OF SINES AND COSINES TO BUILD
CONFIDENCE. |T FEATURES CLEAR INSTRUCTIONS, NUMEROUS EXERCISES, AND REAL-\WORLD APPLICATIONS THAT MAKE LEARNING
ENGAGING. THE INCLUDED REVIEW WORKSHEETS ALLOW FOR SELF-ASSESSMENT AND PROGRESS TRACKING.



3. ArPLYING THE LAW OF SINES AND COSINES: PROBLEMS AND SOLUTIONS

THIS BOOK IS PERFECT FOR STUDENTS AND EDUCATORS LOOKING FOR A PROBLEM-DRIVEN APPROACH TO THE LAW OF SINES AND
COSINES. IT PRESENTS A WIDE ARRAY OF PROBLEMS, FROM BASIC TO ADVANCED LEVELS, ALONG WITH DETAILED SOLUTIONS.
THE REVIEW WORKSHEETS REINFORCE LEARNING BY CHALLENGING READERS TO APPLY CONCEPTS INDEPENDENTLY.

4. GEOMETRY AND TRIGONOMETRY REVIEW: Focus on LAw oF SINeS AND COSINES

COMBINING GEOMETRY FUNDAMENTALS WITH TRIGONOMETRIC PRINCIPLES, THIS BOOK OFFERS A BALANCED REVIEW OF THE LAW
oF SINES AND COSINES. |T EMPHASIZES VISUAL LEARNING THROUGH DIAGRAMS AND PRACTICAL EXAMPLES. THE REVIEW
\WORKSHEETS PROVIDE TARGETED PRACTICE TO SOLIDIFY UNDERSTANDING.

5. LAw oF SiNes AND COSINES: A STUDENT’S GUIDE TO TRIGONOMETRIC PROBLEM SOL VING

THIS GUIDEBOOK IS TAILORED FOR STUDENTS PREPARING FOR EXAMS OR NEEDING A REFRESHER ON TRIGONOMETRY. |T BREAKS
DOWN THE LAW oF SINES AND COSINES INTO MANAGEABLE CONCEPTS AND PRACTICE EXERCISES. THE INCLUDED REVIEW
\WORKSHEETS HELP REINFORCE SKILLS THROUGH REPEATED PRACTICE AND APPLICATION.

6. TRIGONOMETRY MADE SiMPLE: LAW OF SINES AND COSINES REVIEW

AIMED AT SIMPLIFYING COMPLEX CONCEPTS, THIS BOOK DEMYSTIFIES THE LAW OF SINES AND COSINES WITH EASY-TO-FOLLOW
EXPLANATIONS. |T INCLUDES PRACTICAL EXAMPLES AND DIVERSE PRACTICE PROBLEMS TO ENHANCE COMPREHENSION. REVIEW
WORKSHEETS AT THE END OF EACH SECTION ENCOURAGE ACTIVE LEARNING.

7. ADVANCED TRIGONOMETRY: Deep Dive INTO LAW oF SiNes AND COSINES

FOR THOSE SEEKING A MORE RIGOROUS UNDERSTANDING, THIS TITLE EXPLORES ADVANCED APPLICATIONS OF THE LAW OF SINES
AND COSINES. IT COVERS PROOFS, DERIVATIONS, AND COMPLEX PROBLEM SCENARIOS. THE REVIEW WORKSHEETS CHALLENGE
READERS TO APPLY THEORY TO SOPHISTICATED PROBLEMS.

8. PrACTICE MAKES PerrecT: LAW oF SINES AND COSINES REVIEW W ORKSHEETS

FOCUSED ENTIRELY ON PRACTICE, THIS BOOK COMPILES AN EXTENSIVE COLLECTION OF REVIEW WORKSHEETS CENTERED ON THE
LAw oF SINES AND COSINES. |T IS AN EXCELLENT RESOURCE FOR SELF-STUDY OR CLASSROOM USE. THE VARIETY OF PROBLEMS
ENSURES COMPREHENSIVE COVERAGE AND SKILL REINFORCEMENT.

Q. TRIGONOMETRY REVIEW AND REINFORCEMENT: LAW OF SINES AND COSINES EDITION

THIS RESOURCE PROVIDES A CONCISE REVIEW OF KEY TRIGONOMETRIC PRINCIPLES RELATED TO THE LAW OF SINES AND COSINES.
|T INTEGRATES THEORY WITH NUMEROUS PRACTICE EXERCISES AND REVIEW WORKSHEETS. DESIGNED FOR QUICK STUDY SESSIONS,
IT IS IDEAL FOR EXAM PREPARATION AND CONCEPT REINFORCEMENT.
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