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MASTERING COLLEGE ALGEBRA ADVANCED TRIGONOMETRIC FUNCTIONS

COLLEGE ALGEBRA ADVANCED TRIGONOMETRIC FUNCTIONS REPRESENT A CRUCIAL AND OFTEN CHALLENGING JUNCTURE IN
MATHEMATICAL EDUCATION, BUILDING UPON FOUNDATIONAL KNOWLEDGE TO EXPLORE THE INTRICATE RELATIONSHIPS WITHIN
CIRCLES AND PERIODIC PHENOMENA. THIS COMPREHENSIVE GUIDE DELVES DEEP INTO THE ADVANCED CONCEPTS OF TRIGONOMETRY,
EQUIPPING STUDENTS WITH THE UNDERSTANDING AND TOOLS NECESSARY TO NAVIGATE COMPLEX PROBLEMS. WE WILL EXPLORE
INVERSE TRIGONOMETRIC FUNCTIONS, THEIR PROPERTIES, AND APPLICATIONS, ALONGSIDE ADVANCED IDENTITIES LIKE THE SUM,
DIFFERENCE, PRODUCT-TO-SUM, AND SUM-TO-PRODUCT FORMULAS. FURTHERMORE, THE ARTICLE WILL ILLUMINATE THE POWER
OF SOLVING TRIGONOMETRIC EQUATIONS USING THESE ADVANCED TECHNIQUES AND INTRODUCE THE GRAPHICAL REPRESENTATION
OF TRANSFORMED TRIGONOMETRIC FUNCTIONS, ESSENTIAL FOR MODELING REAL-WORLD CYCLES. PREPARE TO UNLOCK A DEEPER
APPRECIATION FOR THE ELEGANCE AND UTILITY OF ADVANCED TRIGONOMETRY.
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INTRODUCTION TO INVERSE TRIGONOMETRIC FUNCTIONS

INVERSE TRIGONOMETRIC FUNCTIONS, OFTEN REFERRED TO AS ARC FUNCTIONS, ARE FUNDAMENTAL TO MASTERING ADVANCED
TRIGONOMETRY IN COLLEGE ALGEBRA. THESE FUNCTIONS ESSENTIALLY “UNDO” THE WORK OF THEIR CORRESPONDING
TRIGONOMETRIC COUNTERPARTS (SINE, COSINE, TANGENT, ETC.), ALLOWING US TO DETERMINE AN ANGLE WHEN WE KNOW THE
VALUE OF A TRIGONOMETRIC RATIO. UNDERSTANDING THEIR DEFINITION AND THE NEED FOR RESTRICTING THE DOMAIN OF THE
ORIGINAL TRIGONOMETRIC FUNCTIONS TO ENSURE THEY ARE ONE-TO-ONE IS PARAMOUNT. FOR EXAMPLE, THE SINE FUNCTION,
WHICH OSCILLATES BETWEEN -1 AND 1, IS NOT A ONE-TO-ONE FUNCTION OVER ITS ENTIRE DOMAIN. TO DEFINE ITS INVERSE,
ARCSINE (OR SIN™"), WE RESTRICT THE DOMAIN OF THE SINE FUNCTION To [-n/2, n/2].

THIS DOMAIN RESTRICTION IS CRITICAL BECAUSE A FUNCTION MUST PASS THE HORIZONTAL LINE TEST TO HAVE AN INVERSE. BY
CONFINING THE INPUT VALUES OF SINE TO THIS SPECIFIC INTERVAL, WE ENSURE THAT EACH OUTPUT VALUE BETWEEN -1 AND |
CORRESPONDS TO A UNIQUE ANGLE. SIMILAR DOMAIN RESTRICTIONS ARE APPLIED TO DEFINE ARCCOSINE (COS™") AND
ARCTANGENT (TANT"), WITH THE STANDARD RANGES BEING [0, M) AND (-1/2, n/2), RESPECTIVELY. THESE INVERSE
TRIGONOMETRIC FUNCTIONS ARE INDISPENSABLE FOR SOLVING EQUATIONS AND ANALYZING ANGLES WITHIN SPECIFIC CONTEXTS.

PROPERTIES AND GRAPHS OF INVERSE TRIGONOMETRIC FUNCTIONS

THE PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTIONS ARE DIRECTLY DERIVED FROM THEIR DEFINITIONS AND THE DOMAIN
RESTRICTIONS IMPOSED ON THEIR PARENT FUNCTIONS. THE RANGE OF THE ARCSINE FUNCTION IS [-/2, /2], THE RANGE OF THE
ARCCOSINE FUNCTION IS [0, N], AND THE RANGE OF THE ARCTANGENT FUNCTION IS (-1/2, n/2). THESE RANGES DICTATE THE
POSSIBLE OUTPUT VALUES WHEN EVALUATING THESE INVERSE FUNCTIONS. FOR INSTANCE, ARCSIN( 1/2) WILL ALWAYS YIELD
n/6, NEVER 5n/6, DUE TO THE CHOSEN DOMAIN RESTRICTION.

THE GRAPHICAL REPRESENTATION OF INVERSE TRIGONOMETRIC FUNCTIONS REVEALS THEIR UNIQUE SHAPES. THE GRAPH OF Y =
ARCSIN(X) IS SYMMETRICAL TO THE GRAPH OF Y = SIN(X) ABOUT THE LINE Y = X, REFLECTING THE INVERSE RELATIONSHIP. IT



BeGINS AT (-1, -n/2), passes THrRouGH (O, O), AND ENDs AT (1, n/2). SIMILARLY, THE GRAPH OF ¥ = ARCCOS(X) IS THE
REFLECTION OF Y = Cos(X) ABOUT Y = X AND RANGES FROM (=1, 1) To (1, 0). THE GRAPH OF Y = ARCTAN(X) HAS
HORIZONTAL ASYMPTOTES AT Y = /2 AND Y = -1/ 2, REFLECTING ITS RANGE, AND PASSES THROUGH (O, 0).

(UNDERSTANDING THESE PROPERTIES ALLOWS FOR THE SIMPLIFICATION OF COMPLEX EXPRESSIONS INVOLVING INVERSE
TRIGONOMETRIC FUNCTIONS AND THEIR DIRECT APPLICATION IN SOLVING TRIGONOMETRIC EQUATIONS WHERE AN ANGLE NEEDS TO
BE ISOLATED. FOR EXAMPLE, RECOGNIZING THAT ARCSIN(SIN(@)) = © ONLY IF © IS WITHIN THE RESTRICTED DOMAIN OF ARCSINE
IS CRUCIAL FOR ACCURATE CALCULATIONS.

ADVANCED TRIGONOMETRIC |IDENTITIES

ADVANCED TRIGONOMETRIC IDENTITIES ARE THE BEDROCK OF SIMPLIFYING COMPLEX TRIGONOMETRIC EXPRESSIONS AND SOLVING
ADVANCED EQUATIONS. THESE IDENTITIES ARE DERIVED FROM FUNDAMENTAL TRIGONOMETRIC RELATIONSHIPS AND ARE ESSENTIAL
TOOLS IN A COLLEGE ALGEBRA CURRICULUM. THEY ALLOW US TO REWRITE EXPRESSIONS IN DIFFERENT FORMS, WHICH CAN BE
CRUCIAL FOR ANALYTICAL PURPOSES AND PROBLEM-SOLVING.

THE POWER OF THESE IDENTITIES LIES IN THEIR ABILITY TO MANIPULATE TRIGONOMETRIC RATIOS WITHOUT ALTERING THE
UNDERLYING MATHEMATICAL TRUTH. WHETHER IT'S REDUCING THE POWER OF A TRIGONOMETRIC FUNCTION, EXPRESSING A
PRODUCT AS A SUM, OR VICE-VERSA, MASTERING THESE IDENTITIES STREAMLINES THE PROCESS OF TACKLING INTRICATE
PROBLEMS. THEY FORM THE BASIS FOR MANY CALCULUS AND PHYSICS APPLICATIONS WHERE TRIGONOMETRIC FUNCTIONS ARE
PREV ALENT.

SuM AND DIFFERENCE IDENTITIES

THE SUM AND DIFFERENCE IDENTITIES FOR TRIGONOMETRIC FUNCTIONS ARE AMONG THE MOST POWERFUL TOOLS IN ADVANCED
ALGEBRA. THESE IDENTITIES ALLOW US TO FIND THE TRIGONOMETRIC VALUES OF THE SUM OR DIFFERENCE OF TWO ANGLES IF WE
KNOW THE TRIGONOMETRIC VALUES OF THOSE INDIVIDUAL ANGLES. THIS IS INCREDIBLY USEFUL, AS IT ENABLES US TO
CALCULATE EXACT VALUES FOR ANGLES THAT ARE NOT STANDARD ANGLES ON THE UNIT CIRCLE BUT CAN BE EXPRESSED AS
SUMS OR DIFFERENCES OF STANDARD ANGLES.

THE KEY SUM AND DIFFERENCE IDENTITIES INCLUDE:
¢ SiNE oF A suM: SIN(A + B) = siN(A)cos(B) + cos(A)sin(B)
 SINE OF A DIFFERENCE: SIN(A - B) = sIN(A)cos(B) - cos(A)sin(B)
o Cosine oF A suM: cos(A + B) = cos(A)cos(B) - sin(A)sIN(B)

CosINE oF A DIFFERENCE: cos(A - B) = cos(A)cos(B) + sin(A)sIN(B)

o TANGENT OF A suM: TAN(A + B) = (TaN(A) + Tan(B)) / (1 - Tan(A)TAN(B))

o TANGENT OF A DIFFERENCE: TANCA - B) = (Tan(A) - TAN(B)) / (1 + Tan(A)TAN(B))

THESE IDENTITIES ARE DERIVED USING GEOMETRIC PRINCIPLES AND ARE FUNDAMENTAL FOR SOLVING TRIGONOMETRIC EQUATIONS
AND SIMPLIFYING EXPRESSIONS INVOLVING SUMS OR DIFFERENCES OF ANGLES. THEY ALSO FORM THE BASIS FOR DERIVING OTHER
IMPORTANT IDENTITIES, SUCH AS THE DOUBLE~-ANGLE AND HALF~ANGLE FORMULAS.



ProbDUCT-TO-SUM AND SUM-TO-PRODUCT IDENTITIES

PRODUCT-TO-SUM AND SUM-TO-PRODUCT IDENTITIES PROVIDE ALTERNATIVE WAYS TO EXPRESS TRIGONOMETRIC
RELATIONSHIPS, PROVING INVALUABLE IN SPECIFIC PROBLEM~-SOLVING SCENARIOS. THE PRODUCT-TO-SUM IDENTITIES ALLOW US
TO REWRITE THE PRODUCT OF TWO TRIGONOMETRIC FUNCTIONS AS A SUM OR DIFFERENCE OF TWO TRIGONOMETRIC FUNCTIONS.
THIS CAN BE USEFUL FOR INTEGRATION IN CALCULUS OR FOR SIMPLIFYING COMPLEX EXPRESSIONS.

EXAMPLES OF PRODUCT-TO-SUM IDENTITIES INCLUDE:

2siN(A)cos(B) = sin(A + B) + sin(A - B)

2cos(A)sINGB) = siINn(A + B) - sin(A - B)

2cos(A)cos(B) = cos(A + B) + cos(A - B)

25IN(A)sIN(B) = cos(A - B) - cos(A +B)

CONVERSELY, THE SUM-TO-PRODUCT IDENTITIES ENABLE US TO EXPRESS THE SUM OR DIFFERENCE OF TWO TRIGONOMETRIC
FUNCTIONS AS A PRODUCT OF TRIGONOMETRIC FUNCTIONS. THESE ARE PARTICULARLY HELPFUL WHEN SOLVING CERTAIN TYPES
OF TRIGONOMETRIC EQUATIONS OR WHEN ANALYZING THE BEHAVIOR OF PERIODIC FUNCTIONS.

EXAMPLES OF SUM-TO-PRODUCT IDENTITIES INCLUDE:

sIN(A) + siIN(B) = 2siINn((A + B)/2)cos((A - B)/2)

sIN(A) - sIN(B) = 2cos((A + B)/2)sin((A - B)/2)

cos(A) + cos(B) = 2cos((A + B)/2)cos((A -B)/2)

cos(A) - cos(B) = -2sin((A + B)/2)sIN((A - B)/2)

THESE COMPLEMENTARY SETS OF IDENTITIES OFFER FLEXIBILITY IN MANIPULATING TRIGONOMETRIC EXPRESSIONS, ALLOWING
STUDENTS TO CHOOSE THE MOST ADVANTAGEOUS FORM FOR A GIVEN PROBLEM.

SOLVING ADVANCED TRIGONOMETRIC EQUATIONS

SOLVING ADVANCED TRIGONOMETRIC EQUATIONS IS A KEY APPLICATION OF THE IDENTITIES AND INVERSE FUNCTIONS LEARNED IN
COLLEGE ALGEBRA. THESE EQUATIONS OFTEN INVOLVE MORE COMPLEX FORMS THAN BASIC LINEAR EQUATIONS AND REQUIRE A
SYSTEMATIC APPROACH USING TRIGONOMETRIC IDENTITIES AND INVERSE FUNCTIONS TO ISOLATE THE VARIABLE, WHICH
REPRESENTS AN ANGLE.

THE GENERAL STRATEGY FOR SOLVING TRIGONOMETRIC EQUATIONS INCLUDES:

® SIMPLIFYING THE EQUATION USING TRIGONOMETRIC IDENTITIES.
® FACTORING THE EQUATION IF POSSIBLE.

® |SOLATING ONE TRIGONOMETRIC FUNCTION.



® USING INVERSE TRIGONOMETRIC FUNCTIONS TO FIND THE PRINCIPAL VALUES OF THE ANGLES.

o CONSIDERING THE PERIODICITY OF TRIGONOMETRIC FUNCTIONS TO FIND ALL POSSIBLE SOLUTIONS WITHIN A GIVEN
INTERVAL OR OVER THE ENTIRE DOMAIN.

FOR INSTANCE, AN EQUATION LIKE 25IN%(x) + SIN(x) = 1 = O CAN BE TREATED AS A QUADRATIC EQUATION IN TERMS OF
SIN(x). By FACTORING, WE MIGHT GET (2sIN(x) - 1)(sIN(x) + 1) = O, LEADING TO SIN(X) = 1/2 or sIN(x) = -1. EACH OF
THESE SIMPLER EQUATIONS CAN THEN BE SOLVED USING INVERSE SINE AND CONSIDERING THE PERIODICITY OF THE SINE FUNCTION
TO FIND ALL SOLUTIONS.

MORE ADVANCED EQUATIONS MIGHT INVOLVE MULTIPLE TRIGONOMETRIC FUNCTIONS, REQUIRING THE USE OF SUM/DIFFERENCE
IDENTITIES OR OTHER TRANSFORMATIONS TO REDUCE THEM TO A SOLVABLE FORM. THE ABILITY TO RECOGNIZE WHICH IDENTITY
TO APPLY IS A CRITICAL SKILL DEVELOPED THROUGH PRACTICE AND A DEEP UNDERSTANDING OF TRIGONOMETRIC RELATIONSHIPS.

GRAPHS OF TRANSFORMED T RIGONOMETRIC FUNCTIONS

UNDERSTANDING THE GRAPHS OF TRIGONOMETRIC FUNCTIONS IS ESSENTIAL FOR VISUALIZING PERIODIC PHENOMENA, AND
TRANSFORMING THESE GRAPHS ALLOWS US TO MODEL A WIDE ARRAY OF REAL-WORLD SCENARIOS. TRANSFORMATIONS INCLUDE
VERTICAL AND HORIZONTAL SHIFTS, VERTICAL AND HORIZONTAL STRETCHES/COMPRESSIONS, AND REFLECTIONS.

CONSIDER THE BASIC SINE FUNCTION, ¥ = SIN(X). ITS GRAPH OSCILLATES BETWEEN -1 AND 1 WITH A PERIOD OF 2. \W/HEN WE
INTRODUCE PARAMETERS, WE GET EQUATIONS LIKE Y = A SIN(B(x - C)) + D. Here:

e ‘A’ REPRESENTS THE AMPLITUDE, WHICH IS THE ABSOLUTE VALUE OF A. |T DETERMINES THE MAXIMUM AND MINIMUM
VALUES OF THE FUNCTION.

e ‘B’ AFFECTS THE PERIOD OF THE FUNCTION. THE PERIOD IS CALCULATED AS 21/|Bl. A LARGER |B| RESULTS IN A SHORTER
PERIOD (MORE OSCILLATIONS IN THE SAME INTERVAL), WHILE A SMALLER |B| RESULTS IN A LONGER PERIOD.

e 'C’' REPRESENTS THE HORIZONTAL SHIFT, ALSO KNOWN AS THE PHASE SHIFT. A PoSITIVE C SHIFTS THE GRAPH TO THE
RIGHT, AND A NEGATIVE C SHIFTS IT TO THE LEFT.

o ‘D’ REPRESENTS THE VERTICAL SHIFT, WHICH MOVES THE ENTIRE GRAPH UP OR DOWN. THE MIDLINE OF THE GRAPH
BECOMES Y = D.

BY APPLYING THESE TRANSFORMATIONS, WE CAN ACCURATELY MODEL PHENOMENA SUCH AS SEASONAL TEMPERATURE CHANGES
THE OSCILLATION OF A PENDULUM, SOUND WAVES, AND ALTERNATING CURRENT. THE ABILITY TO INTERPRET AND SKETCH THESE
TRANSFORMED GRAPHS IS A DIRECT APPLICATION OF COLLEGE ALGEBRA ADVANCED TRIGONOMETRIC FUNCTIONS, BRIDGING THE
GAP BETWEEN ABSTRACT MATHEMATICAL CONCEPTS AND PRACTICAL APPLICATIONS.

1

APPLICATIONS OF ADVANCED TRIGONOMETRIC FUNCTIONS

THE CONCEPTS EXPLORED IN COLLEGE ALGEBRA ADVANCED TRIGONOMETRIC FUNCTIONS EXTEND FAR BEYOND THE CLASSROOM,
FINDING CRITICAL APPLICATIONS IN NUMEROUS SCIENTIFIC AND ENGINEERING FIELDS. IN PHYSICS, THEY ARE INDISPENSABLE FOR
DESCRIBING WAVE MOTION, INCLUDING SOUND WAVES, LIGHT WAVES, AND ELECTROMAGNETIC WAVES, AS WELL AS FOR
ANALYZING SIMPLE HARMONIC MOTION, SUCH AS THAT OF A SPRING OR PENDULUM.

IN ENGINEERING, TRIGONOMETRY IS VITAL FOR SIGNAL PROCESSING, ELECTRICAL ENGINEERING (ANALYZING AC CIRCUITS),



MECHANICAL ENGINEERING (VIBRATIONS AND STRESS ANALYSIS), AND CIVIL ENGINEERING (SURVEYING AND STRUCTURAL DESIGN).
THE CYCLICAL NATURE OF MANY REAL-WORLD PHENOMENA MAKES TRIGONOMETRIC FUNCTIONS THE IDEAL MATHEMATICAL TOOLS
FOR THEIR REPRESENTATION AND ANALYSIS. FOR EXAMPLE, THE MODELING OF ALTERNATING CURRENT INVOLVES SINUSOIDAL
FUNCTIONS, AND UNDERSTANDING THEIR AMPLITUDE, FREQUENCY, AND PHASE SHIFT IS CRUCIAL FOR DESIGNING ELECTRICAL
SYSTEMS.

I:URTHERMORE, IN FIELDS LIKE ECONOMICS AND BIOLOGY, TRIGONOMETRIC FUNCTIONS ARE USED TO MODEL CYCLICAL PATTERNS
SUCH AS BUSINESS CYCLES, POPULATION FLUCTUATIONS, AND SEASONAL VARIATIONS. THE ABILITY TO MANIPULATE AND
UNDERSTAND ADVANCED TRIGONOMETRIC FUNCTIONS ALLOWS PROFESSIONALS TO ACCURATELY PREDICT, ANALYZE, AND DESIGN
SOLUTIONS FOR COMPLEX, PERIODICALLY OCCURRING EVENTS AND PROCESSES.

FREQUENTLY ASKED QUESTIONS ABOUT COLLEGE ALGEBRA ADVANCED TRIGONOMETRIC FUNCTIONS

QI \WHAT IS THE PRIMARY DIFFERENCE BETWEEN BASIC AND ADVANCED TRIGONOMETRIC
FUNCTIONS IN COLLEGE ALGEBRA?

A: BASIC TRIGONOMETRIC FUNCTIONS (SINE, COSINE, TANGENT) IN COLLEGE ALGEBRA PRIMARILY FOCUS ON THEIR DEFINITIONS,
UNIT CIRCLE VALUES, AND FUNDAMENTAL IDENTITIES. ADVANCED TRIGONOMETRIC FUNCTIONS DELVE INTO THEIR INVERSES, MORE
COMPLEX IDENTITIES (SUMI DIFFERENCE, PRODUCT-TO-SUM, SUM‘TO‘PRODUCT)I SOLVING INTRICATE TRIGONOMETRIC
EQUATIONS, AND ANALYZING TRANSFORMATIONS OF THEIR GRAPHS FOR MODELING REAL-\WORLD PHENOMENA.

QZ WHY IS IT NECESSARY TO RESTRICT THE DOMAIN OF TRIGONOMETRIC FUNCTIONS TO
DEFINE THEIR INVERSES?

A: THE REASON FOR RESTRICTING THE DOMAIN OF TRIGONOMETRIC FUNCTIONS LIKE SINE, COSINE, AND TANGENT IS TO MAKE THEM
ONE-TO-ONE FUNCTIONS. A FUNCTION MUST BE ONE-TO-ONE (MEANING EACH OUTPUT CORRESPONDS TO EXACTLY ONE INPUT)
TO HAVE A UNIQUE INVERSE. WITHOUT DOMAIN RESTRICTION, A SINGLE OUTPUT VALUE FROM A TRIGONOMETRIC FUNCTION
WOULD CORRESPOND TO INFINITELY MANY ANGLES, MAKING A SINGLE INVERSE VALUE IMPOSSIBLE.

Q: How DO SUM AND DIFFERENCE IDENTITIES HELP IN SOLVING TRIGONOMETRIC
EQUATIONS?

A: SUM AND DIFFERENCE IDENTITIES ALLOW US TO BREAK DOWN COMPLEX ANGLES INTO SIMPLER ONES WHOSE TRIGONOMETRIC
VALUES ARE KNOWN. FOR EXAMPLE, IF AN EQUATION INVOLVES SIN(75°), WE CAN USE THE IDENTITY SIN(45° + 30°) =
sIN(45°)cos(30°) + cos(45°)siN(30°) TO FIND ITS EXACT VALUE. THIS SIMPLIFIES THE EQUATION, MAKING IT EASIER TO
SOLVE FOR THE UNKNOWN ANGLE.

QI \WHAT IS THE SIGNIFICANCE OF THE AMPLITUDE AND PERIOD IN TRANSFORMED
TRIGONOMETRIC FUNCTIONS?

A: IN TRANSFORMED TRIGONOMETRIC FUNCTIONS OF THE FORM Y = A SIN(Bx) + D, THE AMPLITUDE (F] A[] ) DETERMINES THE
MAXIMUM DISPLACEMENT FROM THE MIDLINE, REPRESENTING THE INTENSITY OR MAXIMUM VALUE OF THE PHENOMENON BEING
MODELED. THE PerioD (2n/F] B[] ) DICTATES HOW LONG IT TAKES FOR ONE COMPLETE CYCLE OF THE FUNCTION, CRUCIAL FOR
UNDERSTANDING THE RATE OF OSCILLATION OR REPETITION OF A PHENOMENON.

Q: CAN INVERSE TRIGONOMETRIC FUNCTIONS BE USED IN PROBLEMS NOT INVOLVING



ANGLES DIRECTLY?

A: WHILE INVERSE TRIGONOMETRIC FUNCTIONS ARE FUNDAMENTALLY ABOUT FINDING ANGLES, THEIR APPLICATIONS EXTEND TO
AREAS WHERE THE RELATIONSHIP BETWEEN QUANTITIES CAN BE REPRESENTED BY TRIGONOMETRIC RATIOS. FOR EXAMPLE, IN
PHYSICS OR ENGINEERING, SOLVING FOR A TIME VARIABLE IN AN EQUATION DESCRIBING OSCILLATORY MOTION MIGHT ULTIMATELY
INVOLVE USING AN INVERSE TRIGONOMETRIC FUNCTION.

Q: How DO PRODUCT-TO-SUM AND SUM-TO-PRODUCT IDENTITIES DIFFER IN THEIR
APPLICATION?

A: PRODUCT-TO-SUM IDENTITIES ARE USED TO CONVERT A PRODUCT OF TRIGONOMETRIC FUNCTIONS (E.G., SIN(X)cos(Y)) INTO
A SUM OR DIFFERENCE OF TRIGONOMETRIC FUNCTIONS. THIS IS OFTEN USEFUL IN INTEGRATION. SUM-TO-PRODUCT IDENTITIES DO
THE REVERSE, CONVERTING A SUM OR DIFFERENCE OF TRIGONOMETRIC FUNCTIONS (E.G., SIN(x) + SIN(Y)) INTO A PRODUCT. THIS
IS PARTICULARLY HELPFUL FOR SOLVING CERTAIN TRIGONOMETRIC EQUATIONS AND SIMPLIFYING EXPRESSIONS WHERE TERMS ARE
ADDED OR SUBTRACTED.
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