PRE CALCULUS FORMULA SHEET

PRE CALCULUS FORMULA SHEET SERVES AS AN ESSENTIAL TOOL FOR STUDENTS AND PROFESSIONALS ENGAGED IN ADVANCED
MATHEMATICS. THIS COMPREHENSIVE GUIDE CONSOLIDATES THE MOST CRITICAL FORMULAS AND CONCEPTS NEEDED TO EXCEL IN
PRE CALCULUS, COVERING A WIDE RANGE OF TOPICS FROM ALGEBRAIC EXPRESSIONS TO TRIGONOMETRIC IDENTITIES. A WELL-
ORGANIZED PRE CALCULUS FORMULA SHEET AIDS IN QUICK REFERENCE, EFFECTIVE PROBLEM SOLVING, AND DEEPER UNDERSTANDING
OF MATHEMATICAL PRINCIPLES. THE FORMULAS INCLUDED SPAN FUNCTIONS, SEQUENCES, LIMITS, AND VECTORS, AMONG OTHER
AREAS, ENSURING A ROBUST FOUNDATION FOR CALCULUS AND RELATED FIELDS. MASTERY OF THESE FORMULAS NOT ONLY
ASSISTS IN ACADEMIC SUCCESS BUT ALSO PREPARES LEARNERS FOR PRACTICAL APPLICATIONS IN SCIENCE, ENGINEERING, AND
TECHNOLOGY. THIS ARTICLE PRESENTS AN IN-DEPTH OVERVIEW OF CRUCIAL PRE CALCULUS FORMULAS, SYSTEMATICALLY
CATEGORIZED FOR EASY NAVIGATION AND STUDY EFFICIENCY. BELOW IS THE TABLE OF CONTENTS OUTLINING THE MAIN SECTIONS
OF THIS COMPREHENSIVE PRE CALCULUS FORMULA SHEET.

ALGEBRAIC FORMULAS AND IDENTITIES

e FUNCTIONS AND GRAPHS

® TRIGONOMETRIC FORMULAS AND IDENTITIES
® SEQUENCES AND SERIES

LiMTs AND CONTINUITY

e \V/ECTORS AND PARAMETRIC EQUATIONS

ALGEBRAIC FORMULAS AND IDENTITIES

ALGEBRAIC FORMULAS FORM THE BACKBONE OF PRE CALCULUS, PROVIDING ESSENTIAL TOOLS FOR MANIPULATING EXPRESSIONS
AND SOLVING EQUATIONS. THIS SECTION COVERS POLYNOMIAL IDENTITIES, FACTORING FORMULAS, AND OPERATIONS INVOLVING
EXPONENTS AND RADICALS. FAMILIARITY WITH THESE FORMULAS FACILITATES SIMPLIFICATION AND TRANSFORMATION OF
ALGEBRAIC EXPRESSIONS, WHICH IS CRITICAL FOR HIGHER-LEVEL MATHEMATICS.

PoLYNOMIAL |DENTITIES

POLYNOMIAL IDENTITIES ARE KEY FORMULAS USED TO EXPAND, FACTOR, OR SIMPLIFY EXPRESSIONS INVOLVING POWERS OF
BINOMIALS AND OTHER POLYNOMIAL FORMS. COMMONLY USED IDENTITIES INCLUDE THE DIFFERENCE OF SQUARES, SUM AND
DIFFERENCE OF CUBES, AND PERFECT SQUARE TRINOMIALS.

o DIFFERENCE OF SQUARES: A% - B2 = (A - B)(A + B)
o PERFECT SQUARE TRINOMIAL: (A + B)? = A2 + 2aB + B2
e SuM oF Cuses: A% + 8% = (A +8)(A% - AB +B?)

o DirFrerence ofF Cuses: A% - 8% = (a - 8)(A% + AB + B82)



EXPONENTS AND RADICALS

UNDERSTANDING THE LAWS OF EXPONENTS AND RADICAL EXPRESSIONS IS VITAL FOR SIMPLIFYING COMPLEX ALGEBRAIC
EXPRESSIONS. THESE RULES GOVERN HOW TO MULTIPLY, DIVIDE, AND RAISE POWERS AND ROOTS, WHICH ARE FREQUENTLY
ENCOUNTERED IN PRE CALCULUS PROBLEMS.

e A™M X AN = AN(MHN)

(AM)™ = A™(MN)

A™™ [ AN =A"MN), A% O

(AxB)=[ aAx[] 8

(a/8)=F a/[ 8,8%0

FUNCTIONS AND GRAPHS

FUNCTIONS FORM A FUNDAMENTAL PART OF PRE CALCULUS, DESCRIBING RELATIONSHIPS BETWEEN VARIABLES. THIS SECTION
INCLUDES FORMULAS RELATED TO DIFFERENT TYPES OF FUNCTIONS, THEIR TRANSFORMATIONS, AND GRAPHICAL
REPRESENTATIONS, ENABLING EFFICIENT ANALYSIS AND INTERPRETATION OF FUNCTION BEHAVIOR.

TyPes oF FUNCTIONS

V ARIOUS FUNCTIONS ARE STUDIED IN PRE CALCULUS, EACH WITH UNIQUE CHARACTERISTICS AND FORMULAS. KEy FUNCTION
TYPES INCLUDE LINEAR, QUADRATIC, POLYNOMIAL, RATIONAL, EXPONENTIAL, AND LOGARITHMIC FUNCTIONS.

LINEAR FUNCTION: F(x) = Mx + B

QUADRATIC FUNCTION: F(x) = AxZ + BX + C

e PoLYNoMIAL FUNCTION: F(X) = A_NX"N+ ..+ A _Ix+Aa 0O

RATIONAL FUNCTION: F(x) = P(x) / Q(x), WHERE P AND Q ARE POLYNOMIALS

o ExPONENTIAL FUNCTION: F(x) = A"x, A> 0, A # 1

LoGARITHMIC FUNCTION: F(X) = LoG_A(X), INVERSE OF EXPONENTIAL FUNCTION

FUNCTION TRANSFORMATIONS

TRANSFORMATIONS ALTER THE GRAPH OF A FUNCTION, INCLUDING SHIFTS, STRETCHES, COMPRESSIONS, AND REFLECTIONS. THESE
TRANSFORMATIONS ARE CRITICAL FOR GRAPH ANALYSIS AND PREDICTING FUNCTION BEHAVIOR.

* VERTICAL SHIFT: F(X) + k SHIFTS GRAPH UP/DOWN BY K UNITS
* HORIZONTAL SHIFT: F(X - H) SHIFTS GRAPH RIGHT/LEFT BY H UNITS
o VERTICAL STRETCH/COMPRESSION: A'F(X), WHERE |a| > T sTReTcHES, O < |A| < 1 coMpresses

* REFLECTION: -F(X) REFLECTS ACROSS X-AXIS; F(-X) REFLECTS ACROSS Y-AXIS



TRIGONOMETRIC FORMULAS AND IDENTITIES

TRIGONOMETRY IS AN INTEGRAL PART OF PRE CALCULUS, INVOLVING THE STUDY OF ANGLES AND RELATIONSHIPS BETWEEN SIDE
LENGTHS IN TRIANGLES. THIS SECTION HIGHLIGHTS ESSENTIAL TRIGONOMETRIC FORMULAS, INCLUDING FUNDAMENTAL IDENTITIES
AND ANGLE FORMULAS, WHICH ARE INDISPENSABLE FOR SOLVING TRIGONOMETRIC EQUATIONS AND MODELING PERIODIC
PHENOMENA.

BAsIC TRIGONOMETRIC FUNCTIONS

THE SIX FUNDAMENTAL TRIGONOMETRIC FUNCTIONS DESCRIBE RATIOS OF SIDES IN RIGHT TRIANGLES RELATIVE TO ANGLES, AND
THEY EXTEND TO UNIT CIRCLE DEFINITIONS FOR ALL REAL NUMBERS.

e SiNE: sIN(@) = OPPOSITE/HYPOTENUSE

CosiNe: cos(©) = ADJACENT/HYPOTENUSE

T ANGENT: TAN(©) = opPosITE/ADJACENT = siN(e)/cos(e)

CosecanT: csc(e) = 1/sin(o)

SecanT: sec(e) = 1/cos(e)

e CoTaNGENT: coT(e) = 1/TAN(e) = cos(e)/sin(e)

TRIGONOMETRIC IDENTITIES

IDENTITIES SIMPLIFY COMPLEX TRIGONOMETRIC EXPRESSIONS AND SOLVE EQUATIONS. Kevy IDENTITIES INCLUDE PYTHAGOREAN/
ANGLE SUM AND DIFFERENCE, DOUBLE-ANGLE, AND HALF-ANGLE FORMULAS.

¢ PYTHAGOREAN IDENTITIES: siN?(@) + cos?(e) = 1

1+ 1an?(e) = secX(o)

1+ cot?(e) = csc?(o)

ANGLE SuM AND DIFFerence: sIN(A + 8) = siN(a)cos(B) + cos(a)sin(g)

cos(a +B) = cos(a)cos(8) ] siNn(a)sin(B)

TaN(a £ B8) = (Tan(a) £ Tan(B)) / (1 TAaN(A)TAN(R))

DouBLE-ANGLE ForMULAS: sIN(2e) = 2siNn(e)cos(e)

cos(2e) = cos?(e) - sin?(e) = 2cos?(e) - 1 =1 - 2sin?(e)

TaN(20) = 27AN(e) [ (1 - TaN3(e))



SEQUENCES AND SERIES

SEQUENCES AND SERIES ARE FOUNDATIONAL IN UNDERSTANDING PATTERNS AND SUMMATIONS, A CRITICAL ASPECT OF PRE
CALCULUS. THIS SECTION PRESENTS FORMULAS FOR ARITHMETIC AND GEOMETRIC SEQUENCES AND SERIES, ENABLING
CALCULATION OF TERMS AND SUMS EFFICIENTLY.

ARITHMETIC SEQUENCES AND SERIES

AN ARITHMETIC SEQUENCE IS CHARACTERIZED BY A CONSTANT DIFFERENCE BETWEEN CONSECUTIVE TERMS. ITS FORMULAS ALLOW
CALCULATION OF ANY TERM AND THE SUM OF A SPECIFIED NUMBER OF TERMS.

e NTHTERM: A N=A_1+(N-1)D

e SUMOFNTerMs: S N=(N/2)(A_ T+ A N)=(N/2)(2a_1+(N-1)D)

GEOMETRIC SEQUENCES AND SERIES

IN A GEOMETRIC SEQUENCE, EACH TERM IS FOUND BY MULTIPLYING THE PREVIOUS TERM BY A FIXED RATIO. THE SUM FORMULAS
DIFFER DEPENDING ON WHETHER THE SERIES IS FINITE OR INFINITE.

e NTHTERM: A N=A_1xR"(N-1)
® SUMOFNTERMS: S N=A_1X(1-r"™)/(1-R),r# 1

e SuMoF INFINITE SEries: S=a_1/(1-r), Rl < 1

LiMiTs AND CONTINUITY

LIMITS AND CONTINUITY ARE FUNDAMENTAL CONCEPTS BRIDGING PRE CALCULUS AND CALCULUS. UNDERSTANDING HOW
FUNCTIONS BEHAVE NEAR SPECIFIC POINTS OR AT INFINITY IS FACILITATED BY APPLYING LIMIT FORMULAS AND THEOREMS. THIS
SECTION INTRODUCES ESSENTIAL LIMIT CONCEPTS AND CONTINUITY CRITERIA.

LiMIT FORMULAS

LIMITS DESCRIBE THE VALUE A FUNCTION APPROACHES AS THE INPUT APPROACHES A CERTAIN POINT. PRE CALCULUS EXPLORES
BASIC LIMIT EVALUATION TECHNIQUES, INCLUDING DIRECT SUBSTITUTION, FACTORING, AND RATIONALIZING.

o LIMIT OF A CONSTANT: LIM(XE] A)c=cC

e LIMIT OF IDENTITY FUNCTION: LIM(XP] A) X = A

SuMm rULE: LIM(XE] A) [F(x) + c(x)] = tM(xR] A) F(x) + tM(xE] A) a(x)
e PropucT RULE: LIM(XE] A) [F(x) - c(x)] = uM(xE] A) F(x) - LM(xE] A) c(x)

o QUOTIENT RULE: LIM(XP] A) [F(x) / a(x)] = LiM(xP] A) F(x) / LM(x}] A) c(x), ProviDED LIM(XP] A) G(x) # 0



CoNTINUITY

A FUNCTION IS CONTINUOUS AT A POINT IF THE LIMIT EXISTS AT THAT POINT, THE FUNCTION IS DEFINED THERE, AND THE LIMIT
EQUALS THE FUNCTION’S VALUE. CONTINUITY PLAYS A CRUCIAL ROLE IN UNDERSTANDING FUNCTION BEHAVIOR AND PREPARING
FOR CALCULUS.

e A FUNCTION F IS CONTINUOUS AT X = A IF:

o F(A) IS DEFINED
o LM(xP] A)F(X) EXISTS

o LIM(xP] A)F(x) =F(a)

VECTORS AND PARAMETRIC EQUATIONS

VECTORS AND PARAMETRIC EQUATIONS EXTEND THE STUDY OF FUNCTIONS TO MULTIPLE DIMENSIONS, DESCRIBING MAGNITUDE
AND DIRECTION, AND PROVIDING A FRAMEW ORK FOR MODELING MOTION AND CURVES. THIS SECTION DETAILS FORMULAS
ESSENTIAL FOR VECTOR OPERATIONS AND PARAMETRIC CURVE ANALYSIS.

VECTOR OPERATIONS

VECTORS HAVE BOTH MAGNITUDE AND DIRECTION. UNDERSTANDING VECTOR ADDITION, SUBTRACTION, SCALAR MULTIPLICATION,
AND DOT PRODUCT IS VITAL FOR SOLVING PROBLEMS INVOLVING FORCES, VELOCITIES, AND GEOMETRIC INTERPRETATIONS.

VECTOR ADDITION: U + v = (Uy + Vv;, Up + V)

VECTOR SUBTRACTION: U - vV = (U; = V3, Uy = V)

SCALAR MULTIPLICATION: k°V = (K*V;, K'V,)

DoT PrODUCT: U * vV = UV, + UyV,

* MAGNITUDE oF VECTOR: [v| =[] (V2 + v,2)

PARAMETRIC EQUATIONS

PARAMETRIC EQUATIONS EXPRESS COORDINATES AS FUNCTIONS OF A PARAMETER, USUALLY DENOTED T, ENABLING THE
DESCRIPTION OF CURVES AND MOTION IN THE PLANE OR SPACE.

o x =r(T)
o v=a(T)

® ELIMINATION OF THE PARAMETER T CAN YIELD THE CARTESIAN EQUATION OF THE CURVE.



FREQUENTLY AskeD QUESTIONS

W/HAT ARE THE ESSENTIAL TRIGONOMETRIC FORMULAS INCLUDED IN A PRE CALCULUS
FORMULA SHEET?

A PRE CALCULUS FORMULA SHEET TYPICALLY INCLUDES FUNDAMENTAL TRIGONOMETRIC IDENTITIES SUCH AS THE PYTHAGOREAN
IDENTITIES (SIN?© + Ccos?e = 1), ANGLE SUM AND DIFFERENCE FORMULAS (E.G., SIN(A + B) = SIN A COS B + COS A SIN B),
DOUBLE-ANGLE FORMULAS, AND RECIPROCAL IDENTITIES.

How DOES THE PRE CALCULUS FORMULA SHEET HELP IN SOLVING EXPONENTIAL AND
LOGARITHMIC PROBLEMS?

THE FORMULA SHEET PROVIDES KEY PROPERTIES OF EXPONENTS AND LOGARITHMS, SUCH AS THE PRODUCT, QUOTIENT, AND
POWER RULES (E.G., LOG_B(XY) =LOG_B X + LOG_B Y), WHICH SIMPLIFY COMPLEX EXPRESSIONS AND HELP SOLVE EQUATIONS
EFFICIENTLY.

\WHICH FORMULAS RELATED TO SEQUENCES AND SERIES ARE COMMONLY FOUND ON A PRE
CALCULUS FORMULA SHEET?

COMMON FORMULAS INCLUDE THE SUM OF AN ARITHMETIC SERIES (S_N=N/2 [2A + (N - 1)D]), THE SUM OF A GEOMETRIC
series (S_N=A(1 -r"™N)/(1 -R) FORR # 1), AND FORMULAS FOR NTH TERMS OF ARITHMETIC AND GEOMETRIC SEQUENCES.

ARE CONIC SECTION FORMULAS INCLUDED IN A TYPICAL PRE CALCULUS FORMULA SHEET?

YES, STANDARD EQUATIONS FOR CONIC SECTIONS SUCH AS CIRCLES, ELLIPSES, PARABOLAS, AND HYPERBOLAS ARE USUALLY
INCLUDED, PROVIDING THEIR GENERAL FORMS AND KEY PROPERTIES TO AID IN GRAPHING AND ANALYSIS.

\WHAT ALGEBRAIC IDENTITIES ARE IMPORTANT TO REMEMBER FROM THE PRE CALCULUS
FORMULA SHEET?

IMPORTANT ALGEBRAIC IDENTITIES INCLUDE THE DIFFERENCE OF SQUARES (A% - 82 = (A - B)(A + B)), PERFECT SQUARE
TRINOMIALS (A + B8)? = A% + 2AB + 8%, AND THE SUM AND DIFFERENCE OF CUBES FORMULAS.

How CAN THE UNIT CIRCLE BE REPRESENTED ON A PRE CALCULUS FORMULA SHEET?

THE FORMULA SHEET OFTEN INCLUDES THE UNIT CIRCLE DIAGRAM OR KEY ANGLE VALUES IN RADIANS AND DEGREES ALONG WITH
THEIR CORRESPONDING SINE AND COSINE VALUES, WHICH ARE ESSENTIAL FOR SOLVING TRIGONOMETRIC PROBLEMS.

DOES THE PRE CALCULUS FORMULA SHEET INCLUDE FORMULAS FOR POLAR COORDINATES
CONVERSION?

YES, FORMULAS TO CONVERT BETWEEN POLAR AND RECTANGULAR COORDINATES ARE USUALLY INCLUDED: X = R COS ©, Y =R
siNe, R =[] (x%2+v2), AND © = ARCTAN(Y/X).

\YW/HAT ROLE DO INVERSE TRIGONOMETRIC FUNCTION FORMULAS PLAY ON THE PRE
CALCULUS FORMULA SHEET?
|NVERSE TRIGONOMETRIC FORMULAS HELP SOLVE EQUATIONS INVOLVING ARCSIN, ARCCOS, AND ARCTAN BY PROVIDING DOMAIN

AND RANGE RESTRICTIONS, AS WELL AS IDENTITIES SUCH AS SIN(ARCSIN X) = X, WHICH ARE CRUCIAL FOR EVALUATING AND
SIMPLIFYING EXPRESSIONS.



How ARE LIMITS AND CONTINUITY FORMULAS HANDLED IN A PRE CALCULUS FORMULA
SHEET?

W/HILE NOT ALWAYS DETAILED, THE FORMULA SHEET MAY INCLUDE BASIC LIMIT LAWS AND IMPORTANT LIMITS (LIKE LIM X 0
(SIN X)/X = -|) THAT SUPPORT UNDERSTANDING OF FUNCTION BEHAVIOR AND CONTINUITY CONCEPTS IN PRE CALCULUS.

ADDITIONAL RESOURCES

1. PrRECALCULUS ESSENTIALS: FORMULA SHEET AND PRACTICE GUIDE

THIS BOOK OFFERS A COMPREHENSIVE COLLECTION OF ESSENTIAL PRECALCULUS FORMULAS ORGANIZED FOR QUICK REFERENCE.
ALONGSIDE THE FORMULA SHEET, IT PROVIDES PRACTICE PROBLEMS TO REINFORCE UNDERSTANDING AND APPLICATION. |T IS IDEAL
FOR STUDENTS PREPARING FOR EXAMS OR NEEDING A HANDY STUDY COMPANION.

2. THe CoMPLETE PRECALCULUS FormuLA HANDBOOK

DESIGNED AS AN ALL-IN-ONE RESOURCE, THIS HANDBOOK COMPILES KEY PRECALCULUS FORMULAS COVERING FUNCTIONS,
TRIGONOMETRY, SEQUENCES, AND MORE. EACH FORMULA IS ACCOMPANIED BY CLEAR EXPLANATIONS AND EXAMPLES TO AID
COMPREHENSION. THE BOOK SERVES BOTH AS A STUDY GUIDE AND A REFRESHER FOR ADVANCED LEARNERS.

3. PrecALCULUS FOrRMULA SHEET: A STUDENT’S QUICK REFERENCE

THIS CONCISE BOOK FOCUSES ON DELIVERING A WELL-ORGANIZED FORMULA SHEET TAILORED FOR PRECALCULUS STUDENTS. |T
HIGHLIGHTS FUNDAMENTAL FORMULAS AND IDENTITIES USED THROUGHOUT THE COURSE, MAKING IT EASY TO REVIEW BEFORE
TESTS. ADDITIONALLY, BRIEF NOTES CLARIFY COMMON POINTS OF CONFUSION.

4. MASTERING PRECALCULUS: ESSENTIAL FORMULAS AND APPLICATIONS

COMBINING THEORY WITH PRACTICAL EXAMPLES, THIS BOOK EMPHASIZES UNDERSTANDING AND APPLYING PRECALCULUS
FORMULAS. |T INCLUDES A DETAILED FORMULA SHEET ALONGSIDE REAL-\WORLD PROBLEMS DEMONSTRATING THEIR USAGE. THE
BOOK IS SUITED FOR LEARNERS SEEKING TO DEEPEN THEIR CONCEPTUAL GRASP.

5. PrRECALCULUS FORMULAS AND FUNCTIONS: AN ILLUSTRATED GUIDE

FEATURING VISUAL AIDS AND DIAGRAMS, THIS GUIDE PRESENTS PRECALCULUS FORMULAS IN AN ENGAGING AND ACCESSIBLE
MANNER. |T COVERS TOPICS LIKE POLYNOMIAL, EXPONENTIAL, AND LOGARITHMIC FUNCTIONS, SUPPORTED BY CHARTS AND
GRAPHS. STUDENTS BENEFIT FROM THE VISUAL CONTEXT THAT ENHANCES RETENTION.

6. THe PrecaLcuLUS FormuLA COMPENDIUM

A THOROUGH COMPILATION OF PRECALCULUS FORMULAS, THIS COMPENDIUM COVERS A WIDE RANGE OF TOPICS FROM ALGEBRAIC
EXPRESSIONS TO TRIGONOMETRIC IDENTITIES. |T IS STRUCTURED FOR EASY NAVIGATION, ALLOWING USERS TO QUICKLY FIND
AND REVIEW SPECIFIC FORMULAS. THE BOOK IS AN EXCELLENT TOOL FOR STUDY AND HOMEW ORK HELP.

7. QUICK REFERENCE PRECALCULUS FORMULA SHEET

THIS SLIM VOLUME PRIORITIZES BREVITY AND CLARITY, PROVIDING A STREAMLINED FORMULA SHEET SUITABLE FOR QUICK REVIEW
SESSIONS. |T FOCUSES ON THE MOST COMMONLY USED FORMULAS IN PRECALCULUS, MAKING IT PERFECT FOR LAST-MINUTE EXAM
PREPARATION. THE LAYOUT IS CLEAN AND USER-FRIENDLY.

8. PRECALCULUS FORMULAS WITH STEP-BY-STEP DERIVATIONS

BEYOND LISTING FORMULAS, THIS BOOK EXPLAINS THE DERIVATION OF KEY PRECALCULUS FORMULAS STEP-BY-STEP, ENHANCING
CONCEPTUAL UNDERSTANDING. | T BRIDGES THE GAP BET\WEEN MEMORIZATION AND COMPREHENSION, IDEAL FOR STUDENTS WHO
WANT TO GRASP THE WHY BEHIND EACH FORMULA. PRACTICE QUESTIONS REINFORCE LEARNING.

Q. THE ULTIMATE PRECALCULUS FormMULA GUIDE

THIS GUIDE AIMS TO BE THE DEFINITIVE RESOURCE FOR PRECALCULUS FORMULAS, FEATURING EXTENSIVE CONTENT COVERING ALL
MAJOR TOPICS IN THE SUBJECT. |T INCLUDES FORMULA SHEETS, EXAMPLE PROBLEMS, AND TIPS FOR EFFECTIVE STUDY. SUITABLE
FOR HIGH SCHOOL AND EARLY COLLEGE STUDENTS, IT SUPPORTS THOROUGH EXAM PREPARATION.
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