CHEMISTRY FORMULA CHEAT SHEET

UNLOCK THE SECRETS OF CHEMISTRY WITH OUR COMPREHENSIVE CHEMISTRY FORMULA CHEAT SHEET. THIS ESSENTIAL RESOURCE
IS DESIGNED FOR STUDENTS, EDUCATORS, AND ANYONE LOOKING TO SOLIDIFY THEIR UNDERSTANDING OF FUNDAMENTAL CHEMICAL
CONCEPTS. WE DELVE INTO KEY AREAS SUCH AS STOICHIOMETRY, CHEMICAL KINETICS, THERMODYNAMICS, AND ORGANIC
CHEMISTRY, PROVIDING CLEAR EXPLANATIONS AND ACCESSIBLE FORMULAS. \WHETHER YOU'RE PREPARING FOR EXAMS, TACKLING
CHALLENGING HOMEWORK ASSIGNMENTS, OR SIMPLY EXPANDING YOUR SCIENTIFIC KNOWLEDGE, THIS GUIDE OFFERS A STREAMLINED
APPROACH TO MASTERING CRUCIAL CHEMICAL EQUATIONS AND PRINCIPLES. DISCOVER HOW TO EFFECTIVELY USE THIS
CHEMISTRY FORMULA CHEAT SHEET TO BOOST YOUR ACADEMIC PERFORMANCE AND DEEPEN YOUR APPRECIATION FOR THE
MOLECULAR WORLD.
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THEe EssenTiAL CHEMISTRY FORMULA CHEAT SHEeT: Your GUIDE TO
CHeMICAL MASTERY

NAVIGATING THE COMPLEXITIES OF CHEMISTRY OFTEN HINGES ON A SOLID GRASP OF ITS FOUNDATIONAL FORMULAS AND
PRINCIPLES. THIS EXTENSIVE CHEMISTRY FORMULA CHEAT SHEET SERVES AS YOUR ULTIMATE COMPANION, DEMYSTIFYING THE
INTRICATE WORLD OF CHEMICAL REACTIONS, MOLECULAR STRUCTURES, AND QUANTITATIVE ANALYSIS. FrROM BASIC ATOMIC
COMPOSITION TO ADVANCED REACTION THERMODYNAMICS, WE BREAK DOWN ESSENTIAL CONCEPTS INTO DIGESTIBLE SEGMENTS,
EACH SUPPORTED BY CLEAR FORMULAS AND PRACTICAL APPLICATIONS. OUR AIM IS TO EQUIP YOU WITH THE KNOWLEDGE AND
TOOLS NECESSARY TO CONFIDENTLY TACKLE ANY CHEMISTRY CHALLENGE, MAKING LEARNING MORE EFFICIENT AND EFFECTIVE. THis
RESOURCE IS METICULOUSLY CRAFTED TO BE AN INDISPENSABLE AID FOR STUDENTS AT ALL LEVELS, ENSURING THAT THE KEY
FORMULAS AND THEIR USES ARE READILY ACCESSIBLE AND UNDERSTANDABLE.

UNDERSTANDING CHEMICAL FORMULAS: THE BUILDING BLOCKS



CHEMICAL FORMULAS ARE THE SHORTHAND LANGUAGE OF CHEMISTRY, REPRESENTING THE COMPOSITION OF SUBSTANCES.
MASTERING THESE BASIC REPRESENTATIONS IS THE FIRST STEP IN UNDERSTANDING CHEMICAL REACTIONS AND PROPERTIES. A
THOROUGH CHEMISTRY FORMULA CHEAT SHEET WILL ALWAYS START WITH THE FUNDAMENTAL BUILDING BLOCKS OF CHEMICAL
REPRESENTATION.

EMPIRICAL VS. MOLECULAR FORMULAS

AN EMPIRICAL FORMULA REPRESENTS THE SIMPLEST WHOLE-NUMBER RATIO OF ATOMS OF EACH ELEMENT IN A COMPOUND. IN
CONTRAST, A MOLECULAR FORMULA SHOWS THE ACTUAL NUMBER OF ATOMS OF EACH ELEMENT IN A MOLECULE OF THE
COMPOUND. UNDERSTANDING THE DISTINCTION IS CRUCIAL FOR DETERMINING THE EXACT COMPOSITION OF SUBSTANCES.

FOR INSTANCE, GLUCOSE HAS A MOLECULAR FORMULA OF CH;,O4. ITS EMPIRICAL FORMULA IS CH,O, AS THE RATIO OF
CARBON, HYDROGEN, AND OXYGEN ATOMS IS 1:2:1.

lonic AND CoVALENT CoMPOUND NAMING

THE ABILITY TO NAME CHEMICAL COMPOUNDS CORRECTLY IS DIRECTLY TIED TO UNDERSTANDING THEIR FORMULAS. |ONIC
COMPOUNDS, FORMED BETWEEN METALS AND NONMETALS, TYPICALLY INVOLVE NAMING THE CATION FIRST (THE METAL)
FOLLOWED BY THE ANION (THE NONMETAL, WITH ITS ENDING CHANGED TO ‘IDE). COVALENT COMPOUNDS, FORMED BETWEEN
TWO NONMETALS, USE PREFIXES TO INDICATE THE NUMBER OF ATOMS OF EACH ELEMENT.

ExAMPLE: SopiuM cHLORIDE (NACL) 1S AN 1oNIC coMPOUND. CARBON DIOXIDE (CO,) IS A COVALENT COMPOUND.

BALANCING CHEMICAL EQUATIONS

CHEMICAL EQUATIONS REPRESENT CHEMICAL REACTIONS. THE LAW OF CONSERVATION OF MASS DICTATES THAT MATTER
CANNOT BE CREATED OR DESTROYED IN A CHEMICAL REACTION. THEREFORE, CHEMICAL EQUATIONS MUST BE BALANCED, MEANING
THE NUMBER OF ATOMS OF EACH ELEMENT MUST BE THE SAME ON BOTH THE REACTANT AND PRODUCT SIDES.

THE GENERAL FORM OF A BALANCED EQUATION IS:
AA + BB cC+oD

WHERE A, B, C, AND D ARE STOICHIOMETRIC COEFFICIENTS THAT ENSURE ATOM CONSERVATION.

STOICHIOMETRY: THE ART OF CHEMICAL MEASUREMENT

STOICHIOMETRY IS THE QUANTITATIVE STUDY OF REACTANTS AND PRODUCTS IN A CHEMICAL REACTION. |T ALLOWS CHEMISTS
TO PREDICT THE AMOUNTS OF SUBSTANCES CONSUMED OR PRODUCED. A ROBUST CHEMISTRY FORMULA CHEAT SHEET DEDICATES
SIGNIFICANT ATTENTION TO THIS VITAL AREA.

MoLAR MAss CALCULATION

THE MOLAR MASS OF A COMPOUND IS THE MASS OF ONE MOLE OF THAT SUBSTANCE, EXPRESSED IN GRAMS PER MOLE (G/MOL). IT
IS CALCULATED BY SUMMING THE ATOMIC MASSES OF ALL THE ATOMS IN THE CHEMICAL FORMULA, TYPICALLY FOUND ON THE
PERIODIC TABLE.

ForMULA: MoLAR MaSs = ¥ (ATOMIC MASS OF ELEMENT X NUMBER OF ATOMS OF ELEMENT)

For WATER (H,0): MoLAR Mass = (2 x 1.008 a/MoL H) + (1 x 15.999 c/moL O) = 18.015 c/mMoL



MoLE RATIOS AND CONVERSIONS

MoLE RATIOS, DERIVED FROM THE COEFFICIENTS IN A BALANCED CHEMICAL EQUATION, ARE ESSENTIAL FOR CONVERTING THE
AMOUNT OF ONE SUBSTANCE TO ANOTHER. THIS ALLOWS FOR CALCULATIONS INVOLVING REACTANTS AND PRODUCTS.

FROM A BALANCED EQUATION LIKE 2H, + O, 2H,0O, THE MoLE RATIO OF H, TO O, 1S 2:1, AND THE MOLE RATIO OF H, TO
H,O 15 2:2 (or 1:1).

LIMITING REACTANTS AND PERCENT YIELD

IN A CHEMICAL REACTION, THE LIMITING REACTANT IS THE ONE THAT IS COMPLETELY CONSUMED FIRST, THEREBY DETERMINING THE
MAXIMUM AMOUNT OF PRODUCT THAT CAN BE FORMED. THE THEORETICAL YIELD IS THE MAXIMUM AMOUNT OF PRODUCT
CALCULATED FROM THE LIMITING REACTANT. THE ACTUAL YIELD IS THE AMOUNT OF PRODUCT OBTAINED EXPERIMENTALLY.
PERCENT YIELD IS THE RATIO OF ACTUAL YIELD TO THEORETICAL YIELD, EXPRESSED AS A PERCENTAGE.

FORMULA FOR PERCENT YIELD: PERCENT YIELD = (ACTUAL YIELD / THEORETICAL YIELD) X 100%

SOLUTION STOICHIOMETRY

SOLUTION STOICHIOMETRY INVOLVES REACTIONS WHERE REACTANTS ARE DISSOLVED IN SOLVENTS. THIS REQUIRES
CALCULATING MOLARITY (MOLES OF SOLUTE PER LITER OF SOLUTION) AND USING IT IN STOICHIOMETRIC CALCULATIONS.

FORMULA FOR MOLARITY: MoLARITY (M) = MOLES OF SOLUTE / LITERS OF SOLUTION

\W/HEN PERFORMING CALCULATIONS, THE VOLUME OF THE SOLUTION IS OFTEN USED IN CONJUNCTION WITH MOLARITY TO
DETERMINE THE NUMBER OF MOLES INVOLVED.

CHeMICAL BONDING AND MOLECULAR STRUCTURE

UNDERSTANDING HOW ATOMS BOND TOGETHER TO FORM MOLECULES AND THE RESULTING THREE-DIMENSIONAL STRUCTURES IS
FUNDAMENTAL TO PREDICTING CHEMICAL BEHAVIOR. A COMPREHENSIVE CHEMISTRY FORMULA CHEAT SHEET WILL INCLUDE TOOLS
FOR VISUALIZING AND PREDICTING THESE ARRANGEMENTS.

Lewis STRUCTURES

LEWIS STRUCTURES ARE DIAGRAMS THAT SHOW THE BONDING BETWEEN ATOMS OF A MOLECULE AND THE LONE PAIRS OF
ELECTRONS THAT MAY EXIST IN THE MOLECULE. THEY ARE CONSTRUCTED BY COUNTING THE TOTAL VALENCE ELECTRONS AND
DISTRIBUTING THEM TO FORM BONDS <SHARED ELECTRON PAIRS) AND LONE PAIRS.

KEY STEPS INCLUDE: DETERMINING THE TOTAL VALENCE ELECTRONS, IDENTIFYING THE CENTRAL ATOM, CONNECTING ATOMS WITH
SINGLE BONDS, DISTRIBUTING REMAINING ELECTRONS AS LONE PAIRS, AND FORMING MULTIPLE BONDS IF NECESSARY TO SATISFY
THE OCTET RULE (OR DUET RULE FOR HYDROGEN).

VSEPR THEORY

V/ ALENCE SHELL ELECTRON PAIR RepULSION (VSEPR) THEORY PREDICTS THE MOLECULAR GEOMETRY OF MOLECULES BASED ON
THE REPULSION BETWEEN ELECTRON PAIRS IN THE VALENCE SHELL OF THE CENTRAL ATOM. ELECTRON PAIRS (BOTH BONDING AND
NON-BONDING/LONE PAIRS) ARRANGE THEMSELVES AS FAR APART AS POSSIBLE TO MINIMIZE REPULSION.

COMMON GEOMETRIES INCLUDE: LINEAR, TRIGONAL PLANAR, TETRAHEDRAL, TRIGONAL BIPYRAMIDAL, AND OCTAHEDRAL. THE
NUMBER OF ELECTRON DOMAINS AROUND THE CENTRAL ATOM DICTATES THE ELECTRON GEOMETRY, WHICH IN TURN INFLUENCES
THE MOLECULAR GEOMETRY.



HyBRIDIZATION

HYBRIDIZATION IS THE CONCEPT OF MIXING ATOMIC ORBITALS TO FORM NEW HYBRID ORBITALS WITH DIFFERENT SHAPES AND
ENERGIES. THESE HYBRID ORBITALS ARE USED TO EXPLAIN THE OBSERVED MOLECULAR GEOMETRIES AND BONDING IN MOLECULES.

COMMON TYPES OF HYBRIDIZATION INCLUDE:

® SP: LINEAR GEOMETRY (E.G., BECL,)

® SP? TRIGONAL PLANAR GEOMETRY (E.G., BF,)

e sp® TETRAHEDRAL GEOMETRY (£.G., CH,)

* sP3D: TRIGONAL BIPYRAMIDAL GEOMETRY (E.G., PCLg)

¢ sp®p% OCTAHEDRAL GEOMETRY (E.G., SF)

POLARITY AND INTERMOLECULAR FORCES

MOLECULAR POLARITY ARISES FROM THE UNEVEN DISTRIBUTION OF ELECTRON DENSITY DUE TO DIFFERENCES IN
ELECTRONEGATIVITY BET\WEEN BONDED ATOMS, CREATING POLAR COVALENT BONDS. IF THESE POLAR BONDS ARE ARRANGED
ASYMMETRICALLY IN A MOLECULE, THE MOLECULE ITSELF BECOMES POLAR. POLAR MOLECULES EXPERIENCE STRONGER
INTERMOLECULAR FORCES (|MFS) LIKE DIPOLE-DIPOLE INTERACTIONS AND HYDROGEN BONDING COMPARED TO NONPOLAR
MOLECULES, WHICH PRIMARILY EXPERIENCE LONDON DISPERSION FORCES.

THE DIFFERENCE IN ELECTRONEGATIVITY (AEN) BETWEEN TWO ATOMS CAN BE USED TO PREDICT BOND POLARITY: AEN < 0.4 Is
GENERALLY NONPOLAR COVALENT, 0.4 < AEN < 1.7 IS POLAR COVALENT, AND AEN > 1.7 IS TYPICALLY IONIC.

CHeMicAL KINETICS: THE STUDY OF REACTION RATES

CHEMICAL KINETICS FOCUSES ON THE SPEED AT WHICH CHEMICAL REACTIONS OCCUR AND THE FACTORS THAT INFLUENCE THESE
RATES. THIS AREA OFTEN INVOLVES UNDERSTANDING RATE LAWS AND REACTION MECHANISMS, MAKING IT A KEY COMPONENT OF
ANY CHEMISTRY FORMULA CHEAT SHEET.

RATE LAWS

A RATE LAW IS AN EQUATION THAT RELATES THE RATE OF A CHEMICAL REACTION TO THE CONCENTRATIONS OF THE
REACTANTS. |T IS TYPICALLY EXPRESSED IN THE FORM:

RaTe =k[AR [BIF

WHERE K IS THE RATE CONSTANT, [A] AND [B] ARE THE CONCENTRATIONS OF REACTANTS A AND B, AND X AND Y ARE THE
REACTION ORDERS WITH RESPECT TO A AND B, RESPECTIVELY. THE OVERALL REACTION ORDER IS X + Y.

INTEGRATED RATE LAWS

INTEGRATED RATE LAWS RELATE THE CONCENTRATION OF A REACTANT TO TIME. THEY ARE DERIVED FROM THE DIFFERENTIAL
RATE LAWS AND ARE USEFUL FOR DETERMINING THE ORDER OF A REACTION AND THE RATE CONSTANT.

o FOR A ZERO-ORDER REACTION: [A]T = kT + [A],

e FOR A FIRST-ORDER REACTION: LN[A]T = -kT + LN[A]; or [A]T = [Ale R



o FOR A SECOND-ORDER REACTION: 1/[AlT =T + 1/[Aly

\WHERE [A]T IS THE CONCENTRATION OF REACTANT A AT TIME T, [A]O IS THE INITIAL CONCENTRATION OF A/ AND K IS THE RATE
CONSTANT.

ACTIVATION ENERGY AND THE ARRHENIUS EQUATION

ACTIVATION ENERGY (EA) IS THE MINIMUM ENERGY REQUIRED FOR A REACTION TO OCCUR. THE ARRHENIUS EQUATION RELATES
THE RATE CONSTANT (K) OF A CHEMICAL REACTION TO THE ABSOLUTE TEMPERATURE (T) AND THE ACTIVATION ENERGY.

ARRHENIUS EQUATION: k = AET[R] /Bl

WHERE A IS THE PRE-EXPONENTIAL FACTOR (RELATED TO THE FREQUENCY OF COLLISIONS), EA IS THE ACTIVATION ENERGY, R IS
THE IDEAL GAS CONSTANT (8.3 1 4J/MOL'K), AND T IS THE ABSOLUTE TEMPERATURE IN KELVIN.

CoLLISION THEORY

COLLISION THEORY STATES THAT FOR A REACTION TO OCCUR, REACTANT MOLECULES MUST COLLIDE WITH SUFFICIENT ENERGY
(ACTIVATION ENERGY) AND WITH THE CORRECT ORIENTATION. THE RATE OF A REACTION IS PROPORTIONAL TO THE FREQUENCY
OF EFFECTIVE COLLISIONS.

FACTORS AFFECTING COLLISION FREQUENCY AND EFFECTIVENESS INCLUDE CONCENTRATION, TEMPERATURE, SURFACE AREA, AND
CATALYSTS.

CHeMICAL THERMODYNAMICS: ENERGY IN REACTIONS

CHEMICAL THERMODYNAMICS DEALS WITH THE ENERGY CHANGES THAT ACCOMPANY CHEMICAL REACTIONS. |T HELPS PREDICT
WHETHER A REACTION WILL OCCUR SPONTANEQUSLY AND THE EXTENT TO WHICH IT WILL PROCEED.

ENTHALPY AND Hess's LAaw

ENTHALPY (H) IS A MEASURE OF THE TOTAL HEAT CONTENT OF A SYSTEM. THE CHANGE IN ENTHALPY (AH) FOR A REACTION
REPRESENTS THE HEAT ABSORBED OR RELEASED AT CONSTANT PRESSURE. A NEGATIVE AH INDICATES AN EXOTHERMIC REACTION
(HEAT IS RELEASED), WHILE A POSITIVE AH INDICATES AN ENDOTHERMIC REACTION (HEAT IS ABSORBED).

Hess’'s LAW STATES THAT THE TOTAL ENTHALPY CHANGE FOR A REACTION IS INDEPENDENT OF THE PATHWAY TAKEN; IT IS THE
SUM OF THE ENTHALPY CHANGES FOR EACH STEP IN THE REACTION MECHANISM. THIS ALLOWS FOR THE CALCULATION OF AH FOR
REACTIONS THAT ARE DIFFICULT TO MEASURE DIRECTLY.

AH°RxN = ¥ AH°F (ProbucTs) - ¥ AHF (REACTANTS)

EnTROPY AND GIBBS FREE ENERGY

ENTROPY (S) IS A MEASURE OF THE DISORDER OR RANDOMNESS OF A SYSTEM. AN INCREASE IN ENTROPY (AS > O) GENERALLY
FAVORS SPONTANEITY. GIBBS FREE ENERGY <G> COMBINES ENTHALPY AND ENTROPY TO DETERMINE THE SPONTANEITY OF A
PROCESS AT CONSTANT TEMPERATURE AND PRESSURE.

THe GiBBS FREE ENERGY EQUATION IS:
AG=AH-TAS

WHERE AG IS THE CHANGE IN GIBBS FREE ENERGY, AH IS THE CHANGE IN ENTHALPY, T IS THE ABSOLUTE TEMPERATURE, AND AS
IS THE CHANGE IN ENTROPY.



SPONTANEITY OF REACTIONS

A REACTION IS SPONTANEOUS IF AG IS NEGATIVE. IF AG IS POSITIVE, THE REACTION IS NON-SPONTANEOUS (THE REVERSE
REACTION IS SPONTANEOUS). IFAG IS ZERO, THE SYSTEM IS AT EQUILIBRIUM.

e AG < 0: SPONTANEOUS REACTION
e AG > 0: NON-SPONTANEOUS REACTION

o AG = 0: EQUILIBRIUM

THE SPONTANEITY OF A REACTION IS INFLUENCED BY BOTH ENTHALPY AND ENTROPY CHANGES, AS WELL AS TEMPERATURE.

Acips, BASES, AND SOLUTIONS

THE BEHAVIOR OF ACIDS, BASES, AND SOLUTIONS IS GOVERNED BY SPECIFIC QUANTITATIVE RELATIONSHIPS, MAKING THEM
ESSENTIAL TOPICS FOR ANY CHEMISTRY FORMULA CHEAT SHEET.

PH AND POH CALCULATIONS

PH IS A MEASURE OF THE ACIDITY OR ALKALINITY OF A SOLUTION, DEFINED AS THE NEGATIVE LOGARITHM (BASE 10) OF THE
HYDROGEN ION CONCENTRATION ([H*]). POH IS SIMILARLY DEFINED FOR HYDROXIDE IoNS ([OH™]).

PH = -Log[HY]
POH = -Log[OH™]

IN AQUEOUS soLUTIONS AT 25°C, PH + POH = 14.

AcID-BASE TITRATION

TITRATION IS A QUANTITATIVE CHEMICAL ANALYSIS USED TO DETERMINE THE CONCENTRATION OF A SUBSTANCE (THE
ANALYTE) BY REACTING IT WITH A SOLUTION OF KNOWN CONCENTRATION (THE TITRANT). For ACID-BASE TITRATIONS, THE
EQUIVALENCE POINT IS REACHED WHEN THE MOLES OF ACID HAVE COMPLETELY REACTED WITH THE MOLES OF BASE.

AT THE EQUIVALENCE POINT OF A STRONG ACID-STRONG BASE TITRATION: M,V =M,V

\WHERE M IS MOLARITY AND V IS VOLUME.

BUFFER SOLUTIONS

BUFFER SOLUTIONS RESIST CHANGES IN PH WHEN SMALL AMOUNTS OF ACID OR BASE ARE ADDED. THEY TYPICALLY CONSIST OF
A WEAK ACID AND ITS CONJUGATE BASE, OR A WEAK BASE AND ITS CONJUGATE ACID. THE HENDERSON-HASSELBALCH EQUATION
IS USED TO CALCULATE THE PH OF BUFFER SOLUTIONS.

HenpersoN-HAssELBALCH EQUATION (FOR WEAK ACID BUFFER): PH = PKA + LoG([conjuGATE BASE]/[WEAK ACID])

SorusiLITY ProbucT (Ksp)

THE SOLUBILITY PRODUCT CONSTANT (KSP) IS AN EQUILIBRIUM CONSTANT THAT MEASURES THE SOLUBILITY OF SPARINGLY
SOLUBLE IONIC COMPOUNDS. |T IS DEFINED AS THE PRODUCT OF THE ION CONCENTRATIONS RAISED TO THEIR STOICHIOMETRIC
POWERS IN A SATURATED SOLUTION.



FOR A GENERAL IONIC COMPOUND MPF] B{THAT DISSOCIATES IN WATER: MP] B(s) f] AB+(AQ) +8XA—(AQ)
Ksp = [Me+]RI[XAa=1l

A SMALLER KSP VALUE INDICATES LOWER SOLUBILITY.

ORGANIC CHEMISTRY FUNDAMENTALS

ORGANIC CHEMISTRY, THE STUDY OF CARBON-CONTAINING COMPOUNDS, INVOLVES A UNIQUE SET OF NOMENCLATURE AND
REACTION MECHANISMS. THIS SECTION OF THE CHEMISTRY FORMULA CHEAT SHEET PROVIDES A FOUNDATION FOR THIS VAST
FIELD.

NoMENCLATURE oF ORGANIC COMPOUNDS

SYSTEMATIC NAMING OF ORGANIC COMPOUNDS FOLLOWS RULES ESTABLISHED BY THE INTERNATIONAL UNION OF PURE AND
AppLIED CHEMISTRY (IUPAC). THIS INVOLVES IDENTIFYING THE PARENT CHAIN, FUNCTIONAL GROUPS, AND SUBSTITUENTS.

EXAMPLE: FOR A SIMPLE ALKANE LIkE CH3CH,CH,, THE PARENT CHAIN HAS THREE CARBONS, SO IT'S PROPANE. FOR A
SUBSTITUTED ALKANE Like CHaCH(CH,;)CH,CH,, THE LONGEST CHAIN IS FOUR CARBONS (BUTANE), WITH A METHYL GROUP ON
THE SECOND CARBON, MAKING IT 2-METHYLBUTANE.

FuncTiOoNAL GROUPS

FUNCTIONAL GROUPS ARE SPECIFIC GROUPS OF ATOMS WITHIN MOLECULES THAT ARE RESPONSIBLE FOR THE CHARACTERISTIC
CHEMICAL REACTIONS OF THOSE MOLECULES. FAMILIARITY WITH COMMON FUNCTIONAL GROUPS IS KEY TO UNDERSTANDING
ORGANIC CHEMISTRY.

¢ ALcoHoLs (-OH)

¢ ALpeHypes (-CHO)

¢ KeTones (>C=0)

¢ CareoxyLic Acips (-COOH)
o Amines (-NH,)

e ETHers (-O-)

e EsTers (-COO-)

ReACTION MecHANISMS (SN1, SN2, E1, E2)

THESE ARE FUNDAMENTAL REACTION TYPES IN ORGANIC CHEMISTRY, PARTICULARLY FOR REACTIONS INVOLVING ALKYL HALIDES.
(UNDERSTANDING THEIR MECHANISMS HELPS PREDICT PRODUCTS AND REACTION CONDITIONS.

e SN2 (SUBSTITUTION NUCLEOPHILIC BIMOLECULAE)I A ONE-STEP REACTION WHERE THE NUCLEOPHILE ATTACKS THE
CARBON ATOM SIMULTANEOUSLY AS THE LEAVING GROUP DEPARTS. |T IS FAVORED BY STRONG NUCLEOPHILES, POLAR
APROTIC SOLVENTS, AND PRIMARY ALKYL HALIDES.

e SN (SuesTITUTION NUCLEOPHILIC UNIMOLECULAR): A TWO-STEP REACTION INVOLVING THE FORMATION OF A
CARBOCATION INTERMEDIATE. |T IS FAVORED BY WEAK NUCLEOPHILES, POLAR PROTIC SOLVENTS, AND TERTIARY ALKYL



HALIDES.

e E2 (ELIMINATION BIMOLECULAR): A ONE-STEP REACTION WHERE A BASE REMOVES A PROTON AND THE LEAVING GROUP
DEPARTS SIMULTANEOUSLY, FORMING A DOUBLE BOND. |T IS FAVORED BY STRONG BASES, AND IS COMPETITIVE WITH
SN2 REACTIONS.

e E1 (ELIMNATION UNIMOLECULAR): A TWO-STEP REACTION THAT FOLLOWS THE SN MECHANISM, INVOLVING THE
FORMATION OF A CARBOCATION INTERMEDIATE WHICH THEN LOSES A PROTON TO FORM AN ALKENE. |T IS FAVORED BY
WEAK BASES AND IS COMPETITIVE WITH SN REACTIONS.

ConcrusioN: MASTERING CHEMISTRY WITH YOUR FOrRMULA CHEAT SHEET

THIS COMPREHENSIVE CHEMISTRY FORMULA CHEAT SHEET HAS PROVIDED A THOROUGH OVERVIEW OF THE ESSENTIAL FORMULAS
AND CONCEPTS THAT UNDERPIN THE STUDY OF CHEMISTRY. FROM THE FUNDAMENTAL REPRESENTATIONS OF CHEMICAL
SUBSTANCES AND REACTIONS TO THE QUANTITATIVE ASPECTS OF STOICHIOMETRY, KINETICS, THERMODYNAMICS, AND
SOLUTIONS, THIS GUIDE HAS AIMED TO CONSOLIDATE CRITICAL INFORMATION. BY UNDERSTANDING AND REGULARLY REFERENCING
THESE FORMULAS, YOU CAN BUILD A STRONG FOUNDATION FOR TACKLING COMPLEX CHEMICAL PROBLEMS AND ENHANCING YOUR
OVERALL COMPREHENSION. EMBRACE THIS CHEMISTRY FORMULA CHEAT SHEET AS A VALUABLE TOOL IN YOUR ACADEMIC
JOURNEY, EMPOWERING YOU TO APPROACH CHEMISTRY WITH GREATER CONFIDENCE AND CLARITY. CONSISTENT PRACTICE AND
APPLICATION OF THESE PRINCIPLES WILL UNDOUBTEDLY LEAD TO GREATER SUCCESS AND A DEEPER APPRECIATION FOR THE
MOLECULAR \WORLD AROUND US.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE MOST ESSENTIAL CHEMICAL FORMULAS TYPICALLY FOUND ON A
CHEMISTRY FORMULA CHEAT SHEET?

A GOOD CHEAT SHEET WILL INCLUDE FUNDAMENTAL FORMULAS FOR MOLAR MASS, MOLE CALCULATIONS (MOLES = MASS/MOLAR
MASS), PERCENTAGE COMPOSITION, EMPIRICAL AND MOLECULAR FORMULAS, MOLARITY (MOLARITY = MOLES OF SOLUTE/LITERS
OF SOLUTION), SOLUTION DILUTIONS (MTV 1 = M2V 2), AND COMMON REACTION STOICHIOMETRY CALCULATIONS.

How CAN A CHEMISTRY FORMULA CHEAT SHEET BE USED EFFECTIVELY FOR STUDYING?

USE IT AS A REFERENCE DURING PRACTICE PROBLEMS, BUT DON'T RELY ON IT SOLELY. TRY TO DERIVE THE FORMULAS YOURSELF
FIRST, THEN CHECK YOUR CHEAT SHEET. IT'S ALSO GREAT FOR QUICK REVIEW BEFORE QUIZZES OR EXAMS TO ENSURE YOU
HAVEN'T FORGOTTEN KEY RELATIONSHIPS.

\WHAT ARE SOME ADVANCED CHEMISTRY CONCEPTS THAT MIGHT REQUIRE FORMULAS
NOT ALWAYS ON BASIC CHEAT SHEETS?

FOR MORE ADVANCED TOPICS LIKE THERMODYNAMICS, CHEMICAL KINETICS, OR EQUILIBRIUM, YOU'D NEED FORMULAS RELATED TO
ENTHALPY CHANGE (AH), eNTRoPY cHANGE (AS), Giges Free ENerGY (AG = AH - TAS), RATE LAWS (RATE =
k[A]*M[B]"N), AND EQUILIBRIUM CONSTANTS (Kc, Kp).

\X/HERE CAN | FIND RELIABLE AND COMPREHENSIVE CHEMISTRY FORMULA CHEAT SHEETS
ONLINE?

REPUTABLE SOURCES INCLUDE EDUCATIONAL WEBSITES LIKE KHAN ACADEMY, UNIVERSITY CHEMISTRY DEPARTMENT PAGES, AND
ESTABLISHED CHEMISTRY TUTORING SERVICES. MANY TEXTBOOKS ALSO PROVIDE COMPREHENSIVE FORMULA APPENDICES THAT



CAN SERVE AS EXCELLENT CHEAT SHEETS.

ARE THERE ANY COMMON MISTAKES STUDENTS MAKE WHEN USING FORMULA CHEAT
SHEETS?

YES, STUDENTS SOMETIMES USE THE WRONG FORMULA FOR A GIVEN PROBLEM, MISAPPLY UNITS, OR RELY TOO HEAVILY ON THE
SHEET WITHOUT UNDERSTANDING THE UNDERLYING PRINCIPLES. IT'S CRUCIAL TO PRACTICE PROBLEMS WITHOUT THE SHEET AND
UNDERSTAND THE DERIVATION AND APPLICATION OF EACH FORMULA.

ADDITIONAL RESOURCES

HERE ARE @ BOOK TITLES RELATED TO A “CHEMISTRY FORMULA CHEAT SHEET,” ALONG WITH SHORT DESCRIPTIONS:

1. THE OrGANIC CHEMISTRY FORMULA SURVIVAL GUIDE

THIS BOOK SERVES AS AN INDISPENSABLE QUICK-REFERENCE FOR STUDENTS TACKLING ORGANIC CHEMISTRY. |T COMPILES
ESSENTIAL REACTION MECHANISMS, FUNCTIONAL GROUP PROPERTIES, AND NAMING CONVENTIONS IN A CLEAR, ORGANIZED FORMAT.
EXPECT CONCISE SUMMARIES OF KEY CONCEPTS, MAKING IT THE PERFECT COMPANION FOR STUDYING AND EXAM PREPARATION,
ENSURING YOU WON'T GET LOST IN COMPLEX PATHWAYS.

2. INorRGANIC CHEMISTRY: ESSENTIAL EQUATIONS AND CONCEPTS

DESIGNED FOR RAPID RECALL, THIS GUIDE FOCUSES ON THE CORE EQUATIONS AND PRINCIPLES GOVERNING INORGANIC CHEMISTRY.
IT COVERS TOPICS LIKE STOICHIOMETRY, THERMOCHEMISTRY, EQUILIBRIUM, AND ELECTROCHEMISTRY IN AN EASILY DIGESTIBLE
MANNER. THE BOOK PRIORITIZES CLARITY AND ACCESSIBILITY, PRESENTING FORMULAS AND THEIR APPLICATIONS WITHOUT
OVERWHELMING DETAIL.

3. PHYsicAL CHEMISTRY: A FORMULAIC APPROACH

THIS RESOURCE STREAMLINES THE OFTEN-INTIMIDATING WORLD OF PHYSICAL CHEMISTRY BY HIGHLIGHTING ITS FUNDAMENTAL
FORMULAS AND THEIR DERIVATIONS. |T BREAKS DOWN COMPLEX CONCEPTS IN THERMODYNAMICS, KINETICS, AND QUANTUM
MECHANICS INTO MANAGEABLE FORMULAS AND PROBLEM-SOLVING STRATEGIES. IT'S AN IDEAL TOOL FOR STUDENTS SEEKING TO
BUILD A STRONG FOUNDATIONAL UNDERSTANDING.

4. AP CHEMISTRY QuICk STUDY FORMULAS

T AILORED SPECIFICALLY FOR THE ADVANCED PLACEMENT CHEMISTRY CURRICULUM, THIS BOOK IS A COMPACT COLLECTION OF
ALL THE VITAL FORMULAS AND CONSTANTS YOU'LL NEED. |T COVERS GENERAL CHEMISTRY TOPICS WITH A FOCUS ON EXAM-
RELEVANT MATERIAL, PROVIDING CLEAR EXAMPLES OF HOW TO APPLY EACH FORMULA. THIS IS A MUST-HAVE FOR ANY AP
CHEMISTRY STUDENT AIMING FOR A HIGH SCORE.

5. THe Periobic TABLE: FORMULA PATTERNS AND PREDICTIONS

THIS UNIQUE BOOK EXPLORES THE RELATIONSHIPS BETWEEN ELEMENTS ON THE PERIODIC TABLE AND HOW THESE RELATIONSHIPS
DICTATE CHEMICAL FORMULAS AND REACTIVITY. |T DELVES INTO PREDICTING EMPIRICAL AND MOLECULAR FORMULAS BASED ON
PERIODIC TRENDS AND COMMON BONDING PATTERNS. READERS WILL GAIN A DEEPER INSIGHT INTO THE UNDERLYING LOGIC OF
CHEMICAL COMPOSITION.

6. GENERAL CHEMISTRY FORMULAS: THE MASTER REFERENCE

THIS COMPREHENSIVE VOLUME ACTS AS A UNIVERSAL CHEAT SHEET FOR ALL THINGS GENERAL CHEMISTRY. |T SYSTEMATICALLY
ORGANIZES ESSENTIAL FORMULAS FROM ATOMIC STRUCTURE TO SOLUTIONS AND GASES, OFFERING CLEAR DEFINITIONS AND
PRACTICAL APPLICATIONS. |T'S PERFECT FOR STUDENTS OF ALL LEVELS, FROM HIGH SCHOOL TO INTRODUCTORY COLLEGE
COURSES, WHO NEED A RELIABLE FORMULA REPOSITORY.

7. BloCcHEMISTRY: KEY MOLECULAR FORMULAS AND REACTIONS

FOR THOSE STUDYING THE CHEMISTRY OF LIFE, THIS BOOK PROVIDES A FOCUSED COLLECTION OF ESSENTIAL BIOCHEMICAL
FORMULAS AND REACTION PATHWAYS. |T COVERS TOPICS LIKE CARBOHYDRATE, LIPID, AND PROTEIN STRUCTURES, AS WELL AS
KEY METABOLIC PROCESSES. T HE GUIDE EMPHASIZES CLARITY IN PRESENTING COMPLEX MOLECULAR TRANSFORMATIONS AND THEIR
UNDERLYING FORMULAS.

8. ANALYTICAL CHEMISTRY: QUANTITATIVE FORMULA TooLKIT
THIS BOOK IS DESIGNED TO SUPPORT STUDENTS IN ANALYTICAL CHEMISTRY BY PROVIDING ALL THE NECESSARY QUANTITATIVE



FORMULAS FOR CALCULATIONS. |T COVERS TITRATIONS, SPECTROPHOTOMETRY, CHROMATOGRAPHY , AND STATISTICAL
ANALYSIS WITH A FOCUS ON PRACTICAL APPLICATION. THE RESOURCE AIMS TO DEMYSTIFY THE QUANTITATIVE ASPECTS OF
CHEMICAL ANALYSIS.

9. Acips, Bases, anp PH: A ForMuLAIC GUIDE

THIS SPECIALIZED BOOK HONES IN ON THE CRITICAL CONCEPTS OF ACIDS, BASES, AND PH, OFFERING A STRAIGHTFORW ARD
COLLECTION OF RELEVANT FORMULAS. |T EXPLAINS CONCEPTS LIKE ACID-BASE STRENGTH, BUFFER SOLUTIONS, AND TITRATION
CURVES THROUGH EASY-TO-UNDERSTAND EQUATIONS. |T'S AN EXCELLENT RESOURCE FOR STUDENTS WHO NEED TO MASTER
THESE FUNDAMENTAL CHEMICAL PRINCIPLES.
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