2019 FRQ AP CHEM

Esook DescripTION: 2019 FRQ AP CHeMISTRY

THIS EBOOK PROVIDES A COMPREHENSIVE GUIDE TO THE 2019 AP CHEMISTRY Free Response QuUEsTIons (FRQs). IT's AN
INVALUABLE RESOURCE FOR STUDENTS PREPARING FOR THE AP CHEMISTRY EXAM, OFFERING DETAILED EXPLANATIONS, PROBLEM-
SOLVING STRATEGIES, AND INSIGHTFUL ANALYSIS OF EACH QUESTION. UNDERSTANDING THE FRQS IS CRUCIAL FOR ACHIEVING A
HIGH SCORE ON THE EXAM, AS THEY ASSESS A STUDENT'S ABILITY TO APPLY THEIR KNOWLEDGE AND CRITICAL THINKING SKILLS
TO COMPLEX CHEMICAL PROBLEMS. THIS EBOOK GOES BEYOND SIMPLY PROVIDING ANSWERS; IT DELVES INTO THE UNDERLYING
CONCEPTS, HIGHLIGHTING COMMON PITFALLS AND PROVIDING EFFECTIVE APPROACHES TO TACKLE SIMILAR QUESTIONS IN FUTURE
EXAMS. W/HETHER YOU'RE AIMING FOR A 5 OR LOOKING TO SOLIDIFY YOUR UNDERSTANDING, THIS RESOURCE OFFERS THE
SUPPORT YOU NEED TO MASTER THE 2019 FRQS AND BUILD A STRONG FOUNDATION IN AP CHEMISTRY.

Esook NAME: CONQUERING THE 2019 AP CHemMISTRY FRQs: A
CoMPREHENSIVE GUIDE

Esook OUTLINE:

INTRODUCTION: OVERVIEW OF THE AP CHEMISTRY EXAM, FRQQ STRUCTURE, AND SCORING. IMPORTANCE OF PRACTICING FRQs.
TIPS FOR APPROACHING FRQQS EFFECTIVELY.

CHAPTER 1: FRQ 1 - DescrIPTIVE CHEMISTRY AND EQUILIBRIUM: DETAILED EXPLANATION AND SOLUTIONS FOR ALL PARTS OF
THE QUESTION, FOCUSING ON CONCEPTS LIKE INTERMOLECULAR FORCES, EQUILIBRIUM SHIFTS, AND SOLUBILITY.

CHAPTER 2: FRQ 2 - KINETICS AND THERMODYNAMICS: IN-DEPTH ANALYSIS OF REACTION RATES, ACTIVATION ENERGY, GIBBS
FREE ENERGY, AND SPONTANEITY. PROBLEM-SOLVING STRATEGIES FOR KINETICS CALCULATIONS AND THERMODYNAMIC
INTERPRETATIONS ARE PROVIDED.

CHAPTER 3: FRQ 3 - Acip-BAase EQUILIBRIA AND TITRATIONS: COMPREHENSIVE COVERAGE OF ACID-BASE CHEMISTRY,
INCLUDING CALCULATIONS INVOLVING PH, PKA, BUFFERS, AND TITRATION CURVES.

CHAPTER 4: FRQ 4 - ELECTROCHEMISTRY: SOLUTIONS AND EXPLANATIONS FOR ALL PARTS OF THE ELECTROCHEMISTRY FRQ),
ENCOMPASSING TOPICS LIKE REDOX REACTIONS, CELL POTENTIALS, AND NERNST EQUATION APPLICATIONS.

CHAPTER 5: FRQ 5 - OrRGANIC CHEMISTRY: DETAILED DISCUSSION OF ORGANIC CHEMISTRY CONCEPTS TESTED IN THE FRQ),
INCLUDING NAMING ORGANIC COMPOUNDS, FUNCTIONAL GROUPS, REACTIONS, AND ISOMERS.

CHAPTER 6: FRQ 6 — ExPERIMENTAL DESIGN: ANALYSIS OF THE EXPERIMENTAL DESIGN QUESTION, FOCUSING ON STRATEGIES
FOR DESIGNING EFFECTIVE EXPERIMENTS, IDENTIFYING VARIABLES, AND INTERPRETING RESULTS.

CHAPTER 7: GENERAL STRATEGIES AND TIPS: REVIEW OF COMMON MISTAKES, EFFECTIVE PROBLEM-SOLVING TECHNIQUES, AND
TIME MANAGEMENT STRATEGIES FOR THE EXAM.

CONCLUSION: RECAP OF KEY CONCEPTS AND FINAL ADVICE FOR EXAM PREPARATION.

ARTICLE: CONQUERING THE 2019 AP CHemMisTRY FRQs: A COMPREHENSIVE
GUIDE

INTRODUCTION: MASTERING THE AP CHEMISTRY FREE RESPONSE QUESTIONS

THE AP CHEMISTRY EXAM IS A CHALLENGING TEST THAT REQUIRES A THOROUGH UNDERSTANDING OF A WIDE RANGE OF
CHEMICAL CONCEPTS AND PRINCIPLES. W/HILE THE MULTIPLE-CHOICE SECTION TESTS YOUR KNOWLEDGE OF FACTS AND
DEFINITIONS, THE FREE-RESPONSE QUESTIONS (FRQS) ASSESS YOUR ABILITY TO APPLY THIS KNOWLEDGE TO SOLVE COMPLEX
PROBLEMS, DESIGN EXPERIMENTS, AND INTERPRET DATA. THE 2019 FRQS, IN PARTICULAR, PRESENTED A DIVERSE SET OF
CHALLENGES THAT DEMANDED A STRONG FOUNDATION IN VARIOUS CHEMICAL TOPICS. THIS COMPREHENSIVE GUIDE WILL BREAK
DOWN EACH OF THE 2019 FRQS, PROVIDING DETAILED EXPLANATIONS AND STRATEGIES TO HELP YOU MASTER THIS CRUCIAL
SECTION OF THE EXAM. SUCCESSFULLY TACKLING FRQS SIGNIFICANTLY BOOSTS YOUR CHANCES OF ACHIEVING A HIGH SCORE.



CHAPTER 1: FRQ 1 - DescripTIVE CHEMISTRY AND EQUILIBRIUM (SEO: AP CHEMISTRY FRQ 1, DescrIPTIVE CHEMISTRY,
EQUILIBRIUM)

THIS FRQ TYPICALLY TESTS YOUR UNDERSTANDING OF INTERMOLECULAR FORCES, EQUILIBRIUM PRINCIPLES (LE CHATELIER'S
PRINCIPLE), AND SOLUBILITY. |T MIGHT INVOLVE COMPARING THE PROPERTIES OF DIFFERENT SUBSTANCES BASED ON THEIR
MOLECULAR STRUCTURES AND INTERMOLECULAR FORCES, PREDICTING THE DIRECTION OF EQUILIBRIUM SHIFTS IN RESPONSE TO
CHANGES IN CONDITIONS (TEMPERATURE, PRESSURE, CONCENTRATION), AND EXPLAINING SOLUBILITY TRENDS USING CONCEPTS
LIKE ENTHALPY AND ENTROPY CHANGES. MASTERING THIS SECTION REQUIRES A DEEP UNDERSTANDING OF THESE FUNDAMENTAL
CONCEPTS AND THE ABILITY TO CONNECT MACROSCOPIC OBSERVATIONS TO MICROSCOPIC EXPLANATIONS. PRACTICE PROBLEMS
FOCUSING ON THESE INDIVIDUAL CONCEPTS, AND THEN PRACTICE INTEGRATING THEM IN A SINGLE QUESTION, IS KEY.

CHAPTER 2: FRQ 2 - KINETICS AND THERMODYNAMICS (SEO: AP CHEMISTRY FRQ 2, KINETICS, THERMODYNAMICS)

THIS SECTION OFTEN EXPLORES THE RELATIONSHIP BETWEEN REACTION RATES, ACTIVATION ENERGY, AND EQUILIBRIUM
CONSTANTS. YOU MAY BE ASKED TO INTERPRET GRAPHS SHOWING REACTION PROGRESS, CALCULATE RATE CONSTANTS,
DETERMINE REACTION ORDERS, AND PREDICT THE SPONTANEITY OF A REACTION USING GIBBS FREE ENERGY (AG). FURTHERMORE,
UNDERSTANDING THE CONNECTION BETWEEN KINETICS (HOW FAST A REACTION OCCURS) AND THERMODYNAMICS (WHETHER A
REACTION IS SPONTANEOUS) IS CRUCIAL. PRACTICE INTERPRETING KINETIC AND THERMODYNAMIC DATA, AND FOCUS ON THE
RELATIONSHIPS BETWEEN THE DIFFERENT THERMODYNAMIC VARIABLES (AH, AS, AG).

CHAPTER 3: FRQ 3 - Acip-Base EQuiLigriA AND TITRATIONS (SEO: AP CHemisTRY FRQ 3, Acip-BAse EQUILIBRIA,
TITRATIONS)

THIS IS A CORNERSTONE OF AP CHEMISTRY. THIS FRQ USUALLY INVOLVES CALCULATIONS OF PH, PKA, AND PKB, AS WELL AS
THE UNDERSTANDING OF BUFFER SOLUTIONS AND TITRATION CURVES. YOU MIGHT BE ASKED TO CALCULATE THE PH OF A WEAK
ACID OR BASE SOLUTION, DETERMINE THE PH AT DIFFERENT POINTS DURING A TITRATION, OR EXPLAIN THE BUFFERING CAPACITY
OF A SOLUTION. THOROUGH UNDERSTANDING OF EQUILIBRIUM EXPRESSIONS (KA, KB), THE HENDERSON-HASSELBALCH
EQUATION, AND THE CHARACTERISTICS OF STRONG AND WEAK ACIDS AND BASES IS VITAL. PRACTICE DRAWING AND
INTERPRETING TITRATION CURVES IS INCREDIBLY BENEFICIAL.

CHAPTER 4: FRQ 4 - ELecTROCHEMISTRY (SEO: AP CHEMISTRY FRQ 4, ELECTROCHEMISTRY, REDOX REACTIONS)

ELECTROCHEMISTRY QUESTIONS FREQUENTLY INVOLVE REDOX REACTIONS, CELL POTENTIALS, AND THE NERNST EQUATION. You
MAY BE ASKED TO BALANCE REDOX REACTIONS, CALCULATE CELL POTENTIALS UNDER STANDARD AND NON-STANDARD
CONDITIONS, AND PREDICT THE SPONTANEITY OF ELECTROCHEMICAL REACTIONS. (UNDERSTANDING THE CONCEPT OF OXIDATION
STATES, ELECTRON TRANSFER, AND THE RELATIONSHIP BETWEEN CELL POTENTIAL AND GIBBS FREE ENERGY ARE CRUCIAL.
PRACTICE BALANCING REDOX REACTIONS IN ACIDIC AND BASIC SOLUTIONS AND UTILIZING THE NERNST EQUATION TO CALCULATE
CELL POTENTIALS.

CHAPTER 5: FRQ 5 — OrGANIC CHEMISTRY (SEO: AP CHemiSTRY FRQ 5, OrGANIC CHEMISTRY, FUNCTIONAL GROUPS)

THIS FRQ TESTS YOUR KNOWLEDGE OF ORGANIC CHEMISTRY, INCLUDING NAMING ORGANIC COMPOUNDS, IDENTIFYING
FUNCTIONAL GROUPS, AND UNDERSTANDING BASIC REACTION MECHANISMS. YOU MAY BE ASKED TO DRAW STRUCTURES OF
ORGANIC MOLECULES, PREDICT THE PRODUCTS OF REACTIONS INVOLVING FUNCTIONAL GROUPS (ALCOHOLS/ ALDEHYDES,
KETONES, CARBOXYLIC ACIDS), AND UNDERSTAND ISOMERISM. A FIRM GRASP oF [UPAC NOMENCLATURE, FUNCTIONAL GROUP
PROPERTIES, AND BASIC REACTION TYPES IS ESSENTIAL FOR SUCCESS.

CHAPTER 6: FRQ 6 — ExpPeriMENTAL DesiaN (SEO: AP CHeMISTRY FRQ 6, EXPERIMENTAL DESIGN, SCIENTIFIC METHOD)

THIS FRQ ASSESSES YOUR ABILITY TO DESIGN AND INTERPRET EXPERIMENTS. Y OU NEED TO BE ABLE TO IDENTIFY INDEPENDENT
AND DEPENDENT VARIABLES, CONTROL VARIABLES, AND EXPERIMENTAL PROCEDURES. [T OFTEN INVOLVES PLANNING AN
EXPERIMENT TO TEST A SPECIFIC HYPOTHESIS OR TO DETERMINE A PARTICULAR PROPERTY OF A SUBSTANCE. THIS SECTION
REQUIRES A STRONG UNDERSTANDING OF THE SCIENTIFIC METHOD AND THE ABILITY TO DESIGN EXPERIMENTS THAT ARE VALID AND
RELIABLE. PRACTICE PLANNING EXPERIMENTS, CLEARLY IDENTIFYING VARIABLES, AND EXPLAINING THE RATIONALE FOR EACH STEP
OF THE PROCEDURE.

CHAPTER 7: GENERAL STRATEGIES AND TIPS FOR Success (SEO: AP CHEMISTRY ExaM Tips, FRQ STRATEGIES)



THIS SECTION OFFERS GENERAL STRATEGIES FOR TACKLING FRQS/ INCLUDING TIME MANAGEMENT TECHNIQUES, EFFECTIVE
PROBLEM-SOLVING APPROACHES, AND COMMON PITFALLS TO AVOID. THE FOCUS HERE IS ON BUILDING A HOLISTIC STRATEGY FOR
SUCCESS. THIS INCLUDES REVIEWING COMMON ERRORS STUDENTS MAKE ON THE FRQS AND SUGGESTING METHODS TO OVERCOME
THOSE ERRORS.

CONCLUSION: PREPARING FOR FUTURE SUCCESS IN AP CHEMISTRY
BY CAREFULLY STUDYING AND UNDERSTANDING THE SOLUTIONS AND APPROACHES PRESENTED IN THIS GUIDE, YOU W/ILL

SIGNIFICANTLY IMPROVE YOUR ABILITY TO TACKLE FUTURE AP CHEMISTRY FRQS REMEMBER THAT CONSISTENT PRACTICE AND
A THOROUGH UNDERSTANDING OF THE UNDERLYING CONCEPTS ARE KEY TO SUCCESS ON THE AP CHEMISTRY EXAM.

FAQs:
1. WHAT IS THE BEST WAY TO PREPARE FOR THE AP CHEMISTRY FRQS? CONSISTENT PRACTICE WITH PAST FRQS AND A

STRONG GRASP OF FUNDAMENTAL CONCEPTS ARE ESSENTIAL.

2. How MUcH WEIGHT Do FRQS cARRY ON THE AP CHEMISTRY EXAM? THE FRQS CONSTITUTE A SIGNIFICANT PORTION
OF THE TOTAL SCORE.

3. WHAT ARE THE COMMON MISTAKES STUDENTS MAKE ON THE FR'QSp COMMON MISTAKES INCLUDE NEGLECTING UNITS,
INCORRECT SIGNIFICANT FIGURES, AND FAILING TO SHOW WORK.

4. How CAN | IMPROVE MY TIME MANAGEMENT DURING THE FRQ SECTION? PRACTICE UNDER TIMED CONDITIONS AND
PRIORITIZE QUESTIONS BASED ON DIFFICULTY.

5. ARE THERE ANY SPECIFIC RESOURCES AVAILABLE BEYOND THIS EBOOK? THE COLLEGE BOARD WEBSITE, TEXTBOOKS, AND
ONLINE RESOURCES OFFER ADDITIONAL PRACTICE MATERIALS.

6. WHAT ARE THE SCORING GUIDELINES FOR THE FRQs? THE COLLEGE BOARD PROVIDES DETAILED SCORING RUBRICS FOR
EACH FRQ.

7. CAN | USE A CALCULATOR ON THE FRQ secTion? CALCULATORS ARE USUALLY PERMITTED ON THE AP CHEMISTRY
EXAM.

8. W/HAT IF | DON'T UNDERSTAND A SPECIFIC CONCEPT IN AN FRQ;’ REVIEW YOUR NOTES AND TEXTBOOK, SEEK HELP FROM
TEACHERS OR TUTORS.

Q. How CAN | IMPROVE MY ABILITY TO INTERPRET DATA PRESENTED IN FRQSP PRACTICE ANALYZING GRAPHS, TABLES, AND
EXPERIMENTAL DATA.

RELATED ARTICLES:
1. MASTERING EQUILIBRIUM CALCULATIONS IN AP CHEMISTRY: THIS ARTICLE FOCUSES SPECIFICALLY ON EQUILIBRIUM
CALCULATIONS, A KEY ASPECT OF SEVERAL FRQs.

2. A Deep Dive INTo AciD-BASe CHEMISTRY: A COMPREHENSIVE GUIDE TO ALL ASPECTS OF ACID-BASE CHEMISTRY,
ESSENTIAL FOR TACKLING THE RELATED FRQs.

3. CONQUERING REDOX REACTIONS IN AP CHEMISTRY: THIS ARTICLE FOCUSES ON REDOX REACTIONS AND THEIR
APPLICATIONS IN ELECTROCHEMISTRY.

4. OrGANIC CHEMISTRY FOR AP CHEMISTRY SUCCESS: COVERS THE ESSENTIALS OF ORGANIC CHEMISTRY, INCLUDING
NOMENCLATURE AND REACTIONS.



5. STRATEGIES FOR EFFECTIVE EXPERIMENTAL DESIGN: PROVIDES TIPS AND EXAMPLES FOR DESIGNING EFFECTIVE SCIENTIFIC
EXPERIMENTS.

6. UNDERSTANDING KINETICS AND REACTION MECHANISMS: THIS ARTICLE WILL BREAK DOWN THE CONCEPTS OF KINETICS
AND MECHANISMS IN A CLEAR MANNER.

7. THERMODYNAMICS AND SPONTANEITY: A COMPREHENSIVE GUIDE: EXPLORES THE PRINCIPLES OF THERMODYNAMICS,
COVERING ENTHALPY , ENTROPY, AND GIBBS FREE ENERGY.

8. AP CHemMisTrY: A CoMPLETE ReVIEW GUIDE: A COMPREHENSIVE RESOURCE COVERING ALL TOPICS IN THE AP
CHEMISTRY CURRICULUM.

Q. ANALYZING DATA IN AP CHEMISTRY EXPERIMENTS: A PRACTICAL GUIDE TO INTERPRETING DATA FROM EXPERIMENTAL
RESULTS AND DRAWING CONCLUSIONS.

ADDITIONAL RESOURCES
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