WOODSIDE PRIORY SCHOOL
COURSE EVALUATION - AP CHEMISTRY

Instructor: Mr. G. Tang Email: gtang@prioryca.org

Office Hours during School Days: Please refer to the Bulletin page on Blackbaud for the most updated office hours
Required Text: Chang, Raymond. Chemistry. 10" Ed. McGraw-Hill, 2010 (ISBN-13 978-0-07-351109-2)
Supporting Websites: www.doctortang.com and www.adriandingleschemistrypages.com

Required Material: TI-83 Plus or TI-84 Plus Graphing Calculator, Separate Bind Notebook as Lab Notebook,
1Y2-inch 3-ring Binder, Dividers

AP Examination:

All students who registered in the AP Chemistry class are required to write the AP Chemistry Exam. The AP
Exam is administered each year in May. Questions for the exam are developed by the AP Chemistry Development
Committee, which includes both high school teachers and college professors. The multiple-choice questions are
field-tested in colleges, and data from these tests are used to assemble an AP Chemistry Exam with questions of
an appropriate range and balance of difficulty. The 2022 AP Chemistry Exam is in the morning of May 2",
Monday.

There are two sections in the AP Chemistry Exam:

Section I: Multiple Choice

This section is 90 minutes long and consists of 60 multiple-choice questions, either as discrete questions or
question sets, that represent the knowledge and science practices outlined in the AP Chemistry curriculum
framework, which students should understand and be able to apply. Question sets are a new type of question:
They provide a stimulus or a set of data and a series of related questions. Calculators are not allowed in this
section and it constitutes 50% of the final score. There will be no guessing penalty (new from 2011).

Section II: Free-Response

Section II contains two types of free-response questions (short and long), and each student will have a total of 90
minutes to complete all of the questions. Section II of the exam will contain questions pertaining to experimental
design, analysis of authentic lab data and observations to identify patterns or explain phenomena, creating or
analyzing atomic and molecular views to explain observations, articulating and then translating between
representations, and following a logical/analytical pathway to solve a problem. Students will be allowed to use a
scientific calculator on the entire free-response section of the exam. Additionally, students will be supplied with
a periodic table of the elements and a formula and constants chart to use on both the multiple-choice and free-
response sections of the exam.

Course Content and Tentative Timeline:
Unit 1: Basic Chemistry

Chapter 1: Chemistry: The Study of Change 1.0 week
SI and Metric Units, Scientific Notations, Dimensional Analysis, Uncertainty, Significant Figures, Temperature, Density,
Classification of Matter

Chapter 2: Atoms, Molecules, and Ions 1.5 weeks
Atomic Theories, Atomic Masses, Mass Numbers, Metals and Non-metals, Groups and Periods in the Periodic Table of
Elements, Review of Formula Writing, Nomenclatures of ionic, molecular compounds and acids

Chapters 3 & 4: Mass and Solution Stoichiometry 2.5 weeks

Mole Concepts, Atomic Weights, Predicting Products of Chemical Equations, Classifying and Balancing Equations, Net-
ionic Equations, Solubility Table, Empirical Formulas and Molecular Formulas, Percent Composition, Percent Yield,
Molarity, Solution Preparation, Dilution, Limiting Reagents, Gravimetric and Solution Stoichiometry and their Application in
Laboratory Settings
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Unit 2: Chemical Bonding and Organic Chemistry

Chapter 7 & 8: Quantum Theory, Electronic Structure of Atoms and Periodicity 2.0 weeks
Electromagnetic Radiation, Atomic Spectra, Bohr Atom, Quantum Model and Quantum Number (optional), Atomic Orbital,
Electron Configurations, Orbital Shapes and Energies, Electron Spin and the Pauli Principle, Flame Tests for Metals, Periodic
Table, Periodic Law and Trends in Atomic, Physical and Chemical Properties

Chapters 9 & 10: Chemical Bonding 3.0 weeks
Electronegativity, Bond Polarity and Dipole Moments of Molecules, Ionic Bonding and Lattice Energies, Electron
Configurations and Sizes of lons, Lewis Structure, Characters of Bonds, Covalent Model, Single, Double and Triple Covalent
Bonds, Sigma and Pi Bonds, Octet Rule and Exceptions, Resonance, VSEPR Model, Hybridization of Orbitals, Bonding and
Physical Properties

Chapter 24: Organic Chemistry 2.0 week
Nomenclatures and Structural Formulas of Alkanes, Alkenes, Alkynes, Aromatics, Cyclic Alkanes, Structural, Geometric and
Conformational Isomers, Stereoisomers, Halogens Substituents, and other Functional Groups, Various Organic Reactions
including Addition, Elimination, Substitution, Combustion, Cracking, Reforming and Esterification, Polymers

Unit 3: States of Matter

Chapter 5: Gases 2.0 weeks
Pressure, Boyle, Charles and Avogadro Gas Laws, Ideal Gas Law, van der Waal’s Equation, Avogadro’s Law, STP and
SATP, Dalton’s Law, Graham’s Law, Henry’s Law, Kinetic Molecular Theory of Gases, Effusion and Diffusion, Real Gases,
Gas Stoichiometry

Chapter 11: Intermolecular Forces and Liquids and Solids 1.5 weeks
Kinetic Molecular Theory of Liquids and Solids, Dipole-dipole Interactions, Hydrogen Bonding, London Forces, Liquid State,
Types of Solids, Metallic Bonding, Network Solids, Vapor Pressure, Change of State, Phase Diagrams (Optional), Clausius-
Clapeyron Equation

Chapter 12: Physical Properties of Solutions 2.0 weeks
Electrolytes and Non-electrolytes, Molarity, Molality (Optional), Mole Fraction, Factors of Solubility, Qualitative Analysis
of lons, Vapour Pressures of Solutions, Raoult’s Law and Deviations from Ideality, Henry’s Law, Colligative Properties,
Freezing Point Depression, Boiling Point Elevation, Osmotic Pressure and van’t Hoff Factors (Optional)

Unit 4: Thermochemistry

Chapter 6: Thermochemistry 2.0 weeks
State Functions, Enthalpy, Calories and Specific Heats, Thermochemical Equations and First Law of Thermodynamics, Heats
of Formation, Bond Energies, Potential Energy Diagrams, Heats of Reactions, Hess’s Law, Calorimetry

Chapter 18: Entropy and Free Energy 2.5 weeks
Spontaneous Process and Entropy, Entropy and the Second Law of Thermodynamics, Temperature and Spontaneity, Free
Energy, Dependence of Change in Free Energy on Enthalpy and Entropy Changes

Unit 5: Chemical Kinetics and Equilibria

Chapter 13: Chemical Kinetics 2.5 weeks
Reaction Rates, Rate Law Expressions, Rate Order of Reactions, Rate Constant, Integrated Rate Laws and Graphical
Determinations, Half-Life, Temperature and Reaction Rates, Reaction Mechanisms, Catalysts and Rate-Determining Steps,
Activation Energy Calculation, Beer-Lambert Law

Chapter 14: Chemical Equilibrium 2.0 weeks
Laws of Mass Action, Equilibrium Expressions, Equilibrium Constants (Kp and Kc) and Concentrations, Le Chatelier’s Principle,
Solving Quantitative Equilibrium Problems, Free Energy on Pressure and Equilibrium

Unit 6: Acids and Bases and Aqueous Equilibria

Chapters 15 & 16: Acids and Bases and Applications of Aqueous Equilibria 2.5 weeks
Arrhenius, Brenstead-Lowry and Lewis Definitions, Strong and Weak Acids and Bases, pH and pOH, K, and K» Expressions,
K, Degree of lonization / Dissociations, Polyprotic and Amphiprotic Acids and Bases, Writing Complete and Net-lonic
Neutralization Reactions, Titrations and pH Curves, Indicators, Equivalent Points and Endpoints, Buffer Solutions and
Capacities, pKs, Salt Hydrolysis, Common Ion Effect, Precipitation Reactions, Solubility Equilibria, Solubility Product,
Complex lons Equilibria, Coordination Complexes and their Geometries
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Unit 7: Reduction, Oxidation and Electrochemistry

Chapter 19: Electrochemistry 1.5 weeks
Writing and Balancing Oxidation and Reduction Half Reactions Using Oxidation Number in Acid / Base Environments,
Electron Transport, Strengths of Redox Reagents, Activity Series, Chemical Reactivity and Products of Chemical Reactions
(Net-ionic Equations Revisit), Redox Titration, Standard and Net Electric Potentials, Electrochemical (Voltaic / Galvanic)
Cells, Electrolytic Cells, Faraday’s Laws, Nernst Equation (Optional)

AP Exam Review 1.0 week
Students will review old AP Exams, with the emphasis on writing complete and net ionic equations, Solubility
Rules (optional), Solving Stoichiometry, Equilibria, Thermochemistry, Kinetics, and Redox Problems.

Course Evaluation:

Semester One (September to January)

Units Weight
Unit 1: Basic Chemistry 24%
Unit 2: Chemical Bonding and Organic Chemistry 38%
Unit 3: States of Matter 28%
Semester 1 Final Exam (December) 10%
Total Course Mark 100%

*The 1% Quarter Mark will consist of Units 1 and 2. The 2™ Quarter Mark will consist of Unit 3.

Semester Two (January to May)

Units Weight
Unit 4: Thermochemistry 25%
Unit 5: Chemical Kinetics and Equilibria 26%
Unit 6: Acids and Bases and Aqueous Equilibria 24%
Unit 7: Reduction, Oxidation and Electrochemistry 15%
AP Exam Review (End of April) 10%
Total Course Mark 100%

*The 3™ Quarter Mark will consist of Units 4 and 5. The 4™ Quarter Mark will consist of Units 6 and 7.

Unit Components Weight
Homework 10%
Labs 30%
Quizzes 10%
Unit Test 50%
Total Unit Mark 100%

Unit Preparation

At the beginning of each unit, a detailed timeline of readings and problems are given out to students. This is to allow students
the opportunity to better manage their studying schedule. It is highly recommended that students do the assigned reading
from the text to prepare for the next class.

Homework

Homework will be assigned every class. All answers of assigned problems are in the back of the textbook. Students are
encouraged to ask problems they do not understand in the next class. Homework check will be conducted regularly. It is
important that students do the assigned problems to self-evaluate their understanding of the material taught.
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Notebook

An organized notebook is a key to success in any course. Students are to keep their current chapter’s work in a 1%-inch 3-
ring binder. It should have several dividers. The chapter outline will be placed at the beginning, follow by class notes with all
answers to the examples filled out. Then, a section of homework follows, and finally chapter quizzes that has been handed
back. This chapter notebook is turned in during the chapter test. After each chapter test, students are to put all material of that
chapter in a central binder at home. The new chapter will now be house in the emptied binder to be carried to and from class.

Labs
Labs will be conducted in each unit. A// Safety Procedure MUST be followed at ALL times. Proper lab techniques will be
introduced. It is required that students are to read up on the lab procedure prior the lab period.

There are 10 to 14 inquiry-based labs within this course. A lot of these labs will require two to three-class periods. They are
crucial components of the AP Chemistry program. Students who have missed a lab period must arrange other times (before or
after school) to perform the lab. For each lab, students are required to make observations of chemical reactions and substance,
record data, calculate and interpret results based on quantitative data obtained, and communicate effectively the results of
experimental work. For some labs, students are to perform them on their own. Other labs will require groups of two students,
or combining results of the entire class. However, each student should write up and hand in his or her individual lab report.
Students should have a separate bind notebook as their lab notebook. The entire notebook should be handed in for evaluation
every time a lab report is due.

Note: If students wish to type up their lab reports, a three-ring binder can be used to collect all reports graded. In such case, a
Title Page indicated the title of the lab; student’s name; class and instructor must be included with the report when it is
due. Proper word processing techniques, such as subscripts, superscripts, arrows, double arrows, and math equations
should be used. Because of the amount of mathematical calculations involved in these labs, students are strongly
encouraged to write up their lab reports instead. It is highly recommended that students keep all their labs for college
evaluation if they want to receive college credits for taking AP Chemistry

Formal Lab Report Format

1. Title and Date: A Short Description of the experiment

2. Objective: Describe the Background and the Purpose of the experiment. What is it that we are expected to learn and
accomplish from this experiment?

3. Hypothesis: An Educated Guess of the result of the experiment. Predict any observations. This is also the section where
you will answer any prelab questions.

4. Materials: A Detailed List of all Equipment and Amounts of Chemicals Used. The list can be found in the lab itself.

5. Procedure: Even though the procedure is provided in the lab, students should not merely copy the steps. The procedure is to
be paraphrased into your lab report. All universities and colleges are against any form of plagiarism. All quotes
and materials must be properly referenced.

6. Observations: All relevant Quantitative Data must be recorded. The measurements that need to be taken should have been
conveyed in the objective, hypothesis and procedure. All Qualitative Data must be recorded as well.

7. Analysis: This section consists of any calculations and graphs from the Experimental Data. All calculations must include
proper units and all parts of any graphs are properly labeled. Any Inferences from the Qualitative Data should
also be included.

8. Conclusion: Finally, comment on whether your have met the objective and what have you learned from this lab. A
statement of understanding must be included in the conclusion.

The first five sections (title to procedure) and the list of measurements needed for the observation must be completed prior to
any lab periods. This is to ensure students have read and understood the lab before hand.

Quizzes
A quiz is given at the end of each chapter or in the middle of a chapter. They serve as interim assessment on material taught.
Students are encouraged to study and learn from the mistakes in these quizzes to better prepare of the unit test.

Unit Test
There will be a unit test given at the end of each unit. These are comprehensive tests that will cover all components taught
(including labs performed) within a unit. Most unit tests will be in the same style and format to the midterm and final exam.
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**Procedure for Missed Test/Quiz:

When a student is missing on the day of the test/quiz, an e-mail will be sent to both the Head of High School and
the parent. Please note that students’ attendance in this class will be kept up-to-date. Students who regularly miss
classes on test/quiz date will be referred to the administration and a phone call home will be extremely likely.
Students who missed a test/quiz are to make it up on the very next school day (not class day) when they return. An
arrangement can be made to write the missed test/quiz before or after school. Otherwise, it will be taken in class
(if the class convenes on the day students return). Failure to do so will result in a score of zero on that
assessment. Please do not email me the day before an assessment and ask for the test/quiz to be delayed on an
individual basis. Tests and quizzes are always scheduled at least a week in advanced, so you should be able to
organize your time to prepare them accordingly.

Semester 1 Final Exam
The Semester 1 Final Exam will be in December. It will cover Units 1, 2 and 3.

AP Exam Review
The review consists of two exams (a take-home and an in-class). Both will be very similar to the real exams.

Academic Integrity
It is expected that students follow the rules regarding academic integrity as outlined in the Parents and Students Handbook.

“Students who are unclear about what constitute cheating or plagiarism should discuss it with a teacher or advisor. Infractions of
the Academic Integrity guidelines are cumulative through a student’s High School years at the Priory.”

Homework and Lab Reports:

All homework must be the student’s own work. It is cheating to:

»  Submit work copied from any outside source (text or electronic) without proper footnotes or references. (If you are
copying from a passage or obtain information from other textbooks or the Internet, you MUST state the sources either as
footnotes or references in the bibliography.)

»  Submit work copied from a friend.

>  Give the work to a friend for copying.

»  Submit work overly reliant on outside assistance from a tutor, mentor or a parent.

* In labs and homework, collaborations are encouraged but only limited to discussion. All final work must be from the

student’s own words.

Quizzes, Tests and Exams:

Students must adhere to the rules of classroom assessments such as quizzes, tests, and exams. It is cheating to:

» Copy answers from another student’s test.

»  Consult any unauthorized notes during the test.

»  Use or share any kind of electronic devices without specific and explicit permissions. (In most tests, calculators are allowed.
But graphing calculators will be cleared before and after the assessment). NO cell phones, communication devices (this
includes video or audio capturing devices, or computers) are allowed. All devices of this sort will be handed before the
assessment begins.

»  Solicit specific information about a test that the student has not yet taken from someone who has taken it. (This is always
a problem. If someone asked you what’s on the test, just state the chapters the test is covered.)

» Go back to a prior section or ahead to another section on a standardized test unless it is specifically allowed.

»  Give answers to another student or knowingly assist another student to cheat.

Students who compromise their academic integrity for violating the above rules will receive an automatic zero for
the assignment or test. In addition, the incident will be reported to the Academic Dean for further considerations.

Attendance:
In accordance to the policy of this school, as quoted in the Upper School Parents Students Handbook,

“Absences from more than 10 classes a semester for any non-medical reason (such as college visits and family trips) in any
course may results in REDUCTION of the student’s grade by a FULL Letter Grade. Absence from more than sixteen classes
may result in no credit for the course. Absence is defined to include being more than twenty minutes late for class.”

The above policy will be strictly enforced in this class.
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