Chemistry 1243
General Chemistry Lecture
Fall 2022
MWEF 10:00-10:50 Dillard 328

Instructor:  Randal Hallford, Ph.D. Associate Professor of Physical Chemistry

Office Hrs: Posted online Phone: 397-4187, randal.hallford@mwsu.edu

Web Page: http://faculty.mwsu.edu/chemistry/randal.hallford

Textbook: Mandatory: Dickerson, et. al. D2L/portal download
Openstax textbook download. https://openstax.org/details/chemistry.
SaplingLearning.com homework service. Be certain to enroll under the name
you used with MSU Registrar. No nicknames.

Supplemental Material: Library reference materials, Student Solutions Guide

Prerequisite: Completion of Math 1233 (College Algebra) and General Chemistry 1 1143. Co
requisite: CHEM 1241
Exams:
Exam 1 chapters 16, 22 Exam 2 chapters 4, 5, 17
Exam 3 chapters 19, 18, 23
Order of Openstax text chapters:
16,12, 13. 14,15, 17,10, 11, 21

*Calculators with graphing ability and large memory capacity, mathematical solution software,
and chemistry software are NOT allowed on exams. The use of such a calculator on an exam
constitutes cheating. (single or double -line scientific calculators are acceptable). | may check
the memory of any calculator during an exam. Cell phones may not be used for a calculator.
Cell phones, computers, PDA’s and other electronic devices are NOT allowed during
class. Cell phones must not be used during any scheduled class period.

Grading: 3 one-hour exams @ 100 pts each 300 (50%)
1 ACS final exam @ 200 pts 200 (20%)

Homework 8 highest @20pts 160 (30%)

total possible 660 points

Grading Grades will be assigned as follows:

Scale: A: 90-100%; B: 80-89%; C: 70-79%; D: 55-69%; F: <565%
Under no circumstances will make-up exams or extra assignments be given. One missed
exam may be made up based on the comprehensive final exam (substitute final exam
score for the missed exam score) if unavoidable medical circumstances exist.
The evaluation of student material is the domain of the instructor. Standard grading policy
is followed without exception. Exam errors may be handled by removing the required
points from the exam total, but credited if answered correctly for multiple choice format
questions. The class average will be determined by the performance of the class. We will
adhere to MSU’s standard policy. Refer to the MSU website calendar for the final
exam date.
Questions about the grading of any assignment should be brought to the instructor within
one week after the assignment is returned. Scores are reported after each exam.

Note: By enrolling in this course, the student expressly grants MSU a "limited right" in all


mailto:randal.hallford@mwsu.edu
https://openstax.org/details/chemistry

intellectual property created by the student for the purpose of this course. The

"limited right" shall include but shall not be limited to the right to reproduce the

student's work product in order to verify originality and authenticity, and for

educational purposes. All materials associated with this course are copyrighted

by MSU, the text publisher and the instructors, and may not be published on

social media, websites or other means without the express written permission of

MSU, the publishers and the instructors. This includes any recordings made in class.
Lecture material is created from multiple sources. Your attendance is required to
access all of these materials.

Drop Policy: Dropping from the course after the drop date assigns a grade of F. If the lecture is
dropped, the lab may also need to be dropped.

Attendance: Attendance at the lecture is required. Students are responsible for all material presented
in class and in assigned material. In-class exercises will not be provided outside of
class.!

Studying: It is important to study outside of class on a regular basis; working problems is the best
way to learn chemistry. Required or suggested problems will be assigned.

Academic Cheating on any exam, quiz or lab report will be regarded as academic
Dishonesty: dishonesty and will be subject to a zero on the test or a final course grade of F. See
calculator requirements above.?

General Education Statement: Students in this course must demonstrate their competency in reading,
writing, and fundamental math skills through satisfactory completion of all assignments.

Americans w/ Disabilities Act Compliance: If any student needs special accommodations, the Office
of Disabled Student Services Clark Student Center, room 108 (397-4618), and the instructor will provide a
reasonable and fair opportunity to perform in this class. Please inform the Student Service as early as
possible.

Instructors Note: Remaining enrolled in this course means acceptance of this syllabus. This is a binding contract.
You should read carefully all clauses about classroom behavior and subject material responsibilities.

Homework sets offered contain materials that will be beneficial to you in terms of exam and quiz material. Failure to
complete the assigned homework sets will increase the difficulty of the course. It is the responsibility of the
student to complete the assigned work and seek help with the work from the instructor or TA during
scheduled or agreed upon times throughout the semester.

"Tentative Lecture Schedule *Right to modify schedule reserved! For modified content see the
instructor.

12 Refer to the MSU handbook for University policies about academic honesty and class attendance



Chapter 16
Reactions

Entropy, Free Energy, and Chemical

16-1 Spontaneity, Reversibility, and Equilibrium 601
16-2 Heat, Energy, and Molecular Motion 603
16-3 Entropy and Disorder 605
Life in a Nine-Point Universe 607
16-4 Third-Law Entropies and Chemical Intuition 610
16-5 Free Energy and Spontaneity in Chemical Reactions
Free Energy Changes When External Work Is Done 618
Calculations with Standard Free Energies 619
16-6 Free Energyand Concentration 622
General Expressions 627

Chapter 22 Rates and Mechanisms of Chemical Reactions

22-1 What Happens When Molecules React? 866

22-2 Measurement of Reaction Rates 870
Following the Course ofa Reaction 872
A First-Order Rate Equation and the Decay of '*C 873
Decomposition of N,05 874
Stoichiometry and Rate Expressions 874
The Goals of Chemical Kinetics 876

22-3 Calculating Rate Constants from Molecular Information 877
Arrhenius' Activation Energy 877
Collision Theory of Bimolecular Gas Reactions 879
Activated Complexes — 880
Potential Energy Surfaces 881
Absolute Rate Theory — 889
Comparison of Theories 890

22-4 Complex Reactions 891
The Hydrogen-lodine Reaction 891
Rates and Mechanisms €f Substitution Reactions 893
Chain Reactions 895

22-5 Catalysis 898
Homogeneous Acid Catalysis 899

Chapter 4 Will It React? An Introduction to Chemical Equilibrium

4-1 Spontaneous Reactions 740
4-2 Equilibrium and the Equilibrium Constant /47 4-3 General
Form of the Equilibrium Constant /44 4-4 Natural Atomic Weights
147
4-5 Units and Equilibrium Constants 153
4-6 Equilibria Involving Gases with Liquids or Solids 755
4-7 Factors Affecting Equilibrium: Le Chatelier's Principle 159
Temperature 160
Pressure 161
Catalysis 163

864



Chapter 5 Solution Equilibria: Acids and Bases
5-1 Equilibria in Aqueous Solutions 773
5-2 lonization of Water and the pH Scale 776
5-3 Strong and Weak Acids /80
5-4 Strong and Weak Bases 7185
5-5 Solutions of Strong Acids and Bases: Neutralization and Titration /87
Titration and Titration Curves 189
5-6 Equilibria with Weak Acidsand Bases 793
Indicators 196
Contribution to [H+]ftom Dissociation efwater 198
5-7 Weak Acids and Their Salts 799
Buffers 201
5-8 Salts of Weak Acids and Strong Bases: Hydrolysis 203
5-9 Polyprotic Acids:
Acids that Liberate More than One Hydrogen lon 205
5-10 Equilibria with Slightly Soluble Salts 209
Common-Ion Effect 212
Separation efCompounds by Precipitation 215

Chapter 17 Free Energy and Equilibrium 635
17-1 The Properties of Equilibrium 637
Stoichiometry and the Equilibrium Constant 640
17-2 Reactions Involving Gases 643
Experimental Measurement Cquuilibrium Constants 643
Calculation equuilibrium Constants 644
The Partial Pressure €f One Component 645
AlteratioanStoichiometry 646
Extent €f Reaction 646
17-3 Le Chatelier's Principle 651
The Effect efTempemture 651
17-4 The Anatomy ofa Reaction 652

Chapter 19 Oxidation-Reduction Equilibria and Electrochemistry
19-1 Harnessing Spontaneous Reactions 695
Concentration Cells 698
19-2 Electrochemical Cells 700

Zinc and Copper: The Daniell (Gravity) Cell 700 The
Hydrogen Electrode 702
The Dry Cell 703
Reversible Cells: The Lead Storage Battery 704
Electrolytic Cells 706

19-3 Cell EMF and Free Energy 708

19-4 Half-Reactions and Reduction Potentials 711
Cell Potentials from Reduction Potentials of Half-Reactions 713
Shorthand Notation for Electrochemical Cells 717

19-5 The Effect of Concentration on Cell Voltage: The
Nernst Equation 717
Single-Electrode Potentials 719
Range of Kegfor Oxidation-Reduction Reactions 721

19-6 Solubility Equilibria and Potentials 722 Complex-Ion
Formation and Reduction Potentials 724

19-7 Redox Chemistry Gone Astray: Corrosion 724



Chapter 18

Equilibria Involving Liquids and Solids

18-1 Melting, Evaporation, and Sublimation 663

18-2 Free Energy of Vaporization and Vapor Pressure

18-3 The Critical Point 669

18-4 Phase Diagrams 672

18-5 Solutions and Raoult's Law 675

18-6 Colligative Properties 677 Vapor Pressure
Lowering 678 Boiling Point
Elevation 679 Freezing Point
Lowering 681
Molecular Weight Determinations 682

Osmotic Pressure 684

666

Chapter 23

Nuclear Chemistry
23-1 The Nucleus 913 Size and Shape 913 Binding Energy 914
23-2 Nuclear Decay 917

(3- or Electron Emission 918
Contents

Orbital Electron Capture) EC 919
beta or Positron Emission 919
cc Particle Emission 919
y Emission During a@ Decay 920
Stability and Half-Life 920
23-3 Stability Series 923
Natural Radioactive Series 925
23-4 Nuclear Reactions 925
Artificial Elements 927
Fission 929
Fusion 930
23-5 Applications of Nuclear Chemistry and Isotopes
Chemical Markers 931
Radiometric Anarysis 932
Isotope-Dilution Methods 932
Radiocarbon Dating 934 The
Age of the Earth 936

931
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