
CHEM 14B: WINTER 2023                 Instructor: Dr. Laurence Lavelle 
CHEMISTRY 14B 

COURSE ORGANIZATION & SYLLABUS 
 
DESCRIPTION: This course provides a strong chemistry foundation. We cover the ideal gas law; 
chemical equilibrium; gaseous and aqueous equilibria including acid and base equilibria; phase 
changes; thermochemistry; calorimetry; relationships between heat, work, internal energy; the first, 
second and third laws of thermodynamics; enthalpy, entropy, and free energy changes; redox 
reactions, electrochemistry and its role as energy source (batteries); electrochemistry and its 
applications (e.g., pH electrode); chemical kinetics, zero, first, and second order rate laws, catalysis 
and reaction mechanisms; energy profiles; Arrhenius equation; kinetic versus thermodynamic control; 
differences between free energy of activation and activation energy. Each section will apply 
fundamental concepts to examples from inorganic and organic chemistry, including reactions that 
impact the environment and biological examples. Math at the level of Math 3B/31B is a corequisite. 
Chem 14B counts toward GE requirement “Foundations of Scientific Inquiry” as 4.0 units.  
Group activities, online interaction, collaborative support, in-person interaction, learning, and 
developing problem solving skills, are emphasized in my courses. 
 
LECTURES: See online schedule.   

OFFICE HOURS: My online office hours are answering Q&A, etc., on Chemistry Community seven 
days a week (including Sunday mornings ����). Ask questions on Chemistry Community. My in-person 
office hours will be announced. 
Course related information is available at https://lavelle.chem.ucla.edu/ and on Bruin Learn. 
Student questions can be posted any day, any time to the Chemistry Community Forum. I created and 
maintain the Chemistry Community Forum. All technical problems must be sent to voh@chem.ucla.edu. 
 
TA (TEACHING ASSISTANTS) AND UA (UNDERGRADUATE ASSISTANTS): To be announced. 
TA Discussion Sections: Attend the TA discussion section you are enrolled in.  
TA office hours and UA peer learning sessions: When schedules are finalized, they will be posted on-
line. You may attend any TA office hours and any UA peer learning sessions.  
Attend as many as possible. These are great for small group and one-on-one assistance. 
 
COURSE SUPPORT:        Class lectures (Yes)     Discussion sections (Yes)  
Online materials (Yes)       Online Forum and Q&A database 24/7 (Yes)      
Teaching Assistants (Yes)        Undergraduate Assistants (Yes) 
Many office hours every week    Many peer learning sessions every week 
Many step-up sessions every week  Q&A online discussion on Chemistry Community 24/7 
Many workshops every week    Many final exam review sessions 
 
I organize 99 hours of real-time (synchronous) sessions every week (Zoom and in-person) 
to support all students. In addition to individual Q&A 24/7 on Chemistry Community. 
 
*TEXTBOOK (see page 6): Chemical Principles The Quest for Insight, 7th Ed., by Peter Atkins, Loretta 
Jones, Leroy Laverman. The inclusive access** eBook is part of Achieve and is available on Bruin 
Learn. The same textbook is used in Chem 14A and 14B and the eBook can be downloaded to 3 
devices and used for 4 years. eBook offline access is very useful. Students will find the hyperlinked 
eBook to videos, etc., very useful and Achieve is required for submitting online assignments, accessing 
the excellent hyperlinked eBook, etc. Achieve Assignments can/must only be accessed on Bruin Learn. 
All required and recommended written course materials that impose a monetary cost upon students in the 
Department of Chemistry & Biochemistry are approved by a departmental Course Materials Committee. A list of 
course approved materials is available at: https://bruinlearn.ucla.edu/courses/98528 
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READING & HOMEWORK: Read the assigned chapters. Working through problems will facilitate your 
learning the course material and will also develop your problem-solving skills. All readings and problems 
listed in the syllabus below come from the textbook. The Achieve Weekly Online Assignments are on 
Bruin Learn. 
 
It is your responsibility to do the assigned problems to master the material.  
Do at least 16 hours of independent study per week, and the more questions you answer, the more 
you will learn. During my lectures, discussion sections, office hours, and review sessions I will assist 
students on how to problem solve and will go through worked examples.  
 
TAs and UAs will also lead group discussions working through some of the assigned problems in the 
Syllabus below. 
 
EXAMS: The two midterms and final are in-person, on campus, proctored, and closed book. 
 
All material is directly related to class content, and the readings and assigned problems in the textbook. 
The best preparation for all of these is to be able to independently work through the assigned problems 
in the Syllabus below. See Exam schedule online. 
 
Assigned problems (see Syllabus below) will be included in exams. Do the assigned problems. 
 
“Section 102.01 of the UCLA Student Conduct Code prohibits all forms of academic misconduct or 
research misconduct, including, but not limited to, cheating, fabrication or falsification, plagiarism, 
multiple submissions, facilitating academic dishonesty, coercion regarding grading or evaluation of 
coursework, or unauthorized collaboration.  By submitting your exam for grading, you affirm that your 
work is solely your own and that you have not communicated with anyone other than the instructor and 
proctors in any way during the exam.” 
 
Students enjoy my supportive, engaging classes that emphasize student success utilizing many 
different in-person and online resources offered 7 days a week to accommodate many different learning 
styles for our terrific and diverse UCLA students. This diverse educational experience promotes 
professionalism that will enhance success as a student, UA, or TA after graduating from UCLA. 
Professionals work hard, support others, and have strong ethics.  
 
Students who need more assistance with chemistry must attend Step-Up sessions. ���� 
We are here to support and assist ALL students. ���� 
Students also interact and support each other in study groups, peer-learning sessions, discussion 
sections, office hours, review sessions, and 24/7 on Chemistry Community. ���� 
 
SELF-STUDY:  The hyperlinked textbook, Achieve, and the online Audio-Visual Focus-Topics are 
highly recommended. 
 
GRADING:   Achieve Weekly Online Homework Assignment (5 pts per week)   50 pts   

Chemistry Community Weekly Online Discussion (3 pts per week)  30 pts 
      Midterm 1                       60 pts 

Midterm 2                       60 pts 
Final    __________                  100 pts 
Total                                     300 pts 

 
Group learning (Chemistry Community, Study Groups, Discussion Sections, Peer Learning Sessions, 
Achieve Online Assignments accessed on Bruin Learn, etc.) is encouraged. 50% or higher is required 
to pass with a C- or higher. Should unexpected events (as announced by UCLA) result in an exam 
not occurring then final grades will be assigned based on completed work. For example, in the highly 
unlikely event of no final exam then the class total would be 200 points.  
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SYLLABUS 
 

The syllabus below (with approximate weekly guide) consists of 6 sections and the readings and 
assigned problems from the textbook are listed below. The very detailed Learning Outcomes for each 
section are online.  
 
Chemical Equilibrium (Week 1) 
(review ideal gas law; calculations using PV = nRT; calculating equilibrium constants (Kc and Kp) and 
equilibrium concentrations for gaseous and liquid phase reactions (solving quadratic equations, 
simplifying cubic equations); non-equilibrium conditions and calculating the reaction quotient (Q); 
applying Le Chatelier's principle to changing chemical and physical conditions; predicting reaction 
direction using Q and K; biological examples (ATP hydrolysis, etc.)) 
 
Focus 5G-J (Omit 5G.3, 5G.4, and pages 432-433) 
 
Problems 5G: 1, 3, 7, 9, 11;   5H: 1, 3;   5I: 1, 3, 5, 9, 11, 13, 15, 17, 19, 23, 25, 27, 29, 33, 35;    
5J: 1, 3, 5, 9, 11, 13; and 5.33, 5.35, 5.37, 5.39, 5.57, 5.61 (omit f). 
 
Review Ideal Gases, Read: Focus 3A-D 
 
Acid and Base Equilibria (Week 2) 
(acidity and basicity constants, the conjugate seesaw and related equations (KA KB = KW;  
pKA + pKB = pKW); autoprotolysis and related equations (pKW = pH + pOH); use chemical equilibrium 
concepts to problem solve and calculate the pH and pOH of aqueous solutions containing weak acids 
and bases; use equilibrium tables to calculate the pH of salt solutions and the pH of a weak acid and 
its salt; applying chemical equilibrium and acid-base concepts to environmental and biological 
examples (e.g., buffers, blood pH)) 
 
Focus 6A.4; 6B; 6C.1-6C.2; 6D; 6E.1; Box 6E.1 
 
Problems 6A: 19, 21, 23;   6B: 3, 5, 7, 11;   6C: 1, 3, 5, 7, 9, 13;   6D: 3, 5, 7, 9, 13, 15, 17, 19;  
6E: 1, 3; and 6.19 
 
Thermochemistry and The First Law of Thermodynamics (Weeks 3 & 4) 
(phase changes; exothermic and endothermic reactions; enthalpy is a state function (Hess's law); 
using standard enthalpies of known reactions or bond enthalpies or standard enthalpies of formation 
to calculate an unknown enthalpy; heat capacities; calorimeters; calorimetry calculations; 
thermodynamic systems; heat, work, and internal energy; calculate work of expansion (reversible and 
irreversible); calculate change in internal energy due to heat and work; relationship between change 
in internal energy and change in enthalpy; applications (burning fossil fuels, alternative fuels, 
biological examples))  
 
Focus 4A-4D.5; 4E3 
 
Problems 4A: 1, 3, 5, 7, 9, 11, 13;  4B: 1, 3, 5, 7, 9, 13;  4C: 1, 7, 9, 11, 13, 15; 4D: 1, 3, 5, 7, 9, 11, 
15, 17, 19, 21, 23;   4E: 5, 7, 9; and 4.1, 4.5, 4.7, 4.15, 4.17, 4.19, 4.23, 4.25, 4.27, 4.29, 4.31, 4.33 
 
The Second & Third Laws of Thermodynamics (Weeks 5 & 6) 
(entropy, Boltzmann equation; applying 1st, 2nd, and 3rd laws to calculate changes in work, heat, 
enthalpy, energy and entropy; reversible, irreversible, isothermal and adiabatic changes; temperature 
dependence of entropy; calculate entropy changes for phase changes and chemical reactions; 
relationship between Gibbs free energy and spontaneity; calculate standard Gibbs free energy knowing 
the standard enthalpy change and standard entropy change; calculate standard Gibbs free energy 
using standard free energies of formation; relationship between the equilibrium constant and standard 
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Gibbs free energy; van’t Hoff equation; relationship between free energy and work (non-equilibrium); 
examples (ATP hydrolysis, etc.)) 
 
Focus 4F-J 
 
Problems 4F: 1, 3, 5, 7, 9, 13, 17;   4G: 1, 3, 5;   4H: 1, 3, 5, 7, 11;   4I: 1, 3, 5, 7, 9;    
4J: 1, 3, 5, 7, 9, 11, 13, 15, 17;   and 4.21, 4.37, 4.43, 4.45, 4.51, 4.59, 4.61 
 
Focus 5G.3, 5G.4, 5J.3 and go through Examples 5J.4 and 5J.5 
(The rest of Focus 5 was covered in Chemical Equilibrium.) 
 
Problems 5G: 13, 15, 17, 19, 21;   5J: 11, 13, 15;   and 5.55, 5.61 
 
Electrochemistry and its Applications (Weeks 7 - 8) 
(galvanic/voltaic cells; balancing redox reactions; calculating standard redox potentials; cell diagrams; 
electrochemical series; relationships between work, free energy and cell (redox) potentials; pH 
electrodes; applications of the Nernst equation (concentration cells, calculating cell potentials, 
calculating equilibrium constants, pH))  
 
Focus 6K-6O.1 
 
Problems 6K: 1, 3, 5;   6L: 1,3, 5, 7, 9;   6M: 3, 5, 7, 11, 13;   6N: 1, 3, 5, 7, 9, 13, 17, 21, 23;   6O: 3;   
and 6.43, 6.45, 6.47, 6.51, 6.53, 6.57, 6.61, 6.73  
 
Chemical Kinetics (Weeks 8 - 10) 
(reaction rates; reaction order; method of initial rates; derivation and application of the differential and 
integrated zero, first, and second order rate laws and their half-lives to determine the order of a reaction 
and calculate concentrations, rate constants and half-lives; elementary steps and determining reaction 
mechanisms; pre-equilibrium reaction mechanisms; relationship between rate constants and 
equilibrium constant; activated complex model; reaction energy profiles; Arrhenius equation and 
calculating activation energies; catalysts; kinetics rather than thermodynamics controlling a reaction; 
differences between free energy of activation and activation energy; examples (e.g., radioactive decay 
as a first-order rate law)) 
 
Focus 7 (Omit 7C.5) 
 
Problems 7A: 1, 3, 7, 9, 11, 13, 15, 17;   7B: 1, 3, 5, 7, 9, 13, 15, 17;   7C: 1, 3, 5, 7, 9, 11;    
7D: 1, 5, 7;   7E: 1, 3, 5, 7;   and 7.1, 7.3, 7.9, 7.11, 7.17, 7.21, 7.23, 7.25, 7.27, 7.31 
 
 
The assigned problems from Chemical Principles bring together many physical chemistry concepts by 
applying them to industrial, environmental, inorganic, organic, biochemical, and biological examples. 
 

I look forward to a fun quarter with you! 
Study hard, support each other, succeed, and enjoy your time at UCLA. 
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Additional Comments 
 
If you are not receiving class email announcements, make sure to check your junk/spam 
folders and make sure MyUCLA has your correct email address. Students with problems must 
contact MyUCLA helpdesk via the yellow "Need Help" button (click "Ask a Question" menu item). 
 
Actions speak louder than words.  
Do the problems in the syllabus.  
Assist others.  
 
As you can see from the hundreds of thousands of student comments on Chemistry Community, my 
classes are highly supportive, inclusive, respectful, and enjoyable. ALL students are encouraged to 
engage, learn, and succeed. I have created and maintain a huge number of in-person and online 
resources available seven days a week to support all students as my objective is student success.   
 
My inclusive learning environment nourishes diversity where individual differences are respected, 
appreciated, and recognized as a source of strength. 
 

You are here to succeed. ���� 
 
My classes have HUGE online resources to assist all students with extensive and highly supportive 
remote education. See Good Chemistry as a sample of what students experienced in my classes at 
the height of Covid-19 during Winter 2021. Please rest at home if sick or exposed to Covid-19. 
 

Additional Resources to Assist Students 
 
• I highly recommend downloading the Bookshelf app and eBook as it is faster and easier to 

access. Students can download the eBook to 3 devices and use it for 4 years. Nice! ����  
eBook offline access on multiple devices is very useful: 
 Enables students to work quietly on assigned readings and problems without online distractions. 
 Students can do assigned readings and problems from any location without internet access. 
 Students use this ~1,000-page book for multiple courses and preparing for the MCAT, DAT, etc. 

 
• UCLA Writing Programs 
 
• For students needing loaner laptops, Bruin Learn support, or general IT support. 
 
To request Laptops, Chromebooks, Macs, iPads: CLICC Equipment Lending | UCLA Library 

Bruin Learn Support: bruinlearn-support@it.ucla.edu 

IT Support Center: help@it.ucla.edu 
Phone: (310) 267-HELP (4357) 
Visit: IT Services Customer Portal (Select Open a Ticket; Request a Service; etc.) 
 
• For students needing logistical and emotional support.  
 
UCLA First to Go Campus Partners       UCLA Basic Needs Services 

Emergency Resources on Campus        Student in Crisis Case Management Services 
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Course Organization Footnotes 
 
* To provide All students with the same high-quality course materials Chem 14B uses UCLA’s 
Inclusive Access program to lower the cost for all students, and provide easy and early access to the 
interactive eBook; online assignments with extensive hints and feedback; etc.  
 
** Inclusive Access 

This course is part of the UCLA Inclusive Access program. Your course materials are being 
automatically provided to you, digitally, through the Bruin Learn course website before the first day of 
class or upon enrollment. The materials are being provided at a reduced and highly competitive price. 
You will receive e-mail from the UCLA Store with program details and cost sent directly to your email 
address on file with the UCLA Registrar. It is your responsibility to read all communication coming 
from the bookstore. Check your spam folder if not received. 

Everyone enrolled in this course is automatically a participant to start and will have access to the 
materials through 2nd week of class. Those remaining in the program after 2nd week will be billed for the 
materials directly to their BruinBill account and will continue to have accesses to the course materials. 
If you do not wish to participate in Inclusive Access, you must opt-out by the Friday of 2nd week 
opt-out deadline or you will be billed. Those who opt-out will lose access to the digital materials 
starting week 3 and will be responsible for getting the materials on your own. 

Do not pay for your materials through the publisher website unless you are opting out of Inclusive 
Access. If the link provided requires an access code, it will be delivered to you in your welcome e-mail 
from the bookstore. All Inclusive Access course materials will be billed to your BruinBill account. 

If you Drop the class after the opt-out date, contact the UCLA Store within 7 days after the drop 
(email them at inclusiveaccess@asucla.ucla.edu) with official documentation of the drop to request a 
refund of the course materials charges. 

Any questions regarding the Inclusive Access program can be directed to:   
inclusiveaccess@asucla.ucla.edu 

 
 
UCLA COVID-19 Policy 
 
Keeping our community safe depends on each of us following the latest UCLA health and safety 
guidelines. While campus policies fluctuate with shifting local, state, and national mandates, current 
information is available at covid-19.ucla.edu. 
 
All students must comply with university and state directives related to COVID-19 mitigation. If you 
have questions or concerns about UCLA’s COVID-19 protocol, go to https://covid-
19.ucla.edu/information-for-students/.  
Thank you for protecting your fellow Bruins! 
 
Check for updates from campus leadership for the most up-to-date information. 
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