
Chemistry Department - Alabama A&M University
Applied Chemistry 111 Lecture (3 credit hours)

Semester - Fall 2010
Dates: August 15 - December 15

./ Instructor: Dr. Paul Okweye
Office: 407 Carter Hall

Office Phone: 256-372-4931
Office Hours: Open door

E-mail address 1: pauI.okweye@aamu.edu
E-mail address2:pokweye@yahoo.com

Course Description:

Applied Chemistry is designed for the non-science major, students in pre-nursing, and
elementary education majors. The course will introduce practical applications of
chemistry and discuss how they relate to current problems associated with human and
environmental health. The relationship of chemical concepts to everyday life will be
emphasized to make science more accessible and to prove that current scientific issues
are actually more interesting than intimidating. Through lecture and the accompanying
laboratory, basic chemical concepts will be presented without much of the detailed
theories or vigorous mathematics. Major topics to be covered in the course include: air
pollution, destruction of the ozone layer, and global warming; water pollution and acid
rain; energy and nuclear fission; plastics and polymers, nutrition, chemical bonding and
states of matter, acid-base reactions, and oxidation-reduction reactions, and basic organic
chemistry concepts. The course will cover Chapters 1 - 10 of The World of Chemistry
Essentials 4th Edition, ISBN-0-495-012 13-0.

"This course meets the Alabama Commission on Higher Education (ACHE) general
education course requirements for natural sciences.

Prerequisite: None

Lecture and Laboratory Time: (TBA)

Lecture Texts: Joesten, Castellion, and Hogg of The World of Chemistry Essentials 4th Edition
Chemistry & Chemical Reactivity; Thomson/Brooks/Cole.

Students are encouraged to purchase a non programmable calculator. There will be no sharing of
calculators during quizzes, tests, or exams. Cell phone calculators are not allowed at any time.

Objectives are: (a) To introduce the student to first semester applied chemistry, including those
concepts listed in the course description, and (b) To provide the student with a firm foundation in
chemistry such that the student may pursue other areas of chemistry and science.



Homework: Students are expected to read the text book prior to class. Recommended homework
assignments are available in this syllabus. These assignments are made for the student's benefit
and they also indicate the type of material to be expected on the quizzes, tests, or exams.

Testing: There will be two major exams (mid-term and final) plus unannounced pop quizzes
thrown in between. Students will get a week or more notice before the mid-term and [mal exams.
Students are advised to use their homework questions as study guide. There will be no make-up
exams for unexcused absences: for excused absences, however, the instructor must be notified of
the proposed absence before the scheduled examination. The make-up exam must be completed
on the first day the student returns to class. .

Tutorial (recitation) Sessions: There will be ~ weekly tutorial session (TBA at the beginning of
semester). The tutorial will primarily be a problem solving session where the students have an
opportunity to ask questions and solve problems. A quiz may be given during the session; the
quizzes will cover materials from the previous weeks' lectures and assigned problems; there will
be no make-up quizzes for students who arrive late, leave early, or are absent.

Grading Scale:
Lecture - (a) Mid-term, Final-Exam, Quizzes, Attendance, Participation = 100% each
Tutorial- (b) Attendance, Participation, Quizzes = 100% each

Letter Grade from Numerical Average of (a) and (b) above:
A~90.00, B:::80.00, C:::70.00, D:::60.00,

Final Grades Available Online at end of semester.
F<60.00

Attendance Policy: Students are expected to be present and seated for all Chemistry 101
classes each day. A student who accumulates more than three (3) unexcused absences
will have numerical average of their lecture grade decreased according to the STUDENT
HANDBOOK.

Note: Excessive (>3) excused absences will not be acceptable.

For School Holidays/Other University Dates (such as Pall Break, Add/Drop, etc.): See Official
Pall Semester Schedule.

Classroom Behavior: The classroom is expected to be a learning environment, therefore it is
expected that students will be quiet, attentive, and courteous. Classes are less than an hour in
length, therefore no food or drink is allowed in class. Sleeping will not be tolerated and
discussions between students should be taken outside of the lecture classroom. Questions,
responses, and discussions should be directed to the instructor, not classmates. Cell phone or
other electronic devices must be turned off while students are in class.

Chapter 1: Living in a World of Chemistry

Objectives: To acquaint students with the basic terms involved in the study of science
with reference to chemistry; scientific methodology used - facts, hypothesis, law, theory;
types of experimental methods employed in the study of science; sources of scientific
information; current developments in science and technology; advantages and



disadvantages; risks and risk based laws and their limitations. Ethics, educated and
personal judgment involved in the study of Chemistry.

Basic Skills: After completing Chapter 1, the student should be able to:
1. Define science, chemistry, applied science, basic science, technology, and terms
in bold.
2. Differentiate between terms: fact, law, theory, hypothesis, applied and basic
research and technology
3. Able to identify the factors that govern the production of an appliance for an
invention.
4. Know the sources for information and retrieval of information.
5. Clearly understand the significance of CAS numbers used to identify chemical
compounds.
6. Comprehend the risks involved, together with advantages in any scientific work.
7. Methods employed by various agencies to minimize hazards.
8. Develop a healthy attitude towards the study of chemistry and be in a position to
make and educated, logical judgment in the implementation of scientific
development for the betterment of society.

Homework:
Pg. 14 and 15

1, 3, 5, 7, 9.

Chapter 2: The Chemical View of Matter

Objectives: To familiarize students with the basic concepts of matter and energy states of
matter; forms of energy; samples of matter, mixture and types of mixtures; classification
of matter; chemical elements and compounds; symbols and formula; naming of elements
and simple binary compounds; chemical equations; interpretation of chemical equations;
measurement systems used in chemistry; significant figures; scientific notation and
dimensional analysis, density.

Basic Skills: After completing Chapter 2, students should be able to:
1. Distinguish the various states of matter in terms of the energy involved.
2. Classify compounds as homogeneous, heterogeneous, suspension, and pure
substances.
3. Differentiate between elements and compounds.
4. Know the names and symbols of the first 36 elements.
5. Name simple binary compounds commonly used in the laboratory and homes.
6. Identify physical and chemical changes.
7. Write the interpretation for a given balanced chemical equation.
8. Write simple balanced equations.
9. Perform simple conversion of units.

lO. Know basic prefixes used in the metric system.



Homework
Pg. 35 to 37.

1,3,5,9, 11, 13,22,
24,27,29.

Chapter 3: Atoms and the Periodic Table

Objectives: i. To acquaint students with the historical development of the Dalton's
atomic theory with the introduction of the various laws governing chemical combination.
Law of constant composition, law of multiple proportions, law of the conservation of
matter. Calculate % composition of a compound, weighted average atomic mass. How
Dalton's theory explains the above theories; experimental evidence of the existence of
subatomic particles, location of the particles; Isotopes; Development of Bohr's atomic
model; Validity of Bohr's atomic model; Validity of Bohr's theory on the basis of the
emission spectra; relation between electron energy levels in atoms and line emission
spectra; Autbau principle and building of an atom-the electronic configuration of an
element; concept of the wave theory of the atom; the 4 principle quantum numbers and
the shapes of the orbital; writing electronic configuration using s, p, d, f.

ii. To make students familiar with the historic development of the Periodic
table; importance of the periodic table, the periodic law, modern periodic law, periodicity
and electronic configuration; periodic table and chemical behavior; trends in atomic
properties, properties of main group elements, metals, metalloids and nonmetals; alkali
and alkaline earth metals; halogens and noble gases; transition metals. Lewis dot
structures.

Basic Skills: After completing Chapter 3, students should be able to:
1. State the laws governing chemical combination.
2. Calculate percent of each element in a given compound.
3. Calculate the isotopic mass.
4. Know the difference between atomic numbers, mass number and atomic mass
5. Know the definition in italics and bold and how to apply them
6. Know the importance and the historic development of the Periodic Table.
7. Know the Periodic laws.
8. Classify elements in the periodic table.
9. Write the electronic configuration of the elements.
10. Compare sizes of atoms, reactivity of elements.
11. Predict group properties.
12. Write Lewis dot structures for elements.
13. Write formula for halides, oxides, sulfides.

Homework:
Pg. 67 and 70

1,5, 7, 8, 13, 17, 19,23,26,
27,36,37,41,43,49,54,
61,64.



Chapter 4: The Air We Breathe

Objective: Identify the regions and composition of the atmosphere and study problems
regarding air pollution

Basic Skills: After completing Chapter 4 students should be able to:
1. Recognize the composition of air and the reasons for local and regional variance
2. Interpret air quality data in terms of concentration units (%, ppm, ppb) and pollution
levels
3. Evaluate conditions significant in risk assessment
4. Identify the general regions of the atmosphere with respect to altitude
5. Differentiate among elements, compounds, and mixtures
6. Understand the differences between atoms and molecules, between symbols for
elements and formulas for chemical compounds
7. Name select chemical compounds and elements
8. Interpret chemical formulas and be able to balance chemical equations
9. Understand factors behind air quality and the chief components of air pollution
10. Describe the involvement of automobile emissions with air pollution

Homework
Pg.90 and 91.

1,3,5,7,9,11,13,15
17, 19,21,23,25,
27.

Chapter 5: Chemical Bonding and States of Matter

Objectives: i. To acquaint students with ionic bonds; writing formulas of compounds,
naming binary ionic compounds, polyatomic ions; Lewis Structures of ionic compounds,
covalent bond, single and multiple bonds in hydrocarbons; naming binary molecular
compounds; Octet rule and exceptions to the rule: expanded valence, fewer than eight,
and odd electron compounds; Valence Shell electron repulsion model and predicting
shape of simple molecules and ions; polar and non-polar bonding, electro-negativity;
properties of molecular and ionic compounds.

ii. To acquaint student with the behavior of matter as energy is applied. The
inter-molecular attractive forces, changes in the state of matter. Property of the different
states of matter, kinetic theory of gases, in the gaseous state such as Boyle's, Charles' and
the Ideal gas equation, Dalton's law of partial pressures, absolute zero; liquid state and
properties of liquids; hydrogen bonding, solutions and solubility; solids and property of
solids, property of metals, semiconductors and super conductors.

Basic Skills: After completing Chapter 5 students should be able to:
1. Distinguish between ionic and covalent bonds, compounds.
2. Know the definitions of terms in bold
3. Write the Lewis dot structure of cation, anion, compounds.
4. Use the octet rule to write the Lewis structures of different compounds.



5. Use VSEPR theory to predict the geometry of simple molecules
6. Differentiate between covalent and polar bond
7. Identify polar and non-polar compounds
8. Find various relationships among gas volume, pressure and temperature, and
number of moles.
9. Find individual pressures of gases in gaseous mixtures.
lO. Know the different inter molecular forces acting in liquids.
11. Know how phase transformations occur and the terms involved.

Homework:
Pg.122 to 124

1,3, 7, 9, 11, 14,20,
22,28,30,33,37,42,
43,49

Chapter 6: Carbon Dioxide and the Greenhouse Effect

Objectives: The objective of this chapter is, upon completion students should be able to
describe how the Earth's climate system works and summarize general atmosphere
circulation patterns, ocean circulation patterns and climate oscillations such as the El-
Nifio Southern Oscillation. Students should be able to illustrate components of the
Earth's carbon cycle and quantitatively describe how addition of CO2 to the atmosphere
through burning fossil fuels will influence the climate. Importantly, students will gain the
scientific basis to analyze and critique policy issues related to global warming.

Basic Skills: After completing Chapter 6 students should be able to:
1. Know the Earth's Natural Greenhouse Effect -General Overview, and the Importance
of water
2. Overview of the Greenhouse Gases: The role of Carbon Dioxide, the role of Methane,
and major uncertainties
3. CO2 Emissions -Human Emissions of CO2, how much Carbon in the Ground?
Different concerns of rich and poor countries.
4. The Earth's Carbon Reservoirs -what is Biogeochemistry? Why is the Atmospheric
Carbon Reservoir so Small? The missing CO2 sink
5. Carbon Cycling: Some Examples -The Physical Carbon Pump, -The Biological Carbon
Pump, -The marine Carbon cycle, -The Terrestrial Carbon Cycle
6. Climate and Weather: Some definitions, -The Earth's Climate Machine
7. Global wind systems.
8. Clouds, Storms and Climate -Cloud Formation and Climate,-Hurricanes and Global
Warming

Homework:
Pg. 140 and 141

1,2,4,6,8,10, 14, 16,
20,21,24,25,27,28.



Chapter 7: Chlorofluorocarbons and the Ozone Layer

Objectives: To learn about ozone depletion and global warming

Basic Skills: After completing Chapter 7 students should be able to:
1. Describe the chemical nature of ozone, the ozone layer, and factors affecting its
existence
2. Know the basics of atomic structure: i.e. protons, neutrons, and electrons, and shells
3. Differentiate atomic number from mass number
4. Understand how the octet rule determines the formation of either ionic or covalent
compounds
5. Describe the electromagnetic spectrum in terms of frequency, wavelength, and energy
6. Discuss the interaction of radiation with matter, including biological sensitivity
7. Understand how the ozone layer protects against harmful UV radiation
8. Understand the Chapman Cycle and the role of nature in ozone depletion
9. Appreciate the complexities of collecting and analyzing data for ozone depletion
10. Recognize the advantages of CFC' s in consumer products and understand their role in
ozone depletion
11. Understand why there are seasonal variations in ozone depletion
12. Evaluate the factors manufacturers of CFC's and their substitutes must meet, and
summarize the political dimensions of CFC regulations
13. Learn to think critically about the accuracy of news articles on ozone depletion

Homework:
Pg.158 to 160

1,3,6,9, 12,
15,18,21,24.

Chapter 8: Chemical Reactivity: Chemicals in Action

Objectives: To acquaint students with the principles of balancing equations, mole
concept, Avogadro's number, molar mass, masses of reactants and products, information
of masses from chemical equations; rates of reactions, activation energy, factors affecting
rate of a reaction; chemical equilibrium, and dynamic equilibrium, reversible reactions,
Le Chatelier's principle; energy, entropy, first law and second law of thermodynamics.

Basic Skills: After completing Chapter 8 students should be able to:
1. Balance equations
2. Calculate molar mass and number of moles of reactants and products
3. Information about masses from a chemical equation
4. Definitions of all the terms in italics and bold
5. Various statements of the first and second law of thermodynamics
6. Implications of these laws
7. Know the statements ofLe Chatelier's principle

Homework:
Pg. 182-184

1,4,7,11,15,16.17,
23,26,31,40,45.



Chapter 9: Acids and Bases - Chemical Opposites

Objectives: To acquaint students with the concept of the theory of acids and bases, acidic
oxides, basic oxides, hydronium ion, neutralization reactions, Bronsted- Lowry acid-base
definitions, conjugate acid - base pairs; strengths of acids and bases; polyprotic acids;
concentration of acids and bases, units for expressing strength: molarity, pH scale,
measuring pH, buffers and buffer action.

Basic Skills: After completing chapter 9 the student should be able to:
1. Identify acids and bases.
2. Know properties of acid and bases.
3. Write overall and net ionic reactions for acid-base reactions in aqueous medium.
4. Write conjugate acid-base pairs.
5. Define the terms in italics and bold.
6. Difference between strong and weak electrolytes.
7. Calculate molarity
8. Calculate hydronium and hydroxide concentrations in acidic and basic solution
9. Comparison of different solutions to predict acidity or basicity

10. Calculate H30+ and OK concentration from pH.

Homework: 1,3,9, 13, 14, 18,20,
Pg.201-202: 29,31,34,36,38.

Chapter 10: Oxidation-Reduction Reactions

Objectives: To acquaint Student's with the basic concept of oxidation-reduction in the
classical terms and modern definitions; strengths of oxidizing and reducing agents - use
of activity series; corrosion, and protection; electrochemical cells - salt bridge, battery,
primary and secondary and fuel cells; electrolytic cells and applications.

Basic Skills: After completing Chapter 10 students should be able to
1. Recognize oxidation reaction and write oxidation reaction
2. Recognize reduction reaction and write reduction reaction
3. Compare the strengths of oxidizing and reducing agents using activity series.
4. Know the definitions of all the terms in italics and bold and apply them.
5. Know the cause of corrosion and its prevention.
6. How electric energy is produced using chemical reactions
7. How electricity is used to bring about a chemical change.
8. Application of oxidation and reduction processes.

Homework:
Pg. 219 and 220

1,2,3, 12, 14, 16,20,
21,26,29, 32,36,


