Course number: AMS151C

Course Title: Applied Calculus I

Course credits: 3

Course Instructor:  Dr. Alan Tucker

Current Catalog Description:

A review of functions and their applications; analytic methods of differentiation; interpretations and applications of differentiation; introduction to integration. Intended for CEAS majors. Not for credit in addition to MAT 125C Calculus A or MAT126C Calculus B or MAT131C Calculus I or MAT141C Honors Calculus I.

Prerequisites by Topic:

B or higher in MAT 123C Introduction to Calculus, or level 5 on the mathematics placement examination, or B or higher in MAT 122C Overview of Calculus with Applications and coregistration in MAT 130 Functions

Course Goals:

Textbook:
Deborah Hughes-Hallett, Andrew M. Gleason, Daniel E. Flath, Patti Frazer Lock, Sheldon P. Gordon, David O. Lomen, David Lovelock, Brad G. Osgood, William G. McCallum, Andrew Pasquale, Douglas Quinney, Wayne Raskind, Karen Rhea, Jeff Tecosky-Feldman, Joe B. Thrash, Thomas W. Tucker, Calculus, Single Variable, Wiley; 3 edition, 2001, ISBN: 0471408263

Course references: 

Major topics covered:

· Week 1.Exponential Functions

· Week 2. Building New Functions from Old

· Week 3. Logarithmic and Trigonometric Functions

· Week 4. Power Functions and Implicit Functions

· Week 5. Rates of Change and the Derivative

· Week 6. Interpretations of the Derivative

· Week 7. Derivatives of Polynomials and Exp and Log Function

· Week 8. Product and Quotient Rules

· Week 9. Chain Rule and Trigonometric Functions

· Week 10. Implicit Differentiation and Linear Approximations with Derivatives
· Week 11. Plotting Curves

· Week 12. Optimization Problems

· Week 13. Conceptual Introduction Integration

· Week 14 Fundamental Theorem of Calculus; Review for Final exam

Laboratory projects (specify weeks on each:
Fall- Lecture, Monday/ Wednesday/ Friday, 9:35 – 10:30am

Lecture, Tuesday/ Thursday, 12:50 – 2:10pm

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: AMS161

Course Title: Applied Calculus II (required/elective)

Course credits: 3
Course Instructor: Dr. Alan Tucker

Current Catalog Description:

Analytic and numerical methods of integration; interpretations and applications of integration; differential equations models and elementary solution techniques; phase planes; Taylor series and Fourier series. Intended for CEAS majors. Not for credit in addition to MAT 127 Calculus C or MAT132 Calculus II or MAT142 Honors Calculus II.

Prerequisites by Topic:

C or higher in AMS151C Applied Calculus I or MAT131C Calculus I or MAT141C Honors Calculus I, or level 7 on the mathematics placement examination 
Course Goals:

Textbook:
Deborah Hughes-Hallett, Andrew M. Gleason, Daniel E. Flath, Patti Frazer Lock, Sheldon P. Gordon, David O. Lomen, David Lovelock, Brad G. Osgood, William G. McCallum, Andrew Pasquale, Douglas Quinney, Wayne Raskind, Karen Rhea, Jeff Tecosky-Feldman, Joe B. Thrash, Thomas W. Tucker, Calculus, Single Variable, Wiley; 3 edition, 2001, ISBN: 0471408263

Course references: 

Major topics covered:

· Week 1. Introduction to Integration

· Week 2. Relation  between integration and differential equations

· Week 3. Simple techniques of integration, involving substitution

· Week 4.Further integration techniques, including integration by parts

· Week 5. Further integration techniques, including tables of integrals

· Week 6.Numerical approximation of integrals and their application

· Week 7.Indefinite integrals

· Week 8.Geometric applications of integration

· Week 9. Work and Pressure applications of integration

· Week 10. Taylor series
· Week 11.Extensions of Taylor series methods

· Week 12. Introduction to differential equations

· Week 13. Separation of variables and its applications

· Week 14 Two-order constant coefficient differential equations

Laboratory projects (specify weeks on each):

Spring:
Lecture, Tuesday/ Thursday, 11:20 – 12:40pm

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages

Course number: AMS 210

Course Title: Applied Linear Algebra (Required/ Elective

Course credits: 

Course Instructor: Dr. Ilya Vakser
Current Catalog Description:

An introduction to the theory and use of vectors and matrices. Matrix theory including systems of linear equations. Theory of Euclidean and abstract vector spaces.  Eigenvectors and eigenvalues. Linear transformations. 

Prerequisites by Topic:

AMS 151 Applied Calculus I or MAT131 Calculus I or MAT141 Honors Calculus I or co-requisite: MAT 126, Calculus B.

Course Goals:

Textbook:
David Lay, Linear Algebra and Its Applications, Third Edition, Addison-Wesley; 2003, ISBN: 0-201-70970-8

Course references: 

Major topics covered:

· Week 1.  Linear Models

· Week 2.  Basic Properties of Systems of Linear Equations

· Week 3.  Elementary Row Operations, Row Reduction and Echelon Forms

· Week 4.  Vectors and Solutions of Linear Equations

· Week 5.  Linear Independence and Midterm 1

· Week 6.  Matrix Operations

· Week 7.  Matrix Inverses

· Week 8.  Matrix Factorizations

· Week 9.  Matrix Applications and Midterm 2

· Week 10. Determinants

· Week 11. Vector Spaces

· Week 12. Vector Spaces of a Matrix, Rank of a Matrix      

· Week 13. Eigenvectors and Eigenvalues

· Week 14.  Inner Products and Orthogonal Projections    

Laboratory projects (specify weeks on each):
Spring:
Lecture, Monday/ Wednesday/Friday, 10:40 – 11:35 am (2 other lecture sections)

Fall: 
Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35 am (2 other lecture sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  AMS 301

Course Title: Finite Mathematical Structures (Required/Elective)

Course credits: 

Course Instructor:  Dr. Alan Tucker
Current Catalog Description:

An introduction to graph theory and combinatorial analysis. The emphasis is on solving applied problems rather than on theorems and proofs. Techniques used in problem solving include generating functions, recurrence relations, and network flows. This course develops the type of mathematical thinking that is fundamental to computer science and operations research.

Prerequisites by Topic:

AMS  210, Applied Linear Algebra or MAT 211, Introduction to Linear Algebra or AMS 361, Applied Differential Equations, or MAT 303, Calculus IV: Differential Equations.

Course Goals:

Textbook:
Alan Tucker. Applied Combinatorics, Fourth Edition, John Wiley, 2002 ISBN: 047143809-X

Course references: 

Major topics covered:

· Week 1.Graph Models, 

· Week 2.Graph Isomorphism, Edge Counting

· Week 3. Planar Graphs, Euler Cycles

· Week 4. Hamilton Circuits and Graph Coloring

· Week 5. Trees

· Week 6. Searching and Traveling Salesman Problem

· Week 7. First Mid-term and Introduction to Counting

· Week 8. Problem with Permutations and Combination

· Week 9. Selections and Arrangements with Repetition

· Week 10. Binomial Coefficients and Generating Functions

· Week 11. More Generating  Functions

· Week 12. Second Mid-term and Recurrence Relations

· Week 13. More Recurrence Relations

· Week 14. Inclusion-Exclusion Method

Laboratory projects (specify weeks on each):
Spring:
Lecture, Tuesday/Thursday, 9:50-11:10 pm (one other lecture section)

Fall: 
Lecture, Tuesday/Thursday, 12:50 – 2:20 pm (two other lecture sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  AMS310

Course Title: Survey of Probability and Statistics (Elective)

Course credits: 3 
Course Instructor: Dr. Kenny Ye/ Dr. Yongmin Zhang
Current Catalog Description:

A survey of data analysis, probability theory, and statistics.  Stem and leaf displays, box plots, schematic plots, fitting straight line relationships, discrete and continuous probability distributions, conditional distributions, binomial distribution, normal and t distributions, confidence intervals, and significance tests.  May not be taken for credit in addition to ECO 320 Mathematical Statistics.

Prerequisites by Topic:

AMS 201 Matrix Methods and Models or AMS210 Applied Linear Algebra or MAT 211 Introduction to Linear Algebra

Course Goals:

Textbook:
Richard A. Johnson, Miller and Freund's Probability and Statistics for Engineers, Prentice Hall; 6th edition, 1999, ISBN: 0130141585

Course references: 

Major topics covered:

Topics Covered:

· Week 1. Descriptive statistics

· Week 2. Measures of central tendency and variation

· Week 3. Probability

· Week 4. Discrete distributions

· Week 5. Mean and variance, Chebyshev’s Theorem

· Week 6. The normal distribution, normal approximation to the binomial

· Week 7. Continuous distributions

· Week 8. Joint distributions

· Week 9. Sampling distribution, Central Limit Theorem

· Week 10. Inferences concerning one mean (Hypothesis testing and confidence interval)

· Week 11. Inferences concerning two means

· Week 12. Inferences concerning variances

· Week 13. Inferences concerning proportions

Laboratory projects (specify weeks on each):
Spring:
(3 sections)

Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40pm


Lecture Tuesday/ Thursday, 3:50 – 5:10pm


Lecture, Monday/ Wednesday, 5:20 – 6:40pm

Fall:
(3 sections)

Lecture, Monday/ Wednesday, 6:50 – 8:10pm


Lecture, Tuesday/ Thursday, 6:50 – 8:10pm


Lecture, Monday/ Wednesday, 2:20-3:40pm

Course number: BIO150

Course Title: The Living World (Elective) 

Course credits: 3
Course Instructor: Dr. Manuel Lerdau/ Dr. Jeffrey Levinton/ Dr. Matthew Schmidt
Current Catalog Description:

An exploration of life from organisms to molecules.  The connections between biodiversity, molecules, and evolution are examined. Recitation/ laboratories familiarize students with the tools, models, and concepts of modern biology. Two hours of lecture and one two hour recitation/ laboratory per week. 
Prerequisites by Topic:

High school biology and chemistry; satisfaction of entry skill in mathematics requirement.

Course Goals:

Textbook:
Neil Campbell, Biology, Pearson Higher Education; 6th edition, 2001, ISBN: 0805366245

Course references: 

Major topics covered:

· Weeks 1 & 2: Unifying Themes in Biology, The Tree of Life, Where did life come from? Chemistry and the Early Earth, Life's molecules and the importance of RNA 

· Weeks 3. & 4: The first cells - putting it in a sac! Prokaryotic cells - "Before the nucleus". The advent of the nucleus: early eukaryotes, modem "Protists" What does a cell do for fun? Sexual and asexual reproduction involve mitosis and meiosis 

· Weeks 5. & 6: 1 monk + 1 garden + lots of peas + a very good brain = the first understanding of the principles of inheritance, Mendel's legacy: Chromosomes, genes, and DNA. Another look at Mendel's Laws: Where do they come from and why do they work? Biology isn't really about organisms - it's about information: how is a brain like a species?

· Weeks 7 & 8: Cancer I: What is this disease?  Cancer II: Why haven't we done better? The biology of ecosystems, Types of ecosystems. Species Interactions, Diversity and Philosophy of Classification 

· Weeks 9 & 10: Darwin and Natural Selection. The nature of science: hypotheses, theories, and laws. Sexual Selection: Why Sex?

· Weeks 11 & 12: Population Genetics and the Hardy-Weinberg Equilibrium; Microevolution and mechanisms of change

· Weeks 13 & 14:  Speciation and Extinction; Human Evolution; Evidence for Evolution: Facts and Fallacies 

Laboratory projects (specify weeks on each):
Spring:
Lecture, Tuesday/ Thursday, 8:20 – 9:40am


Lab/ Recitation, 2 hour (22 sections)

Fall: 
Lecture, Tuesday/ Thursday, 12:50 – 2:10pm


Lab/ Recitation, 2 hour (16 sections)

Course number:  BIO203E

Course Title: Fundamentals of Biology: Cellular and Organ Physiology (Elective)

Course credits: 4
Course Instructor:  Dr. William Collins, Dr. Lonnie Wollmuth
Current Catalog Description:

The fundamentals of cell and organ physiology in mammalian and non-mammalian organisms.  The structure and function of cell membranes and the physiology of cell to cell signaling, cellular respiration, and homeostasis of organs and organisms are examined with an emphasis on the comparative physiology of vertebrates and invertebrates.

Prerequisites by Topic:

BIO150E The Living World; CHE123E Introductory Chemistry I or CHE131E General Chemistry I or CHE141E Honors Chemistry I; MAT125C Calculus A or higher or AMS151C Applied Calculus I 
Course Goals:

Textbook:
Neil Campbell, Biology, Pearson Higher Education; 6th edition, 2001, ISBN: 0805366245

The Mortypak :A Dissection Guide & Atlas to the Fetal Pig (David G. Smith &

Michael P. Schenk, special edition with 3 custom pages, 2nd ed., 2003, Morton

Publishing Company)

Lab Manual: Foundations of Biology: Cell and Organ Physiology 2004, Pacific

Crest Publishers.

Course references: 

Major topics covered:

Topics Covered:

· Week 1. Homeostasis & Physiological Ecology & Introduction to Laboratory 
· Week 2. Temperature Regulation[image: image1.png]


 & Water and Ion Balance Musculo-Skeletal System [image: image2.png]



· Week 3. Water and Ion Balance: Regulatory Organs[image: image3.png]


 & Kidney Fetal Pig I [image: image4.png]



· Week 4. Kidney: Cellular Mechanisms[image: image5.png]


 & Homeostasis: Hypothalamus & Pituitary Fetal Pig II [image: image6.png]



· Week 5. Electrodiffusion & Origin of the Membrane Potential[image: image7.png]


 

· Week. 6. Nerve Action Potential Electrodiffusion [image: image8.png]


& Cellular Communication: The Synapse[image: image9.png]


 

· Week 7. Excitation-Contraction Coupling: Skeletal Muscle Action Potentials [image: image10.png]


& Excitation-Contraction  Coupling: Smooth Muscle[image: image11.png]


 

· Week 8. Mechanical and Electrical Properties of the Heart Reflex Physiology [image: image12.png]


& Regulation of the Heart by the Nervous System[image: image13.png]


 

· [image: image14.png]


Week 9.  Circulation Human CV Physiology [image: image15.png]


& Regulation of Circulation and Blood Pressure[image: image16.png]


 

· Week 10. Respiratory Systems and Gas Exchange & Transport of O2 and CO2Cardiovascular Physiology [image: image17.png]



· Week 11. Regulation of Respiration[image: image18.png]


 & Movement and Locomotion Human Respiration [image: image19.png]



· Week 12. Digestion and Metabolism[image: image20.png]


& Neural Control of Somatic and Autonomic Function Sensory Physiology [image: image21.png]



· Week 13. Regulation of Metabolism[image: image22.png]


 & Regulation of Reproduction[image: image23.png]


 [image: image24.png]



Laboratory projects (specify weeks on each):
Spring:
Lecture Tuesday/ Thursday, 9:50 – 11:10am

Lab, 3 hours (23 sections)

Course number:  CHE131E

Course Title:  General Chemistry I (Elective)

Course credits:  4
Course Instructor: Dr. Joseph W. Lauher, Dr. Nancy Goroff, and Dr. Daniel Raleigh, Dr. Benjamin Hsiao
Current Catalog Description:

A broad introduction to the fundamental principles of chemistry, including substantial illustrative material drawn from the chemistry of inorganic, organic, and biochemical systems. The principle topics covered are stoichiometry, the states of matter, chemical equilibrium and introductory thermodynamics, electrochemistry, chemical kinetics, electron structure and chemical bonding, and chemical periodicity. The sequence emphasizes basic concepts, problem solving, and factual material. It provides the necessary foundation for students who wish to pursue further coursework in chemistry. 

Prerequisites by Topic:

MAT123C Introduction to Calculus and CHE130 Problem Solving in General Chemistry or pre- or corequisite of MAT125C Calculus A or higher
Course Goals:

Textbook:
Chemistry, A Molecular Science, 3rd Ed. by John Olmsted and Gregory Williams (Wiley, 2002), ISBN# 0471390712. 
Foundations of Chemistry Part 1 by David Hanson (Pacific Crest, 2003). ISBN: 1-878437-40-2, ISBN: 1-878437-41-0, ISBN: 1-878437-45-3

Course references: 

Major topics covered:

Topics Covered:

· Week 1. Science of Chemistry

· Week 2. Measurements and Units

· Week 3. Atoms 

· Week 4. Elements  

· Week 5. Energy

· Week 6. Molecules

· Week 7. The Mole and Mass

· Week 8. Chemical Formulas 

· Week 9. Aqueous Solutions

· Week 10. Atoms and Light

· Week 11. Electrons

Laboratory projects (specify weeks on each):
Fall:
Lecture, Monday/ Wednesday/ Friday, 2:20 – 3:15pm


Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35am


Recitation, 1 hour and 20 minutes (30 sections)

Spring: 
Lecture, Monday/ Wednesday/ Friday, 2:20-3:15pm


Recitation, 1 hour and 20 minutes (10 sections)


Course number: CHE132E

Course Title: General Chemistry II (Elective) 

Course credits: 4

Course Instructor: Dr. David Hanson, Dr. Roy Lacey, and Dr. Peter Tonge
Course Objectives:

A broad introduction to the fundamental principles of chemistry, including substantial illustrative material drawn from the chemistry of inorganic, organic, and biochemical systems. The principle topics covered are stoichiometry, the states of matter, chemical equilibrium and introductory thermodynamics, electrochemistry, chemical kinetics, electron structure and chemical bonding, and chemical periodicity. The sequence emphasizes basic concepts, problem solving, and factual material. It provides the necessary foundation for students who wish to pursue further coursework in chemistry. 

Pre- or Corequisite(s): C or higher in CHE124E Introductory Chemistry II or CHE131E General Chemistry , MAT125C Calculus A or MAT126C Calculus B or higher.
Text(s): 
Chemistry, A Molecular Science, 3rd Ed. by John Olmsted and Gregory Williams (Wiley, 2002), ISBN# 0471390712. 
Foundations of Chemistry Part 1 by David Hanson (Pacific Crest, 2003). ISBN: 1-878437-40-2, ISBN: 1-878437-41-0, ISBN: 1-878437-45-3

Class/ Laboratory Schedule:
Spring:
Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35am


Lecture, Monday/ Wednesday/ Friday, 2:20 – 3:15pm


Recitation, 1 hour and 20 minutes (23 sections)

Fall:
Lecture, Monday/ Wednesday/ Friday, 2:20 – 3:15pm


Recitation, 1 hour and 20 minutes (9 sections)

Topics Covered:

· Week 1.
Fundamentals of Chemical Bonding

· Week 2.
Molecular Bonding

· Week 3.
Resonance (Lewis) Structure

· Week 4.
Valence Shell Electron Pair Repulsion Theory

· Week  5.
Organic Structures

· Week 6.
Multiple Bonds

· Week 7.
Intermolecular Interaction

· Week 8.
Micelles

· Week 9. Lipid Bilayers

· Week 10. Colligative Properties

· Week 11. Macromolecules

· Week 12. Synthetic Polymers

· Week 13. Biopolymers

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  CHE133

Course Title: General Chemistry Laboratory I (Elective)

Course credits:  1
Course Instructor: Dr. Robert Schneider and Dr. Mohammad  Akhtar

Current Catalog Description:

Designed to familiarize students with (1) some chemical and physical properties of substances, (2) techniques of quantitative chemistry, and (3) scientific methodology. Unlike some laboratory courses in Chemistry, the objective of this course is not to demonstrate and confirm principles that are the subject of the accompanying lecture course(s), but rather to apply chemical principles in a series of exercises based largely on "real world" materials - many of which are found around the home. Indeed, in some instances, you will be asked to bring such samples to the laboratory for the purpose of studying one or more of their properties. In many of the exercises, results will be known neither to you, nor to the course staff, prior to completion.
Prerequisites by Topic:

CHE123E Introductory Chemistry I or CHE131E General Chemistry I or CHE198E Chemistry for Engineers
Course Goals:

Textbook:
Laboratory Manual: "Introductory Chemistry Laboratory Manual - CHEMISTRY 133", Fourth Edition. Publ: Hayden McNeil

Course references: 

Major topics covered:

· Week 1. Safety

· Week 2. Introduction to Laboratory Measurements

· Week 3. Food Dyes: Spectroscopy and Beer's Law   

· Week 4. Identification of Food Dyes by Paper Chromatography   

· Week 5. Acid Content of Fruit Juices and Soft Drinks 

· Week 6. Strength of Vinegar by Acid-Base Titration   

· Week 7. Preparation of an Alum

· Week 8. Identification of Household "Chemicals"    

· Week 9. Reduction of Vanillin to Vanillyl Alcohol - Infrared Studies 

· Week 10.  Analysis of Hydrogen Peroxide by Titration 

· Week 11. Gasometric Determination of Sodium Bicarbonate in a Mixture  

· Week 12. Gravimetric Determination of Sodium Bicarbonate in a Mixture 

Laboratory projects (specify weeks on each):

Fall:
Lecture, 55 minutes (7 sections)


Laboratory, 3 hours (35 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: CHE141E

Course Title: Honors Chemistry I (Elective)

Course credits: 4
Course Instructor:  Dr. Michelle Millar
Current catalog description:

The topics covered in this sequence are similar to those in CHE 131E General Chemistry I and CHE 132E General Chemistry II, but the sequence draws more on students’ previous background in science and mathematics in order to present the material in a more quantitative manner. The students in CHE 141E Honors Chemistry I and CHE 142E Honors Chemistry II typically have good backgrounds in mathematics and science, especially chemistry and physics. It is strongly recommended that Honors Chemistry Laboratory be taken concurrently.

Prerequisites by Topic:

High school chemistry; level 5 on the mathematics placement examination or co-registration in MAT125C Calculus A or higher calculus course or AMS151C Applied Calculus I 
Course Goals:

Textbook:
Steven S. Zumdahl, Chemical Principles, Houghton Mifflin Company; 4th ed edition, 2002, ISBN: 0618120785

Course references: 

Major topics covered:

Topics Covered:

· Week 1.
Atoms, Molecules, Ions

· Week 2.
Types of Chemical Reactions and Solution Stoichiometry

· Week 3. 
Gases, Chemical Equilibrium, Acids & Bases

· Week 4.
Application of Aqueous Equilibria

· Week 5.
Energy, enthalpy, thermochemistry

· Week 6.
Spontaneity, entropy and free energy

· Week 7.
Electrochemistry

· Week 8. 
Quantum Mechanics and atomic theory

· Week 9.
Bonding: General Concepts; Covalent Bonding Orbitals

· Week 10. Chemical Kinetics, Liquids and Solids

· Week 11. Properties of Solutions

· Week 12. Elements: Group 1A-8A, Transition Metals and Coordination Chemistry

· Week 13. The Nucleus

· Week 14. Organic and Biochemical Molecules

Laboratory projects (specify weeks on each):
Fall:
Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35am


Recitation, 55 minutes (3 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: CHE142E

Course Title: Honors Chemistry II (Elective)

Course credits: 4

Course Instructor: Dr. Stephen Koch
Current Catalog Description:

Course Objectives:

The topics covered in this sequence are similar to those in CHE 131E General Chemistry I and CHE 132E General Chemistry II, but the sequence draws more on students’ previous background in science and mathematics in order to present the material in a more quantitative manner. The students in CHE 141E Honors Chemistry I and CHE 142E Honors Chemistry II typically have good backgrounds in mathematics and science, especially chemistry and physics. It is strongly recommended that Honors Chemistry Laboratory be taken concurrently. 

Prerequisites by Topic:

C or higher in CHE141E Honors Chemistry I, MAT126C Calculus B or higher or AMS161 Applied Calculus II
Course Goals:

Textbook:
Steven S. Zumdahl, Chemical Principles, Houghton Mifflin Company; 4th ed edition, 2002, ISBN: 0618120785

Course references: 

Major topics covered:

· Week 1. Oxidation- Reduction

· Week 2. Electrochemistry

· Week 3. Molecular Structure and Symmetry

· Week 4. Chirality

· Week 5. Organic Reactions

· Week 6. Organic Synthesis

· Week 7. Quantum Chemistry

· Week 8. Hybrid Orbitals

· Week 9. Molecular Orbitals

Laboratory projects (specify weeks on each):
Spring:
Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35am


Recitation, 55 minutes (3 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  CHE143E

Course Title: Honors Chemistry Laboratory I (Elective)

Course credits: 1

Course Instructor: Dr. Robert Kerber and Dr. Mohammad Akhtar
Current Catalog Description:

Laboratory program similar in content to CHE 133 General Chemistry Laboratory I and CHE 134 General Chemistry Laboratory II but conducted at a more intensive and stimulating level. Priority given to students in the University’s honors programs.

Prerequisites by Topic:

CHE141E Honors Chemistry I
Course Goals:

Textbook:
CHE143 Laboratory Manual
Course references: 

Major topics covered:

· Lab Measurements

· Food Dyes by Paper Chromatography

· Food Dyes - Spectrophotometry

· Dyes in foods: sample preparation

· Acid Content of Fruit Juices and Soft Drinks

· Vinegar Titration

· Unknown Acid

· IR of Unknown Acid and Vitamin C

· Redox Titration of Vitamin C

· “Organic” and Synthetic Vitamin C

· Dissolved Oxygen in Water

· Forensics: Who Wrote the Ransom Note?

Laboratory projects (specify weeks on each):
Fall:
Lecture, Thursday, 8:20 – 9:15 am


Laboratory, 3 hours (3 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  MAT131C

Course Title: Calculus I

Course credits:  4
Course Instructor:  Dr. Michael Anderson, Dr. Moira Chas

Current Catalog Description:

The differential calculus and integral calculus, emphasizing conceptual understanding, computations and applications, for students who have the necessary background from 12th year high school mathematics. Differentiation of elementary algebraic; trigonometric, exponential, and logarithmic functions; graphing; modeling and maximization; the Rieman integral; and the fundamental theorem.

Prerequisites by Topic:

B or higher in MAT123C Introduction to Calculus, or level 5 on the mathematics placement examination, or B of higher in MAT122C Overview of Calculus with Applications and coregistration in MAT130 Functions.

Course Goals:

Textbook:
J. Stewart, Calculus: Concepts and Contexts (Single Variable), Brooks Cole; 2 edition, 2000, ISBN: 0534434665

Course references: 

Major topics covered:

· Four ways to represent a function

· Mathematical Models

· New functions from old functions

· Exponential functions 

· Inverse functions and logarithms

· The tangent and velocity problems

· The limit of a function

· Precise definitions of limits

· Calculating limits using the limit laws

· Continuity

· Limits involving infinity

· Tangents, velocities, and other rates of change

· Derivatives

· The derivative as a function

· What does f' say about f?

· Derivatives of polynomials and exponentials

· The product and quotient rules

· Derivatives of trigonometric functions

· The chain rule

· Implicit differentiation

· Derivatives of logarithmic functions

· Linear approximation and differentials

· Related rates

· Maximum and Minimum values

· Derivatives and the shapes of curves

· Indeterminate forms and L'Hospital's rule

· Optimization problems

· Antiderivatives

· Areas and distances

· The definite integral

· Evaluating definite integrals

· The Fundamental Theorem of Calculus

Laboratory projects (specify weeks on each):
Spring:
Lecture, 160 minutes (2 sections)


Recitation, 55 minutes (5 sections)

Fall:
Lecture, 160 – 165 minutes (3 sections)


Recitation, 55 minutes (12 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: MAT132

Course Title:  Calculus II

Course credits: 4

Course Instructor: Dr. John Terilla

Current Catalog Description:

A continuation of MAT131C Calculus I, covering symbolic and numeric methods of integration; area under a curve; volume applications such as work and probability; improper integrals and L’Hospital’s rule; complex numbers; sequences; series; Taylor series; differential equations; and modeling.

Prerequisites by Topic:

C or higher in MAT131C Calculus I or MAT141C Honors Calculus I or AMS151C Applied Calculus I, or level 7 on the mathematics placement examination.
Course Goals:

Text(s): 

J. Stewart, Calculus: Concepts and Contexts (Single Variable), Brooks Cole; 2 edition, 2000, ISBN: 0534434665

Course references: 

Major topics covered:

· Areas and distance

· The definite integral

· Evaluating definite integrals

· The fundamental theorem of calculus

· Substitution

· Integration by parts

· Approximate integration

· Improper integrals

· More Area

· Volumes

· Arc Length

· Average value

· Applications in biology and economics

· Modeling with differential equations

· Direction fields and Euler's method

· Separable equations

· Exponential growth and decay

· The logistic equation

· Predator-Prey systems

· infinite sequences

· Series

· Integral and comparison tests

· Other convergence tests

· Power series

· Representation of a function as a power series

· Taylor and Maclauren series

· The Binomial Series

· Applications of power series

· Using series to solve Diff Eqs

Laboratory projects (specify weeks on each):
Fall:
Lecture, 160 minutes (2 sections)


Recitation, 55 minutes (8 sections)

Spring:
Lecture, 160 minutes (2 sections)


Recitation, 55 minutes (10 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  PHY125E

Course Title: Classical Physics A

Course credits: 4

Course Instructor:  Dr. Deane Peterson, Dr. Linwood Lee
Current Catalog Description:

An introductory survey of the mechanics of point particles and extended objects. Particular emphasis is placed upon motion in one and two dimensions and upon the concepts of momentum and energy. Calculus is used concurrently with its development in MAT125C Calculus A.

Prerequisites by Topic:

Level 4 on the mathematics placement examination; MAT125C Calculus A or MAT131C Calculus I or MAT141C Honors Calculus I or AMS151C Applied Calculus I

Course Goals:

Textbook: 

Hugh D. Young, University Physics with Modern Physics, PEARSON ED./PRENTICE HALL, 11th edition, 2004, ISBN: 0805391789

Major topics covered in course:

· Acceleration

· Resolution of Forces, an exercise in Vector addition

· Projectile Motion

· Newton’s Second Law

· The Conical Pendulum, Uniform Circular Motion

· Conservation of Energy

· Conservation of linear momentum.

· Simple Harmonic Motion

Laboratory projects (specify weeks on each:

Spring:
Lecture, Monday/ Wednesday/ Friday, 8:30 – 9:25 am


Recitation, 55 minutes (3 sections)


Laboratory, 120 minutes (3 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: PHY126E

Course Title: Classical Physics B

Course credits:  4

Course Instructor:  Dr. Clark McGrew
Current Catalog Description:

An introduction to fluid mechanics, thermodynamics, wave mechanics, and optics. 

Prerequisites by Topic:

PHY125E Classical Physics A or PHY131E Classical Physics I/ PHY133 Classical Physics Laboratory I or PHY141E Classical Physics I: Honors; MAT126C Calculus B or MAT132 Calculus II or MAT142 Honors Calculus II or AMS161 Applied Calculus II

Course goals:

Textbook: 

Douglas C. Giancoli, Physics for Scientists and Engineers with Modern Physics, Prentice Hall; 3rd edition, 2000, ISBN: 0130215171

Course references:

Major topics covered: 

· Conservation of Angular Momentum

· Young's Modulus

· Standing Waves

· The Velocity of Sound

· Thermal Expansion

· The Quest for Absolute Zero

· The Mechanical Equivalent of Heat

· Lens Optics

Laboratory projects (specify weeks on each:

Fall:
Lecture, Monday/ Wednesday/ Friday, 9:35 – 10:30 am


Recitation, 55 minutes (4 sections)


Laboratory, 120 minutes (4 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number:  PHY127E

Course Title:  Classical Physics C

Course credits:  3

Course Instructor:  Dr. Weinacht

Current Catalog Description:

An introductory survey of electromagnetism and electric circuit theory. Particular emphasis is placed upon the concepts of vector fields, scalar potentials, as well as DC and AC circuit theory with real and complex impedances. Calculus is used concurrently with its development in MAT126C Calculus B.

Prerequisites by Topic:

PHY125E Classical Physics A or PHY131E Classical Physics I/ PHY133 Classical Physics Laboratory I or PHY141E Classical Physics I: Honors; MAT126C Calculus B or MAT132 Calculus II or MAT142 Honors Calculus II or AMS161 Applied Calculus II
Course Goals:

Textbook:

http://wps.aw.com/aw_young_physics_11/

Course references: 

Major topics covered in course:

· Introduction and Electrostatics: The role of electromagnetism in the universe, Coulomb's law and the electric field, Gauss's law, The electric potential, Capacitance, dielectrics and energy storage 

· Electric Currents: Currents and Resistance, DC Circuits 

· Magnetism: Laws for the magnetic field, Magnetism from currents: Biot-Savart law, Induction and Faraday's law, Oscillating circuits, AC circuits

· From Electricity to Light: The displacement current and Maxwell's equations, Light as waves 

Laboratory projects (specify weeks on each:
Spring:
Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40 am


Recitation, 55 minutes (4 sections)


Laboratory, 120 minutes (4 sections)
Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: PHY131E

Course Title: Classical Physics I

Course credits:  3

Course Instructor:  Dr. Ralf Averbeck, Dr. Alexander Abanov, Dr. Laszio Mihaly, Dr. Philip Solomon, Dr. Michael Rijssenbeek

Current Catalog Description:

An introductory survey of mechanics, wave motion, kinetic theory, and thermodynamics. Calculus is used concurrently with its development in MAT131C Calculus I.

Prerequisites by Topic:

MAT125C Calculus A or MAT131C Calculus I or MAT141C Honors Calculus I or MAT126C Calculus B or AMS151C Applied Calculus I or level 5+ on the mathematics placement examination; PHY133 Classical Physics Laboratory I

Course Goals:

Textbook:
Hugh D. Young, University Physics with Modern Physics, PEARSON ED./PRENTICE HALL, 11th edition, 2004, ISBN: 0805391789

Course references: 

Major topics covered:

· Units, Physical Quantities, and Vectors
· One-Dimensional Motion
· Two/Three-Dimensional Motion
· Circular Motion
· Newton's first and second laws
· Newton's third law
· Applying the first and second law
· Friction
· Circular-motion dynamics
· Work and Kinetic energy
· Power
· Potential Energy
· Energy Conservation & Momentum Conservation
· Collisions
· Rotational motion 

· Moment of inertia
· Torque
· Torque vector
· Energy and Angular momentum
· Statics
· Gravitation and Keppler's Laws
· Harmonic motion
· Damping and Resonance
· Fluids and Bernoulli's Principle
· Waves
· Superposition and Interference
· Sound waves
· Standing waves
· Doppler effect
· Temperature and expansion
· Heat
· Molecular theory of Heat
· 1st law - thermodynamics
· Thermodynamics
· 2nd Law and Heat engines
· Carnot cycle
Laboratory projects (specify weeks on each:
Fall:
Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40 pm


Recitation, 55 minutes (15 sections)

Spring:
Lecture, Monday/ Wednesday/ Friday, 8:30 – 9:25 am


Recitation, 55 minutes (4 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: PHY132E

Course Title: Classical Physics II

Course credits:  3

Course Instructor:  Dr. Michael Rijssenbeek, Dr. Kenneth Lanzetta, Dr. James Lattimer, Dr. Konstantin Likharev, Dr. Michael Gurvitch, Dr. William Weisberger, Dr. Jacobus Verbaarschot, Dr. Michal Simon, Dr. Amos Yahil
Current Catalog Description:

An introductory survey of electromagnetism, electric circuit theory, and optics. Calculus is used concurrently with its development in MAT132 Calculus II. 

Prerequisites by Topic:

PHY131E Classical Physics I/ PHY133 Classical Physics Laboratory Ior PHY141E Classical Physics I: Honors; PHY134 Classical Physics Laboratory II; MAT132 Calculus II or MAT142 Honors Calculus II or MAT127 Calculus C or AMS161Applied Calculus II

Course Goals:

Textbook:
Hugh D. Young, University Physics with Modern Physics, PEARSON ED./PRENTICE HALL, 11th edition, 2004, ISBN: 0805391789

Course references: 

Major topics covered:

· Charges and Coulomb's Law
· Electric field
· Electric flux
· Gauss' Law
· Electric potential

· Calculating the potential
· Capacitance
· Dielectrics
· Resistance
· Electrical Circuits
· Electrical Power
· Magnetic field
· Motion in a magnetic field
· Magnetic force
· Sources of the magnetic field
· Ampere's Law
· Force between Conductors
· Induction
· Electromotive force
· Displacement current
· Inductance
· LR circuits
· Series LRC Circuit
· Phasors
· Reactance and resonance
· Transformers
· Maxwell's Equations
· Electromagnetic waves
· Reflection and refraction
· Total internal reflection
· Polarization
· Mirrors and flat interfaces
· Lenses
· Optical Instruments
· Interference and diffraction

· Michelson Interferometer

· Diffraction

· Interference patterns

· Gratings

Laboratory projects (specify weeks on each:
Fall:
Lecture, Monday/ Wednesday/ Friday, 10:40 – 11:35 am


Recitation, 55 minutes (3 sections)

Spring:
Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40 pm


Recitation, 55 minutes (9 sections)

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: PHY141E

Course Title: Classical Physics I Honors

Course credits:  4

Course Instructor:  Dr. Gene Sprouse
Current Catalog Description:

ntended for students with strong interests and abilities in science and mathematics. The topics covered are similar to those in PHY131E Classical Physics I, but are treated in more depth in a small class setting. 

Prerequisites by Topic:

Level 6 on the mathematics placement examination, or B or higher in MAT126C Calculus B or MAT131C Calculus I or MAT141C Honors Calculus I or AMS151C Applied Calculus I, or B+ or higher in MAT125C Calculus A, or permission of instructor (priority to students in honors program and Women in Science & Engineering Program);

Course Goals:

Textbook:
Hugh D. Young, University Physics with Modern Physics, PEARSON ED./PRENTICE HALL, 11th edition, 2004, ISBN: 0805391789

Course references: 

Major topics covered:

· Measurement, units

· One-dimensional kinematics

· Constant-acceleration motion

· 3D kinematics, vectors

· Projectile motion

· Circular motion, rel. velocity

· Newton's 1st and 2nd laws

· 3rd law, Applications of laws

· Dynamics, friction,

· Circular motion, Work

· Kinetic Energy, Power

· Potential Energy

· Conservative Forces

· Momentum, Impulse

· Collisions, Center of Mass

· Rotational motion

· Moment of inertia

· Torque, work

· Angular momentum,gyroscopes

· Equilibrium, Elasticity

· Gravitation, Black holes

· Periodic Motion

· Forced oscillation, Pendulum

· Fluids

· Buoyancy

· Bernoulli's Principle

· Mechanical Waves

· Normal modes

· Sound and Hearing

· Standing Waves, Interference

· Beats, Doppler effect

· Temperature, expansion

· Heat, calorimetry

· Thermal properties of matter

· Molecular view

· Specific heat, phase change

· 1st law - thermodynamics

· Thermodynamic processes

· Heat engines,

· 2nd law - thermodynamics Entropy

Laboratory projects (specify weeks on each:
Fall:
Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40 pm


Recitation, Thursday, 3:50 – 4:45 pm


Laboratory, Thursday, 4:50 – 6:50 pm

Estimated CAC Category content (core/advanced), in credits:

Data structures:

Algorithms:

Software design: 

Computer organization and architecture: 

Concepts of programming languages: 

Course number: PHY142E

Course Title: Classical Physics II Honors

Course credits:  4

Course Instructor:  Dr. Gene Sprouse

Current Catalog Description:

Intended for students with strong interests and abilities in science and mathematics. The topics covered are similar to those in PHY132E Classical Physics II, but are treated in more depth in a small class setting.

Prerequisites by Topic:

PHY141E Classical Physics II: Honors or permission of department; MAT132 Calculus II or MAT142 Honors Calculus II or MAT127 Calculus C or AMS161 Applied Calculus II

Course Goals:

Textbook:
Hugh D. Young, University Physics with Modern Physics, PEARSON ED./PRENTICE HALL, 11th edition, 2004, ISBN: 0805391789

Course references: 

Major topics covered:

· Electric Charge, Coulomb’s Law

· Electric Field, dipoles

· Gauss’s Law

· Applications of Gauss’s Law

· Charges on conductors

· Electric Potential Energy

· Equipotential Surfaces, Gradients

· Capacitors

· Dielectrics

· Electric Current, Resistance

· EMF and circuits

· DC circuits, Kirchoff’s rules

· RC circuits, Power distribution

· Magnetic Fields

· Magnetic Flux, motion of charges

· Force on current loop, Hall effect

· Sources of Magnetic Fields

· Magnetic field of a circular loop

· Ampere’s law, applications

· Induction, Faraday’s Law

· Lenz’s Law, motional EMF

· Displacement Current

· Inductance

· Inductors, R-L,L-C, RLC circuits

· AC circuits, phasors

· Power in AC circuits, resonance, transformers

· Maxwell’s equations and EM waves

· EM waves

· Energy and Momentum in EM waves

· Standing EM waves, spectrum

· Optics, reflection, refraction

· Polarization

· Huygen’s Principle

· Optical instruments, reflection, refraction

· camera, eye

· magnifier, telescope, microscope

· Interference, coherence

· Intensity in interference

· Michelson Interferometer, Diffraction

· One slit, multiple slits

· X-ray diffraction, circular apertures, holography

Laboratory projects (specify weeks on each:
Spring:
Lecture, Monday/ Wednesday/ Friday, 11:45 – 12:40 pm


Recitation, Thursday, 2:20 – 3:15 pm


Laboratory, Thursday, 3:20 – 5:20pm

