APPENDIX: Course Descriptions

Current courses

ASTR 3020. OBSERVATIONAL TECHNIQUES IN ASTRONOMY. (3-0-3) SPRING

Prerequisite: MATH 1113 & ASTR 1000 or PHYS 1111 or PHYS 2211. The study of modern techniques used to obtain data and determine the physical properties of astronomical objects. Topics will include the geometry of the sky, electromagnetic radiation, telescopes, modern electronic imaging and spectroscopic devices, and the determination of the physical and statistical properties of stars and galaxies.

CHEM 1211. PRINCIPLES OF CHEMISTRY I. (3-0-3) (AREA D) FALL, SUMMER

First course in a two-semester sequence covering the fundamental principles and applications of chemistry for science majors. Topics to be covered include composition of matter, stoichiometry, Periodic relations, and nomenclature.

CHEM 1211L. PRINCIPLES OF CHEMISTRY LABORATORY I. (0-2-1) (AREA D) FALL, SUMMER

Prerequisite or corequisite: CHEM 1211. Laboratory course to accompany CHEM 1211. This course has a laboratory fee.

CHEM 1212. PRINCIPLES OF CHEMISTRY II. (3-0-3) (AREA D) SPRING, SUMMER

Prerequisite: CHEM 1211 and 1211L. Second course in a two-semester sequence covering the fundamental principles and applications of chemistry for science majors.

CHEM 1212L. PRINCIPLES OF CHEMISTRY LABORATORY II. (0-2-1) (AREA D) SPRING, SUMMER

Prerequisite or corequisite: CHEM 1212. Laboratory course to accompany CHEM 1212. This course has a laboratory fee.

CHEM 4211. PHYSICAL CHEMISTRY I. (3-0-3) FALL

Prerequisites: At least 12 semester hours of chemistry; PHYS 2212 and 2212L; MATH 1262. First of a two-semester sequence designed to present the fundamentals of physical chemistry.

CHEM 4211L. PHYSICAL CHEMISTRY LABORATORY I. (0-3-1) FALL

Prerequisite or corequisite: CHEM 4211. Laboratory course to accompany CHEM 4211. This course has a laboratory fee.

CHEM 4212. PHYSICAL CHEMISTRY II. (3-0-3) SPRING

Prerequisite: CHEM 4211 and 4211L. A continuation of CHEM 4211.

CHEM 4212L. PHYSICAL CHEMISTRY LABORATORY II. (0-3-1) SPRING

Prerequisite or corequisite: CHEM 4212. Laboratory course to accompany CHEM 4212. This course has a laboratory fee.

MATH 1115. INTEGRATED CALCULUS IA. (4-0-4) (AREA A OR D)

Prerequisite: Four years of high school mathematics. This is part one of a two-course sequence that spreads the topics of Precalculus and Calculus I over two courses. This allows time to review and develop the precalculus topics in the context of understanding and developing the skills to solve calculus problems. A foundation in functions as well as the concepts of limits, continuity and derivative are developed in this course. Polynomial and power functions will be explored in depth. For each class of functions, the student will study properties, graphs, and applications with calculus concepts. These calculus concepts will include limits, continuity, and differentiation. A student may not receive credit for the MATH 1115-MATH 1116 sequence and the sequence MATH 1113-MATH 1261. A student may not receive credit for both MATH 1113 and MATH 1115 in areas A and D of the core. A student who transfers MATH 1115 and MATH 1116 to a USG institution will receive credit for MATH 1113 and Calculus I. A non-science major who transfers MATH 1115 to another USG institution will satisfy the Area A mathematics requirement. A science major who transfers only MATH 1115 to a USG institution is not guaranteed satisfaction of the Area A mathematics requirement. Approved for 2-year pilot (2007-2009). Students who elect MATH 1115 in Area A will count three hours in Area A and one hour in Area F or in the last 60 hours of their undergraduate program. Students who elect MATH 1115 in Area D will count three hours in Area D and one hour in Area F or in the last 60 hours of their undergraduate program.

MATH 1116. INTEGRATED CALCULUS IB. (4-0-4) (AREA D)

Prerequisite: MATH 1115. This is part two of a two-course sequence that integrates the topics of Precalculus and Calculus I over two courses. This allows time to review and develop the precalculus topics in the context of understanding and developing the skills to solve calculus problems. This sequence provides students with a foundation in functions including polynomial, power, rational, exponential, logarithmic, and trigonometric functions and their inverses. For each class of functions, the student will study properties, graphs, and applications with calculus concepts. These calculus concepts will include limits, continuity, differentiation, and Riemann integration. A student may not receive credit for the MATH 1115-MATH 1116 sequence and the sequence MATH 1113-MATH 1261. A student may not receive credit for both MATH 1113 and MATH 1115 in areas A and D of the core. A student who transfers MATH 1115 and MATH 1116 to a USG institution will receive credit for MATH 1113 and Calculus I. A non-science major who transfers MATH 1115 to another USG institution will satisfy the Area A mathematics requirement. A science major who transfers only MATH 1115 to a USG institution is not guaranteed satisfaction of the Area A mathematics requirement. Approved for 2-year pilot (2007-2009).

Students who elect MATH 1116 in Area D will count three hours in Area D and one hour in Area F or in the last 60 hours of their undergraduate program.

MATH 1262. CALCULUS II. (4-0-4) (AREA D)

Prerequisite: C or better in MATH 1261. This course covers further topics in calculus: techniques of integration, analytic geometry and vectors, infinite series, and polar coordinates.

MATH 2150. LINEAR ALGEBRA. (3-0-3)

Prerequisite: C or better in MATH 1261. An introduction to the algebra and geometry of Euclidean 2-space and 3-space and its generalization to n-space and also a transition to the study of abstract vector spaces. Topics include an introduction to eigenvectors and eigenvalues.

MATH 2263. CALCULUS III. (4-0-4)

Prerequisite: C or better in MATH 1262. Multivariable and vector calculus. Topics include vectors, functions of several variables, partial derivatives, multiple integration, Green's and Stoke's Theorem.

MATH 4081. ABSTRACT ALGEBRA I. (3-0-3)

Prerequisite: C or better in MATH 3030. An introduction to the basic structures of algebra including groups, rings, and fields along with their substructures as well as the ideas of homomorphism and isomorphism.

MATH 4082. ABSTRACT ALGEBRA II. (3-0-3)

Prerequisite: C or better in MATH 4081. A study of algebraic basic structures using more sophisticated methods and in greater depth. Topics may include: the Sylow theorems for group theory, finite field theory, dual spaces, category theory, and applications of abstract algebra.

MATH 4261. MATHEMATICAL ANALYSIS I. (3-0-3)

Prerequisites: C or better in both MATH 2263 and MATH 3030. Basic properties of the real numbers, limits, continuity of functions, formal definitions of derivative and integral.

MATH 4262. MATHEMATICAL ANALYSIS II. (3-0-3)

Prerequisite: C or better in MATH 4261. This course is a continuation of MATH 4261. Additional topics may include series, vectors and multidimensional methods.

MATH 4300. COMPLEX VARIABLES. (3-0-3)

Prerequisite: C or better in both MATH 2263 and MATH 3030. An introduction to functions of a complex variable. Topics include the Cauchy-Riemann equations, line integrals, the Cauchy integral formulas, Laurent series, harmonic functions and conformal mapping.

MATH 4340. DIFFERENTIAL EQUATIONS. (3-0-3)

Prerequisite: C or better in both MATH 2263 and MATH 2150. Ordinary differential equations with applications are the primary focus. Some consideration is given to existence and uniqueness theorems.

MATH 4650. NUMERICAL ANALYSIS. (3-0-3)

Prerequisite: C or better in MATH 2150, MATH 1262, and CSCI 1302 or equivalents. A general algorithmic approach to numerical analysis with emphasis on concrete numerical methods. (This course is equivalent to CSCI 4650.)

PHYS 2211. PRINCIPLES OF PHYSICS I. (3-0-3) FALL

Prerequisite MATH 1261 or MATH 1116. Corequisite: MATH 1262 and PHYS 2211L. An introductory course that will include material from mechanics, thermodynamics, and waves. Elementary differential calculus will be used.

PHYS 2211L. PRINCIPLES OF PHYSICS LABORATORY I. (0-2-1)FALL

Prerequisite or corequisite: PHYS 2211. Laboratory course to accompany PHYS 2211. This course has a laboratory fee.

PHYS 2212. PRINCIPLES OF PHYSICS II. (3-0-3) SPRING

Prerequisite MATH 1262. Corequisite or Prerequisite: PHYS 2212L. An introductory course that will include material from electromagnetism, optics, and modern physics. Elementary differential and integral calculus will be used.

PHYS 2212L. PRINCIPLES OF PHYSICS LABORATORY II. (0-2-1) SPRING

Prerequisite or corequisite: PHYS 2212. Laboratory course to accompany PHYS 2212. This course has a laboratory fee.

PHYS 3000. DYNAMICS. (3-0-3), EVEN YEARS, SPRING

Prerequisites: MATH 1262 and PHYS 2211. An intermediate level course on the subject of the dynamics of an individual particle and a system of particles as determined by Newton's laws of motion and gravity. Also included are the Lagrangian and Hamiltonian formulations of dynamics.

PHYS 3100. ELECTRICITY & MAGNETISM. (3-0-3) FALL (EVEN)

Prerequisites: MATH 2263 and PHYS 2212. An intermediate level course on the topics of electrostatics, magnetostatics, Maxwell's equations and electromagnetic waves.

PHYS 3311. MATHEMATICAL PHYSICS. (3-0-3) FALL (ODD)

Prerequisites: MATH 2263; PHYS 2212 and 2212L. Mathematical tools and techniques used in advanced physics and engineering courses with applications in classical and relativistic mechanics, electricity and magnetism, and modern physics.

PHYS 3321. INTRODUCTION TO QUANTUM PHYSICS. (3-0-3) FALL (EVEN)

Prerequisite: PHYS 2212. Corequisite: MATH 2263. An introduction to nonrelativistic quantum physics with an emphasis on applications related to chemistry.

PHYS 4251. INTRODUCTION TO GENERAL RELATIVITY. (3-0-3) SPRING (ODD)

Prerequisite: PHYS 2212 and PHYS 3311. An introduction to the theories of special and general relativity and their applications to cosmology and space-time.

PHYS 4261. INTRODUCTION TO NUCLEAR PHYSICS. (3-0-3) SPRING (ODD)

Prerequisite: PHYS 2212 and PHYS 3321. An introduction to the physics of the atomic nucleus with an emphasis on experimental methods.

PHYS 4999. RESEARCH (VAR. 1-4)

Prerequisites: 8 Credits of Physics, an additional 8 credits of mathematics, astronomy or chemistry, approval of Department Chairman. Course designed to offer the student a meaningful experience in scientific research.

New Courses

PHYS 0001.  First Year Academic Seminar. (1-0-1), Fall Required of all first-year students to be taken in their first semester on campus, this seminar provides an overview of academic requirements for graduation and helps establish meaningful career goals and objectives.  Discussion of policies, standards, procedures, expectations, and resources will contribute to student success not only during the first semester, but throughout the student's academic career at GCSU.

PHYS 1011. Techniques in  Physics I (2-0-2), Fall This course provides both a basic introduction to the practical mathematical and problem solving techniques used in first semester introductory physics and an introduction to the philosophy and ethics of physics and astronomy.

PHYS 1012. Techniques in  Physics II (3-0-3), Spring

Prerequisite: PHYS 1011.

This course provides both a basic introduction to the practical mathematical and problem solving techniques used in second semester introductory physics and an introduction to mathematical concepts used throughout physics.

PHYS 2920.  Sophomore Seminar. (1-0-1), Fall This course is required of all physics majors and is to be taken in the fall semester of their second year.  An overview of support services and leadership opportunities will be presented in order to facilitate development of an academic portfolio and an experiential transcript.  These resources are expected to contribute to the student's successful completion of a B.S. in physics at GCSU.

PHYS 3010. Modern Physics. (3-0-3), Spring

Prerequisite: PHYS 2212 Corequisite: MATH 2263A Basic introduction to non-relativistic quantum physics and its applications to atomic and molecular systems and to Einstein's Theory of Special Relativity.

PHYS 3100L. Electronics Laboratory. (0-3-1), Spring

Prerequisite: PHYS 2212. Co-requisite PHYS 3100.

Laboratory course designed for junior level physics majors to explore experimental techniques and electronics.  Required of physics majors.

PHYS 3920.  Junior Seminar. (1-0-1), Spring

Prerequisites: At least 8 hours of physics.

Presentation and discussion of issues in modern physics.  Required of all junior physics majors.

PHYS 4100. Advanced Electricity & Magnetism. (3-0-3), odd years, Fall

Prerequisite: PHYS 3100.

A course on the following advanced topics of electromagnetism: electromagnetic radiation; the Lorentz Transformation; four vectors, tensors, and the invariance of Maxwell's equations; the Coulomb and Lorentz Gauges; and gauge invariance.

PHYS 4321. Advanced Quantum Physics. (3-0-3), even years, Fall

Prerequisite: PHYS 3321.

An introduction to non-relativistic quantum physics of systems of particles in multiple dimensions.

PHYS 4600L. Advanced Physics  Laboratory. (0-9-3), Fall

Prerequisite: PHYS 3100L, PHYS 3321.

Laboratory course designed for senior level physics majors to explore experimental techniques and topics of modern physics.  

Required of physics majors.

PHYS 4920.  Senior Seminar. (1-0-1), Spring

Prerequisites: PHYS3920.

Presentation and discussion of issues in modern physics.  Required of all senior physics majors.

