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A.
Course Description:


Prerequisite: MAC 2312 or appropriate score on the SPC mathematics placement test. This course is designed to follow Calculus with Analytic Geometry II. Topics include vectors in the plane and space, three-dimensional surfaces, various coordinate systems, vector-valued functions, differential calculus of functions of several variables, gradients, directional derivatives, applications of partial derivatives, multiple integration, vector analysis, line integrals, surface integrals and applications.  62 contact hours.

B.
Major Learning Outcomes:


1.
The student will apply concepts of the geometric properties and calculus concepts involving surfaces, two- and three-dimensional vectors, vector-valued functions, planes, lines and the cylindrical and spherical coordinate systems.


2.
The student will apply the concepts of limits, continuity, differentiability and the chain rule to functions of several variables.


3.
The student will apply the theory of the calculus of functions of several variables to applied problems.


4.
The student will apply the extension of the concept of the "definite integral" to a two- and three-dimensional setting and understand the theoretical development with respect to Riemann sums.


5.
The student will apply concepts of multiple integrals to applied problems.


6.
The student will demonstrate the concepts of vector analysis to applied problems.

C.
Course Objectives Stated in Performance Terms:


1.
The student will apply concepts of the geometric properties and calculus concepts involving surfaces, two- and three-dimensional vectors, vector-valued functions, planes, lines and the cylindrical and spherical coordinate systems by:


a.
computing the following when given two- or three-dimensional vectors:  sum, difference, scalar product, magnitude, dot product, cross product (3-dim. only), vector projection, scalar projection.


b.
finding the equations of planes and the parametric and symmetric equations of a line when given sufficient information.


c.
finding the derivatives and integrals of vector-valued functions and apply these to applied problems concerning both the motion of a particle, and tangent and normal vectors.


d.
using vector dot products and cross products in order to compute distances between points, skew lines and planes.


e.
using cylindrical or spherical coordinates to solve problems dealing with three-dimensional geometry.


2.
The student will apply the concepts of limits, continuity, differentiability and the chain rule to functions of several variables by:


a.
finding limits of functions of two or three variables if the limits exist; show that a limit does not exist by using different paths.


b.
determining if a given function of two or three variables is continuous or differentiable at a point.


c.
determining the partial derivatives of functions of two or more independent variables.


d.
determining the partial derivatives of composite functions of two or more variables by using the chain rule.


e.
finding the first or second partial derivatives of functions of two variables at a given point by using the definition of partial derivative.


3.
The student will apply the theory of the calculus of functions of several variables to applied problems by:


a.
using the differential to demonstrate the differentiability of a function of several variables.


b.  computing the directional derivative for a function of two or three variables and find the equations of the tangent plane and normal line to a point on a given surface.


c.  computing the gradient and use it in applied problems.


d.  computing the possible extreme for a function of two variables.


4.
The student will apply the extension of the concept of the "definite integral" to a two- and three-dimensional setting and understand the theoretical development with respect to Riemann sums by:


a.
approximating the value of an integrable function of two variables by using Riemann sums.


b.
computing the values of double and triple integrals by using iterated integrals in rectangular coordinates, polar coordinates, cylindrical coordinates and spherical coordinates.


5.
The student will apply concepts of multiple integrals to applied problems by computing areas, volumes, centers of mass and surface areas by using double or triple integrals in rectangular, polar, cylindrical and spherical coordinates.


6.
The student will demonstrate the concepts of vector analysis to applied problems by:

a. computing the line integral of a given 2 - or - 3 dimensional vector function by:




1)
parametric equations




2)
determining if conservative and using the Fundamental Theorem of 

Line Integrals




3)
Green's Theorem


b.
computing the curl and divergence of a vector field.


c.
evaluating surface integrals including flux integrals both with and without the Divergence Theorem.

d.
applying  line integrals and surface integrals to applied problems.  

D.
Criteria Performance Standard:

Upon successful completion of the course the student will, with a minimum of 70% accuracy, demonstrate mastery of each of the above stated objectives through classroom measures developed by individual course instructors.

E. 

Rationale:
The course was changed in compliance with the required curriculum review process that takes place for every approved course outline at St. Petersburg College every three years.  This review includes adjustments of format to be consistent with other course outlines; consideration of multicultural dimensions of the courses, improving the course to reflect the input and expertise of the content area faculty members, improvements in wording to accommodate new instructional methodology, and corrections of grammar.

This review process was completed by Mark Hardies and Beth Goodbread (TS Campus) with input from the united mathematics faculty college-wide.
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