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[[I. CATALOG DESCR[PT[ON
Vectors, curves and surfaces in 3-dimensional space, differentiation and intcgration of
multivariate functions, line and surface integrals, and, in particular, the thcorems of Green,
Slokes. and Gauss.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Analyze curves and surfaces in 3-dimensional space, especially by using vector methods.
B. Calculate and interpret panial derivatives and gradients and use these in applications,

including optimization.
C. Construct, evaluate, and interpret multiple integrals in rectangular, polar, cylindrical, and

spherical coordinates.
D. Construct, evaluate, and interpret line and surface integrals.
E. Apply and interpret the theorems of Green, Stokes, and Gauss.

V.CONTENTS
A. Analytic Geometry of Space
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I. Vectors and their geometric and physical interpretations
a. Vector addition
b. Scalar multiplication
c. Vector magnitude and unit vectors
d. Dot product and the angle between two vectors
e. Cross product

2. Line equations
a. Vector and parametric equations for a line
b. Distance between a point and a line

3. Plane equations
a. Vector and scalar equations for a plane
b. The angle between two planes
c. Distance between a point and a plane

4. Surfaces
a. Spheres
b. General cylinders
c. Quadric surfaces and their traces

B. Space Curves
I. Parametrizations ofcurves
2. Derivatives and integrals of parametrized curves

a. Tangent vectors and tangent lines
b. Unit tangent vector and unit normal vector
c. Derivative properties for vector operations

3. Arc length
4. Arc length parametrizations
5. Curvature
6. Physical applications

a. Velocity, speed, and acceleration
b. Tangential and normal components of acceleration

C. Differentiation of multivariate functions
I. Graphs of functions, including level curves and level surfaces
2. Limits and continuity
3. Partial derivatives
4. Tangent planes
5. Linear approximations
6. Chain rules
7. Directional derivatives
8. Gradient vector and its properties
9. Optimization and the classification of critical points

10. Lagrange multipliers
D. Integration of multivariate functions

I. Double integrals using rectangular coordinates, including changing the order of
integration

2. Double integrals using polar coordinates, including translating integrals between
rectangular and polar coordinates

3. Triple integrals using rectangular coordinates, including permuting the order of
integration
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4. Triple integrals using cylindrical coordinates, including transforming between
rectangular and cylindrical coordinates

5. Triple integrals using spherical coordinates, including transforming among rectangular,
cylindrical, and spherical coordinates

E. Line Integrals
1. Vector fields, including the gradient field
2. Line integrals of scalar functions
3. Line integrals of vector fields
4. Fundamental theorem of line integrals

a. Conservative vector fields and independence of path
b. Calculation of potential functions

5. Green's Theorem, including its vector form
6. Curl
7. Divergence

F. Surface Integrals
1. Parametric surfaces

a. Surface area
b. Tangent planes

2. Surface integrals of scalar functions
3. Surface integrals of vector fields
4. Stokes's Theorem
5. Gauss's Theorem

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In-class discussion or small group work such as calculating and interpreting partial
derivatives and multiple integrals.

2. Regular out-of-class reading assignments for the material being covered in class
3. Regular homework that provides students with review and practice on the topics and

procedures taught, including problems such as
a. Analyzing the motion of an object by determining its position, velocity, and

acceleration and the length and curvature of its trajectory
b. Determining the volume or mass of a solid by constructing and evaluating a triple

integral using an appropriately chosen coordinate system
B. Evaluation

I. Periodic tests and quizzes that assess each student's proficiency in topics such as
a. Applying vector methods to analyze curves in space
b. Constructing, evaluating, and interpreting multiple integrals

2. Regular homework that assesses each student's day-to-day efforts to learn material such
as
a. Analyzing the motion of an object by determining its position, velocity, and

acceleration and the length and curvature of its trajectory
b. Determining the volume or mass of a solid by constructing and evaluating a triple

integral using an appropriately chosen coordinate system
3. Final examination that assesses each student's proficiency in key course topics from

throughout the course, including problems such as
a. Determining extreme values of a continuous multivariate function on a closed and
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bounded domain
b. Evaluating an integral using Stokes's Theorem

C. Textbooks and other instructional materials
l. Textbook

a. James Stewart, Calculus: Early Transcendentals, 6th edition, Thomson
Brooks/Cole, Belmont, California, 2008

b. The Mathematics Department's textbook list indicates the current textbook
2. Instructor developed materials, for example, supplementary exercises or notes, may be

used
3. A graphing calculator may be required
4. Access to the internet for online homework and/or supplemental materials may be

required

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a».
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