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Course Description:                   290-3-3-.13  (1) (a) 1 
This course covers vector-valued functions; functions of several variables, partial 
derivatives and their applications; quadric surfaces, multiple integration, and vector 
calculus, including fine and surface integrals; curl and divergence Green's Theorem, and 
Stoke's Theorem.  
 
Course Objectives:                     290-3-3-.13  (1) (a) 1 
This course is designed to provide students of science, mathematics, and engineering an 
undemanding of multivariate calculus. 
  
1.  The use of the methods of vector analysis including differentiation and integration of 
vector functions, finding tangent and normal vectors for curves, and graphing quadric 
surfaces.  
2.  The theory of functions of several variables, including continuity, partial and 
directional derivatives, the differential. and the finding of extrema.  
3.  The theory and use of multiple integrals, with applications to problems' of area, 
volume, surface area, mass and moments.  
4. The definitions, theory and application of line and surface integrals.  
 
Course Evaluation:                   290-3-3-.13  (1) (a) 1 
  
The grading components for this course consist of the following activities: 
  
1.   Quizzes/written Assignments                   25% of Grade  
2.   Tests                                        50% of Grade  
3.  Comprehensive Final Examination            25% of Grade  
 
Assignments prepared outside of class must form no more than 5% of the grade. 
 
 Final grades are assigned by the percentage of the total points earned for the course. 
 
2 90 - 100% A        80 - 89% B         70 - 79%. C 60 - 69% D         59% and lower F 
 



Unit I:      Vector Valued Functions  
 
Unit Objectives: Upon completing this unit the student should be able to:  
 
1.  Find the derivative of a vector-valued function  
2.  Integrate vector functions  
3.  Solve problems involving velocity and acceleration  
4.  Find tangent and normal vectors and, arc length and curvature of a curve in the plane 
and also in space.  
5.   Graph and identify quadric surfaces  
 
Content:  
1.   Vector-valued functions   
2.   Differentiation and integration of vector-valued functions   
3.   Velocity and acceleration  
4.   Tangent vectors and normal vectors   
5.   Arc length and curvature  
6.   Quadric Surfaces  
 
Unit II:      Functions of Several Variables  
 
Unit Objectives: Upon completing this unit the student should be able to:  
 
1.  Define functions of several variables.  
2.  Find partial derivatives of functions.  
3.  Determine the criteria for finding the extrema of functions of two or three variables.  
4.  Apply differentials and the chain rule in problem solving.  
5.    Define the directional derivative and gradient, obtain the equation of a tangent plane, 
and solve problems involving these concepts.  
 
Content:  
1.   Introduction to functions of several variables 
2.   Limits and continuity  
3.   Partial derivatives 
4.   Differentials   
5.   The Chain Rule   
6.   Directional derivatives and gradients   
7.  Tangent planes and normal lines   
8.  Extrema of functions of two variables  
9.  Applications of extrema of functions of two variables  
10.  Lagrange multipliers  
 



 
 
 
Unit III:       Multiple Integration  
 
Unit Objectives: Upon completing this unit the student should be able to:  
 
1.  Define double and triple integrals and solve problems involving these integrals.  
2.  Solve volume problems.  
 
Content:       
1.    Iterated integrals and area in the plane  
2.    Double integrals and volume   
3.    Change of variables: Polar coordinates   
4.    Centers of mass and moments of inertia  
5.    Surface area 
6.    Triple integrals and applications   
7.   Triple integrals in cylindrical and spherical coordinates   
8.   Change of variables: Jacobians  
 
Unit IV:       Vector Analysis  
 
Unit Objectives:     Upon completing this unit the student should be able to:  
1.   Evaluate line integrals  
2.   Determine whether a vector field is conservative  
3.   Evaluate integrals using Green's theorem, the divergence theorem and Stoke's 
Theorem.  
 
Content:  
1.   Vector Fields  
2.   Line Integrals  
3.   Conservative Vector Fields and Independence of Path   
4.   Green's Theorem  
5.   Parametric Surfaces and Surface Integrals  
6.   Stoke's Theorem  


