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TROY UNIVERSITY 
MTH 2227, Calculus III 

 
 
1.  Course Listing, Number, Title, Number of Semester Hours: 

 
MTH 2227, Calculus III, (4) 

  
2.  Accurate Course Description: 
  
Topics include vector functions, functions of two or more variables, partial derivatives and their 
applications, quadric surfaces, multiple integration, and vector calculus, Green’s theorem, curl, 
divergence, surface integrals, and Stokes’ Theorem.   Prerequisites:  MTH 1126 or Advanced 
Placement 
 
3.  Course Textbooks, Manuals, or Required Materials: 
Calculus,  Larson, Hostetler and Edwards, 8th edition  

 
 
4.  Course Objectives: 

Upon completion of this course, the student should be able to: 
1.  Graph vectors, planes, and quadric surfaces. 
2.  Use spherical and cylindrical coordinate systems. 
3.  Apply calculus concepts to vector-valued functions. 
4.  Determine limits and continuity of functions of several variables. 
5.  Find partial derivatives of functions of several variables, with applications to directional 

 derivatives and extrema  
6.  Find multiple integrals and apply them to find areas, volumes, center of mass, and surface 

 area. 
7.  Understand the concept of vector fields. 
8.  Write and evaluate a line integral 
9.  Evaluate a surface integral 
9.  Evaluate divergence and curl 
10.Apply Green’s Theorem and Stokes’ Theorem 
 

 
5.  Course Outline of Topics 
 
Vectors and the Geometry of Space 

Review of 2 and 3 dimensional vectors and lines and planes in space 
Sketch surfaces in space 
Space curves 
Cylindrical and spherical coordinate systems 
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Vector-valued functions 

Definitions 
Motion in space 
Calculus of vector-valued functions 
Curvature 
Tangential and normal components of acceleration 

 
Functions of several variables 

Limits and continuity 
Partial derivatives 
Differentials 
Chain rules 
Directional derivatives and gradients 
Tangent planes 
Extrema of functions of two variables 

 
Multiple integrals 

Double integrals. 
Applications of double integrals 
Moments and center of mass 
Double integrals in polar coordinates 
Triple integrals in rectangular, cylindrical and spherical coordinates 
Applications of triple integrals 
 

Topics in vector calculus 
Vector fields 
Line integrals 
Divergence and curl 
Surface integrals 
Green’s theorem and Stokes’ Theorem
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