MTH 1201: Calculus II, 3CU

Pre-requisites: MTH1101

Course Description:
This course is a continuation of Calculus I. In this course integration of a non-continuous function is tackled. Different coordinates systems and the procedure of moving from one to another are studied. Computations are made of various quantities like the equations of lines and planes, the length of an arc and the surface area of a body. Functions of different variables are introduced with easy computations of multiple integrals.

Course Objectives

At the end of this course the student should be able to:

· identify and evaluate an improper integral

· apply polar coordinates to carry out integration of  some functions

· compute the vector equation of a line and  plane 

· compute areas of regions and arc lengths

· compute double and triple integrals.

Detailed Course Outline

Improper Integrals

Forms of improper integrals, divergence and convergence of improper integrals, evaluation of improper integrals (9hrs)
Polar Coordinates

Polar to Cartesian coordinate conversions and vice versa, Sketching of curves given in polar coordinates. Special conics (parabola, ellipse and hyperbola) in polar coordinates.  Arch length, area, and tangents in polar coordinates. Cylindrical and spherical coordinates (9hrs)
Vectors, Lines and Planes 

Vectors in the plane and in space. Lines in space. The dot product. The cross product. Equations of lines and planes. (6hrs)

Vector valued functions

Vectors function, component functions, Limits and continuity. Special curve: helix. Derivatives and integrals, applications to surface areas, volumes and normal.  Formulas of arch length and curvature. (9hrs)
Functions of several variables 

Real valued functions:  graphs of real valued functions of several variables, partial Differentiation: partial derivatives, tangent planes and normals, maxima and minima. Double integrals over rectangles, triple integrals, change of order of integration. (9hrs)
Vector Analysis
Application of Vector fields, Fundamental theorem of line integrals, Green’s theorem, Divergence theorem, Stoke’s theorem. (3hrs)

Reading List

The reading list will include but is not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer

· Calculus with Analytical Geometry, Edwards, C.H. Jr. and Penney, David E., 4th Edition, Englewood Cliffs: Prentice Hall Inc., 1994
· Calculus Fong Yuen and Wang Yuen: Springer, 1999

· Calculus, Dale Varberg and Edwin J. Purcell, Eighth Edition, Prentice-Hall, 2000

· Calculus, Dennis D. Berkey and Paul Blanchard, Saunders College Publishing.
Learning Outcome
· identify and evaluate an improper integral

· apply polar coordinates to carry out integration of  some functions

· compute the vector equation of a line and  plane 

· compute areas of regions and arc lengths

· compute double and triple integrals.

