MTH 1101:  Calculus I, 3CU
Pre-requisites: None

Course Description:
This course introduces the two main branches of Calculus: Differential and Integral Calculus. Differential Calculus studies rates of change in one quantity relative to rate of change in another quantity and Integral Calculus studies the accumulation of quantities such as distance travelled or area under a curve. The two processes are inversely related as specified by the Fundamental Theorem of Calculus.

Course Objectives

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

· demonstrate a good overall conceptual understanding of functions and their graphical, numerical, analytical, and verbal representations
· state and prove theorems on limits; compute limit of a function
· identify functions that are continuous

· compute derivative of a function from first principles
· apply differentiation to solve real life problems
· evaluate the definite integral of a function as a limit of Riemann sums

· apply integration to compute area of region, volume of a solid.
Detailed Course Outline
Review of Functions and Graphs
Relations, function, domain, range, composition of functions. One-to-one and onto functions.  Inverses, graphs of functions (9hrs)
Limits and Continuity 

The concept of the limit, computation of limits, one-sided limits, limits involving infinity, formal definition of the limit and simple computations, continuity of functions. (9hrs)
Differentiation

The derivative, the derivative as a function, computation of derivatives, relation between differentiable functions and continuous functions, tangent lines and velocity, the power rule, the product and quotient rules, derivatives of trigonometric functions, derivatives of exponential and logarithmic functions, the chain rule, implicit differentiation, higher order derivatives, the mean value theorem, Rolles’ theorem, L’Hospital’s rule, increments and differentials. (12hrs)

Applications of Differentiation
Linear approximation and Newton’s method, maximum and minimum values [optimization], increasing and decreasing functions, concavity, overview of curve sketching, rates of change, related rates. (9hrs)
Integration 

Anti-derivatives, Riemann sums, area, the definite integral, the fundamental theorem of Calculus, techniques of integration, the mean value theorem for integrals, average value. (3hrs)
Applications of the Definite Integral 

Area between curves, volume, surface area of a volume of solid of revolution. (3hrs)

Reading List

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

· 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
· a good overall conceptual understanding of functions and their graphical, numerical, analytical, and verbal representations
· ability to state and prove theorems on limits; compute limit of a function
· ability to identify functions that are continuous, compute derivative of a function from first principles
· apply differentiation to solve problems involving a quantity changing in relation to another, compute the definite integral of a function as a limit of Riemann sums

· apply integration to compute area of region, volume of a solid
