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COURSE NUMBER:

MAT 167

COURSE NAME:

Calculus with Analytic Geometry I

COURSE DESCRIPTION:

The first of three sequenced courses in calculus.  Includes the study of limits and continuity of real functions, the derivative and its applications, the integral, and the integration and differentiation of trigonometric, exponential and logarithmic functions.  LAS Computer Literacy.  5 credit hours.  F, Sp, Su.
PREREQUISITE:

ACT math score of at least 25 or a grade of C or better in MAT 130 or equivalent.

TEXT:

Calculus, 8th Edition, by Larson, Hostetler, and Edwards; Houghton-Mifflin, 2006

TECHNOLOGY:

Use of a graphing calculator having at least the capabilities of the TI‑83 will be required for the student throughout the course.  A computer algebra system will be used for some problem exploration, enhanced conceptual understanding, and to engage students as active participants in the learning process.

COURSE OBJECTIVES:

The major goal of this course is to provide students with understanding and proficiency sufficient to enable successful students to pursue further study in mathematics and in disciplines which rely upon understanding of and/or proficiency in the calculus.  In order to meet this major goal, students will learn how to:

1.
Compute limits of algebraic and selected transcendental functions.


(MoStep Mathematics Competencies 5.1, 5.3, 8.1)
2.
Utilize the definition of derivative to derive and/or prove mathematical statements.


(MoStep Mathematics Competencies 5.1, 5.3, 5.5, 8.1)
3.
Find derivatives of algebraic, trigonometric, exponential, and logarithmic functions.


(MoStep Mathematics Competencies 3.4, 5.6, 5.7, 8.1)


4.
Compute definite and indefinite integrals of algebraic, trigonometric, exponential, and logarithmic functions.


(MoStep Mathematics Competencies 3.4, 5.6, 5.7, 8.1)
5.
Apply numerical methods to approximate zeros of functions and areas bounded by continuous functions.



(MoStep Mathematics Competencies 2.3, 5.5)
6.
Identify and use interpretations of the derivative to solve problems such as curve sketching and maximum and minimum applications.


(MoStep Mathematics Competencies 1.1, 3.1, 5.3, 5.5, 8.1, 8.2)
7.
Utilize the Riemann Sum to motivate the use of the definite integral to solve problems.


(MoStep Mathematics Competencies 2.3)
8.
Utilize a computer algebra system to investigate finite and infinite symbolic limits, graphic and differentiate algebraic, and transcendental functions.


(MoStep Mathematics Competencies 1.1, 1.10, 1.11, 5.5, 5.6, 8.1, 8.2)
9.
Utilize mathematical language and symbolism to communicate ideas and repre​sent relationships.


(MoStep Mathematics Competencies 1.2, 5.5)
10.
Interact verbally with others to clarify and extend understanding of mathematical situations.


(MoStep Mathematics Competencies 1.2, 1.12)
11.
Utilize the graphing calculator and/or computer algebra system to analyze functions.


(MoStep Mathematics Competencies 1.10, 1.11, 1.12, 5.1, 5.3)
12.
Interact in a scientific computing environment in an ethical and legal manner.



(MoStep Mathematics Competencies 1.12)
STUDENT COMPETENCIES:

In order to meet the above objectives, successful students will:

1.
Demonstrate understanding of the function as a unifying concept throughout mathematics by utilizing functional notation and the algebraic properties of functions in appropriate situations.

2.
Construct algebraic relationships involving two or more variables using proper​ties of geometric figures.

3.
Solve optimization problems by identifying and using interpretations of the derivative.

4.
Use a symbolic differentiation utility to find the derivative of a function, use the utility to graph the function and its derivative, and describe the behavior of the function.

5.
Compute areas of plane figures by using interpretations of the integral.

6.
Compute approximations of the area bounded by the graph of a function using the Trapezoidal and Simpson's Rules.

7.
Apply the definition of limit and the limit theorems to evaluate the limit of real functions.

8.
Apply the definition of derivative to prove selected theorems.

9.
Build mathematical models for real world situations such as the velocity and acceleration of moving objects, determine minimum distance, estimate error with differentials, and find maximum volume.

10.
Utilize mathematical language and symbolism to communicate ideas and represent relationships.

11.
Utilize the computer to obtain solutions to numerical approximation problems.

12.
Compute error estimates of approximations.

13.
Draw the graph of a function using information obtained by computing the first and second derivative of the function.

14.
Approximate function values by using the differential.

15.
Compute the Riemann Sum of a given function.

16.
Given a one‑to‑one function, find the derivative of its inverse function.

17.
Solve exponential growth and decay problems.

18
Utilize the Fundamental Theorem of Calculus to evaluate the definite integral.

19.
Define the real number e.

20.
When given an integration problem, choose and use appropriate techniques of integration.

21.
Compute the derivative of the composition of two differentiable functions

22.
Compute the derivative of a function defined implicitly.

23.
Determine vertical and horizontal asymptotes to the graph of a function by evaluating the appropriate limits.

24.
Demonstrate proficiency with a computer algebra system in order to facilitate analysis of functions of a single variable and their graphics.

COURSE OUTLINE:


I.
Preliminaries

A.
Graphs and Models

B.
Linear Models and Rates of Change 

C.
Functions and Their Graphs

D.
Review of Trigonometric Functions

E.
Introduction to Computer Algebra Systems


II.
Limits and Their Properties

A.
Introduction to Limits

 
B.
Properties of Limits

C.
Techniques for Evaluating Limits

D.
Continuity and One‑Sided Limits

E.
Infinite Limits


III.
Differentiation

A.
The Derivative and the Tangent Line Problem

B.
Basic Differentiation Rules and Rates of Change 

C.
The Product and Quotient Rules and Higher‑Order Derivatives

D. The Chain Rule

E. Implicit Differentiation

F.
Related Rates


IV.
Applications of Differentiation

A.
Extrema on an Interval

B.
Rolle's Theorem and the Mean Value Theorem

C.
Increasing and Decreasing Functions and the First Derivative Test

D.
Concavity and the Second Derivative

E.
Limits at Infinity

F.
A Summary of Curve Sketching

G.
Optimization Problems

H.
Newton's Method

I.
Differentials


V.
Integration

 
A.
Antiderivatives and Indefinite Integration

 
B.
Area

 
C.
Riemann Sums and Definite Integrals

 
D.
The Fundamental Theorem of Calculus

 
E.
Integration by Substitution

 
F.
Numerical Integration


VI.
Logarithmic, Exponential, and Other Transcendental Functions

A.
The Natural Logarithmic Function and Differentiation

B.
The Natural Logarithmic Function and Integration

C.
Inverse Functions

D.
Exponential Functions: Differentiation and Integration

E.
Bases Other Than e and Applications

F.
Differential Equations: Growth and Decay

G.
Differential Equations: Separation of Variables

H.
Inverse Trigonometric Functions and Differentiation

I. Inverse Trigonometric Functions and Integration

J.
Hyperbolic Functions
PAGE  
01/07


