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LEHIGH CARBON COMMUNITY COLLEGE

COURSE OUTLINE

for

MAT 190 – CALCULUS AND ANALYTIC GEOMETRY I


Division/Department:
Mathematics


Credit Hours:
3


Lecture Hours:
3


Laboratory Hours:
0


Other:
0


Course Origination Date:
1970


Reviewed/Revised Date:
July 2005


Submitted by:
Rosemary Kradel (on behalf of the Math Division)


Prerequisite(s):
COMPASS (Algebra 71) and high school math through trigonometry, or both MAT 160 and MAT 165 (at least "C" grades), or MAT 170 (at least a "C")


Corequisite(s):
None

Course Description
Primarily intended for students majoring in science, mathematics, or engineering.  Topics include data analysis, limits, differentiation with applications (optimization and related rates), and integration.  A graphing calculator is required.  

Course Objectives
This course is the first course in a four‑semester calculus series.  It develops the basis upon which the later three semesters are built.  The main objective is to provide a thorough understanding of basic calculus theory.  Considerable attention will be devoted to the applications of these theories in terms of problem solving.  These theories and their applications will be viewed analytically, graphically and numerically with the use of a graphing calculator.  The course is a requirement for mathematics, science and engineering students.  Therefore, concepts discussed will be directed primarily toward these areas of study.  

At the conclusion of the course the student will be able to:  

 1.
Model physical situations using a variety of functions.

 2.
Fit models to data.

 3.
Find limits and deal with areas as limits.

 4.
Find derivatives and apply them.

 5.
Use derivatives and graphing utilities to thoroughly analyze curves.

 6.
Find integrals and apply them to area, distance, and average values.

Course Content

I.
PRECALCULUS REVIEW AND LIMITS



A.
Graphs and Models



B.
Linear Models and Rate of Change



C.
Functions and Graphs



D.
Regression



E.
Finding Limits Graphically, Numerically, and Analytically



F.
Continuity


II.
DIFFERENTIATION



A.
Tangent Lines and the Derivative



B.
Techniques of Differentiation and Rate of Change



C.
Product Rule and Quotient Rule



D.
The Chain Rule



E.
Implicit Differentiation



F.
Related Rates


III.
APPLICATIONS OF DIFFERENTIATION



A.
Extrema on an Interval



B.
Rolle's Theorem; Mean Value Theorem



C.
Increasing and Decreasing Functions and the First Derivative



D.
Concavity and the Second Derivative



E.
Curve Sketching



F.
Applied Maximum and Minimum Problems


IV.
INTEGRATION



A.
Antiderivatives:  The Indefinite Integral



B.
Areas as Limits



C.
The Definite Integral



D.
First Fundamental Theorem of Calculus



E.
Evaluating Definite Integrals by Substitution

Grading Procedures
This will consist of several exams, quizzes, homework problem assign​ments and a comprehensive final exam.  A standard grading scale will be used.

Textbook
Larson, Hostetler, and Edwards, Calculus, Eighth Edition, Houghton Mifflin.  

A graphing calculator is required.

Collegewide Student Learning Competencies for MAT 190

	Collegewide Student Learning Competencies
	Check if addressed by this course
	Describe tools used for measurement

	 1.
Think critically and creatively
	X
	Tests, quizzes, submitted assignments

	 2.
Communicate effectively
	X
	Tests, quizzes, submitted assignments

	 3.
Apply quantitative reasoning
	X
	Tests, quizzes, submitted assignments

	 4.
Participate cooperatively within a team
	
	

	 5.
Use current technology effectively
	X
	Tests, quizzes, submitted assignments

	 6.
Apply information literacy skills
	
	

	 7.
Observe and analyze the diverse human experience
	
	

	 8.
Interpret how systems work in the natural world
	
	

	 9.
Evaluate ethical aspects of decision making
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Course-Specific Student Learning Competencies

	Outcome
	Means for Addressing Outcome
	Means for Measuring Outcome

	Model physical situations using a variety of functions.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.

	Fit models to data.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.

	Find limits and deal with areas as limits.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.

	Find derivatives and apply them.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.

	Use derivatives and graphing utilities to thoroughly analyze curves.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.

	Find integrals and apply them to area, distance, and average values.
	Lecture, discussion, group projects, and/or out-of-class homework assignments.
	Exams, quizzes, assignments and/or projects.
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