MTH 261 Revised: Fall 2022

Virginia Western Community College
MTH 261
Applied Calculus |

Prerequisites
Completion of MTH 161, MTH 167 or equivalent with a grade of C or better.

Course Description

Introduces limits, continuity, differentiation and integration of algebraic, exponential and logarithmic functions
and techniques of integration with an emphasis on applications in business, social sciences and life sciences.
This is a Passport and UCGS transfer course.

Semester Credits: 3 Lecture Hours: 3

Required Materials

Textbook:
Calculus and Its Applications, Bittinger, Ellenbogen, and Surgent, 2" Edition, Pearson. ISBN: 9780135091685

Other Required Materials:
Scientific Calculator

Course Outcomes

At the completion of this course, the student should be able to:

e Limits and Continuity
o Calculate and interpret limits at particular x-values and as x approaches infinity.
o Determine whether a function is continuous at a given point and over open/closed intervals.
e Derivatives
o Find the derivative of a function applying the limit definition of the derivative.
o Interpret the derivative as both the instantaneous rate of change of a function and the slope of
the tangent line to the graph of a function.
o Use the Power, Product, Quotient, and Chain rules to find the derivatives of algebraic,
exponential, and logarithmic functions
e Applications of the Derivative
o Find the relative extreme values for a continuous function using the First and Second Derivative
Tests.

o Apply derivatives to solve problems in life sciences, social sciences, and business.
o Find higher order derivatives and interpret their meaning.
o Use derivatives to model position, velocity, and acceleration.
o Apply First and Second Derivative Tests to determine relative extrema, intervals of increase and
decrease, points of inflection, and intervals of concavity.
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Graph functions, without the use of a calculator, using limits, derivatives and asymptotes.
Use derivatives to find absolute extrema and to solve optimization problems in life sciences,
social sciences, and business.

Perform implicit differentiation and apply the concept to related rate problems AND/OR
Evaluate partial derivatives and interpret their meaning.

e Integration and Its Applications

o
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Use basic integration formulas to find indefinite integrals of algebraic, exponential, and
logarithmic functions.

Develop the concept of definite integral using Riemann Sums.

Evaluate definite integrals using Fundamental Theorem of Calculus.

Use the method of integration by substitution to determine indefinite integrals.

Evaluate definite integrals using substitution with original and new limits of integration.
Calculate the area under a curve over a closed interval [a, b].

Calculate the area bounded by the graph of two or more functions by using points of
intersections.

Use integration to solve applications in life sciences such as exponential growth and decay.
Use integration to solve applications in business and economics, such as future value and
consumer and producer's surplus

Topical Description

Chapter 1 Differentiation: All sections

Chapter 2 Exponential and Logarithmic Functions: All sections

Chapter 3 Applications of Differentiation: Sections 3.6 and 3.7 optional
Chapter 4 Integration: Omit sections 4.6 and 4.7

Notes to Instructors:

The final exam must be comprehensive.
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