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STAFFORD COUNTY PUBLIC SCHOOLS 

 
Curriculum Overview 

     Dual Enrollment Calculus 
 

Course Description:  
    Dual Enrollment Calculus is a year-long course which consists of two, five-credit college courses 

offered by Germanna Community College.  MTH173, Calculus with Analytic Geometry I, is taught first 

semester and MTH174, Calculus with Analytic Geometry II is taught second semester.  MTH173 presents 

analytic geometry and the calculus of algebraic and transcendental functions including the study of limits, 

derivatives, differentials, and an introduction to integration along with applications.  MTH174 continues 

the study of analytic geometry and the calculus of algebraic and transcendental functions including 

rectangular, polar, and parametric graphing, indefinite and definite integrals, methods of integration and 

power series along with applications.   

    NOTE:  Students must pass the first semester (MTH173) in order to remain enrolled for the second 

semester (MTH174). Auditing of this course is not permitted. Please see the math department chairperson 

for further information. 

 

Essential Skills/Processes:  
     The development of problem solving skills and logical reasoning is a major goal of the mathematics 

program at every level.  Students will develop a wide range of mathematical skills and strategies for 

understanding and solving a variety of problem types. 

     Calculus has its own language.  The vocabulary and symbols are very important to a student’s 

understanding of calculus concepts.  Students will use mathematical skills, symbols, and vocabulary to 

read and communicate about calculus.  Students will apply calculus concepts in solving practical 

problems. 

 

Essential Knowledge:   

 

 To develop the concept of limit and to include the identifying properties of limits and establishing of 

guidelines for evaluating limits. 

 To define the relationship between the slope of a curve and the derivative of a function and to apply 

differentiation techniques to define motion in a plane.  Differentiation techniques will include explicit 

and implicit differentiation, higher order differentiation, and their application in solving related rate 

problems and maximum-minimum problems. 

 To define and develop integration techniques to include derivation of the basic integration formulas, 

and the indefinite integral. 

 To develop a procedure for determining the area under a curve and between two curves through 

demonstration of the relationship of the procedure to integration. 

 To apply techniques of integration to determine volume of a solid, surface of revolution, and arc 

length of a curve over a finite interval. 

 To identify the properties of transcendental functions: 

 -exponential function 

 -logarithmic function 

 -trigonometric functions and their inverses 

 To develop and apply formulas for the derivatives and integrals of various type algebraic and 

transcendental functions and their inverse functions. 
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 To develop the polar coordinate system and a procedure for determining the area of a region bounded 

by polar graphs and develop formulas in polar form for the equations of: 

 -straight line    -tangent line 

 -circle     -arc length 

 To develop parametric form for equations and demonstrate and apply the use of parametric equations 

to describe curves in a plane. 

 To develop the geometry and algebra of vectors in a plane and use vector-valued functions to describe 

motion in a plane. 

 To develop the three-dimensional coordinate system and: 

 -identify the properties of the cross-product and dot product of vectors 

 -develop the equation of a line and a plane 

 -describe motion along a space curve via vector functions 

 -establish the concept of a function in several variables 

 

Resources: 

 Stafford County Public Schools:  http://stafford.schoolfusion.us/ . 

 High School Course Catalog: http://stafford.schoolfusion.us/ . Click on “For Parents/Students” tab. 

 VA Mathematics Standards of Learning: 

http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/review.shtml  

 School Report Card (VA Department of Education): 

http://www.doe.virginia.gov/statistics_reports/school_report_card/index.shtml   
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