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Course Outline
TITLE:



Fundamentals of College Mathematics 2

CATALOG NO.:


MA122

CREDIT HOURS:


4

LAB. HOURS:


0

PREREQUISITES:


MA121 Fundamentals of College Mathematics 1

CATALOG

DESCRIPTION:


This is the second of a two-course

sequence for students in programs that require mathematics through polynomial calculus. Topics include complex numbers, exponential and logarithmic functions, analytic geometry, limits, derivatives and integrals of polynomial functions, applications of the derivative, and area under a curve.

COURSE  TEACHING  GOALS  FOR  ALL  TOPICS:

GOAL  A:  Use mathematical processes to acquire and convey

          knowledge.

GOAL  B:  Systemically solve problems.

SUNY Learning Outcomes

1. The student will develop well reasoned arguments.
2. The student will identify, analyze, and evaluate arguments as they occur in their own and other’s work.

3. The student will demonstrate the ability to interpret and draw inferences from mathematical models such as formulas, graphs, tables, and schematics.

4. The student will demonstrate the ability to represent mathematical information symbolically, visually, numerically, and verbally.

5. The student will demonstrate the ability to employ quantitative methods such as arithmetic, algebra, geometry, or statistics to solve problems.

6. The student will demonstrate the ability to estimate and check mathematical results for reasonableness.

7. The student will demonstrate the ability to recognize the limits of mathematical and statistical methods.

TOPIC 1.     COMPLEX  NUMBERS

The rectangular, polar, and exponential forms of complex numbers are studied. Methods of adding, subtracting, multiplying, dividing, raising to powers, and finding roots of complex numbers are covered.

Topic Goal:  To help students develop an understanding of                     complex numbers, and how to perform operations

                  on complex numbers.

Student Outcomes:

The student will:

1.1  Express complex numbers in the form a + bj
     1.2  Simplify integral powers of j
     1.3  Convert complex numbers from one form (rectangular,              polar, or exponential) to another 

     1.4  Add, subtract, multiply, and divide complex numbers in           rectangular form
1.5 Represent complex numbers graphically (as vectors in the complex plane)

1.6  Add and subtract complex numbers graphically

     1.7  Determine the modulus and argument of a complex number
          in polar form

     1.8  Multiply and divide complex numbers in polar or                  exponential form

     1.9  Raise complex numbers to powers and find roots of                complex numbers in exponential form and in

          polar form (De Moivre’s Theorem)

TOPIC 2.     EXPONENTIAL  AND  LOGARITHMIC  FUNCTIONS

The exponential and logarithmic functions are studied. The relationship between exp. and log. functions is discussed. Basic exponential and log. functions are graphed. Certain types of equations are graphed on linear, log., and semi-log paper. Computations are performed using the properties of logarithms.

Topic Goal:  To help students develop an understanding of                     exponential functions, log. functions, and

             their graphs.


Student Outcomes:


The student will:

2.1  Convert from exponential form to logarithmic form, and
     vice-versa

     2.2  Demonstrate an understanding of the properties of                exponents and logarithms

     2.3  Discuss the properties of basic exponential and

          logarithmic functions and their graphs

2.4 Sketch the graphs of basic exponential and logarithmic functions

2.5  Demonstrate how to use a calculator to approximate               natural and common logarithms

     2.6  Solve exponential and logarithmic equations

     2.7  Solve applied problems involving exponential or

          logarithmic equations

2.8 Demonstrate an understanding of how to use the “change- of-base formula for logarithms”

2.9  Graph certain types of equations (involving powers or            exponential expressions) on log-log or semilog graph             paper

TOPIC 3.     TOPICS  IN  PLANE  ANALYTIC  GEOMETRY
Topics include the distance formula, slopes, lines, circles, parabolas, ellipses, and hyperbolas. Emphasis should be placed on the definitions of these curves and their graphs. The student should be able to recognize or write the equations of the above curves in their “standard forms”.

Topic Goal:   To help students develop an understanding of                     the equations and graphs of the conic                            sections.

Student Outcomes:


The student will:

3.1  Use the distance formula (for two points in the plane)

     3.2  Demonstrate an understanding of the slope of a line,             the inclination of a line, and the relationship between           them

     3.3  Determine whether two lines are parallel,

          perpendicular, or neither

     3.4  Graph any line

     3.5  Find an equation of a line, given two pieces of                  information about the line

3.6  Demonstrate an understanding of the various forms of             the equation of a line, and be able to convert to the            slope-intercept form or the general form from another            form

3.7 Define circle, parabola, ellipse, and hyperbola
3.8 Convert an equation of any of these four curves to    standard form or general form (if necessary, by      completing the square(s))

3.9 Given an equation of one of these four curves, identify key features and draw its graph

3.10 Given key features write an equation of any of the four curves

3.11 Demonstrate an understanding of translation of axes and           its effect on equations

TOPIC 4.     TOPICS  IN  DIFFERENTIAL  CALCULUS

Included are the computation of limits, the “delta-process”, the definition of the derivative of a function, interpretations of the derivative, “rules” (properties) of differentiation, differentials, and applications of the derivative.
Topic Goal:  To help students develop an understanding of                     limits, derivatives, how to differentiate                        functions, and how derivatives can be applied                    in various types of problems.


Student Outcomes:


The student will:

4.1  Demonstrate an understanding of limits and continuity

     4.2  Calculate limits or show that a limit does not exist
4.3  Distinguish between average rate of change and                   instantaneous rate of change
     4.4  Define the derivative of a function

4.5 Use the definition of the derivative to find derivatives of functions
4.6 Demonstrate how to use the rules of

          differentiation to find derivatives of various                   functions

4.7  Use the chain rule for derivatives
     4.8  Use implicit differentiation to find derivatives

     4.9  Demonstrate an understanding of the slope of a tangent           line, and its relation to the derivative

     4.10 Find equations for the tangent line and the normal line           to the graph of a given function at a given point

     4.11 Provide complete solutions to related-rates problems

     4.12 Use the 1st and 2nd derivatives to get information (such           as where the function is increasing, where it’s

          decreasing, concavity, relative extrema, inflection              points) and then use this information to sketch the

          graph of a function


4.13 Determine higher-order derivatives of select functions

4.14 Solve applied maximum/minimum problems

4.15 Demonstrate an understanding of differentials, and how           they can be used in estimating “errors”

TOPIC 5.     TOPICS  IN  INTEGRAL  CALCULUS

Included are antiderivatives, the indefinite integral, the definite integral, and the area under a curve.

Topic Goal:   To help students develop an understanding of                     indefinite and definite integrals, how to                        integrate certain types of functions, and how                    to evaluate definite integrals for those types                    of functions.

Student Outcomes:

The student will:     

5.1 Discuss similarities and differences of the

          antiderivative, indefinite integral, and definite

          integral

5.2 Demonstrate an understanding of certain properties of

     integrals

     5.3  Evaluate the constant of integration, given sufficient           information

     5.4  Approximate (by partitioning an interval into                    subintervals of equal width) the area under a curve

5.5 Use integration to find the exact area under a curve

5.6 Determine numerical approximation to definite integrals using The Trapezoidal Rule or Simpson’s Rule

     5.7  Evaluate definite integrals
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