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Description:

Learning Support for College Algebra is a corequisite for students needing MA139 who do not meet the prerequisite of MA139. This course includes mathematical skills necessary to succeed in MA139.
COURSE TEACHING GOALS FOR ALL TOPICS:

GOAL A:  Use mathematical processes to acquire and convey knowledge.

GOAL B:  Systematically 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.

TOPIC 1.  REVIEW OF ALGEBRA

Topics include: a review of the real number system, operations with polynomials, equations of lines, solving linear equations, solving systems of two linear equations in two variables (by graphing, by substitution, by elimination), integer exponents, and solving quadratic equations (by factoring, by use of the quadratic formula).

Student Outcomes:

The student will:

1.1 
Add, subtract, multiply, and divide polynomials

1.2 
Solve linear equations of one variable.
1.3 
Solve systems of two linear equations in two unknowns by graphing, by substitution, and by elimination.
1.4 
Simplify expressions involving integer exponents

1.5 
Solve quadratic equations by factoring

1.6 
Solve quadratic equations by the quadratic formula

TOPIC 2. FUNCTIONS

Topics include: function notation, domain and range, definition of the graph of a function, function arithmetic, and evaluating functions.

Student Outcomes:

The student will:

2.1 
Evaluate functions at given values

2.2 
Determine the domain and range of various functions

2.3 
Add, subtract, multiply, and divide functions

2.4 
Find the composition of two functions

2.5 
Find inverses of functions

TOPIC 3. RATIONAL EXPRESSIONS

Topics include: operations on rational expressions, and simplifying complex fractions.

Student Outcomes:

The student will:

3.1 
Add, subtract, multiply, and divide rational expressions

3.2 
Simplify complex fractions

TOPIC 4. EQUATIONS

Topics include: equations of quadratic type, completing the square, equations that involve absolute value, and equations involving algebraic expressions.

Student Outcomes:

The student will:

4.1 
Solve equations of quadratic type

4.2 
Solve quadratic equations by completing the square

4.3 
Solve equations involving absolute value

4.4 
Solve equations involving algebraic fractions

TOPIC 5. EXPONENTIAL AND LOGARITHMIC FUNCTIONS

Topics include: definitions of exponential logarithmic functions, converting between exponential and logarithmic form, base 10 (common) and base e (natural) logarithms, simplifying expressions using the properties of logarithms, and solving exponential and logarithmic equations.

Student Outcomes:

The student will:

5.1 
Convert between exponential and logarithmic forms

5.2 
Use properties of logarithms to simplify expressions

5.3 
Solve exponential equations

5.4 
Solve logarithmic equations

TOPIC 6. GRAPHS

Topics include:  graphs of the following types of functions: linear, quadratic, polynomial, rational, logarithmic, exponential, square root, piece-wise defined, and absolute value.  The concepts of domain, range, intercepts, asymptotes, symmetry, reflections, translations, inequalities, and standard forms are used as aids in sketching graphs of the aforementioned types where it is appropriate to do so.

Student Outcomes:

The student will:

6.1 
Graph linear functions

6.2 
Graph quadratic functions

6.3 
Graph factorable polynomial functions

6.4 
Graph rational functions

6.5 
Graph absolute value functions
6.6 
Graph piece-wise defined functions

6.7 
Graph square root functions

6.8 
Graph exponential functions

6.9 
Graph logarithmic functions

6.10
Use the concepts of domain, range, asymptotes, intercepts, reflection, translation, inequalities, standard forms, and symmetry as aids in sketching the graphs listed in 6.1 through 6.9, when it is appropriate to do so.
TOPIC 7. RADICALS AND EXPONENTS

Topics include:  converting between rational exponent form and radical form, simplifying radical expressions, rationalizing numerators and denominators (both monomial and binomial numerators and denominators that involve square roots).

Student Outcomes:

The student will:

7.1 
Convert between rational exponent and radical forms

7.2 
Simplify expressions involving radicals

7.3 
Rationalize monomial numerators and denominators

7.4 
Rationalize binomial numerators and denominators

TOPIC 8. APPLICATIONS

Topics include: applications that involve simple and compound interest, revenue, cost, profit, exponential growth and decay, and variation. 

Student Outcomes:

The student will:

8.1 
Solve application problems dealing with simple interest

8.2 
Solve application problems dealing with compound interest

8.3 
Solve application problems dealing with exponential growth

8.4 
Solve application problems dealing with exponential decay

8.5
Solve application problems dealing with the economic functions of supply, demand, revenue, total cost, average cost, and profit
TOPIC 9. INEQUALITIES

Topics include: linear inequalities, quadratic inequalities, rational inequalities, absolute value inequalities. The solution set of a given inequality is described via interval notation and graphically.

Student Outcomes:

The student will:

9.1 
Solve linear inequalities

9.2 
Solve quadratic inequalities

9.3 
Solve absolute value inequalities

9.4 
Solve polynomial inequalities

9.5 
Solve rational inequalities

9.6 
Express the solution sets of inequalities using interval notation

9.7 
Graph the solution sets of inequalities

9.8 
Solve systems of linear inequalities in two variables
TOPIC 10. SYSTEMS OF NONLINEAR EQUATIONS

Topics include: solving nonlinear systems involving equations of various types using both algebraic and graphical methods.

Student Outcomes:

The student will:

10.1 Solve systems of two equations in two unknowns in which exactly one of the equations is nonlinear

10.2 Solve systems of two equations in two unknowns in which both equations are nonlinear.

TOPIC 11. FACTORING

Topics include: difference of squares, common monomial factors, trinomials, grouping, sum and difference of cubes, expressions that involve integer exponents, and expressions that involve fractional exponents.

Student Outcomes:

The student will:

11.1 Factor differences of two squares

11.2 Factor out the greatest common factor of expressions

11.3 Factor trinomials 

11.4 Factor by grouping

11.5 Factor sums of two cubes

11.6 Factor differences of two cubes

11.7 Use factoring techniques to factor expressions involving integer exponents

11.8 Use factoring techniques to factor expressions involving fractional exponents

