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Description:

This course includes intermediate and college algebra and trigonometry. Algebraic manipulations, graphing skills and problem solving are emphasized. Topics include variables, equations, graphs, systems of linear equations including Cramer's Rule, quadratic equations, radicals, variation, factoring and rational expressions, vectors and oblique triangles, and an introduction to trigonometry and applications.

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.

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

TOPIC 1.  UNITS OF MEASUREMENT

The systems of measurement most commonly used in the technical field, such as foot-pound-second (engineering or British), 

meter-kilogram-second (m.k.s.), and centimeter-gram-second (c.g.s)

should be discussed. Methods are developed for changing units 

within a system (for example, ft/sec. to miles/hr.) and between

systems (for example, ft/sec. to cm/sec.). The importance of showing proper units with a numerical answer (when appropriate)

should be stressed.


Topic Goal: To help students develop an understanding of the 

                 metric and English systems and how to reduce or

                 convert units.


Student Outcomes:


The student will:

1.1 Be able to identify the symbol and meaning for a given unit
1.2 Convert, using conversion factors (rates) various

     measurements within the U.S. Customary System, within        the Metric System and between the two systems of

     measurement.

1.3 Present complete solutions to problems involving

     measurements in the U.S. Customary System and in the

     Metric System of measurement.

TOPIC 2.  APPROXIMATE NUMBERS

Significant digits, accuracy, and precision are explained.

Measurements are shown to be approximations and the rules and methods for rounding off answers obtained from arithmetic operations on approximate numbers are shown. Methods for approximating answers in computational work are discussed.


Topic Goal: To help students develop an understanding of the 

                 rules and methods involving arithmetic operations 

                 on approximate numbers.


Student Outcomes:


The student will:

2.1 Determine the accuracy or precision of an approximate number

2.2 Round off a number using the rules of rounding for approximate numbers

2.3 Perform operations on approximate numbers using the

      specific rules

TOPIC 3.  FUNDAMENTAL CONCEPTS AND ALGEBRAIC OPERATIONS

Skills in manipulation of secondary level algebraic expressions are developed.  Students must learn to obey the rules of parentheses and fractions (failure to do this will plague them in more advanced courses).

Topic Goal: To help students develop an understanding of

            fundamental concepts and algebraic operations

Student Outcomes:

The student will:

3.1 Identify characteristics and ordering of subsets of the Real Numbers
3.2 Demonstrate an understanding of the properties of

     addition and multiplication of algebraic expressions


3.3
Simplify algebraic expressions by removing parentheses

3.4  Simplify or evaluate algebraic expressions using the

     order of operations agreement 

3.5 Perform basic operations (addition, subtraction,

multiplication, and division) on polynomials
3.6 Convert numbers from ordinary notation (decimal form) to scientific notation, and vice-versa

3.7 Provide solutions to problems involving exponents or roots

3.8 Solve linear equations in one unknown

3.9  Provide solutions to applied word problems that yield a 

linear equation with one unknown, including

applications that use formulas

TOPIC 4.  FUNCTIONS AND GRAPHS

After the basic algebraic techniques are established, an introduction to one of the most important and basic concepts in 

mathematics is presented.

Topic Goal: To help students develop an understanding of the 

                 concepts of a function and the graph of a

                 function


Student Outcomes:


The student will:

4.1 Evaluate functions

4.2 Find the domain and range of a function

4.3 Write functions from given statements
4.4 Explain the relationship between a function and its graph (the algebraic and the geometric)

     4.5  Sketch the graph of a function by plotting points

     4.6  Sketch the graph of a function, given a table

          of values

4.7 Use linear interpolation, both from a given table of

     values as well as the graph of a function
     4.8  Find the vertex and intercepts of a parabola

TOPIC 5.  SYSTEMS OF LINEAR EQUATIONS

Such systems are solved using several methods: by graphing, by algebra (substitution, and by addition or subtraction), and by determinants. (An important application would be in the solution

of loop currents in an electrical network.)

Topic Goal: To help students develop an understanding of the 

                 methods used to solve systems of two or three 

                 linear equations.


Student Outcomes:


The student will:

5.1 Graph linear equations in two variables

5.2 Solve systems of two linear equations in two unknowns graphically
5.3 Solve systems of two linear equations in two unknowns

algebraically (by substitution and also by “addition or subtraction”)

5.4 Determine whether a system of two (or three) linear

     equations in two (or three) unknowns is consistent,

     dependent, or inconsistent, and discuss what this means      algebraically and geometrically

5.5 Use determinants (Cramer’s Rule) to solve systems of

two (or three) linear equations in two (or three) unknowns

5.6 Solve word problems that yield a system of two (or three) linear equations in two (or three) unknowns

TOPIC 6.  OPERATIONS WITH ALGEBRAIC EXPRESSIONS

Special products of algebraic expressions and the “reverse” operation of factoring are developed. Additionally, the manipulation of algebraic fractions is studied. This is followed by solutions of equations involving fractions as well as quadratic equations. Quadratic equations are solved by factoring, completing the square, and by using the quadratic formula.

Topic Goals: To help students develop an understanding of                     how to perform the basic operations on                           algebraic expressions and how to solve                           quadratic equations by various methods.


Student Outcomes:


The student will:

6.1  Factor certain trinomials

     6.2  Factor common factors, including factor by grouping

6.3 Factor the difference of two squares and the sum or difference of two cubes

6.4 Perform operations (reducing, addition, subtraction,

     multiplication, division) on rational expressions

6.5  Simplify complex fractions

6.6  Solve equations involving fractions which lead to

     linear and quadratic equations, including those having      extraneous solutions

     6.7  Solve literal equations for one variable (in terms of            the others)

     6.8  Solve quadratic equations by various methods                     (factoring, completing the square, the quadratic                 formula)

TOPIC 7.  EXPONENTS AND RADICALS

The basic rules for integer exponents are expanded to include fractional exponents. Manipulations involving fractional exponents, their equivalent radical expression, and operations on

radicals, are discussed.

Topic Goal:      To help students develop an understanding of the 

                 relationship between rational exponents and 

                 radicals, and the rules that apply to the basic

                 manipulations of expressions containing rational

                 exponents or radicals.


Student Outcomes:

The student will:

7.1  Perform operations on exponential expressions 

     7.2  Perform operations on expressions involving radicals

     7.3  Simplify expressions involving exponents or radicals

7.4 Change from radical form to rational exponential form,

     and vice-versa

TOPIC 8.  RATIOS, PROPORTIONS, AND VARIATION:

These topics are used in problem solving.

   Topic Goal: To help students develop an understanding of 

               ratios, proportions and variation, and how these

               can be applied to various types of problems.


Student Outcomes:


The student will:

8.1  Express given information as a ratio

     8.2  Express ratios in simplest form

     8.3  Write the general equation of variation from a given             statement

8.4 If one complete set of values of the variable is known, find the constant of proportionality

8.5 Express given information as an equation of variation

8.6 Solve equations of variations given additional values of the variables

TOPIC 9.  INTRODUCTION TO TRIGONOMETRY

This portion of the course assumes no prior work in trigonometry and is taught as a first course for the student on this subject.

Angles, measured in degrees and radians, and the trigonometric functions of these angles(in any quadrant) are studied. A method of determining the exact trigonometric function values of special angles, such as the quadrantal angles. 30 degrees and 45 degrees (and their multiples) without the use of a calculator or tables is shown.

Topic Goal: To help students develop an understanding of the

                 trigonometric functions, including how to find 

                 values of trigonometric functions of angles, and 

                 the “reverse” problem of finding an angle, given 

                 which quadrant it’s in and the value of a                        trigonometric function of that angle.

Student Outcomes:


The student will:

9.1 Convert the measure of an angle from degrees to

     radians, and vice-versa, by using a calculator,

          and also exactly

9.2 Convert the measure of an angle from degrees-minutes-seconds to decimal parts of a degree

9.3 Determine any number of angles that are coterminal with a given angle

9.4 Use the definitions of the trigonometric functions to find the value of a trigonometric function of an angle

9.5 Use right triangle trigonometry to find unknown parts of a right triangle
     9.6  Work out applied problems involving right triangles

9.7  Determine the sign of a trigonometric function of an             angle

9.8  Use the reference angle to find the values of               trigonometric functions of any angle

9.9 Determine the angle(s), given the value of a trigonometric function of an angle (given or not given the quadrant)

9.10 Use proper notation for inverse trigonometric functions

9.11 Demonstrate knowledge of trigonometric values of special angles

TOPIC 10.  APPLICATIONS IN TRIGONOMETRY

Included are solutions to problems involving right triangles, and problems related to circles (such as area of a sector, arc length, and rotational problems involving linear or angular velocity).

 
Topic Goal: To help students develop an understanding of how 

                 trigonometry can be applied in various types of 

                 situations.


Student Outcomes:

The student will:

10.1 Determine arc length and the area of a sector of a

      circle

10.2 Solve problems involving linear velocity and angular

      velocity for an object moving around a circle

10.3 Perform operations on vectors (scalar multiplication,

      vector addition and subtraction) both graphically and       algebraically

     10.4  Find the x and y-components of a vector

     10.5  Add vectors by resolving them into their horizontal              and vertical components

10.6 Provide complete solutions to various applied problems involving vectors

TOPIC 11.  MORE TOPICS IN TRIGONOMETRY

The laws of sines and cosines are used to find unknown parts of oblique triangles. Vectors and their applications are studied. In

addition, the graphs of sine and cosine functions and some of their applications are studied.

Topic Goals: To help students develop an understanding of                     how the laws of sines and cosines can be used, 

                  vectors and their applications, and how to                       graph or solve problems using sine or cosine                     functions. 


Student Outcomes:


The student will:

     11.1 Solve oblique triangles using the law of sines or law            of cosines

     11.2 Determine the amplitude, period and phase shift for a            sine or cosine function, and understand what they

          represent

     11.3 Sketch the graphs of y=tan x, y=asin(bx+c) and

          y=acos(bx+c)


11.4 Solve problems involving simple harmonic motion
