
COURSE OBJECTIVES LIST: ALGEBRA I

COURSE DESCRIPTION:

Algebra involves the representation and manipulation of mathematical information using
variables.

One theme of Algebra I is the development of tools needed to work with a wide variety of
mathematical expressions. To this end, we explore functions, sets, number line concepts,
order of operations, percents, ratios, radicals, properties of exponents, scientific notation,
rational expressions, and factoring.

A second theme is the introduction of basic tools for solving equations and inequalities.
Central to this task is the study of the addition and multiplication properties of equality.

Finally, students must develop the wisdom to differentiate between renaming expressions 
and solving equations. A thorough study of lines helps to illustrate the interconnections 
among the themes. Algebra I is a prerequisite for further study in mathematics.

The course objectives are elaborated as follows. The order in which the objectives are
listed is not necessarily the order in which they will be taught.

MANIPULATING AND RENAMING EXPRESSIONS

• differentiate between expressions (the “nouns” of mathematics) and mathematical
sentences (the “complete thoughts” of mathematics; e.g., equations and inequalities)

• review of arithmetic with signed numbers (as needed)
• basic properties of real numbers: the real numbers (R) and the real number line;

positive, negative, nonnegative, nonzero, even, odd; opposites; whole numbers and
integers; density property of R ; consecutive integers

• size (distance from zero) versus order (left/right positioning)
• average of two numbers as the number exactly halfway between
• the phrases “at least” and “at most”; translating into inequalities
• special properties of 0 and 1; unit conversion as an application of multiplication by

1 ; why division by zero is not allowed
• absolute value: |x| as the distance from x to 0 ; solving simple sentences like |x| = 2 ,

|x| > 2 and |x| ≤ 2 using distance concepts
• Order of operations: be able to key every expression type studied in the course

into the calculator correctly. PEMDAS (Please Excuse My Dear Aunt Sally) can
be introduced initially, but order of operations concepts should be continually re-
visited as new types of expressions are introduced.
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• Understand the difference between exact and approximate answers. For example,√
3 is an exact solution of the equation x2 = 3 , whereas 1.732050808 is an approx-

imate solution. (Students often think that when they write down every digit their
calculator gives them, then they’re getting an exact solution.) Whenever possible,
exact answers should be given first, and approximate solutions thereafter. Thus, a
preferred format for the solution of the equation x2 = 3 would read as follows:

x2 = 3

x = ±
√

3
x ≈ ±1.7321

• distributive, commutative, and associative properties
• sets and set notation: set concept; members/elements of a set; finite versus infinite

sets; list method; sentence type “x ∈ S ”; interval notation; subsets
• Numerical expressions as representing a sequence of operations. For example, the

expression “ 2x − 3 ” reflects the sequence of operations: take a number, multiply
by 2 , then subtract 3 .

• working with exponents: exponent laws; negative, zero, and rational exponents (like
82/3 or

(
16
81

)−3/4)

• working with radicals: square, cube and nth roots; relationship between radicals
and rational exponents; basic arithmetic with radicals

• percents; percent increase/decrease
• ratios and proportions
• scientific notation, as a convenient way to represent numbers that are very close to

zero, or very far from zero; arithmetic with scientific notation
• combining like terms, FOIL, more advanced use of the distributive law
• rational expressions; arithmetic with rational expressions
• factoring: greatest common factor; factoring trinomials; difference of squares
• the zero factor law; solving equations like 3x(2x− 3)(1− x) = 0

BASIC TOOLS FOR SOLVING MATHEMATICAL SENTENCES

• differentiating between “simplifying an expression” and “solving a (mathematical)
sentence”; between “equality of expressions” and “equivalence of sentences”

• addition and multiplication properties of equality
• addition and multiplication properties of inequality
• Be able to solve any linear equation/inequality in one variable, particularly those

involving fractions and decimals.
• Re-name any sentence with an equivalent sentence in a desired form (e.g., solve a

sentence for a desired variable)
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• compound inequalities of types “ a < x < b ” and “x < a or x > b ” (also using
other inequality symbols); the mathematical sentence connectives AND and OR

• solving quadratic equations that are factorable over the integers

GRAPHING BASICS

• coordinate plane terminology: ordered pairs; origin; quadrants; x and y axes; x and
y coordinates; independent/dependent variables

• plotting points
• the Pythagorean theorem; distance between two points
• midpoint formula
• graphical understanding of solutions of a sentence in one variable (numbers) versus

solutions of a sentence in two variables (ordered pairs of numbers)
• understand that the graph of a sentence in two variables is a picture of its solution

set
• Be able to solve simple sentences (like x = 2, y = 2, and x > 2) viewed as sentences

in two variables.

FUNCTION CONCEPT

• function concept: each input has exactly one corresponding output
• function notation: distinguish between the name of the function ( f ), the input

(x ), and the output from the function f when the input is x ( f(x) )
• Given the description of a function using function notation (like f(x) = 2x + 3 ),

describe the corresponding sequence of operations: the function f takes an input,
multiplies it by 2 , then adds 3 .

• Given a sequence of operations (like “multiply by 2 , then add 3 ”), represent the
sequence using function notation. Recognize that there are choices: the name for
the function, and the name for the typical input. Thus, both f(x) = 2x + 3 and
g(t) = 2t+ 3 are correct answers.

• introduction to domain and range of a function; determining domain from a formula
(e.g., What is the domain of f(x) = 1

x ? What is the domain of g(t) =
√
t− 3 ?)

LINEAR FUNCTIONS/EQUATIONS/GRAPHS

• write the equation of lines, given sufficient information
• graph lines, given sufficient information
• y = mx+ b (slope-intercept) form
• y − y1 = m(x− x1) (point-slope) form
• Find the slope of a line: from an equation, two points, or a graph. In particular,

know that the slope of a horizontal line is 0 ; a vertical line has no slope.
• know the characterizations for parallel and perpendicular lines
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