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Power functions include positive integer power functions such as f (x) =-3x"*, root

1
functions such as f(x)= FIx and f(x)=4x3, and reciprocal functions such as

f(x) = kx™

Recognize that the inverse proportional function f(x) = k/x (f(x) = kx" for n = -1)
and the direct proportional function f(x) = kx (f(x) = kx" for n = 1) are special
cases of power functions.

Distinguish between odd and even power functions.

Examples: When the exponent of a power function is a positive integer, then even
power functions have either a minimum or maximum value, while odd power

functions have neither; even power functions have reflective symmetry over the y-
axis, while odd power functions demonstrate rotational symmetry about the origin.

E2 Transform the algebraic expression of power functions using properties of
exponents and roots.

3
Example: f(x) = 3x? [—Zx 2] can be more easily identified as a root function once it

1
is rewritten as f(x)=-6x2 = —6\/;.

Explain and illustrate the effect that a change in a parameter has on a power
function (a change in a or n for f(x) = ax").

E3 Analyze polynomial functions and identify their key characteristics.

a.

Know that polynomial functions of degree n have the general form f(x) = ax” +
bx" ! + ...+ px* + gx + r for n an integer, n = 0 and a # 0.

The degree of the polynomial function is the largest power of its terms for
which the coefficient is non-zero.

Know that a power function with an exponent that is a positive integer is a
particular type of polynomial function, a monomial function, whose graph contains
the origin.

Distinguish among polynomial functions of low degree, i.e., constant functions,
linear functions, quadratic functions, or cubic functions.

Explain why every polynomial function of odd degree has at least one zero; identify
any assumptions that contribute to your argument.

At this level students are expected to recognize that this result requires that
polynomials are connected functions without “holes.” They are not expected to give
a formal proof of this result.

Communicate understanding of the concept of the multiplicity of a root of a
polynomial equation and its relationship to the graph of the related polynomial
function.
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If a zero, ry, of a polynomial function has multiplicity 3, (x—rl)3 is a factor of the
polynomial. The graph of the polynomial touches the horizontal axis at x = r; but

does not change sign (does not cross the axis) if the multiplicity of r; is even; it
changes sign at x = r; (crosses over the axis) if the multiplicity is odd.

E4 Use key characteristics to identify the graphs of simple polynomial functions.
Simple polynomial functions include constant functions, linear functions, quadratic
functions or cubic functions such as f(x) = x>, f(x) = x> - a, or f(x) = x(x - a)(x +
b).

a. Decide if a given graph or table of values suggests a simple polynomial function.

b. Distinguish between the graphs of simple polynomial functions.

c. Where possible, determine the domain, range, intercepts and end behavior of
polynomial functions.

It is not always possible to determine exact horizontal intercepts.

E5 Recognize and solve problems that can be modeled using power or polynomial
functions; interpret the solution(s) in terms of the context of the problem.

a. Use power or polynomial functions to represent quantities arising from numeric or
geometric contexts such as length, area, and volume.

Examples: The number of diagonals of a polygon as a function of the number of
sides; the areas of simple plane figures as functions of their linear dimensions; the
surface areas of simple three-dimensional solids as functions of their linear
dimensions; the sum of the first n integers as a function of n.

b. Solve simple polynomial equations and use technology to approximate solutions for
more complex polynomial equations.

E6 Perform operations on polynomial expressions.
a. Add, subtract, multiply, and factor polynomials.
b. Divide one polynomial by a lower-degree polynomial.

E7 Use factoring to reduce rational expressions that consist of the quotient of two
simple polynomials.

E8 Perform operations on simple rational expressions.

Simple rational expressions are those whose denominators are linear or quadratic
polynomial expressions.

a. Add, subtract, multiply, and divide rational expressions having monomial or
binomial denominators.

b. Rewrite complex fractions composed of simple rational expressions as a simple
fraction in lowest terms.
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