 F u n c t i o n s
Standard 8:
The student accurately describes and applies function concepts and

procedures to understand mathematical relationships.
	Components
	Evidence of Learning


	8.1 Recognize functional relationships presented in words, tables, graphs,

and symbols.

[see GLE 1.5.3]


8.2 Represent basic functions (linear, quadratic, exponential, and reciprocal) and piecewise-defined

functions (varying over subintervals of the domain) using and translating among words, tables, graphs, and symbols.

[see GLEs 1.5.2, 1.5.4]

	
	a. Recognize whether a relationship given in a symbolic, 
   graphical, or tabular form is a function.
b. Determine the domain and range of a function.
c. Understand and interpret function notation, 
   particularly as it relates to graphic displays of data.
d. Demonstrate an understanding of parametric 
   equations.
a. Evaluate functions to generate a graph. 

b. Describe relationships between the algebraic features
   of a function and the features of its graph and/or its 
   tabular representation.

c. Use simple transformations (horizontal and vertical shifts, reflections about axes, shrinks and stretches) to create the graphs of new functions using linear, quadratic, and/or absolute value functions, cubic quartic, exponential, logarithmic, square root, cube root, absolute value, piecewise and rational functions of the type
f(x) = 1/x-a.

d. Algebraically construct new functions using addition
    and subtraction (e.g., profit function), multiplication, 
   division, and composition.



F u n c t i o n s   (Continued)
	Components
	Evidence of Learning


	8.2 Represent basic functions listed above, piecewise-defined functions (varying over sub-intervals of the domain), and the following advanced functions (cubic, quartic, logarithmic, square root, cube root, absolute value, and rational functions of the type f(x) = 1/ x-a) using and translating among words, tables, graphs, and symbols.
8.3 Analyze and interpret features of a function.


	
	
e. Given an algebraic representation of a rational 
   function, find the intercepts, asymptotes (horizontal, 
   vertical, and slant), and holes (discontinuities), then 
   sketch the graph.

f. Given a graph or graphical features, including 
   degrees, intercepts, asymptotes, and/or holes 
   discontinuities), generate an algebraic representation
   of a polynomial or rational function

.

g. Sketch the graph of a polynomial given the degree,  

   zeros, max/min values, and/or initial conditions.
h. Graphically/numerically construct new functions using 
   addition, subtraction and composition.
i. Identify the components of composite functions (e.g., 
   given f ˚ g˚  h , find suitable functions f, g, and h) and 
   determine the domain and range.

a. Describe patterns in the function’s rate of change, 
   identifying intervals of increase, decrease, constancy, 
   and, if possible, relate them to the function’s 
   description in words or graphically (using graphic 
   calculator).
b. Identify y-intercepts and zeros using symbols, graphs, 
   and tables.
c. Identify extrema and trends using graphs and tables.
d. Recognize and sketch, without the use of technology, the graphs of the following families of functions: linear, quadratic, cubic, quartic, exponential, logarithmic, square root, cube root, absolute value, and rational functions of the type f(x) = 1/ x-a, using the symmetry of odd and even functions when appropriate.

e. Understand the relationship between the degree of a 
   polynomial and the number of roots; interpret the 
   multiplicity of roots graphically.



F u n c t i o n s   (Continued)
	Components
	Evidence of Learning


	8.4 Model situations and

relationships using a variety of basic functions (linear, quadratic, logarithmic, exponential, and

reciprocal) and piecewise-defined functions.

[see GLE 1.5.4]
8.5 Recognize, analyze, and interpret

inverse functions.

	
	a. Choose a function suitable for modeling a real world situation presented using words or data.
b. Determine and interpret the meaning of rates of change, intercepts, zeros, extrema, and trends. 

c. Abstract mathematical models from word problems and interpret solutions in the context of these source problems.
d. Identify and justify whether a result obtained from a function model has real world significance.

a. Explain the conceptual meaning of inverse functions using graphs, tables, in words, and arrow diagrams.

b. Define what it means for a function to be one-to-one, identify examples and non-examples (algebraic and graphical), and generate examples (algebraic and graphical).

c. Find and verify the inverse function algebraically, graphically, and numerically; restrict the domain of a function when necessary.



F u n c t i o n s   (Continued)
	Components
	Evidence of Learning


	8.6 Recognize, analyze, interpret, and model with trigonometric functions.

	
	a. Represent and interpret trig functions using the unit circle.

b. Demonstrate an understanding of radians and degrees by
    converting between units, finding areas of sectors, and 
    determining arc lengths of circles.


c. Find exact values (without technology) of sine, cosine and tangent for unit circle and for multiples of π / 6 and π / 4; evaluate trigonometric ratios; and distinguish between exact and approximate values when evaluating trig ratios/functions.
d. Sketch graphs of sine, cosine, and tangent functions, 
    without technology; identify the domain, range, intercepts, 
    and asymptotes.

e. Use transformations (horizontal and vertical shifts, 
    reflections about axes, period and amplitude changes) to 
    create new trig functions (algebraic, tabular, and 
    graphical).

f.  Know and apply the identity co²s x + sin² x = 1 and 
    generate related identities; apply sum and half-angle 
    identities.

g. Solve linear and quadratic equations involving trig 
    functions.

h. Generate algebraic and graphical representation of 
    inverse trig functions (arcsin, arccos, arctan), and 
    determine domain and range.

i. Use trig and inverse trig functions to solve application 
    problems.
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NOTE: This


standard assumes the student is  already proficient with the relevant concepts and


procedures described in Component 1.5 of


the Washington State Grade Level Expectations through grades 9/10.












































