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Algebra II
Unit 3: Rational Expressions and Functions

Pacing: 3 weeks + 1 week for reteaching/enrichment
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Standards Overview

	Understand solving equations as a process of reasoning and explain the reasoning.

Analyze functions using different representations.


	Priority and Supporting CCSS
	Explanations and Examples*

	CC.9-12.A.REI.2 Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise
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	CC.9-12.A.SSE.1 Interpret expressions that represent a quantity in terms of its context.*
	Students should understand the vocabulary for the parts that make up the whole expression and be able to identify those parts and interpret there meaning in terms of a context.

	CC.9-12.A.SSE.1b Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret P(1+r)n as the product of P and a factor not depending on P
	

	CC.9-12.A.APR.6 Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system
	The polynomial q(x) is called the quotient and the polynomial r(x) is called the remainder. Expressing a rational expression in this form allows one to see different properties of the graph, such as horizontal asymptotes.
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	CC.9-12.A.APR.7 (+) Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, multiply, and divide rational expressions
	Examples:
· Use the formula for the sum of two fractions to explain why the sum of two rational expressions is another rational expression.
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	CC.9-12.A.CED.1 Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and simple rational and exponential functions.
	Equations can represent real world and mathematical problems. Include equations and inequalities that arise when comparing the values of two different functions, such as one describing linear growth and one describing exponential growth.

Examples:
· Given that the following trapezoid has area 54 cm2, set up an equation to find the length of the base, and solve the equation.
[image: image1.emf]
Lava coming from the eruption of a volcano follows a parabolic path. The height h in feet of a piece of lava t seconds after it is ejected from the volcano is given by h(t)= -t2 + 16t + 936. After how many seconds does the lava reach its maximum height of 1000 feet?

	CC.9-12.A.CED.3 Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods.
	Example:
· A club is selling hats and jackets as a fundraiser. Their budget is $1500 and they want to order at least 250 items. They must buy at least as many hats as they buy jackets. Each hat costs $5 and each jacket costs $8. 
· Write a system of inequalities to represent the situation. 

· Graph the inequalities.
· If the club buys 150 hats and 100 jackets, will the conditions be satisfied? 

· What is the maximum number of jackets they can buy and still meet the conditions?

	CC.9-12.F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.*
	Key characteristics include but are not limited to maxima, minima, intercepts, symmetry, end behavior, and asymptotes. Students may use graphing calculators or programs, spreadsheets, or computer algebra systems to graph functions.
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	CC.9-12.F.IF.7d (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior
	

	CC.9-12.A.REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions.*
	Students need to understand that numerical solution methods (data in a table used to approximate an algebraic function) and graphical solution methods may produce approximate solutions, and algebraic solution methods produce precise solutions that can be represented graphically or numerically. Students may use graphing calculators or programs to generate tables of values, graph, or solve a variety of functions
Example:

· Given the following equations determine the x value that results in an equal output for both functions.

f(x) = 3x – 2
g(x) = (x + 3)2 – 1



	CC.9-12.F.BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd functions from their graphs and algebraic expressions for them
	Students will apply transformations to functions and recognize functions as even and odd. Students may use graphing calculators or programs, spreadsheets, or computer algebra systems to graph functions.
Examples:
· Is f(x) = x3 - 3x2 + 2x + 1 even, odd, or neither? Explain your answer orally or in written format.
· Compare the shape and position of the graphs of f(x) = x2 and

g(x) = 2x2, and explain the differences in terms of the algebraic expressions for the functions
continued on next page
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· Describe effect of varying the parameters a, h, and k have on the shape and position of the graph of f(x) = a(x-h)2 + k.

· Compare the shape and position of the graphs of f(x) = ex to g(x) = ex-6 + 5, and explain the differences, orally or in written format, in terms of the algebraic expressions for the functions
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· Describe the effect of varying the parameters a, h, and k on the shape and position of the graph f(x) = ab(x + h) + k., orally or in written format. What effect do values between 0 and 1 have? What effect do negative values have? 

· Compare the shape and position of the graphs of y = sin x to y = 2 sin x.



	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· Simple rational equations (leads to linear or quadratic equation)

· Extraneous solution examples
	· Solve

· Give (examples)
	3

4

	· Functions (expressed symbolically)

· Related to y = 1/x

· Related to y = 1/x2
· Key Features

· Intercepts

· intervals
· increasing or decreasing

· positive or negative

· relative maximums and minimums

· symmetries

· end behavior
· Technology (graphing complicated functions)
	· Graph

· Show (key features / end behavior)

· Use (technology)

· Identify (zeros, asymptotes)
	3

4

3

2


	Essential Questions


	

	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development)
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment.



	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

