Advanced Math – Unit 2 


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 2:  Polynomials and Rational Functions

Time Frame:  Regular – 4.5 weeks

Block – 2 weeks 

	Big Picture: (Taken from Unit Description and Student Understanding)
· Polynomial and rational functions are studied, analyzed and the resulting information used to sketch the graphs.  

· Applications using the quadratic and cubic polynomials and rational functions are solved. 

· The algebraic and graphical representations of polynomial and rational functions are considered.

· Both types of functions are used to model and solve real-life problems.



	Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       

Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Translate and show the relationships among non-linear graphs, related tables of values, and algebraic symbolic representations (A-1-H)(Comprehension)

4

Analyze functions based on zeros, asymptotes, and local and global characteristics for the function (A-3-H) (Application/Analysis/Synthesis)

6

Explain, using technology, how the graph of a function is affected by change of degree, coefficient, and constants in polynomial, rational, radical, exponential, and logarithmic functions. (A-3-H) (Analysis)
7

Model a given set of real-life data with a non-linear function (P-1-H) (P-5-H) (Synthesis)
24

Compare and contrast the properties of families of polynomial, rational, exponential, and logarithmic functions, with and without technology. (P-3-H) (Application/Synthesis

27

Determine the family or families of functions that can be used to represent a given set of real-life data, with and without technology (P-5-H) (Evaluation)
29

Reflections



	Concept 1:  Polynomial and Rational Functions

13. Can students identify polynomials given the equation or a graph?

14. Can students sketch and analyze graphs of polynomial functions using the zeros, local maxima and minima, and end behavior?

15. Can students determine the roots of a polynomial equation and apply the fundamental theorem of algebra?

16. Can students use quadratic and cubic functions to model real-life problems?

17. Can students identify rational functions given the equation or a graph?

18. Can students determine the discontinuities of a rational function and name their type?

19. Can students find horizontal and vertical asymptotes of rational functions?

20. Can students analyze and sketch graphs of rational functions?

21. Can students model and solve real-life problems using rational functions?


	*8 – A Review of the Quadratic Function (GQ 14,16)
	4, 6, 7, 9, 10, 27
	

	
	*9 – Discovery using Technology (GQ 13)
	6, 7, 8, 19
	

	
	*10– The Zeros of Polynomials (GQ 13,14,15)
	1, 4, 6, 9
	

	
	*11 – Analyzing Polynomials (GQ 13,14,15
	1, 4, 6, 7, 8
	

	
	*12 – Applications of Polynomial Functions (GQ 16)
	4, 6, 8, 10, 24, 25, 27, 29
	

	
	*13 – Rational Functions and their Graphs (GQ 17,18,19,20)
	4, 6, 7, 8, 19, 27
	

	
	*14 – Playing Mr. Professor (GQ 20)

*15 – Adding to the Portfolio –   

              Library of Functions

16 – Applications of Rational Functions (GQ 21)
	6, 27

4,6,16,27,

28,29
6, 10, 24


	


 Unit 2 – Concept:  Polynomial and Rational Functions

GLEs

*Bolded GLEs are assessed in this unit

	1
	Read, write, and perform basic operations on complex numbers. (N-1-H) (N-5-H) (Comprehension/Analysis)

	4
	Translate and show the relationships among non-linear graphs, related tables of values, and algebraic symbolic representations (A-1-H)(Comprehension)

	6
	Analyze functions based on zeros, asymptotes, and local and global characteristics for the function (A-3-H) (Application/Analysis/Synthesis)

	7
	Explain, using technology, how the graph of a function is affected by change of degree, coefficient, and constants in polynomial, rational, radical, exponential, and logarithmic functions. (A-3-H) (Analysis)

	8
	Categorize non-linear graphs and their equations as quadratic, cubic, exponential, logarithmic, step function, rational, trigonometric, or absolute value (A-3-H) (P-5-H) (Synthesis)

	9
	Solve quadratic equations by factoring, completing the square, using the quadratic formula, and graphing (A-4-H) (Application)

	10
	Model and solve problems involving quadratic, polynomial, exponential logarithmic, step function, rational, and absolute value equations using technology (A-4-H) (Synthesis)

	16
	Represent translations, reflections, rotations, and dilations of plane figures using sketches, coordinates, vectors and matrices (G-3-H) (Comprehension/Application)

	19
	Correlate/match data sets or graphs and their representations and classify them as exponential, logarithmic, or polynomial functions (D-2-H) (Application)

	24
	Model a given set of real-life data with a non-linear function (P-1-H) (P-5-H) (Synthesis)

	25
	Apply the concept of a function and function notation to represent and evaluate functions (P-1-H) (P-5-H) (Application/Analysis/Synthesis)

	27
	Compare and contrast the properties of families of polynomial, rational, exponential, and logarithmic functions, with and without technology. (P-3-H) (Application/Synthesis)

	28
	Represent and solve problems involving the translation of functions in the coordinate plane (P-4-H) (Synthesis)

	29
	Determine the family or families of functions that can be used to represent a given set of real-life data, with and without technology (P-5-H)(Evaluation)


	Purpose/Guiding Questions:

· Identify polynomials given the equation or graph

· Sketch and analyze graphs of polynomial functions using the zeros, local maxima and minima, and end behavior.

· Determine the roots of a polynomial equation and apply the fundamental theorem of algebra.

· Use quadratic and cubic functions to model real-life problems

· Identify rational functions given the equation or graph

· Determine the discontinuities of a rational function and name their type

· Find horizontal and vertical asymptotes of rational functions

· Analyze and sketch graphs of rational functions

· Model and solve real-life problems using rational functions.
	Key Concepts and Vocabulary:

· Polynomial

· Terms

· Factors

· Leading coefficient

· Zeroes

· Multiplicity of zeroes

· Connection between zeroes of a function

· Roots of an equation

· x-intercepts of a graph

· Difference between f(x)=0 and f(0)

· Constant

· Linear

· Quadratic

· Cubic

· Parabola

· Axis of symmetry

· Vertex

· Continuous

· Local extrema

· Leading coefficient test

· Intermediate Value theorem

· Synthetic Division

· Remainder, Factor, Rational Roots Theorems 

· Rational Functions

· Vertical and Horizontal Asymptotes

· Asymptotic discontinuity

	Assessment Ideas:

· The students will perform a writing assessment. They have added to their notebook glossary throughout this unit.  They have also had a short writing assignment with each of their activities.  Therefore, one of the assessments should cover this material.  Look for understanding in how the term or concept is used.  Use verbs such as show, describe, justify, or compare and contrast. Some possible topics include:

Polynomials

a) What is a zero of a function?

b) What do we mean by a double zero?

c)  Describe the end-behavior of a polynomial of even degree.

Rational functions

a) How is the zero of a rational function found?

b) A rational function has a zero between two vertical asymptotes. What is that portion of the graph going to look like?

c) How are the discontinuities of a rational function related to the domain of a rational function?

d) What do we mean by the “end-behavior” of a rational function?

· Review of previously learned concepts should be ongoing throughout the unit.  Continue a weekly “spiral”, a handout of 10 or so problems covering work previously taught in the course. General Assessments Spiral BLM should be done after the students have reviewed quadratic functions. Many of the concepts introduced in Unit 1 can be reviewed in this unit using the polynomial and rational functions. For instance, give students a graph of a polynomial and ask them to identify the local maxima and minima and the intervals where the function increases and decreases. Another possible problem would be to find the inverse of a rational function such as 
     f(x) = 
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. Students can then find the domain and range of both functions since the domain of f is the range of f -1 and the range of f is the domain of f -1. Both functions when graphed would be symmetrical about y = x. This is also a good opportunity to have students use interval notation. Have them write [2, 5] instead of 2 ≤ x ≤ 5 and (2, 5) instead of 2 < x < 5.  Students continue to need practice in working with function notation. Questions such as 
Given 
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, find (a) f(3),  (b) f(a),  or  (c) 
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 will give students such practice. 

· Students should turn in the entries for the Library of Functions BLMs for an assessment.

Scoring rubric should include the following:

1. Thorough coverage of the material.

2. The material presented is accurate.

3. The work is neat and organized.  Descriptions are given in sentences.

4. The graphs are labeled, drawn to scale and are correct.

· Weekly spirals reviewing previously learned concepts

· Teacher made assessment including constructed response

· Teacher made assessment including questions which look for understanding in terms or concepts with verbs such as show, describe, justify, or compare and contrast.

· Teacher made assessment including application of concepts to real life situations

Activity-Specific Assessments:  Activities 9,10



	Resources:

· Glencoe 4.1, 4.3, 4.4, 4.5, 4.8

	Materials Needed:

· Graphing calculator


Sample Activities

Students were introduced to polynomials and rational functions in Algebra II, Units 2, 3 and 5. Before beginning this unit, look at those units to get an idea of what was covered and the vocabulary used. Begin this unit by giving the students Unit 2, Pretest on Polynomials and Rational Functions BLMs. This will give a good idea of how much the students remember. Spirals throughout this unit should reinforce those concepts in which the students are weak. Calculators should not be used on this pretest.

Ongoing: Glossary  
Materials List: index cards, What do You Know About Polynomials and Rational Functions BLM, pencil

Have students continue the glossary activity in this unit.  Repeat the two methods used in unit1 to help the students understand the vocabulary for unit 2. Begin by having each student complete a self-assessment of his/her  knowledge of the terms using a modified vocabulary self awareness chart (view literacy strategy descriptions) What Do You Know About Polynomials and Rational Functions BLM. Do not give the students definitions or examples at this stage. Ask the students to rate their understanding of each term with a “+” (understand well), a “?” (limited understanding or unsure) or a “ –“ (don’t know). Over the course of the unit, students are to return to the chart, add information or examples, and re-evaluate their understanding of the terms or concepts. 

Students should continue to add to the vocabulary cards (view literacy strategy descriptions) introduced in Unit 1.  Make sure that the students are staying current with the vocabulary cards. Time should be given at the beginning of each activity for students to bring their cards up to date. 
Terms to add to the vocabulary list: polynomial, terms, factors, leading coefficient, zeros, multiplicity of zeros, the connection between zeros of a function, roots of an equation, and x-intercepts of a graph; the difference between f(x) = 0 and f(0), quadratic, cubic, parabola, axis of symmetry, vertex, continuous, local extrema, leading coefficient, intermediate value theorem, synthetic division, remainder theorem, factor theorem, rational root theorem, rational functions, asymptotic discontinuity, vertical asymptote, horizontal asymptote, concavity
Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom's level.

*Activity 8: A Review of the Quadratic Function 

(GLEs: 4, 6, 7, 9, 10, 27)
Materials List: A Review of the Quadratic Function BLM, graphing calculator, paper, pencil
Students need to be familiar with the following vocabulary for this activity: terms, factors, multiplicity of zeros, the connection between zeros of a function, roots of an equation, and x-intercepts of a graph; the difference between f(x) = 0 and f(0), quadratic, parabola, axis of symmetry, vertex, concavity.

Quadratic functions are introduced and studied extensively in Algebra II.  The pretest should give some help in determining how much of the material students have retained. It may be that A Review of the Quadratic Function BLM will suffice. If not, spiral reviews on the topic will be needed. This activity gives students the opportunity to review the use of the discriminant in determining the nature of the zeros, finding the zeros, writing equations given the graphs of a quadratic, translating between the symbolic and graphical forms of a function, and applying quadratics in real-life situations. Question #9 asks that students add the Quadratic Function to their Library of Functions. It is also part of the blackline master for Activity 8. The teacher has a choice of when this should be assigned.

Hand out the Review of the Quadratic Function BLMs. Let students work together on this activity. 
*Activity 9: Discovery using Technology 

(GLEs: 6, 7, 8, 19)  
Materials List: Discovery Using Technology BLM, graphing calculator, paper, pencil

Students need to be familiar with the following vocabulary for this activity: polynomial, linear, cubic, leading coefficient. 

The abilities to recognize a polynomial function from either the equation or the graph, to identify an even or odd degree polynomial, to know if the leading coefficient is positive or negative, and to know something about the general shape of the graph for small values of x are some of the basic student understandings for this unit. It is also very important that the student understand that a polynomial is a continuous function whose graph has smooth curves.   

While a graphing utility is certainly helpful in obtaining a picture of a polynomial function, students often have a problem in setting the window in order to obtain a complete graph.  In this activity help the student to analyze the polynomial function for large and small values of x so that a complete graph can be obtained using a graphing utility. The zoom out feature on the graphing utility will help the students obtain the answer for large values of x, while the zoom feature will help with the small values of x.   The table function also helps the student see what is happening.  For the large values of x have the students set the table at x = 10 and set ΔTbl to 10.  For small values of x have the students set the table at x = -.5 and set ΔTbl to .1.  Demonstrate these activities with a polynomial such as 
[image: image5.emf]P


x


x


x


x


(


)


=


-


-


+


3


2


2


3


4




P x x x x ( )

   

3 2

2 3 4

before letting students start the activity.

This activity is also a writing exercise.  Be sure the students answer each question in complete sentences – a word or two does not suffice. Hand out the Discovery Using Technology BLMs letting students work together to gather their information. However, the written answers to the questions should be done alone and handed in for a grade.

*Activity 10: The Zeros of Polynomials 

(GLEs: 1, 4, 6, 9) 

Materials List: The Zeros of Polynomials BLM, pencil
Students need to be familiar with the following vocabulary for this activity: intermediate Value Theorem, synthetic division, Remainder Theorem, Factor Theorem, Rational Root Theorem.   
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The Zeros of Polynomials BLM is a non-calculator exercise designed to give students practice in finding the zeros of a polynomial using synthetic division, the factor theorem, the rational root theorem and the quadratic formula where necessary.  This was taught in Algebra II. There were also some problems on this topic on the pretest. How the students performed on the pretest and how well they answer the questions during the introductory remarks will give an idea of whether this material should be treated as a review or as new material. It may be necessary to refer to the textbook for additional problems should students feel uncomfortable with the concepts. Students should be able to find zeros of a cubic function both with and without a calculator. The Zeros of Polynomials BLM can be used either for class work or homework depending on student proficiency. 

*Activity 11: Analyzing Polynomials 

(GLEs: 1, 4, 6, 7, 8)

Materials List: Analyzing Polynomials BLM, graphing calculator, graph paper, pencil
In the previous exercises the students have learned to identify the end behavior of a polynomial function and to find the zeros.  In Unit 1 they identified increasing and decreasing intervals and the relative extrema from a graph. Without a graphing utility, students would need calculus to do the same with the polynomials of degree greater than two.  However, with technology, the relative extrema can be identified and the increasing and decreasing intervals found. In this activity ask students to analyze each of the polynomials. Hand out the Analyzing Polynomials BLMs. Students will be asked to find the local and global characteristics of each polynomial, and then graph each one using the information they found.
*Activity 12: Applications of Polynomial Functions 

(GLEs: 4, 6, 8, 10, 24, 25, 27, 29)

Materials List: Applications of Polynomial Functions BLM, graphing calculator, pencil, paper

In this activity students have to translate a verbal description into an algebraic model.    Students might find the strategy outlined below helpful in solving the problems.

· Step 1: Draw a diagram if needed.

· Step 2: Identify the dependent variable.

· Step 3: Identify the constraints.

· Step 4: Express the dependent variable as a function of a single independent variable.  Identify the domain of the independent variable.

· Step 5: Graph the independent variable as a function of the independent variable. 

· Step 6: Identify the locations and values of the maximum or minimum.

Example problem to use with the class:

Mr. Johnson is going to build a set of dog runs for his two retrievers. He plans to enclose a rectangular area and divide it down the middle. He has 120 feet of fencing to use. What dimensions should he use to maximize the area?

Step 1: Draw the diagram. Let the class decide what variables to use and where to put them.
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Step 2: Identify the dependent variable.  Area is the dependent variable. It depends on the length and width chosen for the rectangular area. We can write xy = A
Step 3: Identify the constraints. There is only 120 feet of fencing to use around the perimeter and to divide the two runs. This gives us 3x + 2y = 120 as the constraint on the problem.

Step 4:  Express the dependent variable as a function of a single independent variable.  Identify the domain of the independent variable. Solve the constraint equation for y and substitute it into the area equation obtaining:

A = x(60 – 1.5x)
Area must be positive so the domain must be 0 < x < 40 for this problem.

Step 5: Graph it! Set xmin = 0 and xmax = 40. 

Step 6: Identify the locations and values of the maximum.
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Mr. Johnson will cut each of the x-lengths at 17 feet. This will leave him with 34.5 feet for each of the 2 y-lengths. The area of the two runs together will be 586.5 square feet. Each run will have the area of 293.25 square feet.

Hand out the Applications of Polynomial Functions BLMs and let the students work in groups to solve each problem.
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*Activity 13: Rational Functions and their Graphs 

(GLEs: 4, 6, 7, 8, 19, 27)

Materials List: Rational Functions and their Graphs BLM, graph paper, graphing calculator, pencil

Students need to be familiar with the following vocabulary for this activity:  rational functions, asymptotic discontinuity, vertical asymptote, horizontal asymptote.

Before beginning this activity students should have learned 

· how to determine the domain of the function

· how to determine the type of discontinuity (vertical asymptotes and “holes” in the graph) that result from those x-values not in the domain of the function

· how to find zeros of the function 

· how to find horizontal asymptotes by examining the function as 
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Work one or two example problems for the class prior to their working the Rational Functions and Their Graphs BLM.


Use the step by step method found on the blackline master.

Example 1:

a) The domain is {x: x ≠ -3}. It is found by setting the denominator = to 0.

b) The zero is 2. It is found by setting the numerator = to 0. Note: remind the students that they should always find the domain first. There may be times that the numerator has the same value. Then that value is not a zero but the x-coordinate of a point that is a “hole” in the graph.

c) -3 is not in the domain so x = -3 is a vertical asymptote. Be sure that the students understand that they are writing the equation of a vertical line. Just answering 3 would be incorrect. y = 1 is the horizontal asymptote. 

e) The y-intercept is -2/3.

f)  Students should put the vertical and horizontal asymptotes on the graph paper as dotted lines. They should locate the zero at x = 2 and the y-intercept at y = -2/3. Find 

f(-4) and f(3) and plot those points. The two parts of the graph should curve following the asymptotes x = -3 and y = 1. 

Example 2:

a) The domain is {x: x ≠ -4 and 4}. In problem #2 there will be two vertical asymptotes,

x = -4 and x = 4.

b) the zero is -2.

c) the y-intercept is
[image: image8.wmf]1
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Plot the zero and the y-intercept. Draw a smooth curve through those points that follows the vertical asymptotes.

d) What values does y take on when x < -4? x > 4? This tells whether the graph is above or below the x-axis. Remind the students that there are only 2 values missing from the domain. When x < -4, y < 0 and when x > 4, y > 0. Therefore,the graph when 

x < -4 is in quadrant III and following the asymptotes; when x > 4 the graph is in quadrant 1 and following the asymptotes. Choose two or more values for x < -4 and x > 4. Plot those points. Draw a smooth curve that follows the horizontal and vertical axis.

Students should be encouraged to graph each of the rational functions by hand then to check their answers with a graphing calculator. Remind them that when they graph using the calculator, the vertical line graphed is not part of the graph. It represents the vertical asymptote. Once all questions have been answered, hand out the Rational Functions and Their Graphs BLMs. Let the students work either with partners or in a group.

*Activity 14: Playing Mr. Professor (GLEs: 6, 27)  
Materials List: equipment to write on board, graph paper, pencils

Students will gain some additional practice in graphing rational functions.

Introduce the professor know-it-all strategy (view literacy strategy descriptions). Divide the students into groups. Explain to the students that each group will be called upon to become a team of math prodigies. They will have a chance to demonstrate their expertise in graphing rational functions by answering the questions posed by the rest of the class. The team may confer on each question, but each member of the group should have a chance to explain. The questions should cover the points below.

· domain

· type of discontinuities

· vertical asymptotes

· horizontal asymptotes

· zeros

· y-intercept

· symmetry

Once all of the points have been covered, the graph of the function should be sketched using the answers given by the group. The other students may challenge any of the answers given. Use one of the problems from Activity 7 to demonstrate to the students how the group should respond to their peers’ questions. Some functions to use are:
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Answers for the problems above:         
· Problem # 1 

· Domain {x: x ≠ -1, 5}

· Zero at x = 1

· There is a hole at x = -1 and a vertical asymptote x = 5

· Horizontal asymptote is y = 1

· y-intercept is 1/5

· The hole in the graph is (-1, 1/3) 

· f(6) = 5

· no symmetry

The graph as shown on calculator:
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Problem # 2

· Domain {x: x ≠ 5}

· Zero at x = -3

· There is a vertical asymptote x = 5

· Horizontal asymptote is y = 1

· y-intercept is -3/5 

· f(2) = -1.667

· f(6) = 9

· no symmetry

The graph as shown on calculator:
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Problem # 3

· Domain {x: x ≠ -1, 1}

· Zero: none

· There is a vertical asymptote x = -1, x = 1

· Horizontal asymptote is y = 0

· y-intercept is 1 

· f(-2) = 1/3

· f(2) = 1/3 

· this is an even function symmetrical about the y-axis f(x) = f(-x)

The graph as shown on calculator:
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Problem #4


· Domain {x: x ≠ -1, 1}

· Zero: 0

· Vertical asymptotes at x = 1 and x = -1

· Horizontal asymptote is y = 0

· y-intercept is 0 

· f(-2) = -2/3 

· f(2) =  2/3

· this is an odd function; symmetric with respect to the origin f(-x) = -f(x)

The graph as shown on calculator:


Problem #5

· Domain {x: x is the set of reals}

· Zero: none

· There are no vertical asymptotes

· Horizontal asymptote is y = 0

· y-intercept is 1 

· f(-1) = 1/2

· f(1) = 1/2 

· this is an even function

The graph as shown on calculator:
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*Activity 15: Adding to the Portfolio - Library of Functions (GLE 4, 6, 16, 27, 28, 29)

Materials List: Library of Functions – Quadratic Functions, Polynomial Functions and Rational Functions BLM, paper, pencil

Polynomial and rational functions should be added to the Library of Functions at this time.  For each function, students should present the function in each of the 4 representations.  They should consider

· domain and range

· local and global characteristics such as continuity, concavity, symmetry, local maxima and minima, increasing/decreasing intervals, and zeros

· examples of translation in the coordinate plane

· possibilities of inverse functions

· a real-life example of how the function can be used

Hand out the Library of Functions – Quadratic Functions, Polynomial Functions and Rational Functions BLM to each student. 

Activity 16: Applications of Rational Functions 

(GLEs: 6, 10, 24)

1. Your team has been asked to design a cylindrical can that minimizes the cost of the materials but must hold 100 cubic inches.  The top and bottom of the can cost $0.04 per square inch, while the sides cost only $0.02 per square inch.  What is the size of the can you and your team design and what is its cost?

2. The average cost is the cost per unit of producing a certain quantity; it is the total cost divided by the number produced. (The average cost is symbolized by 
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 where x is the number of units produced.  A recording studio invests $24,000 to produce a master tape of a singing group.  It costs $1.50 to make each copy of the master and cover the operating costs.  

a) Express the cost of producing t tapes as a function C(t).

b) Find the average cost per unit when t = 1000, 5000, 10,000, and 100,000

c) What is the least possible cost of the unit?  How do you know?

3. A rectangular box with an open top is to be constructed out of 54 square inches of material.  The length of the box is to be twice the width.  Find the maximum possible volume of the box and the dimensions of the box.

Solutions:

1.
The can has a radius ≈2” and a height ≈ 8” It would cost ≈ $3.00.

2.
a) C(t) = 1.5t + 24,000 

b)
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  = $6.30, C(10000) = $3.90, C(100000) = $1.74


c) The least possible cost is $1.51.  That is because 
[image: image17.wmf]C

 = 1.5 is the horizontal asymptote and this line represents the least possible cost for the tape.

3.
Using the strategy in Activity 4:

Step 1: V = wlh

Step 2: 2wh + 2lh + wl = 54 and l = 2w

Step 3:
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Step 4:  Graph using graphing utility

Step 5:  The total volume of the box is 36 in3 with dimensions 3” by 6” by 2”
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Assessment





Group work scoring rubric should be based on:


teacher observation of group interaction and work


explanation of each group’s problem to class 


work handed in by each member of the group
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Assessment





Students should demonstrate proficiency in working problems such as the one below:





Graph the function� EMBED Equation.3  ���. 


1. What are the zeros of this function?  


2. How do the zeros relate to the factors of this function?  


3. Which term do you think determines the shape for very large positive and negative values of x?


4. Which term do you think determines the shape for very small positive and negative values of x?








Assessment





Students should be able to graph a rational function with and without a calculator
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