

[bookmark: _GoBack] Rational Functions and Their Graphs

Context/Grade Level:
	This lesson is designed for an Honors Algebra II class. The class is comprised of mostly 9th and 10th graders, but there are some 11th and 12th graders in the class. There is anywhere from 28-33 students in the class. There are no students with IEPs in the class. This lesson is part of a unit on rational expressions and equations.

Objective:
	Students will identify properties of rational functions and graph rational functions.

SOL Strand:
	Algebra II: Functions

SOL:
	AII.7.a, e:  The student will investigate and analyze functions algebraically and graphically. Key concepts include domain and range, including limited and discontinuous domains and ranges and asymptotes.

Materials/Resources:
	Textbook
	Gizmos Simulation (General Form of a Rational Function) (explorelearning.com)
	Mindmup Concept Mapping (mindmup.com)
	Laptop Cart

Content and Instructional Strategies:
1. Teach lesson using notes and examples on attached page. Ask students questions throughout lesson to increase student participation. 
2. After vertical asymptote/discontinuity section of notes, have students explore functions with asymptotes, using Gizmos Simulations for General Form of Rational Functions. Students will complete attached worksheet.
3. Conclude lesson by having students complete a concept map, using Mindmup, to organize what they learned about points of discontinuity and asymptotes. Concept map should include criteria for when each type of asymptote occurs and the equation for the asymptotes/how to find the asymptote.  
Evaluation/Assessment:
	Students will submit their concept map at the end of class by either printing the concept map or exporting it to a local disk. The teacher will evaluate the student’s understanding of asymptotes by the information included on the concept map. 



Differentiation and Adaptations:
	Students that are struggling to understand the material will work with a partner or small group to work through the Gizmo worksheet and solve example problems throughout the lesson. This will provide support for the struggling students and help reinforce concepts to everyone working in the group. 
	Students that understand the material easily and complete the Gizmo worksheet and examples well before the rest of the class will be given additional, more challenging problems to work through or be asked to help other students around them. This will keep the students on task by giving them problems better suited to their understanding of the material and allow them to help their classmates understand the material.


[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
General Form of a Rational Function

Directions: Go to https://www.explorelearning.com/ and click on “Find Gizmos.” Enter “General Form of a Rational Function” in the “Enter Search” bar. After you reach the page for “General Form of a Rational Function,” click on the button that says “Launch Gizmo.” Answer the following questions using the Gizmo.
	In example 3 from our notes, we determined that the function  has a removable point of discontinuity at x = −5. On the Gizmo, click the “+” button by the numerator. Individually select each “x” and move the root bar so that the function on the gizmo matches the function from example 3. 

1. How does a removable point of discontinuity look when graphed?




Click on one of the expressions in the numerator and click the “−“ button, so that there is only one root in both the numerator and denominator. Click the box next to “show asymptotes.” 

2. What happens when you increase or decrease the root of the numerator? 




3. What happens when you increase or decrease the root of the denominator?




4. What happens when the numerator and the denominator have the same root?




5. Explore what the graph looks like when there are more roots in the denominator than in the        numerator. What happens?



6. Explore what the graph looks like when there are more roots in the numerator than in the denominator. 
What happens if the degree of the numerator is one more than the degree of the denominator (for example, there are two roots in the numerator and only one in the denominator)? 





7. What happens if the degree of the numerator is greater than the degree of the denominator by two or more (for example, there are three roots in the numerator and only one in the denominator)?





8. What happens when the number of roots in the numerator and denominator are the same?




9. Can you find a function that has multiple vertical asymptotes?




10. Can you find a function that has multiple horizontal asymptotes?




11. Can you find a function with both horizontal and diagonal (oblique) asymptotes?
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