Unit Title: Solving Systems of Algebraic Equations

Grade Level:  7th, 8th, and 9th Grades

Subject/Topic Area(s): Algebra I

Designed By: Guy A. Bailey

Time Frame: 2-3 weeks

Brief Summary of Unit (Including curricular context and unit goals):
The unit about solving systems of equations follows a unit in which students learned the basics about linear equations: slope-intercept form, standard form, graphing of single equations. 

This unit explores solving two equations simultaneously using three different methods and proceeds to show how these methods can be used in everyday practical situations.

The curricular goals are for the student to learn the necessary skills to solve a system, to  know which method to use in a particular situation, and, most importantly, to be able to interpret real-world situations so as to develop a system of equations that can be used to find a solution to that situation.
STAGE 1 – DESIRED RESULTS


STAGE 2 – ASSESSMENT EVIDENCE


Stage 3 – Learning Plan

Understanding(s)


 Students will understand that…


A linear equation in two variables can represent relationships between quantities


Some real-world situations can be translated into a system of equations


The solution of a system of equations is an ordered pair (x,y) that satisfies both equations


Some equations must be transformed before the system can be solved


Some systems have no solution; some have infinite solutions


						








Content Standard(s)


Students will learn how to solve a system of equations using three different methods: graphing, substitution, and elimination. They will learn how to create systems of equations to solve problems in the real world.										








Essential Question(s)


How can variables and equations be used to represent real-world situations?		


How can systems of equations be used to solve real-world situations?


Which method of solving systems is most appropriate? Why?





Students will be able to:			


Solve a system of equations by graphing, substitution, and elimination.


Manipulate a system of equations in order to solve by elimination


Transform equations between standard form and slope-intercept form


Read and interpret a real-world situation and develop a system of equations that accurately reflects the situation








Performance Task										


Plan a high school dinner-dance that will include a band and dinner. The ticket price should be as low as possible to encourage attendance.


Band A charges $600. Band B charges $350 plus $1.25 per ticket sold. Determine the number of tickets for which the cost of the two bands would be equal.


A caterer charges a fixed cost for preparing dinner and an additional cost per person served. 100 students will cost $750 and 150 students will cost $1050. Find the caterer’s fixed cost and the cost per person.


Assume that 200 students will attend. Write a report listing which band you will choose and the ticket price you will need to charge to break even. Repeat assuming 300 students.


Key Criteria


The student is able to define variables and write a system of equations in such a way as to accurately represent the information about each band and, similarly, for the caterer based on the number of tickets sold.


The student is able to select from among the three methods the most appropriate one, based on the equations they developed for the systems.


The student is able to interpret the results, either from a graph or another solution, to determine the “break-even” point and an appropriate ticket price.


The student is able to make necessary changes in plans for the dinner-dance based on different numbers of anticipated students. 














Introduction: Solve the following problem without using variables, equations, or any algebraic methods. Then try to solve it with them.


“Your teacher is giving you a test worth 100 points containing 40 questions. There are 2-point and 4-point questions on the test. How many of each type are on the test?”


Then give overview and put the unit in context. We’ve just learned how to graph linear equations and to use them to solve “word” problems. Now we will move on to more challenging problems that require the solution of a system of equations using three different methods.


Daily lessons on each of the following three methods with corresponding homework:


Graphing 


 Graph two equations simultaneously – what does the point of intersection represent?


Graph two equations whose lines are parallel – what do you conclude/


Graph two equations whose lines are concurrent – what do you conclude?


Give examples; practice problems; use graphing calculators to check


Substitution	


Introduce Transitive Property: if a=b and b=c, then a=c


Relate Transitive Property to substitution method


Give examples; practice problems


Transform equations in order to get y=mx+b for substitution


Elimination


What else can you do to a system of equations? See if students can discover the idea of combining the equations.


Give examples; practice problems


What if x or y is not eliminated by combining equations? Demonstrate need to modify by multiplying one or both equations first before combining.


Lesson on which method is most appropriate


Divide students into groups of three. Have each group solve the same system using three different methods. Which was easier? Why?


Give examples; practice problems picking most appropriate method


Lesson on practical applications – “real world” situations


Go back to introduction problem. Can you do it now? Why?


Give more sample problems 


Practice  “break even” “air or water current”, “mixture”, “ratio” problems


Clarify how to define variables


Practice how to generate a system of equations from the given information


Lessons will be interspersed with:


Periodic short quizzes and a final (2-part) test


Periodic opportunities for students’ feedback – What is working? What is not? What can I do to help?


The final unit test will include:


Typical standard end-of-chapter test to see if fundamental skills have been mastered.


The performance task as outlined earlier																																																																																																																														



































