Mathematics Enhanced Scope and Sequence – Algebra I


Solving Linear Equations

Reporting Category
Equations and Inequalities
Topic
Exploring the functions of the graphing calculator; solving multistep linear equations
Primary SOL
A.4d
The student will solve multistep linear and quadratic equations in two variables, including solving multistep linear equations algebraically and graphically.

Related SOL
A.4e
Materials
· Graphing calculators

Vocabulary
solution, intersection (earlier grades)
linear equation (A.4)
Student/Teacher Actions (what students and teachers should be doing to facilitate learning)
1. Display the following: “An equation is a statement that two expressions are equal. To solve an equation means to find those values that, when substituted for the variables, make the equation true. Such values are called solutions. For example, if the equation is 2x − 1 = 5 and x is any real number, the guess and check problem-solving method can be used to see that 3 is a solution to this equation because 2(3) − 1 = 5. However, how do we know that this is the only solution? How would you solve a more complicated equation?”
2. Discuss the intersection method for solving equations on the TI-83/84 calculator, as follows:

· Enter each member of the equation in the Y = screen.

· Graph each side of the equation, and find the coordinates of the points of intersection.

· The x-coordinates are the solutions to the equation.
3. Demonstrate the intersection method with the equation 3(x + 2) = x − 4, as follows:
· Enter y1 = 3(x + 2) and y2 = x − 4 in the Y = screen
· Graph the functions in the standard window. Press 2nd [CALC] to display the Calc menu, and select [5: intersect].

· Press ENTER twice to identify the two graphs. At the Guess? prompt, you have two options: move the cursor to the point you guess is the location of the intersection, or simply enter your guess directly from the keyboard. Then press ENTER a third time.

· Since two lines intersect in no more than one point, the number x = −5 is the only solution to the equation 3(x + 2) = x − 4.
If the point of intersection is not seen in the window, the calculator will give an error message. Encourage students to use trial and error with their window settings until the point of intersection appears in the window.
Assessment
· Questions
· Solve 7x + 19 = −2x + 55 algebraically. Then, use the intersection method to check your solution. Were your results the same? Why, or why not?
· Consider the following algebraic solution. Use your calculator to verify that this solution is incorrect. Find and correct any error.

−4(3 − n) = 8(4n − 3)
−12 − n = 32n − 3
−9 = 33n
 EQ \f(−9,33) = n
 EQ \f(−3,11) = n
· Journal/Writing Prompts
· Write an equation that has a solution of 3.

· Explain why graphing both sides of an equation gives you the solution to the equation.
· Other
· Have students work with partners to create two equations and solutions. Use all the equations for a class worksheet. Then, have student pairs check the solutions for all equations except their own.
Extensions and Connections (for all students)
· Have students practice solving multistep linear equations algebraically in an “I have ___. Who has ___?” activity. Distribute note cards with equations and solutions, and have each student read aloud what he/she has—an equation or a solution—and ask for the match. After each card is read aloud, allow time for students to figure out whether they have the match.
Strategies for Differentiation

· Use algebra tiles to connect the calculator and algebraic methods of solving equations.

· Show calculations on an overhead or large-screen calculator.
· Write the steps for the calculator on the board or on a handout so students can follow along.

· Create a folded graphic organizer with calculator steps and sample problems.
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