Solving Linear Equations (SV)

Multiple Solution Strategies

	LAUNCH


	Consider the equation: 2x + 1 = 7.

	a.
What does the equation mean?

	b.
What does it mean to “solve” the equation?

	c.
What is the solution? How do you know?

	


EXPLORE
Consider the equation:  3x + 4 = 10.

You will solve this equation in several ways and discuss the different solution strategies, as follows.

1.
Each member of your group should solve the equation 3x + 4 = 10 using one of the five strategies below. Decide as a group and with your teacher who will use which strategy. (If you finish solving using your strategy before everyone else is finished, then solve using another strategy of your choice until everyone in your group is finished with their strategy.) When everyone is finished, go to Problem 2.

Solution Strategy 1:  By Inspection (or Guess and Check)


Is there a number such that when you multiply it by 3 and then add 4 you get 10?


That is, fill in the box:  3 * ( + 4 = 10.


Solution Strategy 2:  Symbolic Manipulation 


Subtract 4 from both sides, then divide both sides by 3.


Solution Strategy 3:  Symbolic Manipulation


Divide both sides by 3. Then continue manipulating until you get x = (.


Solution Strategy 4:  Table

Consider y = 3x + 4. Enter this function into your calculator. Set up a table with proper step size and range so that you can locate the solution to the equation 3x + 4 = 10.


Solution Strategy 5:  Graph

Consider two functions:  y = 3x + 4  and  y = 10. Enter these two functions into your calculator. Graph in the proper window so that you can locate the solution to the equation 3x + 4 = 10.

2.
Now work together with your group to explain and analyze the strategies. For each of the strategies, the person who used the strategy should describe or show how it works and explain why it works, so that everyone understands. Then everyone should discuss its advantages and disadvantages. Record your thinking below.

Solution Strategy 1:  By Inspection

Is there a number such that when you multiply it by 3 and then add 4 you get 10?

That is, fill in the box:  3 * ( + 4 = 10.


How and why it works:


Advantages:


Disadvantages:

Solution Strategy 2:  Standard Symbolic Manipulation

Subtract 4 from both sides, then divide both sides by 3.


How and why it works:


Advantages:


Disadvantages:

Solution Strategy 3:  Non-Standard Symbolic Manipulation

Divide both sides by 3. Then continue manipulating until you get x = (.


How and why it works:


Advantages:


Disadvantages:

Solution Strategy 4:  Table

Consider y = 3x + 4. Enter this function into your calculator. Set up a table with proper step size and range so that you can locate the solution to the equation 3x + 4 = 10.


How and why it works:


Advantages:


Disadvantages:

Solution Strategy 5:  Graph

Consider two functions:  y = 3x + 4  and  y = 10. Enter these two functions into your calculator. Graph in the proper window so that you can locate the solution to the equation 3x + 4 = 10.


How and why it works:


Advantages:


Disadvantages:

	SUMMARIZE
The equation 3x + 4 = 10 is an example of a linear equation. Summarize your work on this task by answering the following questions.

a.
Describe connections among the five strategies used to solve the equation. Also describe similarities and differences among the strategies.

b.
Is there a “best” strategy, one that should always be used on all problems? Explain.

c.
For each strategy, think of a particular linear equation, or a problem or situation that involves solving a linear equation, for which that strategy is particularly useful or appealing.

d.
Do you prefer some methods over others? Why?

e.
Are there other ways to solve a linear equation? Describe any others you know.


Iowa’s Every Student Counts Project
Solving Linear Equations: Multiple Strategies
Page 3 of 3

