Lesson #3: (10 - 3) Solving Quadratics by Completing the Square
Materials:
Pen/ Pencil



Dry erase board markers 


Algebra Titles


Completing the Square Worksheet
Exit Ticket 



Quiz

Overview:


Students will inquire (do you mean acquire?) and scaffold prior knowledge to predict how to solve for quadratics.  Students will discover that there is more than one method to solve for quadratics.  Students will develop an understanding of the different methods of how to apply the method of completing the square.  They will do this by scaffolding on prior knowledge of factoring and quadratic formula.

Objectives:

· Students will be able to distinguish correlations among different scatter plots. (Analysis)

· Students will be able to construct a scatter plot on paper and on their graphing calculator. (Synthesis)

· Students will be able to predict trends (lines of best fit) of scatter plots. (Evaluation)

Standards:

· Key Idea #3 - Operations

Students use mathematical operations and relationships among them to understand mathematics.

· (3A) Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
· Key Idea #7 – Patterns and Functions

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics and construct generalizations that describe patterns simply and efficiently.

· (7A) Represent and analyze functions, using verbal descriptions, tables, equations, and graphs.

· (7B) Apply linear and quadratic functions in the solution of problems.

· (7C) Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

Anticipatory Set:


(5 minutes)

· Begin the class by putting two quadratic problems on the board:

a) 3y2 + 34y – 24 = 0

b) 
[image: image1.wmf]
· Have students to attempt to factor both problems on their own.  They should be able to know how to factor the first one.

· Allow a few minutes the students to struggle and attempt to problem solve the second equation.

· Explain to the students that the second equation is not factorable with the methods they know how to factor and solve quadratics.  This example shows students why it is necessary to learn more than one method for solving the quadratic equation.
Development Activity:

(25 minutes)

1) Divide the students into groups. (Depending on the attendance have two or three students in each group.)  Give each group a set of Algebra Titles.

2) Start with a very simple problem such as 
[image: image2.wmf].  Write this problem on the board.  Have each group pull out nine titles and have them make a square.  Once each group has completed the task, remind the students that algebraically we can simply took take the square root of both sides of the equation (what equation?) to get x equal to 3.

3) Now using the Algebra Titles find the value of c that makes 
[image: image3.wmf] a perfect square.  (see Method #1: http://www.glencoe.com/sec/math/algebra/algebra1/algebra1_05/extra_examples/chapter10/lesson10_3.pdf)

4) Now complete the square without using the titles, using the same example. (Guide students through the first example of Completing the Square worksheet)

a. Refresh students memory by asking them what the standard form is of the quadratic formula: 
[image: image4.wmf]
b. Find half of the b value and then square it

c. Then add this result to the equation

d. Discuss with students and have them compare and contrast both answers using the Algebra Titles and Completing the Square.

5) Guide students through a few more examples from the worksheet or until students seem to be comfortable doing this, solve regular quadratics by completing the square.

· Have students work independently, but if they have a question have them as a group member first.  If their group(s) cannot answer their question then they can ask the teacher.  (this gets their group members involved and some reciprocal teaching)

· As the teacher’s role walk around to make sure groups are focused and on task and assist when needed.

6) On the worksheet problem #3 involves fractions.  This is a good time to either stop the class when they get to this problem or wait until the end of class and have a discussion.  Ask them if they think completing the square will be the best way to solve it.

Closure: 

(7 minutes)

· Discuss with students when would this method (completing of the square) to solve quadratics.
· Hand out the Exit Ticket and have students complete it individually and then discuss the answers.
Assessment:

(5 minutes)


· Quiz for next class period

Resources:

· http://distance-ed.math.tamu.edu/peic/lesson_plans/completing_square.pdf
· http://www.glencoe.com/sec/math/algebra/algebra1/algebra1_05/extra_examples/chapter10/lesson10_3.pdf
Name: _________________________________Date:__________________

Completing the Square Worksheet

Example #1: Find the value of c that makes 
[image: image5.wmf] a perfect square.

a) Find half of the b value 


__________________

b) Square that result



__________________

c) Add this result to the equation (don’t you mean expression?  Or in place of c?)

__________________

In order to solve equations by completing the square you must:

Step #1:
Solve the equation so it is in the form:


[image: image6.wmf] where a = 1.  In other words bring the c value on the other side of the equation and isolate the 
[image: image7.wmf] term.

Step #2:
Find half of the b value and square it.

Step #3:
Add that result to both sides of the equation

Step #4:
Simplify and solve for x.

Step #5:
Check your answer by substituting each value for x in the original equation.

Solve the equations by Completing the Square:

1) 
[image: image8.wmf]
2) 
[image: image9.wmf]
3) 
[image: image10.wmf]
4) 
[image: image11.wmf]
5) 
[image: image12.wmf]
Name: _________________________________Date:__________________

Exit Ticket

Name: _________________________________Date:__________________

Quiz

Answers:

Completing the square worksheet:

Example #1: c =16

1) {-3, 1}

2) {
[image: image13.wmf]}

3){
[image: image14.wmf]}

4){
[image: image15.wmf]}

5){ 
[image: image16.wmf]}






One that can be easily factored (Students have already mastered this technique in previous lessons)
































Not so easily factored
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