Lafayette Lesson Plan for Thursday 03/08/07

JoAnna Nangle


Solving Equations by Factoring 
A Lesson for a 9th grade Math A class
Materials Needed:

· Copies of the each of the “Solving Equations by Factoring” worksheets for each student
· One set of the following:

· Whiteboard and Dry Erase Markers, Chalkboard and Chalk, or Scrap Paper and Pen/Pencil
Materials Used:

· New York Mathematics A Textbook – Chapter 10: Polynomials pages 491-494.

Lesson Overview:

· Students will work in groups (if the opportunity arises) and individually as they make conjectures and learn about the Zero-Product Property and then use it in various examples.  They will also be exposed to and solve previous Math A exam questions on factoring to solve equations in different settings, such as during a word problem.
Lesson Objectives:

· Students will make conjectures about a question leading to the Zero-Product Property, learn its importance, and how to apply it while factoring to solve equations.
· Students will analyze different examples and word problems and manipulate the given information to complete the questions. 
NYS Standards Addressed:

· 3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

· 3D. Use field properties to justify mathematical procedures.

· 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
Anticipatory Set: (Approx. 5-10 min)
1. Write the following question on the board before the students arrive:
· If ab=0, is it possible for a AND b to be integers not equal to 0?

· Why or why not?

2. As students come in, pass out the first worksheet and have them work independently, encouraging them to use different combinations of positive and negative numbers to see if ab can = 0 under those conditions.

3. Once they see that they cannot get ab = 0 unless a = 0 or b = 0, ask some of the following questions: 

· How do you know this happens all of the time?

· What conjecture can you make after trying this activity? [This leads into the zero product property that follows]

Developmental Activity: (Approx 15-20 min)
1. Next, show the students the Zero-Product Property: 
a. For all real numbers a and b, if ab = 0, then a = 0 or b = 0.

2. After the students write the property underneath their own work on the worksheet, relate the property to the conjecture they made in their own words, emphasizing the similarities.
3. Model an example of how factoring uses the Zero-Product Property (Problem 1) by writing it out on the board – ask the student(s) to help you through the problem as you do it together.  
a. Remember to include and emphasize the importance of the check!!
4. Have the students work in pairs to complete problems 3 and 5 (which are similar, and also use the previous day’s knowledge of solving equations when there variables on both sides) – make sure to explain the directions, and that “write it in standard form” means to get the entire equation onto one side, set equal to zero, hence setting up the use for the Zero Product Property in the following steps.  
a. Go over the solutions as a group, noting when the students used the Zero-Product Property to help them find the solutions.

b. Encourage them to perform a check of the solutions to make sure there were no mathematical errors.
5. At this point, if the students are having success with the problems and seem like they can handle more, go onto step 7.  
6. If not, ask the students which part of the questions are the easiest to them? Which parts are the hardest?  (i.e. maybe they can solve equations with variables on both sides with little trouble, but need more practice with their factoring skills).  Knowing this information will allow for more specific help where they need it. 

a.  If necessary, regroup the students so a tutor can more forward with the lesson for those who are ready and another tutor can continue instructing on the other problems in the section, focusing on what the remaining students are having trouble with. The extra problems in section 1-8 are there for this purpose and the Part I problems from the Math A worksheet might also be helpful for the students to see how questions on the topic are asked on the actual test.
7. Do #9 as a group, as you did problem 1 when the students helped to solve the problem.  

a. Since it is a cubic equation, it gives them an example of a time when there will be 3 solutions, one of which being x = 0, which cannot be forgotten and must be included in their final solution set.
8. Have the students work in pairs to complete problems 12 and 13 (similar examples).
a. Go over the solutions as a group, noting when the students used the Zero-Product Property to help them find the solutions.

b. Encourage them to perform a check of the solutions to make sure there were no mathematical errors.

Guided Practice: (Approx 10 min)
1. Next, hand out the Math A Questions worksheet and have the students work in pairs to complete the first two Part 1 problems – encourage them to ask questions so you can clarify any issues that may come up.
2. After they have completed them, ask them to explain the method they used to find their answers.

3. Next, ask them which problem they liked the best and which problem they liked the least out of the lesson and why.
a. For the problem they liked the least – do they need extra practice with it?  If so, help them one-on-one (or with a group of students who need help with the same thing) with another example of it.

Independent Practice: (Approx 5-10 min)
1. After the students have successfully finished the guided practice and do not have any more individual questions, have them complete as many of the other Math A questions and problems on the first worksheet as time permits.

Closure: (Approx 5 min) – [Assessment also occurs during the lesson DA #5, GP #3]
· Ask the students to write down one way the lesson helped them and one thing about the lesson they would have changed.

Name: _____________________________
Date: ____________
Solving Equations by Factoring

If ab=0, is it possible for a AND b to be integers not equal to 0?  Why or why not? 

The Zero Product Property states: ________________________________________________________

For problems 1-10: Simplify each equation and write it in standard form.  Then solve each equation.
1. b2 + 3b - 4
= 0




5.  2q2 + 22q = -60
2. 2x2 – 7x + 5 = 0




6.  9c2 = 36
3. 9m + 30 = 3m2




7.  12x2 + 8x = -4x2 + 8x
4. 4x2 + 20 = 10x + 3x2 – 4


8.  2x2 + 5x2 = 3x
For problems 11-16: Solve each cubic equation.
9. x3+ 7x2 + 12x = 0




12.  3x3 – 9x2 = 0
10. x3 - 10x2 + 24x = 0



13. x3 – 5x2 + 4x = 0
11. 2x3 = -2x2 + 40x  
 


14. 3x 3 – 30x2 + 27x = 0
Name: _____________________________
Date: ____________
Solving Equations by Factoring
Math A Questions

1. What is the solution set for the equation x2 – 5x + 6 = 0?

(1) {–6,1} 
(3) {–2,–3}
(2) {6,–1} 
(4) {2,3}
2. If 3x is one factor of 3x2 – 9x, what is the other factor?

(1) 3x

 (3) x – 3

(2) x2 – 6x 
(4) x + 3
3. If (x – 4) is a factor of x2 – x – w = 0, then the value of w is

(1) 12

 (3) 3

(2) –12
 (4) –3
4. What is a common factor of x2 – 9 and x2 – 5x + 6?

(1) x + 3 
(3) x – 2

(2) x – 3 
(4) x2
5. Which expression is a factor of n2 + 3n – 54?

(1) n + 6 
(3) n – 9

(2) n2 + 9 
(4) n + 9
6. One root of the equation 2x2 – x – 15 = 0 is

(1) 5/2 
(3) 3

(2) 3/2

(4) –3
Solutions to Solving Equations by Factoring Worksheets:
( It is not possible for a and b to both be integers not = 0 since with integers:  a positive * a positive = pos. integer

Negative * negative = pos. integer

And, positive*negative = negative.  

Negative and positive integers do not equal zero, thus in order for ab=0, either a=0 or b=0.  

( The Zero Product Property states: For all real numbers a and b, if ab = 0, then a = 0 or b = 0
[For further details on solving problems 1-14, see my lesson plan for 2/15/07.  I didn’t include them again because it made the file too big for the buff state email accounts]

1. b = {-4,1}
2. x = {1, 5/2}

3. m = {-2, 5}

4. x = {6,4}

5. q = {-5,-6}

6. c = {-5,5}

7. x = {-1,0}

8. x = {0, 3/7}

9. x = {-4, -3, 0}

10. x = {0, 4, 6}

11. x = {-5, 0, 4}

12. x = {0, 3}

13. x = {0, 1, 4}

14. x = {0, 1, 9}

Math A Solutions:

1. (4)  {2, 3}
2. (3)  x-3 

3. (4)  -3

4. (3)  x-3

5. (4)  n+9

6. (3)  3[image: image1.png]



