Lafayette Lesson Plan for Thursday, 2/15/07


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

Materials Needed:

· Copies of the worksheet “Solving Equations by Factoring” for each student
· One copy of the solutions to the worksheet for teacher only
· 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 and individually as they make conjectures and learn about the Zero-Product Property as well as use it in various examples.  They will also use factoring to solve equations in different settings and problem solving opportunities.
Lesson Objectives:

· Students will learn the Zero-Product Property, its importance, and how to utilize it while factoring to solve equations.
· Students will practice factoring to solve equations through various examples and word problems. 

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. Pose the following question to the students [either on the whiteboard, chalkboard, or if neither are available: on scrap paper]:
· If ab=0, is it possible for a AND b to be integers not equal to 0?

· Why or why not?

2. Students should work independently, using 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. Relate the property to the conjecture they made in their own words, emphasizing the similarities.
3. Give an example of how factoring uses the Zero-Product Property (Problem 1) – ask the students collectively to help you through the problem as you do it together.  Remember to include and emphasize the importance of the check!!
4. Have the students work in pairs to complete problems 2 and 4 (which are similar, and also use the previous day’s knowledge of solving equations when there variables on both sides).
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 the next step.  If not, instruct them as a group and work through as many of the other problems in that section as they need to get a better feel for the process.  The extra problems in section 1-10 are there for this purpose.
6. After everyone is ready, do Problem 11 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.
7. 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.

8. Next, read Problem 17 together.  

a. Ask the students what they would do first and why.  

b. Next have them verbally discuss how the problem should be done and what methods would be used. 
c. Refer to the diagram to help visual learners, and then let the students work in pairs to find a solution.

d. Go over the solution as a group, discussing if different methods were used among the students.

Guided Practice: (Approx 10 min)
1. Next, have the students work in pairs to complete Problem 18 – encourage them to ask questions so you can clarify any issues that may come up.
2. After they have completed it, ask them to explain the method they used to find their answer.

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 go on their own and complete problem 19, as well as any problems on the sheet (besides the closure problem) that were not already done, depending on what they need(ed) more help on.
Closure: (Approx 5 min)
[Closure was also during Guided Practice Step 2 when the students were asked which problems they liked best and least]
· 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

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




6.  2q2 + 22q = -60
2. 2x2 – 7x + 5 = 0




7.  9c2 = 36
3. 9m + 30 = 3m2




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


9.  2x2 + 5x2 = 3x
5. 3a2 + 4a = 2a2 – 2a – 9



10.  3t2 + 8t = t2 – 3t - 12
For problems 11-16: Solve each cubic equation.
11. x3+ 7x2 + 12x = 0



14.  3x3 – 9x2 = 0
12. x3 - 10x2 + 24x = 0



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


16. 3x 3 – 30x2 + 27x = 0
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17. The diagram to the right shows a pattern for an open-top box.  The total area of the sheet of material used to manufacture the box is 144 in2.  The height of the box is 1 in.  Therefore 1in x 1in. squares are cut from each corner.  Find the dimensions of the box.

18.   An open box with height 1 in. has a length that is 2 in. greater than its width.  The box was made with minimum waste from an 80 in.2    rectangular sheet of material.  What were the dimensions of the sheet of material?  Draw a diagram to help. 
19.   A rectangular box has volume 280 in.3 Its dimensions are:

 4in. by (x +2)in. by (x + 5)in. Find x using the volume formula.
Solutions – Page 1
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Solutions – Page 2
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