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Lesson Plan (Classic Format)
Lesson Title:  Introduction to Quadratic Equations.

Subject Area: Algebra II           Grade Level: 9th         Duration:1 lesson period
Goals/Objectives.

The purpose of this lesson is:

· to introduce the idea of the quadratic equation in connection with the quadratic function,

· to introduce the concept of the determinant D of a quadratic equation and to have students discover a relation between the value of D and the number of solutions of the quadratic equation.
       Learning Objectives (The Students Will):
       By the end of this lesson the students will:

· understand that finding the solutions of a quadratic equation is equivalent to finding the x-intercepts of the corresponding quadratic function,
· know that a quadratic function can have 2, 1 or none x-intercepts,

· be familiar with a new concept of the determinant D of a quadratic equation,

· be aware of a relation between the number of solutions of a quadratic equation and the value of the determinant D,

· appreciate Excel as a useful tool for mathematical investigation,

· know how to preview a print, change Portrait orientation to Landscape orientation, and print a document,

Materials

 Students will use:
· graphing paper to draw graphs manually

· graphing calculators and/or Derive for Windows software to draw graphs

· handouts with instructions for using Excel

· printer to print their graphs

· their manuals and notes

Activities / Procedure
1.  Review of material that the students should already know:
-  the graph of y = ax2 is a curve called parabola; 

              when a > 0, the parabola is convex down

              when a < 0, the parabola is convex up

     -  the graph of y = a(x – p)2 + q  is a parabola obtained by translating the graph of  

        y = ax2   p units along x-axis and q units along y-axis
    -  the graph of y = ax2 + bx + c can be found by transforming it into the form                

        y = a(x – p)2 + q 

-  how to open Excel and enter data into cells

   2. After reviewing the needed material, the students will be assigned a few examples of 

       quadratic functions, will find their graphs and observe their position relative to

       x-axis. Students can use graphing calculators, or Derive, or draw graphs manually.

       Students will/can work in groups, which would give them opportunity to explore
       more graphs.
3. The students will conclude that the graphs can have 2, 1, or none x-intercepts.
4. After that, the quadratic equation ax2 + bx + c = 0 will be introduced and the 

   observation will be elicited from students that finding the solutions of ax2 + bx + c = 0 
    is equivalent to finding the x-intercepts of the function f(x) = ax2 + bx + c .

5. After this observation the students will be asked to investigate a relation between the 

   number of x-intercepts (solutions) of a quadratic function f(x) = ax2 + bx + c and the 
   values of a, b, c.

  For this assignment the students will use Excel . They will be asked to create a table 

  and enter their findings into it: (there will be, of course, more functions than only two 

  shown in the table below).
	 
	a
	b
	c
	# of intersections
	

	y1 = f(x)
	 
	 
	 
	 
	

	y2 =f(x) 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	


6. The students will probably have difficulty to observe an acceptable relation. Then the
    teacher will write on the board: D = b2 – 4ac  and will ask students  to compute D for 

    the functions in their table, and  enter the value of  D into the corresponding cells.( The 

   students will be encouraged to use calculators for quick computing.)

   After completing their exercise, the students will observe easily that: 

      D > 0   -   2 x-intercepts (2 solutions)

      D = 0   -   1 x-intercept  1 solution)

      D < 0   -   no x-intercepts (no solutions)
7. The teacher will introduce now the term of a determinant   D = b2 – 4ac and 

    announce that on the next lesson the class will continue studying quadratic equation 

    and will find a formula that will make a very useful tool for solving quadratic

    equations.

8. Now students will create a chart using a chart wizard, and save their documents and 

   preview print . They will use their handouts on how to change Portrait orientation for 

   Landscape orientation, and print a document.

   The teacher will tell them that saving this document is important as the same table will
   be expanded and used again when they will study Viete formulas.
9. The lesson will be concluded with short summary and with asking students if they have

   any questions. After making sure that they understand the material, the homework will 
   be   assigned (and explained if any doubts arise).

Evaluation    

1. Oral questioning
2. Guided practice

3. Observation of students while they are working on assignments

4. Students questions as an indicator of understanding material.

5. Homework.

Standards  
1. Standards of Learning Currently in Effect for Virginia Public Schools.
AII.8.  The students will recognize multiple representation of  

            functions(linear, quadratic, absolute value, step, and exponential 

            functions) and convert between a graph, a table, and symbolic form

        .  A transformational approach to graphing will be employed through use

           of graphing calculators.
AII.10. The student will investigate and describe through the use of graphs

              the relationship between the solution of an equation, zero of a 

              function, x-intercept of a graph, and factors of a polynomial 

             expression.

AII.19  The students will collect and analyze data to make predictions an

              solve practical problems. Graphing calculators will be used to 
              investigate scatterplots and to determine the equation for a curve of
               best fit. Models will include linear, quadratic, exponential, and 
              logarithmic functions.
2. Technology Foundation Standards for Students
	1. Basic operations and concepts 

· Students demonstrate a sound understanding of the nature and operation of technology systems. 

· Students are proficient in the use of technology.

· Social, ethical, and human issues 

· Students understand the ethical, cultural, and societal issues related to technology. 

· Students practice responsible use of technology systems, information, and software. 

· Students develop positive attitudes toward technology uses that support lifelong learning, collaboration, personal pursuits, and productivity.

· Technology productivity tools 

· Students use technology tools to enhance learning, increase productivity, and promote creativity. 

· Students use productivity tools to collaborate in constructing technology-enhanced models, prepare publications, and produce other creative works.

· Technology communications tools 

· Students use telecommunications to collaborate, publish, and interact with peers, experts, and other audiences. 

· Students use a variety of media and formats to communicate information and ideas effectively to multiple audiences.

· Technology research tools 

· Students use technology to locate, evaluate, and collect information from a variety of sources. 

· Students use technology tools to process data and report results. 

· Students evaluate and select new information resources and technological innovations based on the appropriateness for specific tasks.

· Technology problem-solving and decision-making tools 

· Students use technology resources for solving problems and making informed decisions. 

· Students employ technology in the development of strategies for solving problems in the real world. 








	


