Packet for SIMMS IV

Module: “Drafting and Polynomials”

Pages: 85 – 107

Timeline: 

	Activity
	1
	2
	3
	4
	Test
	Total

	Projected Time in Days
	3
	2
	1
	4
	1
	11

	Actual Time in Days
	
	
	
	
	
	


Assignments:

	Due Date
	Classwork (in groups)
	Homework Assignments (individually)

	10/4
	Introduction
	

	10/5*
	
	Find out what Pascal’s Triangle is and how you can use it to help expand binomials (polynomials with two terms). Write a paragraph explaining this. Then use Pascal’s Triangle to expand (2x + 3)6.

	10/7
	Activity 1:

     Exploration (1 – 2)

     Discussion (1 – 7)
	1.1, 1.2, 1.3, 1.4, 1.5*, 1.7 (a and c only), 1.8

	10/11
	Activity 2:

     Exploration (1 – 5)

     Discussion (1 – 4)
	2.1, 2.3, 2.4, 2.5, 2.6

	10/12
	Activity 3:

     Exploration (1)

     Discussion (1 – 2)
	3.1, 3.5, 3.6

	10/18
	Activity 4:

     Exploration 1 (1 – 5)

     Discussion 1 (1 – 5)

     Exploration 2 (1 – 6)

     Discussion 2 (1 – 3)
	4.1, 4.2, 4.3, 4.4, 4.7


Prerequisite Knowledge:

· Distributive Property of Multiplication
· Factor whole numbers
· Function definition, properties, and notation

· Intervals, domain, and range
· Line of best fit

· Translations of graphs

Prerequisite Skills:

· Use a graphing calculator to graph a function
Introduction & Activity 1

Objectives:

· Recognize how the degree of a polynomial affects its graph
· Use the Distributive Property to factor and expand polynomials

· Describe how factors of polynomials relate to the roots of polynomials

· Use a graphing calculator to graph polynomials and find their roots, intersections, minimums, and maximums 

Materials:

· Graph paper

· Graphing calculator

Vocabulary:

· Polynomial – the sum of a series of algebraic terms (e.g. x2 + -3x + 2)

· Coefficients – the real numbers that are multiplied by x in a polynomial (e.g. in x2 + -3x + 2, 1 and -3 are coefficients)

· Degree of a Polynomial  – the greatest exponent of the variable in the expression (e.g. in x2 + -3x + 2, 2 is the degree)
· x-intercept – the point where the graph of the function crosses the x-axis

· y-intercept – the point where the graph of the function crosses the y-axis

· Root (or Zero) – the x-coordinate of the x-intercept

· Factoring – the process of using the Distributive Property to represent a mathematical expression as a product

· Double Root – when a factor of a polynomial appears twice (e.g. f(x) = (x + 3)(x – 4)(x + 3), 3 is a double root)

Concepts:

· The general form of a polynomial is:
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· When the root value is substituted for the x in the function, the value of the function equals zero.

· When the roots of a non-zero polynomial function are known and all of these roots are real numbers, then the function can be written as a product of factors:


[image: image2.wmf])

)...(

)(

)(

(

)

(

3

2

1

n

c

x

c

x

c

x

c

x

a

x

f

-

-

-

-

=


The values of the c’s are roots of the polynomial, and the (x – c)’s are the factors of the polynomial
Examples:

· Find the leading coefficient, degree, x-intercepts, and y-intercept of the polynomials below. Then write each in factored form.

	
	Coefficients
	Degree
	x-intercepts
	y-intercept
	Factored Form

	-4x3 + 10x4 + 6x5
	
	
	
	
	

	x2 – 3x +2
	
	
	
	
	

	1 – x2
	
	
	
	
	


· Use the Distributive Property “backwards” or Pascal’s Triangle to expand (or multiply) each polynomial below:

	Original Polynomial
	Expanded Polynomial

	-3(x – 1)2
	

	(3x – 2)3
	


Other Notes:

Activity 2

Objectives:

· Model polynomials with degree of two
· Find the vertex, axis of symmetry, and roots of parabolas

Materials:

· Graph paper

· Graphing calculator

· Soldering wire

Vocabulary:

· Parabola Function (or Quadratic) – a second-degree polynomial

· Axis of Symmetry – a line that divides a parabola so that both sides are symmetrical
· Vertex – the point where the axis of symmetry intersects the parabola

Concepts:

· The graph of a parabola looks like a U that either opens upward or downward. Every parabola has a vertical axis of symmetry, and the intersection of the axis of symmetry and the parabola is the vertex. The vertex is the maximum if the curve opens downward and the minimum if it opens upward. 
· The general form of a parabola is:
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· To find the roots of a parabola, use the “Quadratic Formula”
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· The formula for the axis of symmetry is 
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; this is also the x-value of the vertex. To find the y-value of the vertex, put the x-value into the equation, and solve for y. 
· If a is positive, then the graph opens upward; if a is negative, then the graph opens downward. 

· The basic parabola is diagrammed below, with the origin as the vertex and the line x = 0 as the axis of symmetry:
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Examples:

· Without graphing, write whether the graph opens upward or downward. Find the vertex and axis of symmetry of the following parabolas.
	
	Upward or Downward?
	Axis of Symmetry
	Vertex
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· Write the following equations in factored form. If necessary use the quadratic formula to determine the roots.
	
	Factored Form
	Roots
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Other Notes:

Activity 3

Objectives:

· Model polynomials with degrees greater than two

· Find equations for polynomials of varying degrees that have the same roots

Materials:

· Graphing calculator

· Graph paper

· Soldering wire

Concepts:

· The degree of the polynomial also tells the maximum number of roots a polynomial has

Examples:

· A polynomial has roots at 8, -4, 3, and -1, and its leading coefficient is 1. Find the equation of the polynomial with the least degree that fits these characteristics. Now find the equation of a polynomial with a greater degree.

	


Other Notes:

Activity 4
Objectives:

· Explain how an even degree and an odd degree alter the graph and the domain and range of a polynomial of the form 
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· Translate graphs of polynomials and explain how it affects the number of roots, domain, range, and degree

Materials:

· Graphing calculator

Vocabulary:

· End Behavior – the change in the corresponding y-values as the x-values of a polynomial increase or decrease without bound

· Concepts:

· The domain of a polynomial (either odd- or even-degree) is all real numbers (i.e. from -∞ to +∞). The range of an odd-degree polynomial is all real numbers. The range of an even-degree polynomial that opens upward goes from the minimum point to +∞, and the range of an even-degree that opens downward goes from the maximum to -∞.

· The basic shape of an even-degree polynomial and an odd-degree polynomial:
	Even
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	Odd
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Examples:

· Describe the end behavior in the following graph. Is this is odd- or even-degree polynomial? Are you sure?
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· Translate the graph below vertically so that the number of roots is (a) 3, (b) 4, (c)0. Sketch the graphs on the same coordinate plane below.
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Other Notes:

Technology Notes
To make a scatterplot:

1. Press STAT ( Edit

2. In L1, input your x-coordinates. In L2, input your y-coordinates.

3. Press 2nd Y= ( 1

4. Turn “On” the stat plot. Choose scatterplot for “Type.” XList should be L1. YList should be L2.

5. Press WINDOW. Choose an appropriate window for your scatterplot.

6. Press GRAPH

To find a polynomial regression line for your scatterplot:

1. Press STAT ( CALC

2. From the list, choose an appropriate polynomial regression line (Linear, Quadratic, Cubic, or Quartic). Press the number of the regression type you picked.

3. On the home screen, you should see your choice. Press 2nd 1 ( , (comma button), 2nd 2 ( , (comma) ( VARS ( Y-VARS ( 1 ( 1 ( ENTER

4. Press GRAPH. This should display your points as well as a line of best fit.
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