	Unit 3 Day 2:The Parabola

	
	Description

Students will learn to identify important parts of a parabola

Students will apply parabola vocabulary to parts of a graph which represents a real-life event 

	
Assessment


Opportunities

	
	Minds On…
	Independent Work → Review/Extend

As students enter the class they receive BLM 3.2.1 to work on independently.  Instruct them to ignore the #1 to #5 blanks at the bottom of the page for now.

Whole Class → Discussion

After the class has finished with the worksheet, review BLM3.2.1 with the students.  When each important item is touched upon (maximum profit – vertex, break even points – zeros, etc) make note if further investigation may be needed of these concepts.

	
	
	

	
	Action!
	Independent Work → Read
Distribute BLM 3.2.2 and have students explore on the first page the vocabulary of the parabola

Whole Class → Discussion

Discuss second page of BLM 3.2.2 and use it to detail the important aspects of a parabola.  Fill in the blanks with the students and highlight the important aspects of the parabola.  



	
	
	

	
	Consolidate Debrief
	Whole Class → Graphing Challenge

Provide each student with BLM 3.2.3 (double sided).

Students draw parabolas from your instructions onto the mini grids.  It can be a row vs row challenge to draw the most accurate parabola or a challenge to each member of the class.

Parabola 1:

Draw the parabola with vertex of (3, 4) and zeros at 1 and 5

Parabola 2: 

Draw the parabola with a minimum value of -8, zeros at 2 and -2 and y – intercept of -8. 

[Vertex should be at (0, -3)]

Parabola 3:

Draw the parabola with a zero at (1, 0)  the vertex at (3, -4) and y – intercept of (0,5)

[This parabola should pass through (5, 0) and (6, 5) due to symmetry]

Parabola 4:

Draw the parabola with axis of symmetry of x = -2, optimal value of -3.  This parabola has no zeros.

[Parabola has to open down, must have vertex at (-2, -3) and have proper shape (but its width is not important)]

	
	
	

	Application

Concept Practice


	Home Activity or Further Classroom Consolidation
Students label the following parts of the parabola on BLM3.2.1 

Have students fill in the 5 blanks at the bottom of the page with:

1) Vertex

2) Zeroes

3) Axis of symmetry

4) Optimal Value

5) Y – intercept

Students draw the following parabolas on the mini grids from BLM3.2.3.
Parabola 1:

Draw the parabola with vertex of (-2, 4) and zeros at -1 and -3

Parabola 2: 

Draw the parabola with a minimum value of 2,no zeros and a y-intercept of 8. 

Parabola 3:

Draw the parabola with a zero at (2, 0)  the vertex at (3, -4) and a y-intercept of (0, 12)

Parabola 4:

Draw the parabola with axis of symmetry of x = 2, optimal value of 4.  This parabola one zeros at the origin




Jim’s In The Money!
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The graph above shows the profit each day for Jim Norton’s roadside coffee stand. 

A.  Approximate how many coffees that Jim needs to sell in order to “break even”?  ____________________________

B. How many coffees does Jim need to sell to make the maximum possible profit? __________

C. If he sells no coffees in a day, how much money does he make (or lose)?  _____________

D. How many coffees does he need to sell to make $100?  ___________________


Introducing… The Parabola!

The graph of a quadratic relation is called a parabola.  The parabola has some important features:



Everything you ever wanted to know about parabolas…
Fill in the blanks using the following words: x-axis, maximum, y-intercept, up, symmetry, halves, vertex,  down, minimum, zeroes, y

· Parabolas can open __________  or __________

· The zero of a parabola is where the graph crosses the ____________
· “_________” can also be called “x – intercepts” or “roots”

· The axis of _____________ divides the parabola into two equal _____
· The ____________ of a parabola is the point where the axis of symmetry and the parabola meet.  It is the point where the parabola is at its ___________ or ____________ value.

· The optimal value is the value of the ______ co-ordinate of the vertex

· The ___________ of a parabola is where the graph crosses the y – axis

Introducing… The Parabola
For the following parabolas, fill in the table which follows.

	Parabola Graph
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	Vertex


	
	
	

	Optimal Value


	
	
	

	Axis of Symmetry


	
	
	

	Zeroes


	
	
	

	Direction of Opening


	
	
	

	Y – intercept


	
	
	


True or False… (use the above for answers)

	______
	The axis of symmetry goes through the y – intercept.



	______
	The vertex is always located halfway between the zeroes.



	______
	The y – coordinate of the vertex is always the same as the optimal value.



	______
	The x – coordinate of the vertex is always the same as the axis of symmetry.



	______
	A parabola must open up.



	______
	The y – intercept is always positive.
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	Unit 3 Day 3:  Exploring Vertex Form
	MBF 3C

	
	Description

Students will use technology to explore vertex form of a parabola


	Materials

TI83

BLM3.3.1 –

BLM3.3.3



	
Assessment


Opportunities

	
	Minds On…
	Whole Class ( Discussion

On overhead, show BLM 3.3.1 and discusses various aspects of the graph.

This may be best done using an overhead graphing calculator, with the equation y = 0.5(x – 10)2 – 15.  This will help solidify different skills needed for the worksheet later in the period (i.e. using TABLE command to get a table of values, entering a equation into the calculator, graphing, etc)
	
	

	
	
	
	
	

	
	Action!
	Pairs ( Explore

Complete the first page of BLM3.3.2 with the students. Students continue to work through BLM 3.3.2 using the TI-83 graphing calculator or by hand. 


	
	

	
	
	
	
	

	
	Consolidate Debrief
	Whole Class ( Discussion

Discuss from the exploration the key principals. Focus on the equation

 y = a(x – h)
[image: image5.wmf]2

 + k and the meaning of the different variables.
Lead students through a study of parabolas and fill in a few blanks on the table from BLM3.3.3.


	
	

	
	
	
	
	

	Application

Concept Practice


	Home Activity or Further Classroom Consolidation
Students complete the remaining cells of the table on BLM3.3.3 and sketch a graph of any of the five quadratics from the table..
	
	


A Paper Airplane Ride

Natalina has walked to a water tower beside a nearby gorge in order to launch her newly designed paper airplane.  The graph below shows the flight of the paper airplane.  A negative height means the airplane is below the level of the ground.  (Height in feet and time in seconds)
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1. Estimate the height of the water tower  ________________

2. How long does it take for the paper airplane to reach its minimum height? _________

3. How high is the minimum height?  _____________

4. When has the paper airplane reached ground level?  _______________________

5. Write the vertex of this parabola: ___________________

6. Will the airplane continue in a parabolic path?  Explain why or why not.

Vertex Form of a Parabola

In this investigation you will graph different parabolas and compare them to what is known as the “Basic Parabola”.

1. Complete the Table of Values

2. Plot the points and draw the curve

3. Go to FOOPLOT.com and check your curve

THE BASIC PARABOLA






                                                                                                                                 

                                                                                                                               

Properties of a Parabola
1.    Complete the following table.

	Equation
	Vertex
	Step Pattern From Vertex


	Direction of Opening

	y = (x – 2)2 + 1


	
	
	

	y = -(x + 4)2 + 6


	
	
	

	y = 4(x – 4)2 – 1


	
	
	

	y = 3(x + 7)2 – 4


	
	
	

	y = -2(x – 10)2 + 100


	
	
	

	y = (x – 4)2 + 15


	
	
	

	y = -2(x + 2)2 + 64


	
	
	

	y = 5(x – 10)2 – 11


	
	
	

	
	(-3, -3)
	2, 6, 10
	Up



	
	(20, -10)
	-1, -3, -5
	Down




2.  Sketch the graph of any five of the above quadratics from the table above.

_zero_______





__y - intercept__





___vertex_____





___zero_____





_axis of symmetry___





__optimal value__
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y
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y
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Equation�
y = x2�
�
�
�
Table of Values�
�
x�
y�
�
-3�
�
�
-2�
�
�
-1�
�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
What is the Direction of Opening? ____________�
What’s the “step pattern” of the parabola?  (how do you move from point to point, starting from the vertex? – and it doesn’t matter if you go to the right or left)�
Over 1


�
�
�
�
�
�
Over 1


�
�
�
�
�
�
Over 1�
�
�
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Since all parabolas have their “over” steps the same, we usually refer to these three numbers as the Step Pattern of the parabola


So, the Step Pattern of this parabola is





______, ______, _____





You will now graph parabolas with different equations than the Basic Parabola (y = x2) and you will compare the new parabola to the graph of the Basic Parabola.








Equation�
y = x2 + 2�
�
�
�
Table of Values�
�
x�
y�
�
-3�
�
�
-2�
�
�
-1�
�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�
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PARABOLA INVESTIGATION #1





Equation�
y = x2 - 3�
�
�
�
Table of Values�
�
x�
y�
�
-3�
�
�
-2�
�
�
-1�
�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�






�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






PARABOLA INVESTIGATION #2





What is the effect when a number is added or subtracted to the equation of the Basic Parabola?





Equation�
y = (x – 3)2 �
�
�
�
Table of Values�
�
x�
y�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
4�
�
�
5�
�
�
6�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�
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PARABOLA INVESTIGATION #3





Equation�
y = (x + 4)2�
�
�
�
Table of Values�
�
x�
y�
�
-7�
�
�
-6�
�
�
-5�
�
�
-4�
�
�
-3�
�
�
-2�
�
�
-1�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�
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PARABOLA INVESTIGATION #4





What is the effect when a number is added or subtracted to the x (in brackets) of the equation of the Basic Parabola?





Equation�
y = 2x2 �
�
�
�
Table of Values�
�
x�
y�
�
-3�
�
�
-2�
�
�
-1�
�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�
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PARABOLA INVESTIGATION #5





Equation�
y = -3x2�
�
�
�
Table of Values�
�
x�
y�
�
-3�
�
�
-2�
�
�
-1�
�
�
0�
�
�
1�
�
�
2�
�
�
3�
�
�
�
�
Fill in the following information about the parabola:�
�
What is the vertex?  _________�
Direction of Opening? ____________�
What’s the Step Pattern?�
Over 1�
�
�
�
�
�
Over 1�
�
�
�
�
�
Over 1�
�
�
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PARABOLA INVESTIGATION #6





What is the effect when a positive or negative number is multiplied to the equation of the Basic Parabola?
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