TRANSFORMATIONS of PARABOLAS
MYP 5 – Math Investigation

Assessment: Criterion B 

Rubric for Criterion B – Investigating Patterns

	Level of Achievement
	Descriptor

	0
	The student does not reach a standard described by any of the descriptors given below.



	1 – 2
	The student applies, with some guidance, mathematical problem solving techniques to recognize simple patterns.



	3 – 4
	The student selects and applies mathematical problem solving techniques to recognize patterns, and suggests relationships or general rules.



	5 – 6
	The student selects and applies mathematical problem solving techniques to recognize patterns, describes them as relationships or general rules, and draws conclusions consistent with findings.



	7 – 8
	The student selects and applies mathematical problem solving techniques to recognize patterns, describes them as relationships or general rules, draws conclusions consistent with findings, and provides justifications or proofs.
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INTRODUCTION

· A quadratic function is a polynomial function of degree 2.

· The simplest quadratic function is
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· The graph of a quadratic function is called a parabola.  Every parabola has an axis of symmetry and a vertex.  
· The axis of symmetry is a vertical line that divides the parabola exactly in half.  Its equation is always 
x = # (a number).  

· The vertex of the parabola is the point at which the graph intersects the axis of symmetry.  The vertex of the graph of a quadratic function is either the maximum (highest) point when the graph opens down or the minimum (lowest) point when the graph opens up.   
[image: image76.wmf]y

x

-2

-1

0

1

2


· The equation of a quadratic function is normally written using one of the following two forms : 

· STANDARD FORM :
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· TURNING POINT FORM : 
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· In this investigation you will be investigating the role that a, h and k play in determining the graph of a quadratic function.

· You will have access to a TI Graphing Calculator to assist you with graphing and experimenting.
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PART I:
QUADRATICS OF THE FORM  
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A.
Investigating the Pattern 

1.
Complete each table of values and graph each quadratic function on the graph paper provided (page 8).   Label your graphs neatly and clearly.
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a.  
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c.  
[image: image7.wmf]2

6

yx

=-





2.
Complete the chart below
	
	k
	Vertex
	Equation for the Axis of Symmetry
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3.
How do the 3 graphs compare?  How are they the same?  How are they different?  What do you think is the role or effect of k?
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B.
Predicting and Checking 

1.
Based on your observations, predict what the graphs of each of the following functions will look like.  Draw a sketch, label your vertex and state the equation for the axis of symmetry for each function.  Verify your results by using your graphing calculator.


a.
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b.
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Prediction:






Prediction:
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C.
Finding The General Rule 

1.
State a general rule for graphing a quadratic in the form 
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D.
Applications Of The Rule 
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1.
Using your rule, state the value of k and give  the equation of each parabola.   

a.







b.


              

2.
Using your rule, draw a small sketch and state the vertex and the axis of symmetry for the following equations.


a.
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b.
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3.
If 
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 is a point on the parabola 
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, what is the value of 
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4. 
 In general what influence does k have on the domain and range of a quadratic function?
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PART II:
QUADRATICS OF THE FORM  
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A.
Investigating the Pattern 
1.
Complete each table of values and graph each quadratic function on the graph sheet provided (page 8).

      a.  
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   c.    
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           d.    
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2.
Complete the chart below.




	
	h
	Vertex
	Equation for the Axis of Symmetry
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3.
How do the 4 graphs compare?  How are they the same?  How are they different?  ?  What do you think is the role or effect of h?


B.
Predicting And Checking 

1.
Based on your observations, predict what the graphs of the following functions will look like.  Draw a sketch , label your vertex and state the equation for the axis of symmetry for each function.  Verify your results by using your graphing calculator.


a.
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b.
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Prediction:






Prediction:


C.
Finding The General Rule 

1.
State a general rule for graphing a quadratic in the form 
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D.
Applications of The Rule 

1.
Using your rule, state the value of h and give the equation of each parabola.   

a.





b.


    

2.
Using your rule, draw a small sketch and state the vertex and the axis of symmetry of the following equations.


a.
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b.
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3.
If the graph of 
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 moves 6 units to the right and 3 units down, what is the new equation 


for this graph?

4.
  In general what influence does h have on the domain and range of a quadratic function?

Part I:  Graphing Quadratics of the Form 
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Part II:  Graphing Quadratics of the form 
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PART III:
QUADRATICS OF THE FORM  
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A.
Investigating the Pattern 

1.
Complete each table of values and graph each quadratic function on the graph paper provided at the end of this investigation (page 15).   Label your graphs neatly and clearly.

      
a.
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b. 
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c. 
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d.
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e. 
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2.
Complete the chart below

	
	a
	Vertex
	Equation for the Axis of Symmetry
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3.
How do the 6 graphs compare?  How are they the same?  How are they different?  What do you think is the role or effect of a?

B.
Predicting and Checking 

1.
Based on your observations, predict what the graphs of each of the following functions will look like.  Draw a sketch, label your vertex and state the equation for the axis of symmetry for each function.  Verify your results by using your graphing calculator.


a.
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b.
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Prediction:






Prediction:


C.
Finding The General Rule 

1.
State a general rule for graphing a quadratic in the form
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D.
Applications Of The Rule 

1.  
Using your rule, draw a small sketch and state the vertex and the axis of symmetry for the following equations.

a. 
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b.
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2.
State the equations of the following parabolas.


a.




b.




c.

3.
Write an equation for a parabola with the given vertex and given value of a.


a.
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b.
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c.
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d.
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4.
Find a and k so that a parabola 
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5.
If 
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 is a point on a parabola whose vertex is 
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, what is the value of a in the 

             parabola’s equation?

PART IV:
QUADRATICS OF THE FORM  
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A.
GENERAL RULES SUMMARY
1.
Given what you have learned in this investigation, write a summary of the general rules for a, 
h and k from
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.  Present your information in a neat, organized fashion.  Justify 
(explain why not how) your rules work.  What similarities or differences do you see when 
comparing your investigation of Trigonmetric Functions 
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with this investigation of
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?  Focus especially on the role of ‘a’ and ‘d’ vs ‘a’ 
and ‘k’.  In general, what can you predict about a function of the form 
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B.
Putting it all together 

1.
Draw a neatly-labeled sketch of each of the following functions. Explain how you know what each sketch should look like. (Vertex, x and y intercepts, direction of opening, etc)
a.  
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b.
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Graphing Quadratics of the Form 
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