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Quadratic equations 




Parabola graphs
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The basic parabola is the y = x2 graph
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This graph can be translated (shifted)
vertically, 

horizontally, 
or both
and stretched

and Inverted
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A VERTICAL translation by C
y = x2 + C

+ C moves up C 




Sketch 
1)  y = x2 + 5




– C moves down C





2)  y = x2 – 3 
A SIDEWAYS translation by B

y  = (x + B)2
is + B moves LEFT B 



Sketch 
1)  y = (x + 3)2
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     – B moves RIGHT B





2)  y = (x – 5)2 
A vertical and horizontal 
shift can be combined
Sketch
1)  y = (x + 3)2 + 5
2)  y = (x – 4)2 – 3

3)  y = (x + 1)2 – 3

4)  y =  - (x – 3)2 + 1
[image: image19.emf] 
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      3) y = 
[image: image31.emf]h


d


2


 


2


 


4


 


4


 


6


 


6


 


8


 


8


 


1


0


 


1


0


 


1


2


 


1


2


 


1


4


 


1


4


 


1


6


 


1


6


 


–


2


 


–


2


 


2


 


2


 


4


 


4


 


6


 


6


 


8


 


8


 


1


0


 


1


0


 


1


2


 


1


2


 


1


4


 


1


4


 


1


6


 


1


6


 


1


8


 


1


8


 


–


2


 


–


2


 




h

d

2 2 

4 4 

6 6 

8 8 

10 10 

12 12 

14 14 

16 16 

–2 – 2 

2 2 

4 4 

6 6 

8 8 

10 10 

12 12 

14 14 

16 16 

18 18 

–2 –2 



Complete the tables and plot points to 

1) y = 3x2


2) y = ½x2 

General rule:

y = Ax2 
is a VERTICAL Stretch by A



A >1 stretches



+A is upright



A < 1 compresses


–A is inverted
Sketch 1)  y = -2x2 



2)  
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Sketch

1)  y = -(x + 1)2 + 4





3)  y = 2 – (x – 1)2 

2)  y = ½(x + 2)2 – 3





4)  y =  4 – 2x2








            2) y = 









4) y = 


    1) y = 








       3) y = 

General rule:    y = (x + a)(x + b)

The values of a and b give the x intercepts

Solve each bracket to be =0


x + a = 0

x + b = 0

Mark both x intercepts.  
Use the midpoint between these to find the vertex

x value of midpoint = 
Substitute this x value back into original equation 
to find y value (coordinate of vertex)
Sketch

     y = (x + 2)(x – 4)                     


Sketch

1) y = (x + 1)(x – 5)                     2) y = (x + 5)(1 – x)                      3) y = x2 – 1x – 6 



Write the equations for these graphs





            2) y = 









4) y = 


1) y = 








3) y = 

Sketch:    y = x2 + 4x + 7



y = x2 + ax + b
Steps: Half a 



y = (x  +     )2   +  ?

Expand



y = (x +    )2    =   (x +     )(x +     )   = 

What is needed to be added of subtracted?



y = (x  +     )2   +  

This can then be sketched

Sketch 

1) y = x2 – 6x + 5





2) y = x2 + 7x – 3


Farmer Bob has built a catapult for the entertainment of his sheep

The catapult is on a small hill, 7m above the flat paddock.

The maximum height a sheep reached was 16m above the paddock, when it was 6m away from the catapult in a horizontal direction. 
1) Sketch the motion of the sheep through the air.

2) How far (horizontally) from the catapult did the sheep land on the paddock?

3) What is the equation of the sheep’s motion?

4) How far (horizontally) from the catapult when the sheep was 11m above the paddock? (2dp)


1) 
2) 14 metres
3) 
[image: image2.wmf]16
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h = height above the paddock

d = horizontal distance from the catapult

4) 



    = 1.53m or 10.47m (2dp)
Examples





Write the equations for these graphs
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Theta Ex 10.02





Stretching





Parabola Applications





� EMBED Equation.3  ���





Theta


Ex 10.03





Parabola sketching





Theta


Ex 10.01





Sketching y = (x + a)(x + b)





Write the equations for these graphs
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Completing the square to help sketching














Parabola translations








x intercepts





Vertex





y intercept





y





x





y = (x + b)(x + c) 





y = ±ax2





y = (x + b)2 





Vertex coordinates












































x intercepts








y intercept





y = x2 + c  











Parabola Sketching








_1176058250.unknown

_1176058586.unknown

_1166296540.unknown

