Chapter 3.5 – Quadratic Function Models – Solving Quadratic Equations

All quadratic equations can be expressed in the form 
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 by algebraic techniques.

Quadratic equations can be solved either

a) graphically, by graphing the function, then locating the zeros, or x-intercepts; or

b) algebraically, by factoring or by using the quadratic formula


[image: image2.wmf]a

ac

b

b

x

2

4

2

-

±

-

=


Depending on the problem and the degree of accuracy required, the solutions of a quadratic equation may be expressed exactly by using radicals or rational numbers, or approximately with decimals.

Examples:

1.
Solve each of the following

a)
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Method 1: Factoring



Method 2: Quadratic Formula

b)
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  (no decimals!)

2. A toy rocket is launched, and its height in metres at any time t in seconds is given by the equation 
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.  At what time(s) will the rocket be 235.2 m in the air?

Chapter 3.6 – The Zeros of a Quadratic Function
Recall the quadratic formula
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The quantity 
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 is called the discriminant.  




[image: image8.wmf]0

4

2

>

-

ac

b



[image: image9.wmf]Û


there are two distinct real roots
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there are two distinct real roots collapsed into one
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there are two distinct non-real roots

Examples:

1.   In each of the following cases, determine which of the three categories above applies:

a)   
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      c)    
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2. Determine the value(s) of  k  for each of the following circumstances:

a)
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b)
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distinct non-real roots

3. Determine the value(s) of k such that there is only one point of intersection between the parabolas 
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and 
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Chapter 3.7 – Families of Quadratic Functions

A family of quadratic functions is a group of parabolas that all share a common characteristic.

The algebraic model of a quadratic function can be determined algebraically. 

· If the zeros are known, write in factored form, leaving the variable  a  unknown.  Then, substitute in another known point, and solve for the variable  a.

· If the zeros are unknown, write in vertex form, leaving the variable  a  unknown.  Then, substitute in another known point, and solve for the variable  a.

Examples:

1. Determine the equation of the parabola with the x-intercepts -5 and 1, that passes through the point (3, -32).

2. Determine the equation of the parabola with the vertex (2, 27), that passes through the point (5, 72).

3. A tunnel with a parabolic arch is 12 m wide.  If the height of the arch 4 m from the left edge is 8.8 m, can a boat truck that is 2 metres wide and 10 metres high pass safely through?

Chapter 3.8 – Linear-Quadratic Systems
A linear function and a quadratic function can intersect at a maximum of two points.  These points of intersection can be found graphically or algebraically

Examples:

Determine the point(s) of intersection, if any exist, in the following cases:

a)
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b)
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c)
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2. Determine the equation of the line that passes through the points of intersection of the parabolas 
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