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Information
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Describing functions
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Functions multiple choice quiz
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Local maxima or minima

A function can have an absolute maximum or minimum, and 
it can have local maxima or minima.  
A local maximum or minimum is a point with a higher or lower 
y-value than the points to each side of it, but it might not be 
the highest or lowest overall.

Are there any local maxima 
or minima on this graph? 
Give coordinates.

local minimum:

local maximum: (–2, 3)

(2, –2)
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Extrema multiple choice quiz
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Quadratic functions

Quadratic functions are polynomial functions of degree 2.  
Their graphs are parabolas and can be represented 
algebraically in either standard form or in vertex form.

standard form vertex form

x-intercepts:

f (x) = a(x – h)2 + k

(h, k)

x = h

f (x) = ax2 + bx + c

y = cy-intercept:

vertex:

axis of 
symmetry:

x =
–b ± √b2 – 4ac

2a

The different forms reveal different features of the function:

y = ah2 + k

(– , f (– ))

x = – b
2a

vertex:

axis of 
symmetry:

y-intercept:
b
2a

b
2a
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What happens if a < 0? 

Lead coefficient

For a quadratic f (x) = ax2 + bx + c or f(x) = a(x – h)2 + k, the 
sign of the lead coefficient, a, gives clues about the behavior 
of the graph.

What happens if a > 0? 
● the parabola opens upwards

● the vertex contains the minimum

● f (x) → ∞ as x → ∞ and as x → –∞.

● the parabola opens downwards 

● the vertex contains the maximum

● f (x) → –∞ as x → ∞ and as x → –∞.
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Comparing quadratics
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End behavior
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Multiplicity of roots

If (x – a)n is a factor of a polynomial then a is a root of the 
polynomial and a has multiplicity n.
The multiplicity determines the behavior of the graph about 
the point (a, 0).

How does the graph behave 
at a root with odd multiplicity?

How does the graph behave 
at a root with even multiplicity?

It intersects the x-axis.

It is tangent to the x-axis.
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Predicting behavior (1)

x = 0 and x = 4 have multiplicity one

Predict the end behavior and the behavior near the x-axis 
of the graph of f (x) = –x(x + 4)2(x – 4). 
Confirm using a graphing calculator.

4

a = –1

as x → ∞ or –∞, f (x) → –∞

lead coefficient:

degree of f (x):

x = –4, multiplicity 2
graph is tangent to the x-axis at x = –4.

graph intersects the x-axis at x = 0 and x = 4.

end behavior given 
even degree, a < 0:

multiplicity of zeros:
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Predicting behavior (2)

graph crosses the x-axis at x = –2, 
x = 0, and x = 3.

Factor f (x) = x3 – x2 – 6x and then predict the end behavior 
and the behavior near the x-axis.
Confirm using a graphing calculator.

f (x) = x(x + 2)(x – 3)factored form:

3

a = 1

as x → ∞, f (x) → ∞
as x → –∞, f (x) → –∞

all zeros have multiplicity one

lead coefficient:

degree of f (x):

end behavior given 
odd degree, a > 0:

multiplicity of zeros:
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Odd multiplicity greater than 1

There is still only one point on the x-axis at each zero.

Graph f (x) = (x + 4)(x – 3)3 and g (x) = (x + 2)(x – 1)5. 
Describe the behavior of each graph near the x-axis.

The graphs flatten out near the x-axis around the zeros with odd 
multiplicity greater than 1.

Both graphs cross the x-axis at each of their zeros. 
All zeros have odd multiplicity so this was expected.

f (x) = (x + 4)(x – 3)3 g (x) = (x + 2)(x – 1)5
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Modeling data

x y

–1 18

0 0

1 4

2 0

3 –18

4 –32

5 0

Draw a scatter plot from the table of values below.

The data is a polynomial 
function. What is the 
minimum degree 
polynomial that could fit 
this data exactly?

Find a quartic regression to model the data.

There are three x-intercepts 
so it is at least degree 3.

The shape shows it 
must be a quartic.

x4 – 7x3 + 10x2
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