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Quadratic Functions

Standard Form: y = ax’ + bx + ¢ , for which 4 40

This form of the equation shows 3 important characteristics of the graph:
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Factored Form: y = a(x — m)(x — n), for which 4+ 0

This form of the equation shows 3 important characteristics of the graph:
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Graphing Form: y =a(x— h)2 + k , for which a #0

This form of the equation shows 4 important characteristics of the graph:
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The vertex is ( > 0) \,/

The Parent Function: y = x?
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Trigonometric Ratios

ere are three tri . 2
gonometric ratios you can use to solve for the missing side lengths and angle

measurements i i i :
angle 6 thenc:S ";:_?ylng!’t triangle. In t‘he triangle below, when the sides are described relative to the
! Pposite leg is y and the adjacent leg is x. The hypotenuse is h regardless of which acute

angle is used.
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Exponential Models

Situations that grow by equal factors (multipliers) over equal intervals can often be modeled by
exponential functions. An exponential function is a function of the form:

&\ Q(KB:CA\(; , whereb>0, b+#0, anda+0.
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.Note that the variable x is the exponent. All exponential functions of this form have the following
characteristics:
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Rewriting Radical Expressions

ewrite square root expressions :
d compare them. A square roo

Before calculators were readily available, people found it convenient to r
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in a simplified form to make it easier to perform calculations, combine, an e
iS simplified when there are no more perfect square factors (square numbers Suc
under the radical sign.
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To add terms with radicals, the radicals need to be alike. Verify R —
your simplification with your calculator. N2 4+ e
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Itis difficult to estimate the value of a number with a radical in the denominator, and it is also difficult to
combine it with or compare it to other numbers. For these reasons, it is sometimes helpful to rationalize

the denominator so that no radical remains in the denominator.
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After multiplying, notice that the denominator no longer has a

radical, since V2 - V2 =2, ; o %&5

Often, the product can be further simplified.

Imaginary and Complex Numbers
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The imaginary number i is defined as the square root of —1, so i = \T—— \ . Therefore ;

and the two solutions of the equation x¥*+1=0arex= and' ==
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First, deterrriiri‘é;théij)i-intercr:epts.

Next, average the x-values of the intercepts to
determine the x-value of the vertex.

hen, substitute the x-value of the vertex in the
equation so that you can solve for y.
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\ : E poio th.e Symmetry of parabolas, the x-value of the vertex will always

e e the midpoint between the x-intercepts. The vertex of a parabola

! always lies on the axis of symmetry.
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Point-Slope Equations for Lines

If you think of y = x as a parent function, then the
graphing form for the family of linear functions
can be written as:

y=a(x—h)+k

| When the equation of a linear function is in the
~rm y—k = a(x— h) it is often called the

point-slope form of the equation for a line that
contains the point (h, k) and has slope a.

For example, if you know a line contains the point

(7, -8) and has slope —4, then the equation of the
line can be written as:

Y= (-8>= -4 (x ="
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Even and Odd Functions

Even Functions:
When f(-x) = f(x), the function f is called an even
function.

For example, given f{x) = x*
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Odd Functions:
When f(—x) = —f(x), the function f is called an odd
function.

For example, given f(x) = x*:
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Equafions in Graphing Form for Families

Ify=
with similar characteristics as f(x) can be written as:

transform the parent graph as follows:

e vertically translated by the value of b

e vertically stretched if the absolute value of

f(x) is an equation for a parent graph, then the equation in graphing form for the family of functions

y=a-f-h+k

We call (h, k) the locator point because it helps us to locate the transformed graph. The parameters

e horizontally translated by the value of W
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e reflected across the x-axis if - CA

e vertically compressed if the absolute value of
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You should be familiar with the following families of functions:

Parent Family Graphing Form
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Cubic

Y = c\(x-\\f’w

Rational (Hyperbola)
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Square Root

Y = Y= alx-n
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