Functions and Their Graphs

e x =directed distance from the y-axis

f(x) = y = directed distance from the x-axis
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e x—intercepts: (_)o)

e y—intercepts: (O ')
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e Standard Form of a Polynomial Function
o P(x)=ax"+a,_x" 1+ +ax+ag
o Notice: Statein Decreasing order of power
e Classifications of Polynomials

Degree | Name if Using Number of Terms Name if Using Terms
Degree

0 Constant 1 (5,4x2, etc.) Monomial

1 Linear g (x +1,2x* 4+ 5x%,etc.) | Binomial

2 Quadratic 3 (3x% + 2x — 5,etc.) Trinomial

3 Cubic 4 (—3x5 — 2x* + x? + 5x) | Polynomial of 4

terms
4 Quartic
5 Quintic

e Graph features of Polynomials: Continuous, Smooth, Rounded turns
e Generalthoughts to aid when graphing polynomials: LEFT-HAND and RIGHT-HAND BEHAVIOR
o Ifniseven, and
= ais positive —Graphis up and up
"  ais negative - Graph is down and down
o Ifnisodd, and

= ais positive — Graph is down and up D ) S o
= ais negative — Graph is up and down

¢ Considerthe leadingtermof y = 3x* — 2x% + x — 1. Whatis the end behavior of the graph?
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) a5 x>-p, Ji) 200 0nd as x> - {2

e Zero’s of a Fun

the same a

e Find the zero’s of the following functions.
o f(x)=2x%+13x— 14
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e |Increasing and Decreasing Behavior of Functions

o Graph x3 + 3x2 — 1, then determine the open intervals that the function is increasing,
decreasing, or constant.
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e Relative Minimum and Maximums of Functions

o Use a graphing utility to determine the relative maximum of f(x) = —4x% —7x + 3.
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e Parent functions basics (—l'b) CL‘I . 7) X=X '

o EX: Write the linear function f for which f(—2) = 6 and f(4) = —9, and then graph and
describe.
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o EX:Graph and describe: f(x)

o EX: Graph and describe: f(x) = x°

o EX: Graph and describe: f(x) ==
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(e) Squaring Function () Cubic Function (g) Reciprocal Function

Transformations of the parent functions

O

O 0 0 0 O

Vertex format of Quadratic (can be altered to suit any functions) y = a(x — h)z +k

Increasing a, narrows graph; Decreasing a, widens graph

(h) Greatest Integer Funcuon

a positive = up; a negative = down
h shifts graph left and right \/ e/ _l,e_/( \/1 ) L >

k shifts graph up and down
—a reflection on x - axis

EX: Use the parent function f(x) = x3 to describe the transformation in the following:

O
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flx)=x3+5
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h(x)=-(x—-2)-1
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Describe the transformation of f(x) = vx + 1 and graph.
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* EX: Use the parent function f(x) = |x| to describe the transformation in the following:
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