Chapter 4 Helper Sheet

C) Core Concept

End Behavior of Polynomial Functions

Degree: odd Degree: odd
Leading coefficient: positive Leading coefficient: negative
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Core Concept
o i Degreeicn Special Product Patterns
Leading coefficient: positive Leading coefficient: ncgative
o WK B e Sum and Difference
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C) Core Concept

Special Factoring Patterns

Q cor& concépf Sum of Two Cubes

The Remainder Theorem @ + b = (a + b)(@® — ab + b?)
If a polynomial f(x) is divided by x — K, then the remainder is r = f(k).

The Remainder Theorem tells you that synthetic division can be used to evaluate Difference of Two Cubes
a polynomial function. So, to evaluate f(x) when x = k, divide f(x) by x = k. The 23

" ¥ ~ b= (a — b)(a@® + ab + b?
remainder will be f(k). r=(a—b)a" +a )

G) Core Concept

The Rational Root Theorem
@ corc conoem Iff(x) = @, x" + « =+ + ayx + ag has integer coefficients, then every rational
solution of f(x) = 0 has the following form:
The Factor Theorem
> A polynomial f(x) has a factor x — k if and only if f(k) = 0. g factor of leading coefficient a,

p _  factor of constant term g,

) Core Concept

The Irrational Conjugates Theorem

Let fbe a polynomial function with rational coefficients, and let a and b be
rational numbers such that Vb is irrational. If @ + Vb is a zero of f, then

a — Vb is also a zero of f.

2) Core Concept

The Fundamental Theorem of Algebra

Theorem If f(x) is a polynomial of degree n where n > 0, then the equation
f(x) = 0 has at least one solution in the set of complex numbers.
Corollary If f(x) is a polynomial of degree n where n > (), then the equation
f(x) = 0 has exactly n solutions provided each solution repeated
twice is counted as two solutions, each solution repeated three times
is counted as three solutions, and so on.




G) Core Concept

; r o
The Complex Conjugates Theorem SO
If fis a polynomial function with real coefficients, and @ + bi is an imaginary q:, ? é‘ ? g‘:ﬁ E 2
zero of f, then a — bi is also a zero of f. c2 22 ?_'] a®
5 22 80 ©
g 73 8:‘5:. -
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Transformation 'f(x) Notation Examples g s 85 4 % E
1 1 ¢ R g =0
Horizontal Translation gx) = (x = 5)* 5 units right e a3y L&
i ; ; Six—=h) | - 4 ’ \g < s + 3
Graph shifts left or right. 1g(x) = (x +2) 2 units left 7 &= E .
=% z2 :
Vertical Translation . gy =x*+1 1 unit up E g = 3 +
¥k -
Graph shifts up or down. fx) ‘ glx)y=x4—-4 4 units down :':;_& g% .,?’
Reflection f(=x) | gx)=(=x)*=x* overy-axis ;__é gé :
Graph flips over x- or y-axis. —f(x) ‘ gly) = =24 OVer X-axis EE sE %
[ 1 Bg W& +
Horizontal Stretch or Shrink glx) = (04 shrink by a e IF &
Slax) p factor of X B §
Graph stretches away from glx) = (3¢) stretch by a E § 2 % _§
or shrinks toward y-axis. factor of 2 é 3.' : = &
" e
Vertical Stretch or Shrink glx) = 8¢* stretch by a 22 §5 g
. f(x = factor of 8 £g 7 E E
Graph stretches away from acjix) |glx)=zx ._ g8 g &
§ s shrink by a " G =
or shrinks toward x-axis. o 2 @ E
ks factor of g 5 §

C) Core Concept

The Location Principle

If fis a polynomial function, and @ and b sre two real numbers such that f(a) < 0

and £(b) > (), then [ has wt least one real zero between a and b,

To use this principle to locate real zeros of a polynomial
function, find a valoe @ at which the polynomial function
ts negative and another value b at which the function is
positive. You can conclude that the function hus af least
ane real zero between a and b,

C) Core Concept

Turning Points of Polynomial Functions
1. The graph of every polynomial function of degree n has at mostn — 1
wming points.

If a polynomial function has n distinct real zeros, then its graph has
exactly n — | turning points.

Another imporsant chancueisic of graphs of polynomstal funcexms is tha they dave
furnitg points comesponding o local maximutme and miniee values
o The ycoonSinae of o twming point s »

Tocal merxkmum of (he Tuncion when e

point is kigher thum all oeaby potnis (th row
* The ycoondinate of o lurning point bs &
local msinimm of e functon when he 18t row
poim i kower than ull ncarhy points
2 .
The wrnmg ponnis of 2 graph help desermine 2nd row
e imtervuls for which a funceion is increaming
3rd row

o decreming
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Even and Odd Functions
A Tunction /s an even fanction when (i

A Tunction /15 an odd Tunction when (1

rotation abow the origin,
Even Function

¥

TE

For an even function, I (1, ¥) s on the
graph, then (- x, y) is also on the gruph
&

G) Core Concept

Pascal’s Triangle

x) = fix) for all x m s domam. The

graph of an even function is symmiesric about the v-ais

1) = ~fix) for all xin its domain, The

graph of an odd function is symumetric about the origin, One way 10 recognize
4 graph that iy symmetric about the origin is that it looks the same afber o 1807

Odd Function
¥
Ly

{(~=x -y

For um odd function, i (e, ¥) ks an the
graph, then (-~ x. ~ y) is also on the graph.

In Pascal’s Triangle, the first and last numbers in cach row are 1. Every number
other than | is the sum of the closest two numbers in the row directly above it, The
numbers in Pascal’s Triangle are the same numbers that are the coefficients of binomial

expansions, as shown in the first six rows,

(@ + by Binomial Expansion
(a+ b= |

(ath'= la+1b

(@ + bP= 1a® + 2ab + 1B
(a+ by = 1a* + 3a*h + 3ab® + 10




