Lecture 10 - May 29

e 4.1 Polynomials

Upcoming Deadlines

e A.3-4,4.1-3 Homework (June 1)
e 5.1-4 Homework (June 8)

e 5.5-6 Homework (June 10)

e Exam 2 (June 11)
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Polynomial Function and their Degrees

{@=c (o) Lh)-a,

) )= 4.x +a.

'F(X)’LW(*Q ({iw)
LR): ae bree (w4 - ptoty) -

W Aﬁl&ﬁ"'/ LS #14;"1‘”' ot on e Luitln

" n-l w-2 2
thp K X it G X hp 1
Mf#ﬁ"x Gt a beX iy tdy

Qz.xz“’ Gix + G

u\wc &5 N“Mslfwh od A IS & (osh‘iw (‘4(—4)0-

L LK+ -2x+6

X
% ’(L, Ll-;las* (x/mm{‘ ac X In & ro/ymp.'./ A Q/[a/



Example

Determine if the functions are polynomials
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Polynomials are Smooth







Reminder: Transformations

To Graph:

SUMMARY OF GRAPHING TECHNIQUES

Draw the Graph of fand:

Functional Change to f(x)

Vertical shifis
y=f(x)+k k=0
y=f(x)—k, k=0

Horizontal shifts
y=flx+h), h=10
y=flx—h), h=0

Compressing or stretching
y=af(x), a=0

y=flax), a>0

Reflection about the x-axis

y— Fi=x

Reflection about the v-axis

¥ = J(- z)

Raise the graph of f by k units.
Lower the graph of f by &k units.

Shift the graph of fto the left k units.
Shift the graph of fto the right & units.

Multiply each y-coordinate of y = f(x) by a.
Stretch the graph of fverticallyifa = 1.

Compress the graph of fvertically if 0 < a < 1.

Multiply each x-coordinate of y = f(x) by l
a

Stretch the graph of fhorizontally if 0 < a < 1.

Compress the graph of fhorizontally if a = 1.

Reflect the graph of fabout the x-axis.

Reflect the graph of fabout the y-axis.

Add kto f(x).
Subtract k from f(x).

Replacex by x + h
Replacexby x — h.

Multiply f{x) by a.

Replace x by ax.

Multiply f{x) by —1.

Replace x by —x.
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Example
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Example
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Zeros/Roots
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Example

Determine the x-intercepts, the y-intercept and the correct graph of the polynomial function r(x ) =x° + 6x* + 5x.

and select the graph from the options labeled (a) to (d) below.
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Example

Write a polynomial equation with solutions x = -8, 7 and y-intercept . N
f = ¢ ()(+g)(x, 7) |
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Example
Find a polynomial function with the following characteristics.

Zeros: —4 (multiplicity 1): 0 (multiphicity 3): 2 (multiplicity 1);
degree 5: contains the point (—2, 64)
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Repeated Roots
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Example

In Problems 61-64, identify which of the graphs could be the graph of a polynomial function. For those that could, list the real zeros and

state the least degree the polynomial can have. For those that could not, say why not.
63.

\.61. 17 62.

Yi
4
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End Behavior (W)
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Example

Which of the graphs in Figure 19,could be the graph of
f(x) =@+ 5 + 5x2 — 5x — 67
Figure 19
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Analysis Summary

STEP 4:
STEP 5:
STEP 6:

SUMMARY  Analyzing the Graph of a Polynomial Function

STEP 1:
STEP 2:
STEP 3:

Determine the end behavior of the graph of the function.
Find the x- and y-intercepts of the graph of the function.

Determine the zeros of the function and their multiplicity. Use this information to determine whether
the graph crosses or touches the x-axis at each x-intercept.

Determine the maximum number of turning points on the graph of the function.
Determine the behavior of the graph near each x-intercept.
Use the information in Steps | through 5 to draw a complete graph of the function.
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Analyze

f(x) = o + 20 = 8x
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Analyze
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