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Challenge Problem!

Complete the pyramid of numbers so
that each number is the sum of the
two numbers above it
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MHF4U - Unit 1: Polynomial & Rational Functions - Part T
1.1 Polynomial Expressions & Functions
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Ingroups, look at the given graphs and identify properties of polynomial
functions. Be sure to look at both the graph and the equation.
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Characteristics of Unrestricted Pdlynomial Functions:

o Ve e\ asgeghdes
& Domain is the set of all real numbers’— wo \Wolz s
(&) SUW\(\$

€8 Range with either: all real numbers
or may have an uppeower' bound

% There are NO asymptotes, no Trig, no roots, no Tractio Xponents

Equations of polynomial functions:

Comdark QW= N e:)fa = ﬁﬁ,g;jrce_é
Linear:  y=mx+b %X*‘ By+C=0 = degreel

Quadratic: y=ax?+bx+c \S{/\ = degree 2
Cubic: y=ax+bx+cx+d # = degree 3
Quartic: y=zax*+bx+cxXt+dx+e = degree 4

Quintic:  y=axP+bx*+cxX+dx¥+ex+f = degreeb

Note : in each case, a # 0

Sep 7-8:19 AM

General equation of a polynomial function:
Y 2 QX"+ Gy XL+ L+ QX+ X+ Qg

constant term

leading coefficient
coefficients

% The degree of a polynomial is the value of the highest
exponent

< A polynomial in standard form has descending powers of x.

inite Differences
Recall:

> 15t differences are (cnsNere  for a f; a2 2 C function

> 2nd differences are consken™  for a ﬁuap\lﬂ&’\c function

Ex. 1 Determine the finite differences fory = x* - 2x2 + 1.
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This cubic function has constant third differences.
—
The " finite differences of a polynomial
function of degree nare constant.
N—
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Finite differences can be used to determine if a function is a
polynomial, its degree and its equation. Eﬁ\z

Let's generalize: \
Linear function: y=ax+b

: 1 AR

X
0 b /
1 A b A
2 Oa +b A
3 B 45 A
4 Ha< & S,

. the value of the first difference is the slope of the line
and you have the y-intercept in your TOV!
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Quadratic function: y=ax?+bx+c

Y 151' znd
cC
o~ A\« A<b

Qoe« Qo | et | da

Qo +RI4 C [Caxh | Qa
4 | lba+46+C [Fatb | Qo

What patterns do you see?
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Ex. 2 Determine the polynomial equation that models the

following r‘elaﬁonshizﬂo\sj S e Qﬁ\é S
X Y l;g—? ﬁ‘ s QOO‘\S&'OV\_S
oty | L Qoadiare<
L1 ] %=
2 | -6 | ( - .

3 | -17 | { '
4 a4 17176

W= = Sx by

= -3 —- Q
Suo A (ll\B
_‘ - _345_'&
b= L]

‘_6 = —%7(14#/1/— QA
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Homework
Page 127 #1, 2,
3bd (find equations), 4

“Well, here we go again. ... Did anyone here not eat
his or her homework on the way to schoal?”
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