MATHEMATICAL METHODS CAS
UNIT ONE

POLYNOMIALS

Earlier we saw that you could build up complex polynomials from a series of simpler
polynomials.

A real polynomial is of the form:

P(X)=a,+a,X+a,X* +......... +a x",

where each power is a positive integer (ne J*) and the degree of the polynomial is the
highest power of the polynomial.

The first degree polynomial is called a linear function.

The second degree polynomial is called a quadratic function.

The third degree polynomial is called a cubic function.

The fourth degree polynomial is called a quartic function.

Exercise One:

Let f(x)=3x"-4x-5 and g(x)=x>-6x*+8x+2. Find the rules for the following
polynomials.

)  —f(x) and —g(x) (i)  2f(x)

(i) -3g(x) (iv)  F()+29(x)
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GRAPHS OF POLYNOMIALS

When using the CAS calculator, it is important to include all the key features on the

graph. These include:
Q) the axes labelled.
(i)  xandy intercepts.

(iii)  turning points or points of inflexion.

(iv)  points of intersection.

(V) if the graph cuts the x axis once then a second reference point is necessary.
(vi)  asymptotes. (not necessary for polynomials)

Investigating polynomial graphs

On Home screen,
NewProb F6 2
Define f(x) = 3x

i s e [pramInn s ﬁ

® HewPrak
B letine fix)=3F = Dohe
Define fixd=3x

MAlN DEG EXACT FUMC 2/ 2

Sketch the following functions.
f(x-5), f(x-2), f(x-0), f(x+2)

v"|=|3
wud=fix + 23
o=

ue=
3 Cxa=Ff O[>

HMAlN DEG EXACT FUNC

What are the zeros of these graphs???

What is the relationship between the
zeros and the graphs of the function?

Consider the following quadratic
polynomial.
What is the degree of these polynomials?

Graph the equations as shown in the
screen dump on the right.

I’Fi T rzv]’ T3 TFH Trsv‘l’ FET N
vﬂ Zoom|Edit| ~[A11)Stulef: :-:.>.5..T ]

FLOTE
wl=3[x - 21 (% - 3)
w2=Zw - 2] [xw + 3)
wI=3ex = 21w - 2)

[RLIL] DEG EXACT FUNC
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You will need to change the window to
see all the important feature so the graph.

=

HMAlN DEG EXACT FUNC

What are the zeros of these graphs???

What is the relationship between the
zeros and the graphs of the function?

In your binder book you are to sketch
the graphs of each polynomial on a
separate set of axes. Label the intercepts
with the axes ONLY.

Consider the following cubic functions.

Using the Expand key to expand the
following.

Y =3x(x-1)(x-3)

Y= 3(x-1)(X-2)(x +3)
Y=3Xx-1)(x-2)(Xx-2)

Y =3x-2)(x-2)(x-3)
Y=3x-2)(Xx-2)(Xx-2)
Y=3(x-1)(x=2)(x—=13)

a1 sl ate [other Franto|c1ee Us| |
®expand(3-x-(x - 21-[x - 30
xS - 157 + 18-
®expand( 3 0x = 11w =20 [x + 3]
ToxS 21w+ 15
®expand(3-[x— 11(x—-21-(x - 2N
TowT - 15-%2 + 24 % - 12

HMAIN DEG EXACT

FUNC 2/20

What is the degree of these polynomials?

Graph the equations as shown in the
screen dump on the right.

I‘Fi T rzv]’ T3 Tfu TFSvT FET N

va Zoom|Edit| ~ [A1Ll[Style|s :-:.>.5..T ]
FLOTE

wigl=Zx (w20 (= - 3)

2= m = 11w = 2) (= + 3)

vE=Eclx = 11 (= 20 (% - 2]
wid=3 [x = 2) [ - 2)-[x - 3)
wG=3 0w = 21 (x - 20 (% - 2)
“E%g'(x —1)-(x = 2)-(x - 3)

=
g =

MAIN DEG EXACT FUNC

Graph each equation one at a time.
You will need to investigate the
number of times the graph cuts the x
axes.

Consider the zeros and the graphs of the
functions. What is the relationship
between the two?

NOTE YOUR FINDINGS

In your binder book you are to sketch
the graphs of each polynomial on a
separate set of axes. Label the intercepts
with the axes ONLY.
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Consider the following quartic
functions.

Using the Expand key to expand the
following.

Y =3x(x—=2)(x=3)(x + 3)

Y= 3X-1)X-2)(X-2)(Xx + 3)
Y=3X-1)X-1)(x=-2)(x-2)

Y =3x-2)(Xx-2)(x-2)(x-1)
Y=3Xx-2)Xx-2)(x-2)(x-2)

What is the degree of these polynomials?

I‘Fi T FE™ Tr:v]’ i T FE T FE™
va Algebra(Calc|Other |PrgmId|Clean Upﬁ

®expand( 3ox[x = 20(x + 3)-(x =30
R R T R T
®expand(3-(x = 11-(x - 21-(x - 2)-[= + 31

Toxtog wT o 21-xZ + 800 - 36

FUNC 2./20

HMAIN DEG EXACT

Graph the equations as shown in the
screen dump on the right.

rfi T rsz T TF- TrsvT FET EN
TE Zoor|Edit| ~[A1Ll[Style|s :-:.>.5..T ]

FLOTE
wigl=Zw-(x = 21 (= = 3)-(x + 3)

viZ=Zx = 11w = 20 (x - 2)-(x + 3)
wI=Z [ - 11w — 10 (x - 2)-[x - 2)
wgd=3[m = 21w - 21 (= - 2)- (= - 1)
v’uE:i-(x =21 (-2 (- 21 (= -2)

o6 L=

[GLIL] DEG EXACT FUHC

Graph each equation one at a time.
You will need to investigate the
number of times the graph cuts the x
axes.

Consider the zeros and the graphs of the
functions. What is the relationship
between the two?

NOTE YOUR FINDINGS

In your binder book you are to sketch
the graphs of each polynomial on a
separate set of axes. Label the intercepts
with the axes ONLY.

What have you found out???
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