Math 250 1.2 Representing Functions

. Objectives:

1) Clasmfy functions: polynonuals, rational, radical, algebraic, or transcendenta.l

‘ a.

b.

<.
d.

Polynomials are functions of the form p(x) = a,x" +a, ;x™ ' +...+a;x+a,, where {a,} are

constants, called coefficients, nisa posmve mtegex called the degree of the polynomial, and up to
n numbers {r,} where p(r;) =0 are called the roots, zeros, or x-intercepts of the polynomial.

A rational function is a function of the form f(x) = —5—(-%)- , where p(x)and ¢(x)are polynomials.
Algebraic functions are finite combmkﬂons of add, subtract, multiply, dlvxde, rational exponents.
Functions which are not algebraic are transcendental, for example, trig, logs, natural exponenuals.

2) Sketchthegraphofaﬁmcuon Boﬂ:analyﬂcmﬁhadsand&&mlogyamusuaﬁymded.

Find all intercepts of a graph (x-int: set y =0 and solve éprx) qy-mt set x=0 and solve fory)
Find the domain and range. - Erm e ‘
Identify any vertical or horizontal asymptotes. =~ | | |

Use leading coefficient test for polynomials. (a > 0 always up OT. the nght)

Use transformations of a “parent function”

Use symmetry, (determine if function is odd, even or nexﬂw')

P'anwp-ﬂﬂsrs»

3) Pmoew:se functions

Identify local maximum values (“peaks”) and local minimum values (“valleys”)
UseGCtocheckbygeneraﬁngtablesorusmgzoommorzoomam L

a. Graph piecewise functions (The result always passes the VLT' IJ sa funcuon.)
b. Given a graph, write a piecewise function describingit. '
“" 4) Given a function S (x) or its graph, find the slope function g(x) cormsmndmg 1t.

5) Given a function f(x)or its graph, find the area ﬁmcuon A(x)co

Practice

1) Evaluate, determine domain and range, and graph, using f(x) =43 1<

E -—3;]’#\+‘
a. f(0) g Write
b. (3.5 'h. Graph
c. f(Q2) x... Graph :izﬁmotlon A(x)
d. Graph f(x) Bonus° rite; the area function A(x)as
e. Find domain. f | ap ise” fiction. i
f. Findrange. T R
2) Evaluate, determmedomamandrange and graph, using f(t)t [t 2]4-1,05t$20;_
a f(0) b Ind
b f thesloﬁ ﬁmcnon g(x)
c. f(6) g(#)f {apteee\wiseﬁmcﬁon
d. Graph f(x) '
e. Find domain.

3) Ideanfythetransformanonfmmy f(x) Wntceach i

componentfxmcuon
' a. = =fx-35

b. y.—.-,fa-;g;;

j2x+1;

gto




Parent Function

Parent Function

y=x
Linear
Odd

Domain: (—x,x)

Range: (-%,x)

R

‘‘‘‘‘‘‘‘

y =lx|
Absolute Value
Even

Domain: (—c,x)

Range: [0,30)

N S I Y

y=x'
Quadratic
Even

Domain: (-o«,x)

Range: [O,x)

........

--------

y =/x

Square Root
Neither

Domain: [0,30)

Range: [O,x)

eeeeeeee

y=x’
Cubic
Odd

Domain: (-@,x)

Range: (—x,x)

<

Totoe to& o6

y =3x
Cubic
Odd

Domain: (—,x)

Range: (-,x)

.......

y=b", b>1
Exponential
Neither

Domain: (—,x)

Range: (0,x)

Ty e s ot 0 o4

y=log,(x}, b>1
Log
Neither

Domain: (0,x)

Range: (-x,x)

.........

1
y=-—
x
Rational or Inverse

Odd

Domain: (~x,0)v(0,x)

Range: (—¢,0)w(0,x)

---------

1

y=—%
x
Inverse Squared
Even
Domain: (—x,0)(0,x)
Range: (0,x)

o o:oaor ooy ocoo

y =int(x) =[x]
Greatest Integer
Neither

Domain: (—x,x)
Range:
{¥:yeZ} (onlyintegers)

y=C
Constant Function
Even

Domain: (-ux,x)
Range: {y:y=C}

.......




Matth 250 V.- o Prrach ce

.................................

AT O Ffoo=(2x+ | 0&xel|

3 | x e
—axr VA 3ex4H

&) -£ (o)
=D e i 0D&EXEN
PO uses 2640\
“P'COB‘;(Z_CDB--P\ T‘»—G]
b) £G9)
=351 A X>3
£3)= —2369+12 =|i.5

<) £(2)
x=7) 15 | LXE3

£D =121

cJ) Frrst S\rﬁ;\oin :
e) domain [_D)L} J
. D Counge LO)"j“j
. i ny ' . \"D sla‘p&‘ﬁmcﬂ’—{cﬂ; 5‘0P64+9<
T I ! ! 7 -
LT g) 9o =2 0exe]

-z 4 : N N \

E RSN © | exes
SESEENEENERE RN -3 exed
T ....... AN T Nete Ahat e slepes at +H~e
N N prners” are nov defived, cind
v Shiow as open cireleS

u) area funchon
Ala) = aver between recph of {*O‘)
c@ y-axis, X-aX \sﬁ and the
Vﬁﬁ‘Hcct\ livne x %,
A’CO)' O (V\O arEa \/»e“{’)
A(D = area of Frepe 'Z.éD'cL
A= l(b+b\h NES
—L()_;,D =2  he
l) area A+ r‘eu—amgqg WD 2:&
=2 4+ W=z = 5
A C%) — area fx (7’) + rect [1 3]
= 5 4+~ (WY2)= 3B




ComMase L
Al = AR + traugle

(3,47

= E+\.S
= 9.5

= (~3x+ () ¥ 4t

Ug= x20 and x= |

‘3{2 X20 and x4£73 mowgrafﬁwwa/ -
%_e‘—'— X723 am.e’ X<y : : SEE RN

é:w i;w‘t( %'-H}i*g% oé) °, --—)

vttuzopoc t- Ln/m.ﬁu»:tmi, pdéovz Y %, log, Y,




Mas0 L2
\5)/\/{/\6 area functionr AOO give= e area loefueein
Ne X-axis, Yhe Y-S, Yhe Prnchon FOO | aund

~ NVevrheal livie at x

Yo /><41) we want Hoe ares of
Hhe shaded Hrapezed
L ﬁ b A:JQC&»(%;D%

i

h

o1 Cyoind of 154 pieceviss
1 ae 5e(jme/vﬁ”\

102: FOO = XA\ y-wmcl @’X
h': X—O =X

A = ﬂé( ) + x4 )X

= é(’axﬂu;&X%
— X+ 0OD
= XX it oL x<|

check endponts. L
I x=0, no area. Alo)= 0 +0=0 v

Tl A, ASHIO=27
! ‘ A(l}:; P (= 2

So we can nclude endpoirts OX |
AGD = A& x 1 F CEXE]

E@P@a} v next ?Zéce/( | < X <3
Sl/zc(,aléé(; ayved — /h'acpezo‘kl + k‘ec—hfcmﬂ\e
AlX) = 2 + BeH

| Q‘-/ 3 ,
\\\%i \ DD%B = 2+ B(x-1D
X ; L l % — Q4+3x-3

- 23x -,

=l
Clrec ke Cmalpahnjrs
T x=7, ®=8 = Q2+ 3(2)=% 7§/
A@@)=3E)- =%

i—‘\'x:l) Acea=12 e
A(I):B(ljfi‘_:z



Mago |.25

So e Fivet fwo pleces of AGO = x4 % 04 X< |
S —| [£x <3
TN |
Repect Lo i Plece . BLx LY
shaded avea= Wajaew(d + )feo+ﬂ‘/ﬁ ?6”

%\ = 3Q + 6+ %‘(h"’bz}l’)
\\\ = 8+l<’b+—5‘><+'\33(9<—5>

| 3 x4 27h } A §
[ [B=f0= -3x+12 g L (—3x+ 15)(%-3)

B X
2 =8 = 2 (x-5)x-3)

=9 /;. (0((1/9/x+ lS}

— 2
= 2%+ 12x - 45
S =z

3, 24
Q’X-f’lg/)( )

check endpoints

A(3D=¢% a—(3)+ 12(3) - v
when x=4 A= 24+ 6+ 2 =95 by
A=Lew geormay(

) : . : 2
T O A= 2(a) s (- =95
z b)/—(D'YVVIU.\Jf
-
2

50 av-ea —Cumdﬁovw



Prachee
® f)= |2+
Q) o) = [oa + |
= |-3\+ |
- o4)
-]
LM = |13+t
= ‘*ilnk‘
= i+ \
=12}
N £E)= J 62|+
- \L‘)'\-\'\
i 41

El

pLit 2o

) £

£ WP - ol

1

S

o~ R W N - P

<4 &

b

&) grapl
e) dowramn (,0 20]
g) mv\,%Q/ [l l"ij

a} 3(05;:,@, FLAA’\CSHUV\

.........

W S e e o SN IPYO & v

— } : — iy T

ETT e .
P AL = ﬂwm; :,_-(3*2)(\

IS U OO U S Y O i L i
..... . i I ;
leeod 2 ! ) \
4 + : i [;C 1

.....
: ’. H

- :?::::— 2.5
2

RN e S A= AL +rag L 26k ()= 4

.....

R U S RN AN SRS SO Ja -
A S S [ Voo Y v 1
L o . H v H .
] ] ’ + ' ' s ‘ ] ' ' . 3 \ L

A vy R T T

| I R T Voo [ FI T [

R o HER R oo

-y +£Z (’L«+ () =

A= A@B)s e = 553 EX)= 8
o, &)

AB)= ALy tap = 5+ 3 (3rO)= 1S
Lt,s3

Al) = p(s)+ tap = [LS+L ()= L6
[s,¢6)

2y

A= Ale)s hap = 16 +LsHE)D =205
[é,3] ‘_ s
AG)= AT g - 2.5+ TN
(A= 35,5
P\'UO) = YM
A(‘G);mhb'
Alz6) = (2




M2ve

b) y= fow)

<)

—Tt“€w+rﬁ'3— "“”"’ﬂ—V\ﬁ ﬁL\fML(, [o % (?

WF\{'Q as CWP(:S i 1EWY -

)y 00 -5 o

L VE 7:*");:&1 "&—r[tvxs Qa%c‘n

s

%L%) m A 5“’}

oS

rt([echem oves X- %

\nor\}CY\'\’Q&,\ ‘\'FCLV\S\( \,L\,

y: s;(m,@u,

oY Mw{w%ft&/\)‘;ij‘\c)Y'\ Cr U\V\ \‘\'5

1 \/\ ZUYW*(L

Ve C«cd '\YYZLV\‘S Qa:h D

;Cx>

C‘lt:w‘f\ CD L{M\RT

v c:*’—’Q ;

IIASYERNCEY

\, Vight Y s\

O

{\\5 .,k'\" Q C>L)
Vebtr 3§ <O

b wins wp i+ bro

cewn £ bo

|

i

}

|

|
{



