Functions

MTH 95 = Mr. Simonds’ class

Recall that a set of ordered pairs, {{' x,y) } defines 1’ as a function of x if and only if no two

ordered pairs in the set have the same x-coordinate. If the set is a function named f and the

ordered pair (a.h) is in the set, then we write [ (a)= 5 and we say that the function value at @

is b.

Example 1

Fill in the missing information about a function called ¢.

Point on ¢ | Function Notation | What we say
~1 "
(?_.—3_) I A‘ 'FJ,.;,R--; u'(llc. ‘:l. 2 |S "‘g

9@ =-3

(2, Il)

g(7)=12

ﬂ‘ﬂm&ﬂ'la u‘\[vc_ a'[‘ 7 .l-( ,)\

(942

5(!’) <d)

The function value at § is 22.

(0.51) 5(01 :.ﬂ /f‘?\ -(unl..‘k--\ Valve ,\'l' o Es S_(
(" "‘f'f] 3 (l‘] =Y The function value at | is —14.
Example 2

Translate each statement into the appropriate symbols.

The value of [ at 9 is 62

£(0=¢

f at x isless than 20

S(x) £ 20

PR
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ki defines v aslfunctionof X ( j 15 a 'p-lﬂ\"';t—l of X )

9 = Kx)
12 is the value of  at —4 |k = KE %)
K(-4) =1L
g of t is equal o 17
g4 = (]
(e

Example 3 .F A e a®™ X 1S
v, i,
Answer each question about the function W . ne . = _ Y

What ordered pair is in w if the value of w at 8 is 222

What ordered pairisin w if 94 is the function value at 552

(ss’} 94)

What ordered pair isin w if the function value at —19 is 7?2

(¢, )

What ordered pair isin w if 82 is the value of w ot —32

(—2,0)

LJ('?\ =70

What function value do you know if the ordered pair (7.10) isin w?

f kaos THE e {vacknm ""'“’f of ] is5(0

————— b
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Example 4
Answer each of the following questions about the function [ whose graph is shown in Figure 1

What is the function value at 4? Write an equation that states the function value at 4.

/{T\L{'J-Jh valveis —1. ’F ( ,{] — ,__(

What is the function value at —3? Werite an equation that states the function value at —3.

2 P =2

At what values of x is the function value equal to () 2 These values are called the zeros of f.

e T )
N~

3 -5' //I\C teros o ‘p are =S ad <
3

‘\"E\_“; What are the solutions to the equation f(x)=107?2

v ¢ “
u{:% /l‘m- Sifs RoaS o o |
o v

At what values of v is the function value equal to 0?2

T Fuv-cKen valia gt o)
a-'f‘ “S.kf\_l. ._2. .

What are the solutions to the equation ['(x) =17

. curkias ave el [

Figure 1: v = f(x)

L4

What is the value of [ at 272

{L‘K 'JA“’Q S I

Between what two values of x is the function value always positive?

Wire f-"-'-)r fee pre-¥ mlute AL K =a x|

{L‘ 'Fvat.kk\ u’{-!s :,f P“;A‘“ L‘.Ma.._'
-< a~d g.

and 2.2)|3
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Example 5
Fill in each blank about the function / in Figure 2.

AI_ v
k( }=3  k(3)= 2-§ k(-1)= Vz_ | —"{ )=-1

The value of & is 4 at Q ) The function value at 4 is —3 .
(_\" X

—

=

The function value at ) is ; The zero of I is
\~ l.r”'ﬂ-" r!n.! 3 = O-
x=o J-
The slope of the line is s _L The )-intercept of the line is (0! | \ :
1 -
- . A S L = {
Example 6 Y

What is the formula for the function ii in Figure 22 Use that formula to find the function value at
-1,0,3,and 4.

S"fe #';n""uf* -Fnrp\ 3’ :"NKT'.L
lg = f;l.')f + |

bot s heve mev T For YRl s
TLL F"'\ Q'kli\ F"ﬂ—d“h H j
K(x) = -i‘)t-r' (

K0 = 3CH+E K - fearr (W) = 7 (0 -

-+ K(3\ = 2@+
- S/l
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Example 7
Determine each of the following about the function g(x) =" —4x— 5.

What is the value of ¢ at —1?
L -
461 = -1)° -¢Cn -5

= [ &%~

-0
What is the value of g(0}. "

2 (o) = ~4(o) -5
= wf

What is the function value at 00 ?

{l— ru‘,_k';_ wolve of 0 ;5 =5 .

What are the zeros of ¢?

k_/—\/\_/ -

L here dow b ’
91 = O K-5
x* -Yx =T =0 =5
(x -S)(x+1) =0 T

What are the solutions to the equation g (x)=—92
g(x =~ 1
x=-4x -S =-9
A gk ¥ 9 =@
(x-(x~-Q =0

x-2=0
X =3

unctions Sections 2 1 and 2. 2|5
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Example 8

Find £(3), f(=5). f(x). f(x+4).and f(x)+4if f(1)=r+6.

1
J(51 = 37FL FGa = X"+0
. =45
f-sy = -S*b .
= sl Ll #4-= (x+0) +Y
~ 3 - 7("" +( 0O
,p(')(+~f) - (M()L—-!—é
= (xrl(a+¥) + 6
Example 9 = R G
Find g(-2), g(17), glr), g(rl—;undxgl(‘! 5)'i¥g"{i\‘?=ﬁ—3-\‘-
() = §- 3¢ |
j " in ) j(-\--ﬂ = 4-3(¢7)
Z o < q-36
j(")l = 4-3(n) =t
= 4-5i
- -4
j(*|=-1‘3f
g} -7 = H=db =7

— —3€-3 \

6|Funct
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Example 10

Find £(3), £(-1), f(x)+9,and f(x+9)if f(x)=x"+x.
L@ = 323 Llxl+9 = x> +x +9
-1y i —
[+ = (x*+x) +1
£ = 0+ .
| < ~*ixt 1
= | -
- 0 2
L(x#9) = (xra)” + (% +4)
= LB VKA
C?Hﬂ(rv?) = x H4x t
Example 11 ?0
Find w(0), w(19}), wir—2}),and wir)— 2 ifw(r)=23r— 20.
v ()= 3(3) —ao [ (6-2) =3(€-4) 210
= —&0 = 2€-(-Lo
w (4] = 3(eq) =20 = 3+ -2¢

- 27

L) —2 =(3€-20) 2
= 2¢€ -+



Q&-.Lu.

(ff-l = 3(-2) S
- C -<

l] - _Elé)t'fw) Tr Simonds’ class
Example 12

Find the formula for the linear function ; if you know that

the independent variable.)

)

- rfe=
FEe G | "ED :

O b /4
r,,,‘-a--n-,e.
{- -4, = (x-X, )
y- (= ~3(x-C2)
y-| = =By

SR TV
El?ample 13

7 g =3xS

j{-2)=1and j(1)=—8. (Use x as

?,:: L Yl:’
X1=1| \{'L =
._YJ;YI_
.-k-{
= -?T‘
{ —C-t)
O[i'l'\b = —2
.S-flfc.-.n'l-\'u‘-l- [ = —_2(-L) +6
?—P‘Y{'Lh: T {__c_f_b
e Kaod "S-."-"'6
2 PR P, ¢ +'b &
plurjln x;-'i.)y.r, 91"'37"'

Find the value of /i at 7 where /1 is the linear function with #1{9)=19 and /i{—1)=4. (Use x as

the independent variable.)

—-—
—
1L

8|Func

ST B E e
Ko==| 9= ¢ = 4-19
oty
- Qo
— - 3
Yeaxeh | T
y };}4’{3 Tloriborn WXl = £ +%
- - “d
=1,% ._{L{— 2 )+ H?‘?)'—‘ Z(+x
.{-_... :b - |+
e, b 2z



Example 14

LOo=n

Determine where the

'vulue of the linear function / is 12 if f(3)=1and f(-14)=18. (Use ¢ as
the independent variable.)

rX}=3 #‘=f

'x,gs-‘ff 7,_-"- /8

\|

L
\

Example 15

g-'--"'\?(-i"b
Ml-ll')(‘:- , 2=

| = €iK3) +b
T =

4 = _\.'){-I—c{

There frre, £( t') - -{_ 'Hf-
N =< -t +1

'{- ==& )
fr‘\\. ‘FUnLA'm Vn!ua. Hy [l A'f‘ 3'-

£(-%) =1

Find the value of ¢ at 11 where g is the linear function with ¢(5)=6 and g(1)=6. (Use 7 as
the independent variable.)

A

v >
6

t s

9i) =C « 157 v

Conrtfa~f F‘unt.."‘" “.

S 5(“? = (

MTH 95 - Mr. Simonds' class
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Example 16 Tle
Dieter made 50 slingshots that he is selling from a booth he set up on his front lawn. Te-amount of

profit Dieter makepif he sells x slingshots is given by the function F(x)=3x—18. Answer each
of the following questions about Dieter's profit function.

What is the contextual domain of the function?

~T Lo
lt'\r. CJORKIAtS zo, |,-1, .-.,"/Y,Y‘f/f'j

What is the function value at 15 and what does it tell you in the context of the problem?

B OS) = (st i A Db satr [Seligris
= 17 )\C || AMabl ‘:)_"} :a Praﬂf‘,

What is the horizontal intercept of the profit function and what does it tell you in the context of
the problem?

L,.\'.lr\] 2 N {L‘; Lar Tentel —ia +=rg.f ris
\tl'a"\"'f:\. — (Gf 0) dbliek $auls s 'H--+'
¢ <o ' ' )
(—) ' tx:qh.c?:q"- (‘{:0] Diker will brews even
(" -1) (derizonhl) '|F- L sews (.si:.’_rL,ﬁ )
(e,0)

What is the vertical intercept of the profit function and what does it tell you in the context of the

problem?
Al serked Tateegt O (o,-1P) Wbt ot us

HloA Dicters u,.rf-«f- CoStf UL ace 'FH"_

What is the slope of the profit function and what does it tell you in the context of the problem?

//Z; J'/erg i85 2 JL:LL falr o h—f' -T):&"'ﬂf'
CLB(J‘J $ 3 f‘f .S,:-‘j.r’\lf' -

lﬂll-'ll.-_t_.-.l-i Sections 2.1 and 2.2
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Domain and Range

If the set of ordered pairs, {(\ V) } is a function, then the set of all of the x-coordinates is

called the domain of the function and the set of all of the ) -coordinates is called the range of the
function.

a«u’ fet of ‘Pu«"’f
Example 17

Consider the set of points on each of the following curves. For each relation indicate whether or
not the relation is also a function. Also state the domain and range of each relation using interval
notation .

Function” fﬂ “

Domaim

e (-6,7]

Function” '1 CS

Domain (-.n 2 s )

Range E’ g ) OD)

Functions Sections 2.1 and 2 2|11
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Function” n O

Domamn

Range

Function” l4_ (4 3
g

Domain (:_ = ; -'?i] U (;‘.) aa)

Range E"—"Z 2 ﬁn)

Function” ‘3 DY

Domain (--ﬂb, ot 2

Range (._9‘7 ) l‘) V4 E 3,) @.0)

12|Functions Sections 2.1 and 2.2



