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Warm Up

Solve each equation for y.
1.2x +y =3 y=-2x+3

1

2. x+3y=-6 y=§x—2
3.4x—-2y=28 y=2x—4
1
4. Generate ordered pairs for y = 5 X +1

using x =—4, -2, 0, 2 and 4.
(—4,-1),(-2,0), (0, 1), (2, 2), (4, 3)
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Objectives

Graph functions given a limited domain.

Graph functions given a domain of all real numbers.
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Scientists can use a function to make conclusions about the
rising sea level.

Sea level 1s rising at an approximate rate of 2.5 millimeters per
year. If this rate continues, the function y = 2.5x can describe
how many millimeters y sea level will rise 1n the next x years.

One way to understand functions such as the one above 1s to
graph them. You can graph a function by finding ordered pairs
that satisfy the function.
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Example 1A: Graphing Solutions Given a Domain

Graph the function for the given domain.
x-3y=-6; D: {-3,0, 3, 6}

Step 1 Solve for y since you are given values of the domain, or x.

x—3y=—6
=x =x Subtract x from both sides.
-3y =—=x—0
_3—; =X ; ° Since y is multiplied by -3, divide both
B B sides by —3.
=lx+2
Y =3 Simplify.
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Example 1A Continued
Graph the function for the given domain.

Step 2 Substitute the given value of the domain for x and find

values of .
—1x+2
X Y =3 (X, ¥)
1
_3 y = 5(—3)4‘2 = 1 (_3, 1)
1
==(0)+2=2
0 y =3 (0. 2)
1
- 2(3)+2=3
3 y=30+ (3, 3)
1
6 y=30)+r2=4 (6,4)
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Example 1A Continued

Graph the function for the given domain.

Step 3 Graph the ordered pairs.

— oM LJ = M o
T
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Example 1B: Graphing Solutions Given a Domain
Graph the function for the given domain.
fx)=x>*-3; D: {-2,-1,0,1, 2}

Step 1 Use the given values of the domain to find values of f(x).

X fix)=x2-3 (x, f(x))
2 | fl)=(22-3=1 (=2, 1)
1| o =(1p-3=-2 (1,-2)

0 | firy=02-3="3 (0, -3)

L | fln=12-3="9 (1, —2)

2 | fixy=22_-3=1 0. 1)
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Example 1B Continued

Graph the function for the given domain.
fix)=x*-3; D: {-2,-1,0, 1, 2}

Step 2 Graph the ordered pairs.
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Check It Out! Example 1a

Graph the function for the given domain.

—-2x+y=3;D: {-5,-3, 1, 4}

Step 1 Solve for y since you are given values of the domain,

or X.
—2x+ty=73
2% £ % Add 2x to both sides.

y=2x+3
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Check It Out! Example 1a Continued

Graph the function for the given domain.

—-2x+y=3;D: {-5,-3, 1, 4}

Step 2 Substitute the given values of the domain for x and

find values of v,

X =2x + (x, V)
=5 [y=2(-5)+3=-7 (=5, -7)

3 |y=2(-3)+3=-3 (-3, -3)
| |y=2(1)+3=5 (1, 5)
4 ly=24)+3=11 (4, 11)
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Check It Out! Example 1a Continued

Graph the function for the given domain.
=2x+y=3; D: {-5,-3, 1, 4}

Step 3 Graph the ordered pairs.
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Check It Out! Example 1b

Graph the function for the given domain.

fix)=x*+2; D: {-3,-1,0,1, 3}
Step 1 Use the given values of the domain to find the values

of f(x).
X fix)=x*+2 (x, f(x))
3| ) =(32) 4+ 0= 1] (2 11)
1 =(12)+2=3 (1.3)
0| filx)=0>+2=2 (0, 2)
1 | ix)=12+2=3 (1, 3)
3 1 fix)=32+2=11 (3, 11)
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Check It Out! Example 1b

Graph the function for the given domain.
fx)=x*+2; D: {-3,-1,0,1, 3}
Step 2 Graph the ordered pairs.

¥
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If the domain of a function 1s all real numbers,
any number can be used as an input value. This
process will produce an infinite number of
ordered pairs that satisfy the function. Therefore,
arrowheads are drawn at both “ends” of a smooth
line or curve to represent the infinite number of
ordered pairs. If a domain 1s not given, assume
that the domain 1s all real numbers.
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Step 1 Use the function to generate ordered pairs by
choosing several values for x.

Step 2 Plot enough points to see a pattern for the graph.
Connect the points with a line or smooth curve.

Step 3
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Example 2A: Graphing Functions

Graph the function =3x + 2 =y.

Step 1 Choose several values of x and generate
ordered pairs.

X —S3x+2=y (x, )
) 32 +2 =2 (=2, 8)
—1 3(N)+2=5 (—1,5)

0 3(0)+2=2 (0, 2)

1 3()+2=_1 (1, —1)

2 3 +2=-4 (2, —4)
3 3, —7)
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Example 2A Continued

Graph the function =3x + 2 =y.

Step 2 Plot enough points to see a pattern.
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Example 2A Continued

Graph the function =3x + 2 =y.

Step 3 The ordered pairs appear to
form a line. Draw a line through all
the points to show all the ordered
pairs that satisfy the function. Draw
arrowheads on both “ends” of the
line.

o B R
T 1T 1T 1T T T 1
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Example 2B: Graphing Functions

Graph the function g(x) = [x| + 2.

Step 1 Choose several values of x and generate
ordered pairs.

X g(x) = |x| +2 (x, g(x))
_2 ax)=|-2|4+2=4 (D A
o\ "/ \ Lt _l'}
—] gx)=-1|+2=3 (1, 3)
0 g(x)=|0[+2=2 (0,2)
1 gx)=|1]|+2=3 (1, 3)
2 o(x)=[2|+2=4 (2, 4)
3 gx)=3[+2=5 (3,5) -
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Example 2B Continued

Graph the function g(x) = |x| + 2.

1"\/\11(\']"\ 1’\/\‘;1"\ (q) N ONQND N "N vr'ym
Step 2 Plote Gt +

b
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Example 2B Continued

Graph the function g(x) = [x| + 2.

Step 3 The ordered pairs appear to
form a v-shaped graph. Draw lines
through all the points to show all
the ordered pairs that satisfy the
function. Draw arrowheads on the
“ends” of the “V".
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Example 2B Continued

Graph the function g(x) = [x| + 2.

Check If the graph 1s correct, any point on 1t will satisfy the
function. Choose an ordered pair on the graph that was not in

your table. (4, 6) 1s on the graph. Check whether it satisfies g(x)=
x| + 2.

6 |4]+2 Substitute the values for x and y
6 |a+2 into the function. Simplify.
6 |6 v The ordered pair (4, 6) satisfies

the function.
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Check It Out! Example 2a
Graph the function f(x) = 3x — 2.

Step 1 Choose several values of x and generate

A N\ o WARNAAN N Q (D QN
—Z j.X) J\—L)—L_—O "<, O)
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Pl N\ A /NN N /) () DN
V) j.)é) JKU)_L__L Vs <)
1 7 N\ YRR A 1 (1 _1)
* j.)C) 3\1)—4—1 \te 1)
f) Va4 AN Vo WA YA N 5 A [’) /I\
z ](X):jkl)—l.zq' (=5 1)
3 ()=33)-2=7 . 7)
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Check It Out! Example 2a Continued

Graph the function f(x) = 3x — 2.
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Check It Out! Example 2a Continued
Graph the function f(x) = 3x — 2.

Step 3 The ordered pairs
appear to form a line. Draw a
line through all the points to
show all the ordered pairs that
satisfy the function. Draw
arrowheads on both “ends” of
the line.

-

L B = A & 7 A = N
— T 1 T 1 1 117

L ] 1 ] ] ] ]
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Check It Out! Example 2b

Graph the function y = |x —1]|.

Step 1 Choose several values of x and generate

ordered pairs.
X y=Ix-1]| (X, y)
) y=2-1[=3 (—2,.3)
—1 v=1-1]=2 (—1,2)
0 v=0-1]=1 (0, 1)
1 p=[1-1/=0 (1, 0)
2 y=12-1/=1 (2, 1)
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Check It Out! Example 2b Continued

Graph the function y = |x —1|.

Step 2 Plot enough points to see a pattern.

. ciid
o 2}
14 .
X
2 =2 3
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Check It Out! Example 2b Continued
Graph the function y = |x —1|.

Step 3 The ordered pairs
appear to form a v-shaped
graph. Draw lines through
the points to show all the
ordered pairs that satisfy the
function. Draw arrowheads
on both “ends” of the “V”.
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Check It Out! Example 2b Continued

Graph the function y = |x —1]|.

Check If the graph 1s correct, any point on the graph will
satisfy the function. Choose an ordered pair on the graph that
1s not 1n your table. (3, 2) 1s on the graph. Check whether 1t
satisfies y = |x — 1.

2 |13 -1 Substitute the values for x and y
2 |12 into the function. Simplify.
2 |2 v The ordered pair (3, 2) satisfies

the function.
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Example 3: Finding Values UsinglGraphs
F(x)=—5 X+ dye

Use a graph of the function

of f(x) when x = —4. Check your answer.

-

Locate —4 on the x-axis. Move up
to the graph of the function.
Then move right to the y-axis to
find the corresponding value of y.

_———)
|
|
|
|

Al 2

b—_ —_— —_— —-— —

fid)=6 R
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Example 3 Con**~--~~ 1
F(x) =~ X+ dye

Use a graph of the function

of f(x) when x = —4. Check your answer.

f-4)=6
Chock Tiee sybstittion,
f(x)=- > X+ 4
e |- l(—4) +4  Substitute the values for x and y into
2 the function.
6 | 2+4 Simplify.

Holt McDougal Algebra 1 Copyright © by Holt Mc Dougal. All Rights He:éhi‘tf’li_ﬁ



Check It Out! Example 3

1
f(x)= EX +2)e value  of x when f{x) =

Use the graph of

3. Check your answer.

Y
Locate 3 on the y-axis. Move or
right to the graph of the function. 5
Then move down to the x-axis to 4t
find the corresponding value of N
X. |
/ '
1+ I
_ 4 X
J3)=3 2 2 3 4 5 6
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Check It Out! Example 3 Continued

Use the graph of f(x)= %X +2)e value of x when flx)=
3. Check your answer.
f(3) =3
Check Tlee mihqfifnfion.
f(x)= 3%+ 2
; l(3) +2 Substitute the values for x and y into
3 the function.
3 1+2 Simplify.
3 3 v The ordered pair (3, 3) satisfies

the function.
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Recall that in real-world situations you may have to limit
the domain to make answers reasonable. For example,
quantities such as time, distance, and number of people
can be represented using only nonnegative values. When
both the domain and the range are limited to nonnegative
values, the function 1s graphed only in Quadrant I.
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Example 4: Problem-Solving Application

—— A mouse can run 3.5 meters per second. The function y =

M | 3.5x describes the distance in meters the mouse can run

SE;E in x seconds. Graph the function. Use the graph to
estimate how many meters a mouse can run in 2.5
seconds.
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Example 4 Continued

" Understand the Problem

The answer 1s a graph that can be used to find the
value of y when x 1s 2.5.

List the important information:

e The function y = 3.5x describes how many meters the
mouse can run.
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Example 4 Continued

Make a Plan

Think: What values should I use to graph this function?
Both the number of seconds the mouse runs and the
distance the mouse runs cannot be negative. Use only
nonnegative values for both the domain and the range.
The function will be graphed 1n Quadrant I.
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Example 4 Continued

u Solve

Choose several nonnegative values of x to find values of y.

X y=3.5x x, p)
0 | ¥=3.5(0)=0 (0, 0)
] y=3.5(1)=3.5 (1,3 5)
2 p=352)=7 (2, 7)
— =33 )= E—H0-5)
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Example 4 Continued

u Solve

Graph the ordered pairs.

Draw a line through the
points to show all the
ordered pairs that satisfy
this function.

Use the graph to estimate
the y-value when x is 2.5.

A mouse can run about 8.75
meters in 2.5 seconds.

Speed of Mouse
-12
11
10
-3

Distance (m)
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Example 4 Continued

u Look Back

As time 1ncreases, the distance traveled also increases,
so the graph 1s reasonable. When x 1s between 2 and 3, y
1s between 7 and 10.5. Since 2.5 1s between 2 and 3, 1t 1s
reasonable to estimate y to be 8.75 when x 1s 2.5.
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Check It Out! Example 4

ﬁw The fastest recorded Hawaiian lava flow moved at an

gead|  average speed of 6 miles per hour. The function y =

SOLVING 6x describes the distance y the lava moved on average
in x hours. Graph the function. Use the graph to
estimate how many miles the lava moved after 5.5
hours.
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Check It Out! Example 4 Continued

" Understand the Problem

The answer 1s a graph that can be used to find the
value of y when x 1s 5.5.

List the important information:

e The function y = 6x describes how many miles the lava
can flow.
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Check It Out! Example 4 Continued
Make a Plan

Think: What values should I use to graph this function?
Both the speed of the lava and the number of hours it
flows cannot be negative. Use only nonnegative values
for both the domain and the range. The function will be
graphed in Quadrant I.
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Check It Out! Example 4 Continued

u Solve

Choose several nonnegative values of x to find values of y.

X y=6x (x,3)

1 y=6(1)=6 (L, 6)
3 y=603)=18 (3, 18)
5 y=60)=30 (5,30)
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Check It Out! Example 4 Continued

u Solve

Graph the ordered pairs.
Draw a line through the
points to show all the
ordered pairs that satisfy
this function.

Use the graph to estimate
the y-value when x is 5.5.

The lava will travel about
32.5 meters in 5.5 seconds.

Average Speed of Lava Flow
Bc's

-3
-3
- 27
- 24
-2
15
-5
- 12

Distance {m)
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Check It Out! Example 4 Continued

u Look Back

As the amount of time increases, the distance
traveled by the lava also increases, so the graph 1s
reasonable. When x 1s between 5 and 6, y 1s between
30 and 36. Since 5.5 1s between 5 and 6, 1t 1s
reasonable to estimate y to be 32.5 when x 1s 5.5.
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Lesson Quiz: Part |

1. Graph the function for the o1ven damain

ol
3)6 +y:4 6+
D: {-1,0,1, 2} ‘e
2__

| o ;

o] 3 4
_2—-
Y

2. Graph the function y = |x + 3].
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Lesson Quiz: Part 1l

3. The function y = 3x Speed of Giant Tortoise
describes the distance (in
inches) a giant tortoise
walks 1n x seconds. Graph
the function. Use the
graph to estimate how
many inches the tortoise
will walk 1n 5.5 seconds.

Distance (in.)

About 16.5 1n.
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