Section 1.2

Graphs of Equations in
Two Variables



OBJECTIVE 1

1 Graph Equations by Hand by Plotting Points



EXAMPLE

Determining Whether a Point Is on the Graph of an Equation

Determine 1f the following points are on the graph of the equation
-3x+y=06

(@) (0,4) (b) (2,0) (©) (-1,3)

N4




EXAMPLE

Graphing an Equation by Hand by Plotting Points
Graph the equation: y = 2x + 5

If Point on Graph
x =10 (0,5)

x =1 (1,7)

X = —3 (=5, =5)

x =10 (10, 25)

-25



"EXAMPLE

Graphing an Equation by Hand by Plotting Points

Graph the equation: y = x

2

AR

(—4, 16) ¥4
(-3,9)
(-2, 4)
L1




OBJECTIVE 2

2 Graph Equations Using a Graphing Utility



Steps for' Graphmg an Equatlon Usmg a Graphmg Utlilty

STFP 1 Sdlve the equatmn fDl‘ y m terms fo - o

.....

- usually dlsplay Y = e promptmg you to enter the BX]‘J[‘ESSIDI‘I m— _:' .
_ o vo]vmg x that you found in Step 1. ( Consult your manual for the cor-
rect way to enter the expressmn for example y = -x mlght be
S -' entered asx Zoras T Oras xx o ' o
jST_:E-P'S Select the wemng wmdow Without prlor knowledge about the be—j: :-_
--...-hawor of the graph of the equatlon it 1S common to select the j'
. standard viewing window mltlally The v1ew1ng wmdow is then ad-
- ,Justed based on the graph that appear& In thls text the standard vlew- -
lng w[ndow wﬂ] be | . e e e
| Xmln —1 Ymm :'-10
. Xmax:.:f- 0 Ym0 .
. - :Xscl.-.':f 1 - Yscl =1 .
fSlEM Graph . | . -
:'_"STEP 5 Ad]ust the wewmg wmdow untll a comp]ete graph is obtamed




EXAMPLE

Graphing an Equation on a Graphing Utility

6x2 + 3 y = 36
3y = —6x° + 36 ;
y =2+ 12 b Rt
STEP 2:  From the graphing mode, enter the E-XPTESSiE)}'lD ;”Q;:' ':l.;: ';;:E; ::Q.f:fﬁ_ ;:Ql“ 1
—2x2 + 12 after the prompt ¥ = S e

STEP 3: Set the viewing window to

the standard viewing window.
STEP 4: Graph.

StEP 5: The graph of y = —2x% + 12 is not complete 0

The value of Ymax must be increased




OBJECTIVE 3

3 Use a Graphing Utility to Create Tables



::'::Steps for Cr'eatlng a Table of Values Usmg a Graphlng Utlllty

~ Step I: Solve the equatmn for yin terms of x. . . _
- ,.STFP 2 E',nter the expressmn in X fo]lawmg the Y pmmpt Uf the graphmg_'- ::'
. uly ...
-.-."ﬁSu;PS Set up the table Graphmg utlhtles typlcally have two modes for
- __creatmg tables. In the AUTO mode the user determmes a startmg. -
~_point for the table (TblStart) and ,&Tbl (pronounced “delta—table”) o
~ The AT feature determines the increment for x. The ASK mode
~ requires the user to enter values of x am:l then the utlllty determmes
e ~ the correspondmg value afy. s e
_ Step 4 Create the table. The user can scmll wnhm the table i the table wasf ;
L -;."_-._'created mAUTO mode e o - .




EXAMPLE
Creating a Table Using a Graphing Utility

Create a table that displays the points on the graph
of 6x° + 3y =36 for x = —3,—2,—-1,0,1, 2, and 3.

STEP 1: We solved the equation for y and obtained y = —2x* + 12.

STEP 2: Enter the expression in x following the ¥ = prompt.

STEP 3: We set up the table in the AUTO mode with

TblStart = —3 and ATbl = 1. HeLE SETo .
aThl=1
STEP 4: Create the table. Indrnt: A A=k
[eFend: [5Ffs A=k
A | Nl
-3 "5
-z y
-1 10
i 1z
i 10
z y
% "B
Y18 -Z2Re+12




OBJECTIVE 4

4 Find Intercepts from a Graph



Graph

Crosses

y-axis

Graph
Crosses

[

-

"
A
b

- Intercepts



EXAMPLE

Finding Intercepts from a Graph

Find the intercepts of the graph.




OBJECTIVE 5

5 Find Intercepts from an Equation



Procedure for Finding Intercepts
1. To find the x-intercept(s), if any, of the graph of an equation, let y = 0 in
the equation and solve for x.

2. To find the y-intercept(s), if any, of the graph of an equation, let x = 0 in
the equation and solve for y.




EXAMPLE

Finding Intercepts from an Equation

Find the x-intercept(s) and the y-intercept(s)

of the graph of y = x* — 4.




OBJECTIVE 6

6 Use a Graphing Utility to Approximate Intercepts



£

PL

XA

ing a Graphing Utility

Intercepts Us

Finding

1

intercepts of the equation
3

te the

1ma

-

10

Use a graphing utility to approx



OBJECTIVE 7

/ Test an Equation for Symmetry



A graph is said to be symmetric with respect to the x-axis if, for every point
(x, y) on the graph, the point (x, —y) is also on the graph.

Symmetry with respect
to the x-axis




A graph is said to be symmetric with respect to the y-axis if, for every point
(x, v) on the graph, the point (—x, y) is also on the graph.

Symmetry with respect
to the y-axis




A graph is said to be symmetric with respect to the origin if, for every point
(x, v) on the graph, the point ( —x, —v) is also on the graph.

Symmetry with respect
to the origin




A graph is said to be symmetric with respect to the x-axis if, for every point
(x, y) on the graph, the point (x, —y) is also on the graph.

A graph is said to be symmetric with respect to the y-axis if, for every point
(x, v) on the graph, the point (—x, y) is also on the graph.

A graph is said to be symmetric with respect to the origin if, for every point
(x, v) on the graph, the point (—x, —y) 1s also on the graph.

Symmetry with respect
to the x-axis

Symmetry with respect
to the origin

Symmetry with respect
to the oriqin



EXAMPLE

Symmetric Points

If a graph 1s symmetric with respect to the x-axis and the point (-2, 3)
1s on the graph, then what point 1s also on the graph?

If a graph 1s symmetric with respect to the y-axis and the point (-1, 3)
1s on the graph, then what point 1s also on the graph?

If a graph 1s symmetric with respect to the origin and the point (-1, 3)
1s on the graph, then what point 1s also on the graph?

(2,3)e o

(-2, -3)e =T

(-2,3)e 51 0 (2,-3) (2,3) 7 (2,73




i;f';reapect; tta the 'arlgm .




EXAMPLE

Finding Intercepts and Testing an Equation for Symmetry

x> =9

xt+2

For the equation y = find the intercepts and test for symmetry.

Solution

The x intercepts are -3 and 3; the y intercept 1s —% :

x-Axis: NO I

y-Axis: YES 1 '
origin: NO




OBJECTIVE 8

8 Know How to Graph Key Equations



EXAMPLE

Graphing the Equation y = x° by Finding Intercepts and
Checking for Symmetry

Graph the equation y = x> by hand by plotting points. Find any intercepts and
check for symmetry first.

Solution origin symmetry

oL desy x Yo x

} 0 0

i 1

i 2 8
S L1V AL U 3 27
b1, 6

(2. -8)¢ -8




"EXAMPLE | Graphing the Equation x = y?

Graph the equation x = y*.
Find any intercepts and check for symmetry first.

Sﬂl utl ﬂn x—szs Symmetry 51
7 ff'--::-:éré- . :;E%;fi-e‘.‘F?fE" ".:hf;- ?5::%'*5-_:55:55;1-5-..-:5:?-; f' (x, F)
(0. 0)

w M = O
Ok ey
o SRR e TR,

F N

(%

St




1

EXAMPLE | Graphing the Equationy = o
1

Graph the equation y = =

Find any intercepts and check for symmetry first.

Solution or oin symmetry o e e
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