0.9 Solving Equations by Graphing

Let's consideran equation we can solwe algebraically and seethe connectionbetweenthe
solution of the equation and what we seeon the graph. This givesus the technique we
needto solwe an equation graphically when we cannot solwe it algebraically

Work through thesedirections to understandthe technique We will then apply this
method to an equation we cannot solve algebraically and seethe speci ¢ stepswe needto
usein order to solwe the equation graphically.

Example

Using your algebraskills sol\ie this equation, shaving your work below.
= =2 1
2x 3

. 4 : ,
Did you nd x = 3 asthe solution? If not, chedk your work again.

Now, let's solve this sameequation graphically. We can usetwo di erent methods when
solving an equation graphically. One method utilizes x intercepts and the other depends
on points of intersection of the graphs. You should learn both methods, and then choose
the oneyou prefer for the particular problem at the time. Looking for x interceptswill be
presetted rst sinceit is often easierthan nding the points of intersection,and it seemso
be lesserror-prone.

0.9.1 x intercept Metho d

Setthe equation equalto zeroby rearrangingthe terms.

%x 3=2x 1 becomes %x 3 2Xx+1=0

T 1
We can simplify the expression=x 3 2x + 1, but usually we want to let the
calculator do the work for us, esgecially if the expressionis complicated. Solet's do

nothing more than rewrite the equation as §X 2x 2= 0. Do you agreethat to
- : 1 :
solve the original equation §X 3=2x 1 that we cansolwe the equivalent

. 1 : . . ,
equation =x 2x 2= 07? The solution for either one of theseequationswill also
be the solution for the other equation.



1 . .
To sohe §X 2x 2=0 byusingx intercepts,
we graph y = nonzeroside of the equation.

Graphing y:%x X 2

with awindow of [ 4;4] by [ 3; 3], we have

Find the x intercept: H\

The x intercept is alsocalled the zer or
the root of the function.

Speci ¢ directions for nding the x intercept

on ead calculator will be givenin the next example. N

For now, supposewe have found it as shown. \\
The x intercept of 1:333333is the same Ak o
asour solution by hand of x = g

Why will the x intercept give us the solution to our equation?

. . 1 .
Given the equation X 2x 2=0 wewant the value of x which makesthe
equation equalto zero.

: . 1 : .
Given the function = §X 2x 2,to nd algebraicallythe x-intercept, we set

1 . .
y = 0 and sole for x. Thus,wehave 0= -x 2x 2 but this is the equationwe

wish to solwe. Therefore,on the graph, the x-intercept givesthe value of x which
makesy = 0, and this x valueis alsothe solution to our equation.

Now let's solve x3 3x?+ x+ 1.5= 2x?+ 2x + 1. This equation cannot be solved
algebraicallywith our current techniques. Using the x intercept method, we needto:

1. Setthe equationequalto O by rearrangingthe terms:
x3 3?4+ x+15+2x> 2x 1=0 or x3 x* x+:5=0

2. Graphy=x3® x? x+ 5
3. Find the x intercepts. Thesex valuesare the solutionsto the equation
x3 x2 x+:5=0
TI1-83 (seepagel26), TI-89 (seepagel30), TI-86 (seepagel33).

Choosethe particular directions for your calculator. Try theseinstructions on your
calculator asyou read. Ask for help if you have di culties.
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T1-83: x intercept Metho d

Tosohe x3 3x2+ x+ 15= 2x%2+ 2x+ 1,
we needto graphy = x3 x2 x+ 5.

Usinga window of [ 3;3]by [ 5;5],

we have this graph. — T

Note, instead of simplifying the
equation, if we graphed

y=x3 3%+ x+ 15+ 2x* 2 1,
we have the samegraph. o~

To nd the three x intercepts, we needto usethe || zero function

To nd the leftmost x intercept

Press(2nd) (Calc ?ﬂe'!m!
. . value
(Calc is the secondfunction for [ Trace)). fZerG

Sminimum
41 max 1 mum
gt intersect
[=HEE PR b
Folf sy
Press2 to selectthe zerm feature .
) , . =i =fre =t E
and we immediately seethe graph again.
(Note, the function de nition for y;
is shown in the upper left corner. If you do
not seethis de nition and wish to, refer to LEFtE:-:-und? )
section0.8.2.) n=n ! 1=k
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We have to selectan interval which \brackets" the x intercept we need. We are prompted
to indicate a Left Bound. This meanswe must choosean x value to the left of the

X intercept. We may usethe arrow keysto move the cursor along the graph to the left of
the x intercept, or we may type in an x value which is left of the x intercept.

Supposewe type 1 and press. '|'1=H'“3-H;E-H+.5
M S
o
RidhtEound?
n="1! Y=-k

Notice the arrow on the graph above x = 1 pointing to the right. This indicatesthe left
endpoint of the interval we are consideringfor the x intercept.

We are prompted for the Right Bound. Follow the sameprocess- usethe arrow keysto
move the cursor along the graph to the right of the x intercept, or typein an x value
which is to the right of the desiredx intercept.

Let's type :5and press:

Seethe left and right arrows on the graph |
which bradket the x value for the x intercept? e,
If the X _intercept is not betweenthesearrows, —_— —
press and repeat this process.

Y= g=Hrg=te.k
P A

QUEssT L
n=-k ¥=.B2E

The Guess?prompt asksus to make a guess Y=k 3-R"E=i+.k
for the x intercept. Move the cursorwith the H A
left/righ t arrow keyscloserto the appropriate
spot for the x intercept if you wish. — N

Quess?
n=-Be8rERE 1V=.0B0888:98

After pressing(Enter), we have

the exactx intercept, (or the zero

of the function), of x = :85, rounding

to two decimal places. —

Zek
n= " BE4EEAT IV=1.eE -1
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Notice the y coordinate for this x interceptis shovnas y= -1.2E-13. This number
is extremely small. The E-13 meanswe move the decimal point 13 placesto the left, so

-1.2E-13 represets :00000000000012Ne acceptthis asy = 0. It is the bestthe
calculator can do. (Besides,rounding even to the 12" decimal place, we get 0.)

Now repeat the processfor the next two x intercepts.

Middle x intercept:

Press to start the processagainfor nding a zerw. Select2:zero (left
To sett

picture). e Left Bound, the cursoris currertly on the left of our middle
X intercept, sowe just needto press (middle picture). To setthe Right Bound,

let's erter 1 and press (right picture).

I SR R L i L AT =i - -n+k
| F L

. . X,u'_' . . '-.___.__ . . . . ..-'_"-.___i?_ .

LefkBound? Ridht Baund? | Gugss?

#=- 028787 I¥=.0R9E9209 n=-Bz8787¢ 1V=.0p0A92099 LH Y==Kk

Notice the arrows acrossthe top indicate an appropriate interval for our middle
X intercept.

For the Guess? move the cursor closerto the middle x intercept if you wish (left picture).

Press and we have the zemw of x = :40, rounding to two decimal places(right
picture).

Y= g=Hrg=te.k
Pl

Y Y Y .
._'—" [

liu-zss?/ [ 2eko /

A=HyaH0BEL 1YV=-.057cNEE n=hozgzise V=0
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Rightmost x intercept

Find the third x intercept.
Did you nd x = 1:451606,0r x = 1:45to two decimalplaces?

Zek i
n=14E1608  1Y=0

If not, try oneof the rst two intercepts again, then repeat this one. If it still doesnot
work for you, ask for somehelp.

Continue reading on page 136 for a summary of this technique, followed by the second
method for solving equationsby using points of intersection.
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T1-89: x intercept Metho d

Tosohe x3 3x2+ x+ 15= 2x%2+ 2x+ 1,
we needto graphy = x3 x2 x+ 5.

Usinga window of [ 3;3]by [ 5;5],

we have this graph.

MAIN FRD AFFROW FUMC

Note, instead of simplifying the

equation, if we graphed
y=x% 3x?+x+15+2x* 2x 1 /

we have the samegraph.

MAIN FAD AFFROX FUMC

To nd the three x intercepts, we needto usethe ||zero function ||

To nd leftmost x intercept

Press|F5 Math ) (left picture). Then press2 to selectthe zero feature and we seethe

graph again (right picture). (The 1 in the upper right corneris indicating we are working
with the graph for function y;.)

Fir F3 F4 [l Fb- |F i
Touls Trace|ReIrarhgbWdDr a|Fen]:-:

1_”#1”“ i
Kt
4:
H IhtEPEEEtlDH
cilerivatives »
retf sy
Slinflection Lower Bound?
#Ci L EIFIT4EE [ uci 450638
MAIN FAD ERACT FUNC TYFE OF USE £+ + [EMTER] OF [E5C]

We have to selectan interval which \brackets" the x intercept we need. We are prompted
to selecta Lower Bound. This meanswe must choosean x value to the left of the

X intercept. We may usethe arrow keysto move the cursor alongthe graphto the left of
the x intercept, or we may type in an x value which is left of the x intercept.
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Supposewe type 1 and press(Enter).
(The calculator actually shavs x = :9493671. C / 1

You may get a slightly di erent value.)
Upper éii:;;h

Wot - 94R3EFL [ gol -l 3OPS933
TYFE OF USE £#T4 + [ENTER] OF [E5C]

Notice the arrow above x = 1 shawing the left endpoint of the interval we are considering
for the x intercept.

We are prompted for the Upper Bound. Follow the sameprocess- usethe arrow keysto
move the cursor along the graph to the right of the x intercept, or typein an x value
from the keyboard which is to the right of the desiredx intercept.

Let's type 5. Pressing we have the
exactx intercept (or the zerm of the function)
of x = :85,rounding to two decimal places. /

Zero
woi L BE4EEYY [ uciS.Ee-14
MAIN FAD ERALCT FUMNC

Notice the y coordinate for this x interceptisshovnas y= -5.E-14.

This number is extremely small. The E-14 meanswe move the decimalpoint 14 places
to the left, so -5.E-14 represeits :00000000000008/Ne acceptthis asy = 0. It is the
best the calculator can do. (Besides,rounding even to the 13" decimal place, we get 0.)

Now repeat the processfor the next two x intercepts.

Middle x intercept

Press|F5 Math ) to start the processagainfor nding a zero. Select2:Zero (left picture).
To setthe Lower Bound, sincethe cursoris currertly on the left of our middle x intercept,

we can press(Enter) (right picture).

Lower éilnd? Upper éi;nd?

MEE L A9IEVHY [ goi L e29e4E94 HCE ~LA9IEVHY [ goi . e2954594
TYFE OF USE +%T4+ + [EMTER] OF [E3L] TYFE OF USE %74 + [EMTER] OF [E31)
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To setthe Upper Bound,
let's type 1, press(Enter): /
We have the zeo . -
of x = :40, rounding
to two decimal places. Zero
o i AEHINELTE] ucil.e-14
MAIN FRAD EXACT FUML

Notice, againthe y value for the x intercept is not exactly zero, but an extremely small
value, which we acceptas zero.

Rightmost x intercept

Find the third x intercept.
Did you nd x = 1:451606,0r x = 1:45to two decimal places?

2o 4fff
#*cil.451606 gci .

MAIN FAD EXACT FUMC

If not, try oneof the rst two intercepts again, then repeat this one. If it still doesnot
work for you, ask for somehelp.

Continue reading on page 136 for a summary of this technique, followed by the second
method for solving equationsby using points of intersection.
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T1-86: x intercept Metho d

Tosolhe x® 3x?+ x+ 1.5= 2x2+ 2x+ 1,
we needto graphy = x3 x2 x+ 5.

Usinga window of [ 3;3]by [ 5;5], o, 8
we have this graph.

W= THIND 1 200M 1TRACE TGRAFR

Note, instead of simplifying the
equation, if we graphed

y=x3 3%+ x+ 15+ 2% 2x 1,
we have the samegraph. —

W= THIND 1 200M 1TRACE TGRAFR

To nd the three x intercepts, we needto usethe |[root function ||

To nd the leftmost x intercept
Press|More) to seeadditional options for the Graphfeature (left picture). Press
F1 Math ) (middle picture). Press(F1 Root) (right picture).

A A i)
/

TN ORAMW FORMT 5TE0E RCGEDE Lkt Eound?
MATH 1 DRARY FHHHTISTEDBIHEEDBF ROOT Rt dc D SFCD N FRAIM 1 FMAS b x=" 1908781905  |v=B47EEYZ105E

We have to selectan interval which \brackets" the x intercept we need. We are prompted
to indicate a Left Bound. This meanswe must choosean x value to the left of the

X intercept. We may usethe arrow keysto move the cursor along the graph to the left of
the x intercept, or we may type in an x value which is left of the x intercept.

The 1 in the upper right cornerindicates we are working with the graph for function y;.
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Supposewe type 1 and press(Enter).

Notice the arrow on the graph above x = 1 pointing
to the right. This indicatesthe left endpoint of the ——
interval we are consideringfor the x intercept.

Ridht Eaund
=i ) ye-kb

We are prompted for the Right Bound. Follow the sameprocess- usethe arrow keysto
move the cursor along the graph to the right of the x intercept, or type in an x value
which is to the right of the desiredx intercept.

Let's type :5 and press(Enter). b 1
Seethe left and right arrows on the graph
which bradket the x value for the x intercept? =l
If the x intercept is not betweenthesearrows,

press(Clear), (Graph) and repeat this process.

Gugss?
=k v Bk

The Guess?prompt asksus to make a guess
for the x intercept. Move the cursorwith the
left/righ t arrow keyscloserto the appropriate
spot for the x intercept if you wish. —— Ty

After pressing(Enter), we have

the exactx intercept, (or the root

of the function), of x = :85, rounding
to two decimal places.

ROOT
xe BENEEPERER  le=ZE-LY

Notice the y coordinate for this x interceptis y= -2E-14. This number is extremely
small. The E-14 meanswe move the decimalpoint 14 placesto the left, so -2E-14
represets :000000000000020Ne acceptthis asy = 0. It is the best the calculator can do.
(Besides,rounding even to the 13" decimal place,we get 0.)

Now repeat the processfor the next two x intercepts.
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Middle x intercept

Press to get badck to the meru with the Math option and start the processover again

(left picture). Press(F1 Math), and (middle picture). To setthe Left Bound,

we can press| Enter )| sincethe cursoris currertly on the left of the middle x intercept
(right picture).

{ k {
Pl ..-';':_‘w-. . .-';':_‘w-.
i — pm— e
£ T S LeFtBound? Ridht Bound?
THATH T ORA TFORMTIZ TR0E TRCGOE F %=-W7R1004PEE  [v=.BHANEIH0E7E %= WPELOGPEE [, BHNEZ4067E

To setthe Right Bound, let's type 1 and press (left picture). Notice the arrows
acrossthe top indicate the interval we are using for our middle x intercept.

For the Guess? press and we have the root of x = :40, rounding to two decimal
places(right picture).

b 1 i

GUgss? ROOT
Lo | y=-t ReR 1y by 1y R U e |

Again, the y coordinate of the x intercept is an extremely small number of 1E-14,
which we acceptas zero.

Rightmost x intercept

Find the third x intercept.

Did you nd x = 1:451606,0r
x = 1:45to two decimal places?

ROOT
xeLHELROEBEE  e=0

If not, try oneof the rst two intercepts again, then repeat this one. If it still doesnot
work for you, ask for somehelp.

Continue reading on page 136 for a summary of this technique, followed by the second
method for solving equationsby using points of intersection.
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Conclusion: Solving Equations using x intercepts

Given an equationa = bto solwe, wherea and b are expressionsye can

Setthe equationto Oto geta b= 0.
Graphy=a h

Find the x intercept(s).
The x intercept(s) are the solutionsto our original equationa = b
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0.9.2 Points of Intersection Metho d

The secondmethod for solving equationsgraphically dependson nding the point(s) of
intersection for the graphs.

Returning to the equation we originally solved algebraically let's seehow the points of
. : ) 4
intersection method works. Recall, we found a solution of x = 3

1 : . .
To solwe §X 3=2x 1 weexpressthe left and right sidesof the equation as

. : 1
two di erent functions: y1 = EX 3 and y,=2x 1
Graphing both functions on the same
coordinate systemusing a viewing window of
[ 4,2]by [ 5;3], we have S
[ —

. 1
Thesetwo functions areequal, y;=y,, or —=-x 3=2x 1, whenthetwo
graphsintersect. We needto nd the x coordinate of the point of intersection. This

. . 1
x valuewill bethe solutionto y; =1y, or QX 3=2x 1.

Finding point(s) of intersection /
Using the Intersection featureto nd the x and ——
[ —

y coordinatesof the point of intersection, we have é

(Directions given for Intersection in the next example.)

Inkerseckion
n=-1.3233:% Y=-ibpBEE?

Now let's solve x3 3x?+ x+ 1:5= 2x?+ 2x+ 1 by usingthe points of intersection
method.

Stepsare given for eat calculator in the following example. Try the directions for your
calculator asyou read. If you have any di culties, askfor help.

TI-83 (seepagel38), TI-89 (seepagel4dl), TI-86 (seepageldls).
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TI-83: Points of Intersection Metho d

Tosohe x3 3x?+ x+ 15= 2x2+ 2x+ 1 weneedto graph
y1=x3 32+ x+ 15 and y,= 2x°+ 2+ 1
on the samecoordinate system.

Using a standard viewing window
of [ 10;10]by [ 10; 10], we seethe graph on the right.

We can seethat the curvesintersectthree times, closeto x = 1, between0 and 1, and

betweenl and 2.

Thus, we needto usethe Intersect feature of the calculator and nd ead point of
intersection.

Press(2nd) and (left picture). Press5 to selectthe intersect feature and return to
the graph (right picture).

Adjusting the window to
[ 3;4] by [ 5;5], we have
a better view of the graphs.

=i F=an"Eniel.l

|
?:ESEEE N

SEminimum

41 maxdmum

gt intersect

% da-dx First curye?

PO n=fo L YeLEE

We are prompted for the First curve. Notice the upper left corner shawvs you the equation
for the line the cursoris on. (If you do not seethe formula for the function, refer to
section0.8.2for directions.)

We must indicate which two graphswe want to work with when nding the point of
intersection. (There could be more than two functions graphed, so which two are we
working with this time?)

The cursoris currertly onthe rst curve,y;.
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Press(Enter) to selectthis line asthe rst curve. The cursorimmediately movesto the
secondcurve (left picture). (In this picture, it is hard to seethat the cursoris on the
secondline, but notice the function indicated at the top left is correct for the second
curve.) We are prompted for the Second curve. Press to indicate the cursoris on
the secondcurve of interest (right picture).

Yes EH"‘E+EH+1 Yozt eediiel

e

F'El:l:ll'ld l:IJI"'u't"' nuess?
n=k Y=1.k

The Guess?prompt asksus to make a guessfor the point of intersection.

For our guessmove the cursor closerto the leftmost point of intersection (left picture).
Press(Enter) to nd the actual intersection point (right picture).

Yez il isdh+l

T

QUgss? Intersection
ek I el Ly R n="BE4BEAT Y=L ir00BE

The curvesintersectat x = :8546377y = 2:170086,0r to two decimalplaces,x = :85.
Thus,x = :85is onesolution to our equation.

Remenber, we are using this technique to solve an equationfor x; thus, the x value is the
only number we needfor our solution.

Press(2nd) and (Calc) to start the processagain. Find the next point of intersection.

Did you nd x = :40 for the
middle point of intersection?

/|

Interseckion
A= b0z0Ese Yelhei10Y:
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Now nd the rightmost point of intersection.

Did you nd x = 1:45for
this point of intersection?

i

Interseckion
n=14E1e08 . Y=-z111078

Sothe solutionsto  x® 3x?+ x+ 1.5= 2x>+ 2x+ 1 arex= :85 :40 and 1:45,
when roundedto two decimal places. Notice that thesethree valuesagreewith our
previous solutions found when using the x intercept method.

Continue reading on page 146 for a summary of this technique.
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TI-89: Points of Intersection Metho d

Tosohe x3 3x?+ x+ 15= 2x2+ 2x+ 1 weneedto graph
y1=x3 32+ x+ 15 and y,= 2x°+ 2+ 1
on the samecoordinate system.

Using a standard viewing window of [ 10;10] by [ 10; 10], we seethe graph on the left.
Adjusting the window to [ 3;4] by [ 5;5], we have a better view of the graph (right
picture).

MAIN FAD EXACT FUMC MAIN FAD AFFROX FUMC

We seethe curvesintersectthree times, closeto x = 1, between0 and 1, and betweenl
and 2.

Thus, we needto usethe Intersect feature of the calculator and nd ead point of
intersection.

Press|F5 Math | (left picture). Pressb:Intersect to return to the graph (right picture).

Fir F3 F4 [l FG- |F7
Tonls Trace|ReIrarhgbMADraw|Fen

1§Ualue

3
4iMaxinum

E Intersection
T

2

Derivatives »
JECxad=
Inflection

+

1=t Curwe?
wii . Sdd303E ycil. 316763

MAIM EAD EXACT FUMC TYFE OF USE £3%14 + [ENTER] OF [ESC]

We are prompted for the 1st Curve. Notice the upper right cornershows a 1 indicating the
cursoris on equationy;.

We must indicate which two graphswe want to work with when nding the point of

intersection. (There could be more than two functions graphed, so which two are we
working with this time?)
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Press(Enter) to indicate the cursoris on the rst curve of interest. The cursor
immediately movesto the secondcurve (left picture). Notice the top right cornerindicates
the cursoris now on equationy,. Press(Enter) againto indicate the cursoris on the
secondcurve of interest (right picture).

A
2nd Cuyrue? Lower Bound?
=co i 5443038 gt 149680743 ot . D44 303 gt 149680743
TYFE OF USE T4 + [EMTEFR] OF [ESC] TYFE OF USE T4 + [EMTEFR] OF [ESC]

The prompt now requestsa Lower Bound. Let's type 1, press(Enter) and we seethe left
picture below. (Note, the cursoris shaving x = :9620253.You may seesomething
slightly di erent.) Notice the arrow on the left indicating the left endpoint for the interval
of interest for this point of intersection.

The prompt now requeststhe Upper Bound. Either move the cursorto the right of the
intersection point, or type in a numerical value for x. Supposewe erter 1. We immediately
seethe point of intersection (right picture).

Upper ééi;d? ﬁqg- Intersection ﬁqg-
ol L 9EZEZSE yct -Z. Frod3s #»oi - 8546377 uct -Z. 170036

TYFE OF UFE €%t} + [ENTER] OF [EZC] MAIN FAD AFFROX FUMC

The curvesintersectat x = :8546377y = 2:170086,0r to two decimalplaces,x = :85.
Thus,x = :85is onesolution to our equation.

Press|F5 Math ) to start the processagain. Find the middle point of intersection.

4 H
Did you nd x = :407? / '
AP,

Interzsection
#of L AE3031PE ucil.42811943
MAIN FAD AFFROR  FUMC
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Now nd the rightmost point of intersection.

Did you nd x = 1:45?

/

Intersection
=ci1.451606 got - 31110678
MAIN FAD AFFROR  FUMC

Sothe solutionsto  x3 3x?+ x+ 1:5= 2+ 2x+ 1 arex= :85 :40, and 145,
when roundedto two decimal places. Notice that thesethree valuesagreewith our
previous solutions found when using the x intercept method.

Continue reading on page 146 for a summary.
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TI-86: Points of Intersection Metho d

Tosohe x3 3x?+ x+ 15= 2x2+ 2x+ 1 weneedto graph
y1=x3 X2+ x+ 15 and y,= 2x?+ 2x+1
on the samecoordinate system.

Using a standard viewing window of [ 10;10] by [ 10; 10], we seethe graph on the left.
Adjusting the window to [ 3;4] by [ 5;5], we have a better view of the graphs (right

picture).
F.ad ﬁﬁ /

v00= DHIND | 200M KTRACE DGRAFH K w0)= DWIND | 2000 FTRRCE DGRAFH k

We can seethat the curvesintersectthree times, closeto x = 1, between0 and 1, and
betweenl and 2.

Thus, we needto usethe Intersect feature of the calculator and nd ead point of
intersection.

Press|More) to seeadditional options for the Graphfeature (left picture). Press
F1 Math ) (right picture).

IV

T ORAk FORMT 5TGEDE RCGEDE
MATH | ORAK BFORMTIZTGDE IKCGOE k ROOT Bdwdd FECed NFMIM 1 FMAY F

Now press(More) againto seeadditional options (left picture). Press(F3 ISECT) for

Intersection  and to return to the graph (right picture).
1

N

TN ORAMW FORMT 5TE0E RCGEDE Fikst curug?
wE oo

[MFLERYICFT RISECT B DIST 1 RRC ¥ welEh

The prompt requeststhe First curve Notice the upper right cornershavs a 1 which
indicatesthe cursoris on the line for y;. (If you do not seethis designation,refer to
section0.8.2for directions.)
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We must indicate which two graphswe want to work with when nding the point of
intersection. (There could be more than two functions graphed, so which two are we
working with this time?)

Press(Enter) to selectthis line asthe rst curve. The cursor movesimmediately to the
secondcurve (left picture). (In this picture, it is hard to seethat the cursoris on the
secondline, but the function indicated in the upper right corner now shows a 2 for line y,.)

We are prompted for the Second curve Press to indicate the cursoris on the
secondcurve of interest (right picture).
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Now we seethe Guess?prompt. Move the cursor with the left/righ t arrow keyscloserto
the point of intersection (left picture). Press(Enter) to seethe answer (right picture).
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The cursoris now on the exact point of intersection. The x andy coordinates of that
point areshovn asx = :854637679aAndy = 2:170086487.

To two decimal places,the curvesintersectat x = :85. Thus,x = :85is onesolution to
our equation.

Press to start processagain. Press(F1 Math), and cortinueto nd the middle

point of intersection.

Did you nd x = :40303171676/ = 1:4811943041,
or using two decimal places,x = :40?
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Now nd the rightmost point of intersection.

Did you nd x = 1:451605963y = :3111078175,
or using two decimalplaces,x = 1:45?

fﬁﬁ
Inkgrseckion Y
r=l 4Eim089as [ v=- 2111078105

Sothe solutionsto  x3 3x?+ x+ 1:5= 2x2+ 2x+ 1 arex= :85 :40, and 1:45,
when roundedto two decimal places. Notice that thesethree valuesagreewith our
previous solutions found when using the x intercept method.

Conclusion: Solving Equations using Points of Intersection

Given an equationa = b, wherea and b may be quite simple expressionor very
complicated expressionsgdo the following.

Graph y; = a (the left-side of the equation) and
graph y, = b (the right-side of the equation).

Find the x coordinate of ead point of intersection.
This x value s the solution to the equationa = h.
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