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Solving Equations Using Zeros

In the past few lessons youOve learned how to solve equations using graphs and tables, by hand
and by calculator. The methods always required making the graphs or the tables of two
functions. However, thereOs alternate waphee equations that requires only looking at one

graph or table, which is usually easier.

The idea is that two numbers are equal when their difference is zero. So create a new function
which is the difference of the two sides of the equation, and fintxwedue(s) make that new

function zero, using algebra, a graph, or a table. On graphs, that means finding the point(s) on the
x-axis -intercepts). Your calculator even has a Zigmding command to make things easier.

HereOs one piece of vocabularnydusehis lesson.

Definition: A zero of a functionf(x) is anx-value that makegx) = O.

SynonymZeros are also calledintercepts because they arevalues where a graph
touches or crosses tReaxis.

Example: x = 3 is azero of f(x) = 2x D6, becaus§3) = 2aP6 = 0.

Solving equations graphically using zeros

Here are the steps:

* Subtract one side of thejeation from the other.

* Graph the new function (by hand or by calculator).

* Find thezero(s) of the function. In other words, find tkentercept(s) of the graph.
If youOre graphing by hand, find thealues where the graph crossesxsis.
If youOre @phing by calculator, use the zero commaf| (CALC|[2 (Zero ), demonstrated in
class).

Example (by hand)
Solve the equationx + 3 =EBx D5. Fi

Define the new function and simplify: /V
f

(x+ 3)b(EBxD5)
=X+3+X+5
= 4+8

Graphy = 4x + 8.
The graph crosses theaxis atx = £2.

Solution: x = £P.

Example (by calculator)
Solve the equationx + 3 =EBx D5.

* PressY=|, putin &+ 3)D(EBxDS5). /
« Use thé2™[CALC[A (zero ) command to find the |\ o\ o\ ol

zero.
When done, caldator should appear as shown.

N ¥ = 2ero
Solution: x = £P. gl Y=0
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Practice (graphing by hand)

1. Solve these equations by subtracting the two sides, making a single graph, then finding the
zero (thex-intercept of the graph).

a. X+2=EPx+5

b. 7x-4=3x+1

Cc. 4xb3=x+3
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(Same directions again: Solve by subtracting the sides
d EX=1x+4

e. Xb3=Ex+3

f. 2x+2=4

g. X+1=X%+5

Mr. Normile
P.3

making a graph, then finsingeheept.)
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Practice (gra phing by calculator)

2. Solve these equations by subtracting the two sides, making a single graph on the calculator,
then finding the zero using tf&&7|CALC|[Z] (zero) command. (If you need an example to
follow, see OExample (by calculator)O at the botfqrage 1.)

a. x+5=%b1 Flotl Flotz Flok:
M=
M=
wMr=
“My=
“Me=
“Me=
“Me=

b. 4x+ 3 =fPxPD9 :}ou Flotz Flots
~ri1=
M=
wMr=
“My=
“Me=
“Me=
“Me=

1 — Flotl Flotz Flak:
C. 7X+3=2X Wy =
M=
wMr=
“My=
“Me=
“Me=
“Me=
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(Same directions: Solve by finding a zero on the calculator.)
d. ExD6 =2k + 3)

D
~
Il
w o
=
|
[\

f. dx+1=X+7

g. Xx+2=%b4

Mr. Normile
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Flakl
M=
M=
wMr=
“My=
“Me=
“Me=
“Me=

Flatz Flokz

Flakl
M=
M=
wMr=
“My=
“Me=
“Me=
“Me=

Flatz Flokz

Flokl
wiy=
wNe=
“Nes
~My=
wHe=
~NE=
~Ne=

Flatz Flokz

Flakl
M=
M=
wMr=
“My=

Flatz Flokz
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Solving equations by finding a zero in a table

This is the table equivalent of what youOve been doing with the graphs. Here are the steps:
* Create the new function of the difference of the two sides.

* Make a tab# for that function (by hand or by calculator).

* Look for a 0 in the output column; the corresponding ixgsatthe solution.

Example (by hand)

Solve the equationx + 3 =BEBx D5. X y
* Find the difference and simplify: £8 124
(x+ 3)D(EBXxD5) 1% 0
=X+3+X+5 Bl 4

* Make the table fory = 4x + 8 (shown here). 1 12
* Find 0 in they column. It goes witlR in thex column. 2 16
e Solution: x = £PR. 3 20

Example (by calculator)

Solve the equationx + 3 =EBx D5. S 'l
- : Y
* Make atable fory = (x + 3)D(EBxD5) (shown here). éh 0
* Find 0 in they column. It goes witlR in thex column. E,i ;
e Solution: x = £P. % i%
3 c0
HK=-2

Practice (by hand)

3. Solve these equations by taking the difference of the two sides, simplifying, making a single
table by hand, then finding thxevalue that goes witia = 0.

a. X+2=EPx+5

X
19¢)
Ep
Bl
0
1
2
3

Solution:
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b. 4xP3=x+3

Solution:

C. 7x-4=3x+1

Solution:

d 3xb2=%+4

Solution:

November 17, 2008

X
19¢)
D%
Bl
0
1
2
3

winvikloBIB|B|x

wiNn|ik|loRIB|IB|x

Mr. Normile
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Practice (by calculator)

4. Solve these equations by finding the difference, making a single table by calculator, then
finding thex-value that goes with = 0. (If youneed an example to follow, see OExample (by
calculator)O in the middle of page 6.)

a. x+5=%b1 Flokl Flokz Flatz
=M=
M=
=Nr=
wMy=
“Ne=
“ME=
M=

%Y

b. ix+3=2x Flotl Flatz Flots
=M=

M=

=Nr=

=My=

“Ne=

“ME=

M=

%Y

c. xb3=x+5 Flotl Flokz Flot:
=M=
M=
=Nr=
wNy=
“Ne=
“ME=
M=

%Y




