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Solving Equations Using Zeros  
In the past few lessons youÕve 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, thereÕs alternate way to solve 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 find what x value(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 (x-intercepts). Your calculator even has a zero-finding command to make things easier. 

HereÕs one piece of vocabulary used in this lesson. 
 Definition:  A zero of a function f(x) is an x-value that makes f(x) = 0. 

Synonym: Zeros are also called x-intercepts because they are x-values where a graph 
touches or crosses the x-axis. 

 Example:   x = 3 is a zero of f(x) = 2x Ð 6, because f(3) = 2á3 Ð 6 = 0.  

Solving equations graphically using zeros  
Here are the steps: 
• Subtract one side of the equation from the other. 
• Graph the new function (by hand or by calculator). 
• Find the zero(s) of the function. In other words, find the x-intercept(s) of the graph. 

If youÕre graphing by hand, find the x-values where the graph crosses the x-axis. 
If youÕre graphing by calculator, use the zero command (2ND CALC 2 (Zero ), demonstrated in 
class). 

Example (by hand)  
Solve the equation  x + 3 = Ð3x Ð 5. 

• Define the new function and simplify: 
   (x + 3) Ð (Ð3x Ð 5) 
         =  x + 3 + 3x + 5 
              =  4x + 8         

• Graph y = 4x + 8. 

• The graph crosses the x-axis at x = Ð2. 

• Solution:  x = Ð2. 

  

Example (by calculator)  
Solve the equation  x + 3 = Ð3x Ð 5. 

• Press Y=, put in  (x + 3) Ð (Ð3x Ð 5). 

• Use the 2ND CALC 2 (Zero ) command to find the 
zero. 
When done, calculator should appear as shown. 

Solution:  x = Ð2. 
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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 (the x-intercept of the graph). 

a. x + 2 = Ð2x + 5 

 

b.  

 
c. 4x Ð 3 = x + 3 
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(Same directions again:  Solve by subtracting the sides, making a graph, then finding the x-intercept.) 
d. Ðx =  

 
e. x Ð 3 = Ðx + 3 

 
f.  

 
g. 2x + 1 = 2x + 5 
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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 the 2ND CALC 2 (Zero) command. (If you need an example to 
follow, see ÒExample (by calculator)Ó at the bottom of page 1.) 

a. x + 5 = 3x Ð 1 

    

   
 

b. 4x + 3 = Ð2x Ð 9 
 

    

   
 

c. xx 232
1 =+  

    

   
 

 



Algebra 1B November 17, 2008 Mr. Normile 
Solving Equations Using Zeros  P. 5 

(Same directions: Solve by finding a zero on the calculator.) 
d. Ðx Ð 6 = 2(x + 3) 

    

   

e.  

    

 
f. 4x + 1 = 2x + 7 

  

    

 
g. 3x + 2 = 3x Ð 4 
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Solving equations by finding a zero in a table  
This is the table equivalent of what youÕve been doing with the graphs. Here are the steps: 
• Create the new function of the difference of the two sides. 
• Make a table for that function (by hand or by calculator). 
• Look for a 0 in the output column; the corresponding input x is the solution. 

Example (by hand)  
Solve the equation  x + 3 = Ð3x Ð 5. 

• Find the difference and simplify: 
   (x + 3) Ð (Ð3x Ð 5) 
          =  x + 3 + 3x + 5 
          = 4x + 8 

• Make the table for  y = 4x + 8  (shown here). 

• Find 0 in the y column. It goes with Ð2 in the x column. 

• Solution:  x = Ð2. 

x y 
Ð3 Ð4 
Ð2 0 
Ð1 4 
0 8 
1 12 
2 16 
3 20  

Example (by calculator)  
Solve the equation  x + 3 = Ð3x Ð 5. 

• Make a table for  y =  (x + 3) Ð (Ð3x Ð 5) (shown here). 

• Find 0 in the y column. It goes with Ð2 in the x column. 

• Solution:  x = Ð2. 

 

Practice (by hand)  
3. Solve these equations by taking the difference of the two sides, simplifying, making a single 

table by hand, then finding the x-value that goes with y = 0. 

a. x + 2 = Ð2x + 5 

 x y 

Ð3  

Ð2  

Ð1  

0  

1  

2  

3   
Solution: 
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b. 4x Ð 3 = x + 3 

 x y 

Ð3  

Ð2  

Ð1  

0  

1  

2  

3   
Solution: 

c.  

 x y 

Ð3  

Ð2  

Ð1  

0  

1  

2  

3   
Solution: 

d. 3x Ð 2 = 3x + 4 

 x y 

Ð3  

Ð2  

Ð1  

0  

1  

2  

3   
Solution: 
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Practice (by calculator)  
4. Solve these equations by finding the difference, making a single table by calculator, then 

finding the x-value that goes with y = 0. (If you need an example to follow, see ÒExample (by 
calculator)Ó in the middle of page 6.) 

a. x + 5 = 3x Ð 1 

    

   
 

b. xx 232
1 =+  

    

   
 

c. x Ð 3 = x + 5 

 

    

   

 


