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2.3  Quadratic Functions and Their Zeros 
 

Quadratic Functions – Standard Form is cbxaxxf ++= 2)(  where 0≠a . 

 

In this section we will look at a couple ways of finding the x-intercepts of a quadratic equation as defined 

above.  We will solve them by factoring, square root method, and the quadratic equation.  The book covers 

completing the square, but we will not focus on that method. 

 

Factoring 

 

EXAMPLE:  Find the x-intercept by factoring:  67)( 2 ++= xxxf  

 

Since we are find the x-intercepts the f(x) will be zero.  So we are trying to solve:  670 2 ++= xx .  For 

quadratics in this form with a 1 in front of the squared term we need to find two numbers that multiply to make 

the last term but add to make the middle term.  So we need to find two numbers that multiply to make 6 but add 

together to make 7.  The numbers would be 1 and 6.  So we factor:  )6)(1(0 ++= xx .  Setting both of these 

factors equal to zero you will get x = -1 and x = -6.  As intercepts we write (-1, 0) and (-6, 0). 

 

 

EXAMPLE:  Find the x-intercept by factoring:  2463)( 2 −−= xxxf  

 

Since we are find the x-intercepts the f(x) will be zero.  So we are trying to solve: 24630 2 −−= xx .  Now it 

may seem like we have large numbers, but we should always see if we can factor out any common factors.  In 

this problem all three numbers are divisible by 3, so 3 is a common factor.  Factor this out and you will get 

)82(30 2 −−= xx .  You can divide both sides by 3 to get: 820 2 −−= xx .  Now we look for factors of -8 that 

add up to -2.  These will be 2 and -4.  We will get )4)(2(0 −+= xx .  Setting both equal to zero we will get two 

answers:  x = -2 and x = 4.  As intercepts we write (-2, 0) and (4, 0). 

 

 

EXAMPLE:  Factor: 126)( 2 −−= xxxf  

 

For this problem you have three different ways to solve it, but I will only show two ways.  The third method is 

trial and error, but if a and c have lots of factors it could take a long time to factor it, which is why I will only 

focus on the first two methods.   

 

I will solve the same problem two different ways. 

 

Grouping Method 

 

Multiply the a coefficient (6) by the constant c (-12).  You will get -72.  Now we need to find a way of rewriting 

the middle term b (-1) as factors of -72.  Instead of –x we will write 8x – 9x.  So now our problem becomes: 

 

12986 2 −−+ xxx    From here we will factor by grouping (factor first two and last two terms separately). 

)43(3)43(2 +−+ xxx    Now factor out the common factor of 3x + 4. 

)32)(43( −+ xx  
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Bottom’s Up (Hervey) Method 

 

This method you probably have not seen before.  This method only works once you have taken out any common 

factors.  You will still do the same step as in the grouping method.  Multiply the first number by the last:  6(-12) 

= -72.  What will also happen is that the first number (6) disappears, and the -12 will turn into our product of -

72.  Here’s what it will look like: 

 

722 −− xx              First number is gone and the -12 is now a -72.  From here, factor normally. 

)9)(8( −+ xx         Now the number that disappeared (6) is now written below each number in the parenthesis 
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xx    So now we formed fractions.  These ALWAYS need to be reduced in order to be correct. 
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xx     Now that they are reduced, bring the “bottoms up”.  Bring the 3 in front of the x and bring the 

                               2 in front of the x.  This is where this process gets its name because the bottom comes up. 

)32)(43( −+ xx     This is our final answer, same as with grouping. 

 

EXAMPLE:  Solve for x: 070384 2 =+− xx  

 

Notice that numbers are large on this one.  We must see if there is a common factor first.  We find that each 

number is divisible by 2, so we can factor out a 2:  0)35192(2 2 =+− xx   Now we can factor what is inside the 

parenthesis.  This doesn’t ask for an intercept, but just to solve for x. 

 

Grouping: 

 

2(35) = 70.  Want to find to factors of 70 than add to -19 so we can rewrite the middle term.  The numbers that 

will work are -5 and -14.  Now we rewrite the problem and finish by using factoring by grouping. 

 

0)351452(2 2 =+−− xxx   

0))52(7)52((2 =−−− xxx  

0)7)(52(2 =−− xx    So now we set each part equal to zero and solve. 

2

5
=x  and 7=x .  What about the 2 in front?  This can’t be zero, so this does not give us another answer. 

 

Bottom’s Up (Hervey) Method: 

 

2(35) = 70.  Remember the first number (2) disappears and 35 is replaced by 70. 

 

0)7019(2 2 =+− xx .  Now factor as normal. 

0)14)(5(2 =−− xx    Now divide both numbers by the number that disappeared (8). 
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 − xx    We can actually set this to zero now without bringing the bottom up.  

( )( ) 07522 =−− xx    If you did bring the bottom up you would have the same equation as above.  Now solve. 
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5
=x  and 7=x .  
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EXAMPLE:  Find the x-intercept by factoring:  36)( 2 −= xxf  

 

We put a zero in for f(x) to get 360 2 −= x  .  Now we can factor using the difference of squares formula, which 

is ))((22 bababa −+=− .  So we get )6)(6(0 −+= xx .  Solving it we get (-6, 0) and (6, 0).   

 

Square Root Method 

 

This method involves taking the square root of both sides of the equation.  Let’s look at the above problem.  We 

had 360 2 −= x .  Instead of factoring we can just solve for x.  We can add 36 to both sides to get 236 x= .  

Then we can take the square root of both sides to get x=± 6 .  Then we write it as (-6, 0) and (6, 0).  

 

EXAMPLE:  Solve 4)23(0 2 −−= x  by using the square root method. 

 

We could distribute and multiply here, but there is an easier way.  We will solve this similarly to the problem 

above.  First add 4 to both sides.  You will get:  2)23(4 −= x .  Now take the square root of both sides.  

232 −=± x .  Don’t forget the plus and minus signs whenever you take the square root.  Since we get two 

numbers we will solve two equations:  2 = 3x – 2 and -2 = 3x – 2 .  Solve each one individually and we will get 

3

4
=x  and 0=x .  This is how we can leave our answer since we are not finding intercepts. 

 

Quadratic Formula 

This last method will work for anything in this form:  cbxax ++= 20 .  The formula is: 
a
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You usually want to use this method when it is too hard to factor or if it doesn’t factor at all.  So a, b, and c in 

the formula come from the standard form cbxax ++= 20 .   

 

EXAMPLE:  Solve by using the quadratic formula:  240 2 ++= xx   

 

This one doesn’t factor, so the quadratic formula is the only way to solve it.  Here a = 1, b = 4, and c = 2.  We 

will put these into the quadratic formula and simplify: 
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Notice we broke down the 8  by writing 22248 =⋅= .  Then we divided everything by 2. 

 

 

EXAMPLE:  Solve by using the quadratic formula:  240 2 +−= xx   

 

Here we have a = 4, b = -1, c = 2.  Put it into the formula:  
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x .  We can’t take the square root of a 

negative number, so the answer is undefined. 

 

 

 

The book mentions how to solve equations that look like quadratics but have different powers.  We will not be 

covering this material due to lack of time.  Skip those problems from the homework. 


