Chapter 10


3 New Methods of Solving Quadratic Equations
A quadratic equation you may recall from chapter 5 has the following form:



ax2  +  bx  +  c  =  0

It is any equation, which is second degree (contains a term with a power of 2 and none that are higher).

We have already learned to solve quadratic equations using factoring. (Zero Factor Theorem of Chapter 5)

Example:
Solve
x2  =  2(3x  (  4)

1) Put into standard form

2) Factor

3) Set factors containing x equal to zero & solve for x (if the original expression contains rational expressions, check for extraneous roots)

New Method #1 – Square Root Method (Can’t be used if there is an x term)
**Note:  The square root of any number yields both a + and a ( root since +(+ = +  and ( ( ​( = (!!

Steps to Solving using Square Root Method
1. Get the x2 term alone on one side and the constant on the other.  Remove any coefficient of x2 by division.

2. Take the square root of both sides remembering that the square root of any number can be both + or (.  Also remember that there is no real number that equals the square root of a negative number.

3. If there is a constant on the side with the variable, move it to the numeric side using the addition property.

Examples:
Find the solution to

a) p2  =  1/49
b) (m  (  ½)2  =  ¼

c) (z  (  4)2  =  -9

Method #2 – Completing the Square (May be used anytime)
1. Make leading coefficient (x2 term) equal to 1 by dividing all terms by the coefficient.

2. Rewrite so that only the constant is on the right

3. Take ½ the x term’s coefficient and square it, then add that to both sides.

4. Rewrite the resulting perfect square trinomial on left as a binomial squared.

5. Follow the square root method to solve. *Still recall that the square root of a negative number is not a real number!
Examples:
Use completing the square to solve the following.

a) y2  +  5y  +  4  =  0

b) x2  ​(  4x  +  2  =  0

c) 3z2  +  6z  +  4  =  0

d) 4y2  ​(  2y  (  3  =  0

Method #3 – Quadratic Formula (May be used at any time)
1. Determine a,b, & c, where they are the numeric coefficients as follows:
ax2  +  bx  +  c  =  0

2. Plug a, b & c in appropriately to the following equation:                        x  =    -b  (  (b  (  4ac  
                   2a

3. Simplify using knowledge gained from chapter 9

**Note:  This formula comes from using the method of completing the square on the general form of a quadratic equation.
Example:
Solve the following using the quadratic equation

a) 2a2  (  7a  +  3  =  0

b) 5/2 p2  (  p  +  ½  =  0

c) 11p2  +  2  =  10p

d) 3x2  =  1  (  2x
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