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Math Help Sheet:
Solving Quadratic Equations with the Quadratic Formula

—b +1/b*—4ac

The quadratic formula is x = >

It can be used to solve for the root(s) of any quadratic equation in standard form of ax? + bx + ¢ = 0.
If a quadratic equation is not equal to zero, we must first set the quadratic equation equal to zero using
the rules of algebra.
In other words, x depends only on the numerical coefficients for “a”, “b” and ““c” of the original equation
in standard form equal to zero. To solve for the solution(s) we substitute the numeric values of the “a”,
“b” and “c” coefficients into the quadratic formula.
A NOTE OF CAUTION: With the equation in standard form equal to zero, the sign always goes with
the coefficient to the right of the sign. For example if the equation is in the form of ax? — bx + ¢ =0, it is
the same as ax* + (—b)x + ¢ = 0. So in this case the b coefficient is a negative.
Let’s look at a few examples.

Example 1: 2x*+9x + 1 =-3.
We must first set this quadratic equation equal to zero by adding 3 to both sides

X+9x+1+3=-3+3

2x*+9%x+4=0

For this problem, a = 2, b =9 and ¢ = 4. Substituting these terms into the quadratic formula we have

—btvbZ-dac _ -9+92-4(2)(4) _ -9+vB1-32 _ —9+y49 _ -9+7

20 2(2) 4 4 4
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Example 2: 2x2-9x +4=0.

For this problem, a =2, b =— 9 and ¢ = 4. Substituting these terms into the quadratic formula we
have

_ =b#VbZ-dac _ —(-9N+(-9)2-4(2)(4) _ 9+v81-32 _ 9449 _
x = 2a o 2(2) o 4 a4

9+7_16_ R 9-7 2
*ETY T a T =T TaT

So as you can see by the “b” coefficient being negative instead of positive for the “same” quadratic
equation changes the two solutions in Example 1 from being negative to being positive for example 2.
This is why it is important to pay attention to all signs when solving a quadratic equation

Example 3: 3x*+5x+6=0.

_ —btvbZ—dac  —5+,/52-4(3)(6) —5+V25-72

. 2a - 2(3) 6

Under the radical symbol above we have —67. Since we cannot take a square root of a negative
number, this problem has no solution.
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Below are four practice problems to test your knowledge using the quadratic formula and then

check your answers with the solutions on the next two pages.

Remember, the roots are =

Problem 1:

Problem 2:

Problem 3:

Problem 4:
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-bx \/b2—4ac

2a

V—4y+3=0

4w? - 2w=1>5

x>=2x+1

5m*—17=0
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Problem 1 Solution: yi-4y +3 =0

_ —hivbi—dac  —(—4) £V (42— 4(DA3)

y 2a 2(1)
4 +416-12 4 ++/4
y= = :
2 2
_HZ_6_3 ogp =t _%_4
2 2 2 2
Problem 2 Solution: 4we — 2w =75

First need to set the equation equal to zero by subtracting 5 from both sides so the equation
becomes

w? — 2w —5=5-05

4w — 2w—-5=10

_ bbb —dac  —(-2) + J(=2)% = 4(4)(~5) 2 4+4T¥80
B 2a B 2(4) B 8

W

2 +484 2+ J(@)(21) 242421 1 +421
W = = = =
8

8 8 !

1+ 421 w 1—+21
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Problem 3 Solution: ¥t =2x+1

First need to set the equation equal to zero by subtracting 2x and! from both sides so the

equation becomes:

2 —-2x—1=2x—-2x+1 -1

x2—2x—1=10 a=1.h=—-2c=—-1
—(-D (2P - 4)(-1) _ 2+VEH4_ 2448
2(1) - 2 2
2 + /(42 2+ 242
¥ = — :g](]: _2 :li V’E

¥y =1+42 OR x=1—+72

FProblem 4 Solution: Sm® — 17

Since there is not middle term for this equation the *b” coefficient is equal to zero.0?

_ —h VBt —dac  —0£.02—4(G)—17)  +,/340)
B 2a B 2(5) © 10

m

_ /(@85 2485 . V85

10 10 -5
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