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Solution of Quadratic Equations by Formula

The general quadratic equation ax? + bx + ¢ = 0 has real-valued coefficients a, b, ¢ and
a # 0. There are a number of methods of solution?! in the document the solution of

quadratic equations by using the formula is explored.

The real or complex solutions of a quadratic equation ax? + bx + ¢ = 0 can be

determined using the formula

—b +Vb? — 4ac
X =
2a

where the £ (‘plus or minus’) determines the two solutions. The formula above can be
derived by applying the method of completing the square to the general quadratic

equation.

Example 1

For example for the equation
x2+3x+2=0,

we have

Hence the formula gives

. 3+V327—4x1x2 -3+V1_ -3+1

x= 2% 1 2 2

The solutions are as found earlier.

Example 2

For example for the equation
x2+2x+1=0,

we have

Hence the formula gives

2422 —4x1x1_ -2+V0 240

= 2x 1 2 2
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The ‘two’ solutions are the same, as found earlier.

Example 3

For example for the equation
x2+2x+10=0,

we have

Hence the formula gives

—2+V22-4x1x10 -2+vV-36 —-2+6i
2x1 B 2 -2

X =

==-1+3i0R—-1-3i.

The ‘two’ solutions are complex numbers. If the solutions to a quadratic are complex
then they occur as a complex conjugate pair.

Spreadsheet solution

The formula is contained in the accompanying spreadsheet. The three examples are
demonstrated here.
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