Developing the Quadratic Formula, Two Traditional Approaches

THE MOST COMMON TRADITIONAL APPROACH

Completing the square using (x + d)2 = x2 + 2dx + d2.

If ax2 + bx + ¢ = 0, a> 0*,

we can solve for x by completing the square:

ax2 + bx + ¢ =

b C
Divide each side (each term) by a X2+ 73 x+37 =
C _ b
Add -3 toeachside: X2 + 3 X =
Compl ete the square by adding the square
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The left sideis a perfect square trinomial: (x + Z) =

_— . . . by 2
Simplify theright side of the equation: (x + 353 =

. b2
Take the square root of each side: (x + z) =
> b
Vag = | arg | X+ 55| =
b
If |arg| = p,then arg = +p: X+ 25 =
b .

Add -35; toeachsde X =
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* Having a> 0 allows us to write V42 = 2ain step (11). Thereisno lossin generality in saying so, and the
quadratic formulais, ultimately, no different if a< 0. However, a= 0 isarequirement.
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A LESS COMMON TRADITIONAL APPROACH

Completing the square using (2ax + b)2 = 4a2x2 + 4abx + b2

If ax2 + bx + ¢ = 0, a= 0,

we can solve for x by completing the square:

ax2 +bx+c=0 (1)
Multiply each sideby 4a:  4a2x2 + 4abx + 4ac = 0O 2
Add - 4acto each side: 4a2x2 + dabx = -4dac 3
Complete the square by adding b2 toeach side: 4a2x2 + 4abx + b2 = b2 — 4ac 4
The left Sideis a perfect square trinomial: (2ax + b)2 = b2 — 4ac (5
Take the square root of each side: \J(2ax + b)2 = b2 — 4ac (6)
\ arg? = |ag | |2ax + b| = Vb2 - 4ac )
If |arg| = p,then arg = +p: 2ax + b = + \ b2 - dac (8)
Add -b toeachside: 2ax = - b+ b2 - 4ac (9
. , -b + b2 - 4ac
Divide each sideby 2a: X = ) (10)

THE QUADRATIC FORMULA

-b £ b2 - 4ac
If ax2+ bx +c=0, a=0, then x = 5

b Vb2 —dac
Some prefer towritethisas X = 53 = =53 inorder to reduce student errors

oftentimes associated with the application of thisformula.
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