General form of a quadratic equation:

Name

Derivation of the Quadratic Formula

2
ax" +bx+c=0,

Yab,cER, a=0

Algebraic Representations

Directions

b c
X2+=x+—=0, a#0

Step 1: a a
2 -_c
Step 2: xooxs a
caba[b) e (b
Step 3: a 2a a \2a
LR BN A
Step 4: 24 4 |24
S N
Step 5: 2 a . 44>
SR . s
Step 6: 2a a 4a 4a’
x+i ’ _b2—4ac
Step 7: 2 442
St 8: x+£ ’ =4 M
e 2a) "\ 4a?
x+i 4 b* —4ac
Step 9: 20 1”242
. i_+\/b2—4ac
Step 10: 2 \/E
x+i—+ b* —4ac
Step 11: 2 24
x——i+ b* —4ac
Step 12: 2a 2a
—b++\b*> —4ac
Step 13: X=
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The steps below are in mixed order. Your task is to arrange them in the correct order.
1) Cut out the 13 steps below.
2) Use the algebraic expressions on the first page to help arrange the steps in the correct order.
3) Paste them in the correct order in the 2™ column.

Simplify V4a® on the right side of the
equation.

b
Subtract 2— from both sides of the equation.
a

Divide the general form of a quadratic
equation by a.

Factor the trinomial on the left side of the
equation.

Combine the fractions on the right side of the
equation.

Use the property \/% = % on the right side

of the equation.
Combine the fractions to obtain the Quadratic
Formula.

c
Subtract the constant — from both sides of the
a

equation.

(b)Y
Multiply out | —, on the right side of the

\2a)

equation.

Take half of the coefficient of the linear term,
square it, and add it to both sides of the
equation.

2

b
Simplify (x + 2—) on the left side of the
a

equation.

c
Multiply —— by an equivalent form of one to
a

obtain common denominators.

Take the square root of both sides of the
equation.
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Algebra 1 Name

Derivation of the Quadratic Formula

General form of a quadratic equation: ax” +bx+c=0, Vab,cENR, a=0

Directions Algebraic Representations

Divide the general form of a quadratic
Step 1: equation by a.

c
Subtract the constant — from both sides of
Step 2: a

the equation.

Take half of the coefficient of the linear term,
Step 3: square it, and add it to both sides of the
equation.

Factor the trinomial on the left side of the

2

(D)

Step 5: Multiply out \Z ) on the right side of the
equation.
Multiply - < by an equivalent form of one to
Step 6: a
obtain common denominators.
Combine the fractions on the right side of the
Take the square root of both sides of the
by .
Step 9: Simplify \x + %} on the left side of the

equation.

a_Aa _
Step 10: Use the property \/g = on the right side

of the equation.

Simplify V4a® on the right side of the
Step 11: equation.

b
Subtract — from both sides of the equation.
Step 12: 2a

Combine the fractions to obtain the Quadratic
Step 13: Formula.
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The steps below are in mixed order. Your task is to arrange them in the correct order.

1) Cut out the 13 steps below.

2) Use the written directions on the first page to help arrange the steps in the correct order.

3) Paste them in the correct order in the 2™ column.

b Ib2—4ac
X+— =+, | ———
2a 4a*

b ,\b*—4ac

2a 2a

2a 4a’
bY ¢ b
X+— | =——+—
2a a 4a
s x=——
a
b Y b*—dac
x+— | =
2a 4q°

2a a 4a 4a’
2
+i:i b- —4ac
2a 2a
rlx+S20, a0
a a
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Algebra 1

Name

Derivation of the Quadratic Formula

After today’s lesson, you should know the quadratic formula and be familiar with its proof by completing the
square. You should also be able to solve quadratic equations by using the quadratic formula. (CA 19.0, 20.0)

Algebraic Representations

Directions

b c
X +—x+—=0, a#0

Divide the general form of the quadratic
equation by a.

Step 1: a a
Step 2 X2 +_x= _¢ Subtracted the constant < from both sides of
ep 2: a a
the equation.
b Y c h Y Take half of the coefficient of the linear term,
Step 3: x*+=x+ [—] =—— (—] squared it, and added it to both sides of the
a 2a a \2a equation.
p V c h V Factor the trinomial on the left side of the
Step 4: (x * 2—j =-—+ (2—) equation.
a a a
2
bY ¢ b . [ ) o
| === Multiply out | — on the right side of the
Step 5: (x+2 ) T \24)
a a 4a a
equation.
2
" i —_%4 4_51 n b’ Multiply _< by 1 to obtain common
Step 6: * 2a)  a 4a 4d° “
denominators.
b 2 b2 —dac Combine the fractions in the right side of the
Step 7: (x + 2—) = T equation.
a a
bV b? _ dac Take jfhe square root of both sides of the
Step 8: [x + —] =t > equation.
2a 4a
(x+b _ 4 [Pt Simplify [ x + 2\ on the left side of th
Step 9: Eyl 1,2 implify \x 2_a/ on the left side of the
equation.
(1,2
) + i = iﬂ Use the property \/E = ﬂ on the right side
Step 10: a 12 b b
of the equation.
b + b* —4ac Simplify V4a® on the right side of the
Step 11: + 20 2 equation.
[ b
Sten 12 S b N b* —4ac Subtract Py from both sides of the equation.
°p 1 24 2a a
_b+ / b2 —dac Combine the fractions to obtain the Quadratic
Step 13: X=— 5 Formula.
a
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