Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax?+bx+c=0
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Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax?+bx+c=0
As before, we need to write this in the form: a(x—/)?+k
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k

: - 2 :
To solve for x in: a(x — 52)2+ 25—~ = 0 we have to undo 4 operations:
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k

: - 2 :
To solve for x in: a(x — 52)?+ %252~ = 0 we have to undo 4 operations:

Subtract 2—?
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k

. . _p? .
To solve for x in: a(x — 2—5)2+ % = 0 we have to undo 4 operations:
Subtract 2—?

Square it


http://coobermath.com/Quadratics/Solving_1_Variable/Quadratic_Formula/Building_Quad_formula_Aux.pdf

Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:

alx — S22+ 49 — 52 L x4 c =0

2a 4a -

As before, we need to write this in the form: a(x—/)>+k
To solve for x in: a(x — 5—5)2—}- % = 0 we have to undo 4 operations:
Subtract 2—5
Square it
Multiply by a


http://coobermath.com/Quadratics/Solving_1_Variable/Quadratic_Formula/Building_Quad_formula_Aux.pdf

Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

alx = PP 44t — a2 L bx+c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}- % = 0 we have to undo 4 operations:

Subtract 2—5
Square it
Multiply by a
4ac—b?
Add =257~
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

alx = D)2ttt — 52 L et c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}- % = 0 we have to undo 4 operations:
Subtract 52 Subtract 43517;”2
Square it
Multiply by a

ac—b?
Add 4ac=b?
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

alx = D)2ttt — 52 L et c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}- % = 0 we have to undo 4 operations:
Subtract 57 Subtract “afli;bz
Square it Divide by a

Multiply by a
Add 4ac—b”
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

a(x—2—§)2+4327;b2 =ax?+bx+c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}- % = 0 we have to undo 4 operations:
Subtract 37 Subtract 42¢-b*
Square it Divide by a
Multiply by a Take the Square Root

ac—b?
Add 4ac=b?
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — D)2 44 — g2 4 px 4 c =0

2a 4a
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 37 Subtract 42¢-b*
Square it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add ECT Add 52
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — D)2 44 — g2 4 px 4 c =0

2a 4a
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 37 Subtract 42¢-b*
Square it Divide by a
Multiply b)z/ a Take the Square Root
Add 2c-t- Add 52

Subtracting % from both sides gives us:
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

alx = PP 44t — a2 L bx+c=0

As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 37 Subtract 42¢-b*

Square it Divide by a

Multiply b)z/ a Take the Square Root

Add 2c-t- Add 52

Subtracting % from both sides gives us:

b\2 | 4ac—b? 4ac—b> __ 4ac—b?
alx — L)+ttt =0-

4a 4a 4a
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:

alx = PP 44t — a2 L bx+c=0

As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 37 Subtract 42¢-b*

Square it Divide by a

Multiply b)z/ a Take the Square Root

Add 2c-t- Add 52

Subtracting % from both sides gives us:

v _p2 B2 2
a(X_Tél]J)2+4ac b= _ 4ac—b :0_4ac b= _ b*—4ac

4a 4a 4a 4a
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = D)2ttt — 52 L et c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—f)Q—FM = 0 we have to undo 4 operations:

4a

Subtract 57 Subtract “afli;bz
Square it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 52
Subtracting % from both sides gives us:

b b 4ac—b? = 4ac—b? b2—4

a(X B Ta)2 = a(X B Ta)2+ aca T 42 0— aila = 4aac
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = D)2ttt — 52 L et c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:

Subtract 2—5 Subtract 4327;”2
Square it Divide by a

Multiply by a Take the Square Root
Add 4ac-b® Add 52

Subtracting 4“_1’2 from both sides gives us:

by2 __ M 4ac b2 _ b%2—4ac
a(X 23 ) - a 28 0 - 4a

Now, we need to Divide by a to get:
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = PP 44t — a2 L bx+c=0

As before, we need to write this in the form: a(x— /) 4k @D

To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 57 Subtract “afli;bz
Square it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 57
Subtracting % from both sides gives us:

by2 _ b\2_ 4ac—b? =b? _ dac—b> _ b*-4
a(X - Ta) - a(X - Ta) + aca ~ 4a 0— aila - 4aac
Now, we need to Divide by a to get:
-f"(X—%))2 1 b%—4ac

a a 4a
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = PP 44t — a2 L bx+c=0

As before, we need to write this in the form: a(x— /) 4k @D

To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract 43517;”2
Square it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 57
Subtracting % from both sides gives us:

by2 _ b\2_ 4ac—b? =57 _ dac—b®> _ b’—4

a(X - Ta) - a(X - Ta) + aca ~ 4a 0— aila - 4aac

Now, we need to Divide by a to get:

—t
a(X—T;)Z _ 1 b%2—4ac _ b2—4ac
a — a 4a T 4a?
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = PP 44t — a2 L bx+c=0

As before, we need to write this in the form: a(x— /) 4k @D

To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:
Subtract 57 Subtract “afli;bz
Square it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 57
Subtracting % from both sides gives us:

by2 _ b\2_ 4ac—b? =b? _ dac—b> _ b*-4
a(X - Ta) - a(X - Ta) + aca ~ 4a 0— aila - 4aac
Now, we need to Divide by a to get:
—by2 __ /J(X_;:)z _ 1 b?—4ac __ b?—4ac
(X_ Z) - - — a2 4a T 422
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0

As before, we need to write this in the form: a(x—/)>+k

To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract “Q%bz
Square it Divide by a
Multiply b}zf a Take the Square Root
Add 2c-t- Add 52
Subtracting % from both sides gives us:
a(x — 275)2 = a(x — 275)24_4“;1)2 —HeeDT 0_4351;[32 _ bQZ:ac
Now, we need to Divide by a to get:
(X _ 571))2 _ %(X_%:y — 1 b%>—4ac — b274'£ac
a a 4a 4a

Now, we can Take the Square Réot of both sides to get:
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0

As before, we need to write this in the form: a(x—/)>+k

To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract “Q%bz
Square it Divide by a
Multiply b}zf a Take the Square Root
Add 2c-t- Add 52
Subtracting % from both sides gives us:
a(x — 275)2 = a(x — 275)24_4“;1)2 —HeeDT 0_4351;[32 _ bQZ:ac
Now, we need to Divide by a to get:
(X _ 571))2 _ %(X_%:y — 1 b%>—4ac — b274'£ac
a a 4a 4a

Now, we can Take the Square Réot of both sides to get:

_ b2 —
Vix— 0y = | [P
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k
To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:

Subtract 57 Subtract “afli;bz
Squa_re it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 52
Subtracting % from both sides gives us:

by2 _ by2_, 4ac—b? = 4ac—b> _ b°—4
a(X - Ta) - a(X - Ta) + aCa T 4a =0- aila - 4aac
Now, we need to Divide by a to get:
b (x=20P _ 1 b4 b4
(X - Z) - ;{ - = a2 4aac = 43286

Now, we can Take the Square Réot of both sides to get:

__ —b b2—4ac __ \/b?’—4ac
\/ X \/ 422 4a
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k
To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:

Subtract 57 Subtract “afli;bz
Squa_re it Divide by a
Multiply by a Take the Square Root
4ac—b? —b
Add =257~ i Add 52
Subtracting % from both sides gives us:
by2 _ by2_, 4ac—b? = dac—b% _ b*-4
a(X - Ta) - a(X - Ta) + aCa T 4a =0- aila - 4aac
Now, we need to Divide by a to get:
b (x=20P _ 1 b4 b4
(X _ Z) — f{ ﬁ/,( =3 4aac — 43235
Now, we can Take the Square Root of both sides to get:
\/ X __ —b \/b2 —4ac __ \/b2 4ac _ Vb2—4ac
422 T /432 2a
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx = D)2ttt — 52 L et c=0
As before, we need to write this in the form: a(x— /) 4k @D
To solve for x in: a(x — ;—5)2—}-% = 0 we have to undo 4 operations:

Subtract 57 Subtract “afli;bz
Squa_re it Divide by a
Multiply by a Take the Square Root

4ac—b? —b
Add =257~ i Add 57
Subtracting % from both sides gives us:

by2 _ by2_, 4ac—b? = dac—b% __ b°—4
a(X Qa) - a(X B Ta) + aca T 4a =0- aila - 4aac
Now, we need to Divide by a to get:
by _ A=) 1 P dac _ 24
(X - Z) = /4 : - 3’ 4aac - 4a2ac

2
Now, we can Take the Square Root of both sides to get:
b \/ X __ —b \/bz —4ac __ \/b24a4ac \/b22—a4ac

X—= 5| =
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — D)2 bt — 924 pyy c =0

2a 4a
As before, we need to write this in the form: a(x—/)>+k
To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract “Q%bz
Square it Divide by a
Multiply b}2/ a Take the Square Root
Add 2c-t- Add 52

Subtracting 4ac_b2 from both sides gives us:

_ —by2 _ M 4ac b2 __ b%2—4ac
a(X Za) - a 29 0— - 43

Now, we need to Divide by a to get:

(X — ;b) #(X_%:y _ 1 b’—4ac _ b?>—4ac
2a - )é ~ a 4a — T 432
Now, we can Take the Square Root of both sides to get:
b b2—4ac __ \/b2 4ac __ \/b2—4ac
= o= 7 = e e -
Since ‘x — 2—5 7”’2284“ we know that x — = ¥ ndac b2 4‘”
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — D)2 bt — 924 pyy c =0

2a 4a
As before, we need to write this in the form: a(x—/)>+k
To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract “Q%bz
Square it Divide by a
Multiply b}2/ a Take the Square Root
Add 2c-t- Add 52

Subtracting 4ac_b2 from both sides gives us:

_ —by2 _ M 4ac b2 __ b%2—4ac
a(X Za) - a 29 0— - 43

Now, we need to Divide by a to get:

(X — ;b) #(X_%:y _ 1 b’—4ac _ b?>—4ac
2a - )é ~ a 4a — T 432
Now, we can Take the Square Root of both sides to get:
b b2—4ac __ \/b2 4ac __ \/b2—4ac
= o= 7 = e e -
Since ‘x — 2—5 7”’2284“ we know that x — = ¥ ndac b2 4‘”

Adding " to both sides gives: x = ;” + @
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Solving Quadratics without Factoring - General Example
Example: Find the solution(s) to:
alx — 2 442t — ax? L x4 c =0
As before, we need to write this in the form: a(x—/)>+k

To solve for x in: a(x — 5—5)2—}-% = 0 we have to undo 4 operations:
Subtract 52 Subtract 4327;%
Square it Divide by a
Multiply by a Take the Square Root
4ac—b? —!
Add =257~ Add 57

Subtracting 4ac_b2 from both sides gives us:

by2 4ac—b? 4ac b? __ b?’—4ac
a(x — 522 =a(x — 52) 7/4@1:/5‘{ 0— = 7

Now, we need to Divide by a to get:

(X — ;b) #(X_%:y _ 1 b’—4ac _ b?>—4ac
2a - )é ~ a 4a — T 432
Now, we can Take the Square Root of both sides to get:
b b2—4ac __ \/b2 4ac __ \/b2—4ac
= o= 7 = e e -
Since ‘x — 2—5 7”’2284“ we know that x — = ¥ ndac b2 4"C

Adding b to both sides gives: x = —f + v b22;4ac = bt Vzt;z*“c
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Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax®>+bx+c=0



Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax®>+bx+c=0
The solutions are:



Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax>+bx+c=0
The solutions are:
—bi\ém
a

X =



Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax?4+bx+c=0
The solutions are:
—bi\ém
a

X =

This formula for solving quadratics equations with 0 on one side has a
famous name:



Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax?4+bx+c=0
The solutions are:
—bi\/zm
a

X =

This formula for solving quadratics equations with 0 on one side has a
famous name:
This is called The Quadratic Formula



Solving Quadratics without Factoring - General Example

Example: Find the solution(s) to:
ax?4+bx+c=0
The solutions are:
—bj:\/zm
a

This formula for solving quadratics equations with 0 on one side has a
famous name:

This is called The Quadratic Formula

Using this, we can now compute solutions to quadratic equations very
quickly!

X =



