Solving Quadratic Equations 2016

Solve each equation:

1) 3(4x—7)-8(5x —3) =17 2) 8(5x — 1) = 7(7x + 4)

3)%|3x—4|-43=-13 4)x*-9x-22=0
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Solving Quadratic Equations

Solving quadratic equations (equations with x? can be done in different ways. We will use two
different methods. What both methods have in common is that the equation has to be set to = 0. For
instance, if the equation was x*— 22 = 9x, you would have to subtract 9x from both sides of the equal
sign so the equation would be x* — 9x — 22 = 0.

Solve by factoring: After the equation is set equal to 0, you factor the trinomial.

x> -9x-22=0

X2 11X +2x-22=0
X(x-11) + 2(x-11) =0
(x-11) (x+2) =0

Now you would set each factor equal to zero and solve. Think about it, if the product of the two
binomials equals zero, well then one of the factors has to be zero.

x> -9x-22=0
(x-11) (x+2) =0

Xx—11=0 X+2=0
+11 +11 -2 -2

x=11 or x=-2
x ={-2,11} * Check in the ORIGINAL equation!

Solving Quadratics by Factoring:

20) x*-5x-14=0 21) x*+ 11x = -30 22) X2 - 45 = 4x
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23) x* = 15x - 56 24) 3x? + 9x = 54 25) x* = x% + 12x
26) 25x% = 5x° + 30x 27) 108x = 12x° + 216 28) 3x? - 2x - 8 = 2%°
29) 10x? - 5x + 11 = 9x* + x + 83 30) 4x% + 3x - 12 = 6x? - 7x - 60
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Solve using the quadratic formula:

Solve x* — 9x — 22 = 0 using the quadratic formula

When ax? + bx + ¢ =0

x= -b + vb? —4ac
2a

a is the coefficient of x° b is the coefficient of x ¢ is the number (third term)

Notice the =+ is what will give your two answers (just like you had when solving by factoring)

X2—9x—22=0 x= b+ Vb% —4ac
a=1 2a
b=-9 x = =(:9) /(=92 = 4(1)(22) > (-9)* -4(1)(22) can be done in
c=22 2(1) one step in the calculator.
Xx= 9+v169
2

Split and do the + side and - side

9+13 9-13
. 2 2
x=11 or X=-2

* Check in the ORIGINAL equation!

Remember, ALL
SUBSTITUTIONS must be done
INn PARENTHESES!!!I]
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Solving Quadratics Using the Quadratic Formula:

31)2x*-6x+1=0 32)3x*+2x=3

33) 4x% +2 = -7x 34) 7x*=3x + 2
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35) 3x* + 6 = 5x 36) 9x - 3 = 4x*

37) 4x* —5x =2 38) 11x* — 3 = -4x
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Factor:

1) x*+4x +4 2) X°—6x +9 3) x*- 18x + 81
4) x* + 10x + 25 5) x? - 20x + 100 6) x> + 8x + 16
7) x? —22x + 121 8) X? + 32x + 256 9) x? — 40X + 400

Completing the Square

Completing the square is another method that is used to solve quadratic equations. This method is
especially helpful when the quadratic equation cannot be solved by simply factoring.
***Remember the standard form for a quadratic equation is: ax> + bx + ¢ = 0.***

Example: Steps:

1. x> +8x-9=0 1. Be sure that the coefficient of the highest exponent
is 1. If it is not divide each term by that value to
create a leading coefficient of 1.

X2 +8x-9=0

+9 +9 2. Move the constant term to the right hand side.
x2+8x=9 3. Prepare to add the needed value to create a perfect
square trinomial. Be sure to balance the equation.
2
(% (8)) =(4)?=16 4. To create the perfect square trinomial:
2 1,2
X2 +8x+16 =9+ 16 a) Take (5 b)

b) Add that value to both sides of the equation.
x?>+ 8x+16 =25
5. Factor the perfect square trinomial.
(x+4)(x+4)= 25
6. Rewrite the factors as a squared binomial.

(x +4)>=25
7. Take the square root of both sides.
Jx+4)?2= 425
x+4= 45 8. Split the solution into two equations
x+4=5 x+4= -5
-4 -4 -4 -4 9. Solve for x.
x=1 x= -9
x ={-9,1} 10. Create your final answer.




Solving Quadratic Equations 2016

More Examples:

1)x2+ 2x—-3=0 2) x> —16x+60=0 3) x2—8x+7=0
Example: Steps:
1. x>—10x-7 =0 1. Be sure that the coefficient of the highest exponent

is 1. If it is not divide each term by that value to
create a leading coefficient of 1.
x>—10x-9 =0
+7  +7 2. Move the constant term to the right hand side.

x> — 10x=7 3. Prepare to add the needed value to create a perfect
square trinomial. Be sure to balance the equation.

2
(% (—10)) = (=5)? =25 4. To create the perfect square trinomial:

1.\2
x?>+10x+25=7+25 a) Take (Eb)
b) Add that value to both sides of the equation.

x2+ 10x + 25 = 32
5. Factor the perfect square trinomial.

(x=5)(x—5)= 32
6. Rewrite the factors as a squared binomial.

(x —5)2 =32
7. Take the square root of both sides.
JG=57 = V&2
x—5= 142 8. Isolate X. Since you cannot combine it with
+5 +5 +4+/2, you do not need to split it
into two equations.
X=5+4/2 9. Create your final answer
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4) x2+12x+4=0 5) x2—8x—11=0 6) x> +6x—36=0

7) x> +4x—44=0 8) x2+24x+24=0 9) x2—16x—6=0
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10) x2+6x+4=0 11) x> —10x+5=10 12) x>+ 2x—47=0

13) x2+4x—-92=0 14) x> —28x+4=0 15) x> — 12x—20=10

10
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16) x2+18x+1=10 17) x> —-22x—-39=0 18) x> +8x — 164 =0

11
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Quiz Review

Solve each quadratic using completing the square:

1)x?+ 6x—112=0 2) x2—20x+64=0
3) x*—10x+7 =0 4) x*+8x+8=0

12
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5) x2—2x—23=0 6) x2+6x—63=0

7) x2+20x—8=0 8) x2— 24x+16=0

13
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9) x2—18x—88 =10 10) x2+12x—39=0

11)x*+ 4x—60=0 12) x> —14x+17 =0

14
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13) x2—-10x+7 =0 14) x2+8x+15=0

15) x2 —2x—-80=0 16) x4+ 6x—39=0

15
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17) x2 +20x —25 =0 18) x2 — 24x +23 =0

19) x2—18x—40=0 20) x2+12x—18=0

16
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21) x* +15x +26 =0 22) x*—10x—-25=0

17



