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1.5 Quadratic Equations

GOALS:
Find Solutions to quadratic equations by:

1. using Zero Product Principle

2. using the Square Root Property

3. Comp|et|ng the Square mLink to Complete Square
4. applying the Quadratic Formula

Link to Quadratic Formula

[}

Study 1.5 CVC #1-7
#1,5,9,13,... 105

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

College Algebra & Trig Home Page )
K

1.5 Quadratic Equations

General Form for Quadratic Equation in 1 Variable:
ax¢2+bx+c=0
where a, b, carereal #s,a#0

Find Solution to quadratic equation by:
1. factoring & Zero Product Principle
2. u? & Square Root Property
3. Completing the Square
4. Quadratic Formula

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

College Algebra & Trig Home Page
i K

L

Skip to Quadratic Formula
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1.5 Quadratic Equations

To solve a quadratic equation
in factored form:

uv=0 uv=28 uu=9
u=0 u="=? uz=9
v=_0 v=" u=4+3
can solve can't solve: can solve

infinitely many

Homework
College Algebra & Trig Home Page . |
(s

1.5 Quadratic Equations

To solve a quadratic equation
in factored form:

uv=_0 uv=28 uu=9
u=0 u="~, uz=9
v=0 v="7? u=1=3
can solve can't solve: can solve

infinitely many

(-1)(-8)=8
(-2)(-4)=18
1/2)(-16) =

(1)8) = [

[

| (-

| (-1/3)(-24)
|

[

|

)X8)=8
(2)4)=8
(112)(16) = 8 8
(1/3)(24) = 8 8

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
College Algebra & Trig Home Page ]
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1.5 Quadratic Equations

Solve: x2-16=0 b=0

Can use different approaches to solving.

Factoring Find Square Roots
(x+4)(x-4)=0 X2 =16
c+a=0 0 x-4=0 x =+\V16
X =14
X = -4 X =4

x = -4 and x = 4 are both solutions.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework

College Algebra & Trig Home Page

1.5 Quadratic Equations

Solve: x2-16=0

Can use different approaches to solving.

Factoring Find Square Roots
(x+4)(x-4)=0 x2=16
x+4=0 x-4=0 = V16
X =%+4
=-4 X =4

x = -4 and x = 4 are both solutions.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework

College Algebra & Trig Home Page
[
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Quadratic Equations

G. Battaly 2016

October 14, 2016

College Algebra & Trig Home Page

1.5 Quadratic Equations

Solve: x2-19=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

b

0

Solve:

College Algebra & Trig Home Page

1.5 Quadratic Equations

x2-19=0

X2

X

19
+V19

x = V19 and x = V19

are both solutions.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework
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1.5 Quadratic Equations
b#0, but left member

SOlve: is a perfect square

(x - 3)2 = 36

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homeworl k

1.5 Quadratic Equations
b#0, but left member

Solve: (x-3)2=36 x-3 s apfrectsctats

2 X-3=2=
X +ax(-9 +9= 3L +2 +3

¢ L x:\“f’t‘; ey
Y —6x+T =3 3
_.SL = -3_‘ )(: 9_)-:5
x—(x -27= O (3)-7) =747
- ) = _L
CX=INXx+3)= O el
X—=q=0 X+3=0 Square root property
y:q X=-]

Expand, -> general form,
factor, solve

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
[} a
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1.5 Quadratic Equations

Solve:

(x-3)2 = 36

X-3 = %
X =3
X =-3,

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

College Algebra & Trig Home Page

1.5 Quadratic Equations
b#0, but left member

Solve: is almost a perfect square

3(x + 4)2 = 21

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
5] |
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1.5 Quadratic Equations

Solve:
3(x +4)> =21
(x+4)2=7

X+4 = +7
X =-4+-7

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __ Homework

1.5 Quadratic Equations
b#0, but left member
Solve: is a perfect square

(x +2)2=-7

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
5] @
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1.5 Quadratic Equations

Solve:

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page ~_Homework

1.5 Quadratic Equations

Xx2-9=8

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ College Algebra & Trig Home Page aHomework
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1.5 Quadratic Equations

x2-9=8 L

— X

P

X =12=0
(XTﬁ)(X‘ﬁ)l O

X+J17=0 V-7 70
Xs-[5 | X3)7

—

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page RH OOOOOO k

1.5 Quadratic Equations

Solve: x2+5x+6=0 b#0

Not a perfect square trinomial.

()( )=6
? ()+()=5

(2)(3)=6

(2)+(3)=5

Can factor and use Zero Product Principal (ZPP)

(x+2)(x+3)=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework

a
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1.5 Quadratic Equations (X + b/2)2 = x2 + bx + (b/2)?

Solve: b0
X2+ 6x+9=0

Lok

6x =2 (3) x

.. Perfect square trinomial. Use square root property.

(x+3)2=0
x+3=+0=0
X=-3

Class Notes: Prof. G. Battaly, Westchester Community College, NY

. FollegeAlgebra&Tn'gHomePage __ Homework
1.5 Quadratic Equations (X + b/2)2 = X2 + bx + (b/2)2
Solve: b0

x2+8x+16=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __Homework
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1.5 Quadratic Equations

Solve:

x?+8x+16=0

(x+4)2=0
x+4=0
X=-4

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __Homework

(x + b/2)2 = x2 + bx + (b/2)?

b#0

1.5 Quadratic Equations

Solve: X2+ 6x=-9

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page uHomcwork

(x + b/2)2 = x2 + bx + (b/2)2

b#0

© G. Battaly 2016
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1.5 Quadratic Equations (X + b/2)2 = x2 + bx + (b/2)?
X2+ 6x=-9 b#0

Solve:

Write in standard form.

Xx2+6x+9=0

Same as previous.
(x+3)2=0
Xx+3=0
= -3

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
& S |
1.5 Quadratic Equations (x + b/2)2 = x2 + bx + (b/2)?
Solve: b#0

x2+6x+7=0

Not a Perfect square trinomial. Not factorable w. integers.
Can rewrite as a perfect square trinomial?
X2+ 6x= -7 APE
X2+6x+__ = -7+ __

What can we add to make the left member a
perfect square trinomial?

X2+6x+ 9 =-7+9 =2 APE

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page Homework
& a

© G. Battaly 2016
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1.5 Quadratic Equations (x + b/2)2 = x2 + bx + (b/2)?2
Solve: oy Gy 4+ 7 =0 b#0
X?+6x+ 9 = -7+ 9 =2
(x+3)2 =2

Xx+3=+V2
x=-3+V2

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __Homework

1.5 Quadratic Equations

Solve: X2 + 6X + 5 - O

Can we solve using the square root property?

Need a perfect square. > Create one by APE.
X2+ 6x = -5 APE
X2+ 6x + = -5+

What can we add to make the left member a
perfect square trinomial?

Add (%2 to get: (%)2_ (&)2
=2

(X + bI2)2 = X2 + bx + (b/2)? =32=9

Note: coefficient on x2 term = 1 )

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page uHomework
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Quadratic Equations G. Battaly 2016

October 14, 2016
1.5 Quadratic Equations (x + b/2)? = x2 + bx + (b/2)?

Sove: o Bx +5=0 b= 2¢ #0
X?+6x+ 9 =-5+9 =4
(x+3)2=4 Z)-&
=3=9
XxX+3=% 2
XxX=-3+ 2
=5, -1

Was factorable, but this might be easier for
problems that are more difficult to factor.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page

Homework

1.5 Quadratic Equations

Solve:

x2+10x-11=0
Can we solve using completing the square?

Need a perfect square. > Create one by APE.
x2+ 10x = 11
x2+ 10x + =11+

What can we add to make the left member a
perfect square trinomial?

Add (BY to get: b}V 10V

(2 (2) = (T)
(x + b/2)? = x2 + bx + (b/2)? = 52=25
Note: coefficient on x2 term = 1

Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page

Homework

a

© G. Battaly 2016
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1.5 Quadratic Equations

(X + b/2)2 = x2 + bx + (b/2)2

SOV %2+ 10x-11=0 b#0
X2+ 10x + 25 = 11+ 25

(x+5)? =36 bY_ Ao
(2)=_'j
X+5=i6 :52=25
XxX=-5+ 6
=-11, 1

Was factorable, but this might be easier.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __Homework

(5 '} i{

1.5 Quadratic Equations
Solve:  2x2+ 20x - 12= 0

Can we solve using completing the squéré?

1st need a=1.
x2+ 10x-6=0 -
Need a perfect square. > Create one by APE.
x2+10x= 6
X2+ 10x+ =06+

What can we add to make the left member a

perfect square trinomial?
bY? :
Add (7 to get: (%)2= (%)2
=52=25

(x + b/2)2 = x2 + bx + (b/2)2

Note: coefficient on x2 term = 1

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

a

College Algebra & Trig Home Page
&

© G. Battaly 2016
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1.5 Quadratic Equations (x + b/2)2 = x2 + bx + (b/2)?
Solve: 2x2+ 20x - 12=0 b#0

x2+10x+ 25 = 6+ 2

5)? = 31 2
) G
X+5=im = H2=25

=-51 V31

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page __Homework

1.5 Quadratic Equations (X + b/2)? = X2 + bx + (b/2)?

2x2+ 5x-3=0

‘
Class Notes: Prof. G. Battaly, Westchester Community College, NY Z/L S- =X

College Algebra & Trig Home Page Homewor k
. |
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1.5 Quadratic Equations (X + bI2)2 = X2 + bx + (b/2)?
2x2+5x-3=0
2x+9x-3=0 MPE: to get (1)x°
2 2 2 2
x2+5x-3=0
2 2
X2+§X=§ | E/;§/§/4
E 2 (b/2)2 = (5/4)2 = 25/16
X2+ 5 x +H25|=3 +25
2 18] 2 |16
(x+5)2=24+25 =49
4 16 16 16
4 V16 T4
X=-§ + L = 2 'Q:l,-f}
474 4 42
or:
o = |(B+T)4 =214 =112
(-5-7)/4 = -12/4 = -3
ECollege Algebra & Trig Home Page df—l nnnnnnn k
1.5 Quadratic Equations (X + b/2)2 = X2 + bx + (b/2)2
A
X -Yx~1=0
Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page __ Homework
| a
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1.5 Quadratic Equations

x= | *{%

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ College Algebra & Trig Home Page

(X + b/2)2 = x2 + bx + (b/2)2

X‘Qx‘é: — =
-2 xd |\-{ifL- (0|
L_/I/:»’

(x-1) >13=7

1.5 Quadratic Equations
Solve:

x2+11x-20=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__ College Algebra & Trig Home Page

_ Homework

Use APE
with

Gl
u2
u =

H S

Vn

© G. Battaly 2016
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1.5 Quadratic Equations
uz =

Solve:
x2+ 11x =20 u

I
H 5
5]

X = -4 ,_,\/(80/4)+ (121/4)

L\ (201/4) = -11 +\201
- 2

Class Notes: Prof. G. Battaly, Westchester Community College, NY

|

X = -

N

College Algebra & Trig Home Page a

1.5 Quadratic Equations

Solve: axt+bx+c=0 ALWAYS:
1. Write formula.
2. Write values for

Quadratic Formula a, b, and c.
3. Be careful with

X = -b £+ b2-4ac substitution, esp.

negatives.
2a

x2+11x-20=0
a=1, b=11,¢=-20

= 11+ V1124(1)(-20) = -11+\121+80

x = =11+ V 201
Class Notes: Prof. G. Battaly, Westchester Community College, NY
College Algebra & Trig Home Page Homewor] k
nl C“
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1.5 Quadratic Equations
ax?+bx+c=0

Solve:

Quadratic Formula

x = -b + Vb24ac

2a

1. x2+10x-11=0
2. 2Xx2+5x-3
3. 2x2-4x -1

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page
a3

ALWAYS:

1. Write formula.
2. Write values for
a, b, and c.

3. Be careful with
substitution, esp.
negatives.

Homework
|

1.5 Quadratic Equations
ax?+bx+c=0

Solve:

Quadratic Formula

X = -b+V b2-4ac

x2+10x-11=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page
|

2a

ALWAYS:  /

1. Write formula.

2. Write valuqyff)r
a, b,andc.

3. Be careful with

substitution, esp.

negatives.

Homework

© G. Battaly 2016
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1.5 Quadratic Equations
ax?+bx+c=0

Solve:

Quadratic Formula

X = -b+V b2-4ac

October 14, 2016

x2+10x-11=0

s ~b jj b -Yac

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
College Algebra & Trig Home Page !
a3

R S
da_
0= ALWAYS:  /
3 1. Write formula.
2 ot SID SO 2. Write valugg/for
W a, b, andc.
3. Be careful with
— substitution, esp.
= -0 IJMHL} -]D t I\LH negatives.
./-\a__——-—— Z m—
_=pt12 _ -n4R2 . gt :{’f” !
- S -5-bF -\

1.5 Quadratic Equations ax2+bx+c=0

Solve:

2. 2x2+5x-3=0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework
College Algebra & Trig Home Page !
|

Quadratic Formula

x = -b + Vb24ac

ALWAYS:

1. Write formula.

2. Write values for
a, b, andc.

3. Be careful with

substitution, esp.

negatives.

2a

© G. Battaly 2016
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1.5 Quadratic Equations ax2+bx+c=0

M2, 2x2+5x-3=0

y= ~b3[ptac

—

q
Ao b
= =G B ¢

Aa)
. -5t a5+
-s_———q"—__—_

—h

= -5~ _
RS LA

)]

"

~
-

d
5
-3

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
College Algebra & Trig Home Page ]
[s

ALWAYS: S

1. Write formula.

2. Write values for «
a, b, and c.

3. Be careful with

substitution, esp.

negatives.

Quadratic Formula

x = -b + V b24ac
2a

1.5 Quadratic Equations ax2+bx+c=0

Solve: 3 2x2 -4x -1 = O

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework
College Algebra & Trig Home Page !
[

ALWAYS:

1. Write formula.
2. Write values for
a, b, and c.

3. Be careful with
substitution, esp.
negatives.

Quadratic Formula

= -b + Vb?4ac

2a

© G. Battaly 2016
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1.5 Quadratic Equations 424 pyx +c= 0

sver 3. 2x2 - 4x-1=0

aﬁa
_pt[blee = -4
y:’b—/- C,:'-/

Yo _(v)im

-

2l)

ALWAYS:

1. Write formula.
2. Write values for
a, b,andc.

3. Be careful with
substitution, esp.
negatives.

Quadratic Formula

x = -b + Vb24ac

2a

EYRIR

qxigr? 4+? *r ‘/*af’

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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1.5 Quadratic Equations

ax it byvc=o
tyby+ &2
+_ax+ =~ =0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

He
_College Algebra & Trig Home Page @
g

ax?+bx+c=0
Derivation of the Quadratic Formula: not required

Quadratic
Formula
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Quadratic Equations G. Battaly 2016

October 14, 2016

1.5 Quadratic Equations

Practice

1. 5x2-20x=0
2. 2x2-7x+3=0

3. 2x2 =250

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Homework
College Algebra & Trig Home Page 5 ]
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