
𝑦 = 2𝑥ଶ + 7𝑥 + 6
𝑦 =  2𝑥ଶ +3𝑥 + 4𝑥 + 6
𝑦 =  (2𝑥ଶ +3𝑥)|(+4𝑥 + 6)
𝑦 = 𝑥(2𝑥 + 3) + 2(2𝑥 + 3)
0 = (𝑥 + 2)(2𝑥 + 3)

𝑆𝑜𝑙𝑣𝑒 𝑢𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑺𝒒𝒖𝒂𝒓𝒆 𝑹𝒐𝒐𝒕 𝑴𝒆𝒕𝒉𝒐𝒅

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: 𝑦 = 𝑎ଶ − 𝑏ଶ

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: 𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐

𝑦 =  12𝑥ଶ + 8𝑥
𝑦 =  4𝑥(3𝑥 +  2)
0 = (4𝑥)(3𝑥 +  2)

y =  𝑥ଶ + 5𝑥 + 6
y = (𝑥 +2)(𝑥 + 3)
0 = (𝑥 + 2)(𝑥 + 3)

      2        X       3      = c  6

      2      +       3       = b  5

      3        X       4      = ac  12

      3        +      4      = b  7

𝑦 =  𝑥ଶ − 9
𝑦 =  (𝑥 +  3)(𝑥 −  3)
0 = (𝑥 + 3)(𝑥 − 3)

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: y =  𝑎𝑥ଶ + 𝑏𝑥 + 𝑐

a ≠ 1 

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: 𝑦 = 𝑏𝑥 + 𝑐

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: 𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐

Differences of Squares

Quadratic Formula:
𝑥௜௡௧ =

−(6) ± ඥ(6)ଶ−4(2)(4)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

2(2)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥௜௡௧ =
−6 + √4

⎯⎯ 

4
⎯⎯⎯⎯⎯⎯⎯⎯ 𝑥௜௡௧ =

−6 − √4
⎯⎯ 

4
⎯⎯⎯⎯⎯⎯⎯⎯

𝑥௜௡௧ =
−6 + 2

4
⎯⎯⎯⎯⎯⎯ 𝑥௜௡௧ =

−6 − 2

4
⎯⎯⎯⎯⎯⎯

𝑥௜௡௧ = −1 𝑥௜௡௧ = −2

𝑥 + 2 = 0
        𝑥 = −2

𝑥 + 3 = 0
        𝑥 = −3

𝑥 + 2 = 0
       𝑥 = −2

𝑥 + 3 = 0
         𝑥 = −3

𝑥 − 3 = 0
         𝑥 = 3

Remove Greatest Common Factor "GCF."

a = 𝟏

4𝑥 = 0
   𝑥 = 0

3𝑥 + 2 = 0

           𝑥 =
ିଶ

ଷ
⎯⎯

Set 𝑦 = 0

𝐷𝑒𝑐𝑜𝑚𝑝𝑜𝑠𝑒

𝐺𝑟𝑜𝑢𝑝

𝐺𝐶𝐹
𝐺𝐶𝐹/𝑆𝑤𝑖𝑡𝑐ℎ

2𝑥 + 3 = 0

       

𝑦 = 2𝑥ଶ + 6𝑥 + 4

     𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑛𝑔: 𝑦 = 𝑎(𝑥 − 𝑝)ଶ + 𝑞
           𝑦 = 2(𝑥 − 2)ଶ − 2
           0 = 2(𝑥 − 2)ଶ − 2
           2 = 2(𝑥 − 2)ଶ 
           1 = (𝑥 − 2)ଶ

     ±√1
⎯⎯ 

= ඥ(𝑥 − 2)ଶ⎯⎯⎯⎯⎯⎯⎯⎯ 

        ±1 = (𝑥 − 2)
±1 + 2 = 𝑥

𝑠𝑒𝑡 𝑦 = 0

𝑥 = +1 + 2
𝑥 = 3

𝑥 = −1 + 2 
𝑥 = 1

𝑆𝑞𝑢𝑎𝑟𝑒 𝑟𝑜𝑜𝑡 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛

𝐹𝑎𝑐𝑡𝑜𝑟
𝑆𝑒𝑡 𝑦 = 0

𝑆𝑜𝑙𝑣𝑒

𝑆𝑜𝑙𝑣𝑒

𝑆𝑒𝑡 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜 "0"

𝑆𝑒𝑡 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜 "0"

𝐹𝑎𝑐𝑡𝑜𝑟
𝑠𝑒𝑡 𝑦 = 0

𝑆𝑒𝑡 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜 "0"

𝑆𝑜𝑙𝑣𝑒

𝑆𝑒𝑡 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜 "0"

Set 𝑦 = 0

𝑆𝑜𝑙𝑣𝑒

𝑂𝑛𝑒 𝐏𝐨𝐬𝐢𝐭𝐢𝐭𝐯𝐞 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛
𝑂𝑛𝑒 𝑵𝒆𝒈𝒂𝒕𝒊𝒗𝒆 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 

𝑂𝑛𝑒 𝐏𝐨𝐬𝐢𝐭𝐢𝐭𝐯𝐞 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑂𝑛𝑒 𝑵𝒆𝒈𝒂𝒕𝒊𝒗𝒆 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 

𝑆𝑜𝑙𝑣𝑒

𝑆𝑜𝑙𝑣𝑒

(𝑎)(𝑏) = 0

(𝑎) = 0 (𝑏) = 0

𝑫𝒊𝒔𝒄𝒓𝒊𝒎𝒊𝒏𝒂𝒏𝒕: 𝒃𝟐 − 𝟒𝒂𝒄

1,6
2,3

−
3

2
⎯⎯

 𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

⎯⎯⎯⎯⎯⎯⎯⎯ 

2𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

    𝑥 =
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𝑦 = 𝑥ଶ − 2𝑥 − 3      𝑦 = 𝑥ଶ − 2𝑥 − 3

      𝑦 = (𝑥ଶ − 2𝑥) − 3
      𝑦 = (𝑥ଶ − 2𝑥 + 1 − 1) − 3
      𝑦 = (𝑥 − 1)ଶ − 4

      0 = (𝑥 − 1)ଶ − 4
      4 = (𝑥 − 1)ଶ

±√4
⎯⎯ 

= ඥ(𝑥 − 1)ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ 

   ±2 = 𝑥 − 1

𝑦 = 𝑥ଶ − 2𝑥 − 3

0 = (𝑥 − 3)(𝑥 + 1)

Factoring

Complete Square/Square Root Method

x y

-1 0

0 -3

1 -4

2 -3

3 0

ቆ 
𝑏

2
⎯⎯ቇ

ଶ

= ቆ
2

2
⎯⎯ቇ

ଶ

= (1)ଶ = 1

 𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

⎯⎯⎯⎯⎯⎯⎯⎯ 

2𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 + 1 = 0
        𝑥 = −1

𝑥 − 3 = 0
        𝑥 = 3

𝑥 − 𝑖𝑛𝑡:

(−1,0)

(3,0) 𝑥 − 𝑖𝑛𝑡:

(−1,0)(3,0)

𝑥 − 𝑖𝑛𝑡:

(−1,0)(3,0)

(−1,0) (3,0)

+2 = 𝑥 − 1
   𝑥 = 3

−2 = 𝑥 − 1
   𝑥 = −1

Graphing TOV

Graphing Calculator: 2ND CALC

Quad Formula

 𝑥௜௡௧ =
2 ± ඥ(−2)ଶ−4(1)(−3)

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

2(1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 𝑥௜௡௧ =
2 ± √16

⎯⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯

 𝑥௜௡௧ =
2 + 4

2
⎯⎯⎯⎯⎯

 𝑥௜௡௧ = 3

 𝑥௜௡௧ =
2 − 4

2
⎯⎯⎯⎯⎯

 𝑥௜௡௧ = −1

𝑥 − 𝑖𝑛𝑡:

(−1,0)(3,0)

𝑣𝑒𝑟𝑡𝑒𝑥: (1, −4)

1,3

𝑏ଶ − 4𝑎𝑐 = 0 (𝑃𝑒𝑟𝑓𝑒𝑐𝑡 𝑆𝑞𝑢𝑎𝑟𝑒)

𝑦 = 𝑥ଶ − 2𝑥 − 3

Find Standard Form

        𝑥 = 3
     −3  − 3
𝑥 − 3 = 0

        𝑥 = −1
    +1    + 1
𝑥 + 1 = 0

𝑦 = (𝑥 − 3)(𝑥 + 1)

Get = 𝑡𝑜 0

𝑥 − 𝑖𝑛𝑡 , 𝑦 = 0

𝑥 − 𝑖𝑛𝑡 , 𝑦 = 0
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PROGRAM:QUAD
:Prompt A,B,C
:Disp (−𝐵 + ඥ(𝐵ଶ−4𝐴𝐶

⎯⎯⎯⎯⎯⎯⎯⎯ 
))/(2𝐴)

:Disp (−𝐵 − ඥ(𝐵ଶ−4𝐴𝐶
⎯⎯⎯⎯⎯⎯⎯⎯ 

))/(2𝐴)

Prgm New Enter

Quadform
Alpha2nd

Prgm I/O Prompt Enter

Alpha A , B , C

Spell it out

Prgm I/O Disp Enter

(−𝐵 + ඥ𝐵ଶ − 4𝐴𝐶
⎯⎯⎯⎯⎯⎯⎯⎯ 

)/(2𝐴)

Negative 1st, minus' between

Prgm I/O Disp Enter

Running the Program

Prgm Quadform Enter Enter

𝐴 = # 𝐵 = # 𝐶 = # Enter values for A, B, CEnter

Answers are x-intercepts

If I does not work Pgrm Edit
If it does not look like the box 
above something is wrong

Negative 1st, minus' between

Remember to try a question you know how to factor and solve, and graph a TOV and check 
your calculator (Don’t let your teacher/friend press: 2nd Mem 7 enter! Deletes all programs!!!)

2nd Quit

:if necessary

Alpha Alpha

Enter

Enter

Right

Down

Down

EnterEnter

Above 7

Right

Enter

Enter

PRGM

Edit

Enter

To View Program

2nd Quit

Enter

Or get a transfer cable!!!

(−𝐵 − ඥ𝐵ଶ − 4𝐴𝐶
⎯⎯⎯⎯⎯⎯⎯⎯ 

)/(2𝐴)
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Use a Graphing Calculator to graph and Find:
Vertex, Max/Min, Intercepts, Intersections.

𝑦 = 𝑥ଶ − 2𝑥 − 3GRAPH:

VERTEX: 

Left Bound?

Right Bound?

Guess?

y- INTERCEPT:

Y =  −3

y − int:  (0, −3)

x- INTERCEPT:

𝑦 =

2ND TRACE
CALC

2ND TRACE
CALC

3 If opens upward

4 If opens downward

Move barely left of vertex ENTER

Move barely right of vertex ENTER

ENTER

ENTER

Vertex: (1, −4)

1

𝑋 = ? 0

2ND TRACE
CALC

2

Left Bound?

Right Bound?

Move barely left of x-int ENTER

Move barely right of x-int ENTER

ENTERGuess? x − intercept:  (−1, 0)

CLEAR

If Y = is not empty

Minimum

Maximum

Value

Zero

INTERSECTION: 

ENTER

𝑦ଶ =

2ND TRACE
CALC

5

Using and go near an intersection

ENTER

𝑦 = 𝑥 − 3

First Curve? Second Curve?

Guess? ENTER

Intersection:  (0, −3)

Find Intersection:

Intersection: (3,0)

Intersection

Graph two equations: 𝑦ଵ = 𝑦 = 𝑥ଶ − 2𝑥 − 3

ZOOM 6
If can't see parabola
or change window.

x − intercept: (−1,0) , (3, 0)

      𝑦ଶ = 0 𝑎𝑛𝑑
 𝑓𝑖𝑛𝑑 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠

ANY 𝒙 𝑽ALUE

x − intercept: (−1,0) , (3, 0)

Logic!

Window

Top Row!!!

REPEAT: x − intercept:  (3, 0)
Left and Right 
Bound Change!

OR

Go to other Line 
if not automatic!

REPEAT: Go Near other 
intersection

𝑦ଶ =    𝑦 𝑣𝑎𝑙𝑢𝑒𝑦 =

Find 𝒙 − 𝒗𝒂𝒍𝒖𝒆

Find Intersection

𝑦ଵ = 𝐿𝐻𝑆 𝑦ଶ = 𝑅𝐻𝑆Hand Side

𝑥ଶ − 2𝑥 − 3 = 𝑥 − 3   𝐹𝑖𝑛𝑑 𝑥 − 𝑖𝑛𝑡ᇱ𝑠

2ndCalc

STAT CALC
4Lin/5Quad/0ExpReg*

To Find Equation
STAT     EDIT     ENTER
Enter Data L1*,L2

To Graph
2nd      𝑦 =     Enter     On/Off     Enter   Graph

Foundations Plotting Points on a Graph

(L1*L2)

Don’t forget to turn it off!!!
L1* = 𝑥

L2* = 𝑦

Enter Table of Values (TOV)
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