
Vertex-
Shape-
AOS-

𝑥-intercept 𝑥-intercept

𝑦-intercept

Vertex

Standard to Vertex

Vertex to Standard

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

Complete the 
square.

𝑦 = (𝑥 + 1)(𝑥 − 3)
𝑦 = (𝑥 − 3𝑥 + 𝑥 − 3)
𝑦 = 𝑥 − 2𝑥 − 3

Factored to Standard

FOIL

Vertex Form Standard Form Factored Form

Equation      𝑦 = (𝑥 − 1) − 4     𝑦 = 𝑥 − 2𝑥 − 3     𝑦 = (𝑥 + 1)(𝑥 − 3)

Info Vertex: (1, −4) 𝑦-intercept: (0, −3) 𝑥-intercepts: (−1,0), (3,0)

Factor.

Standard to Factored
𝑦 = 𝑥 − 2𝑥 − 3
𝑦 = (𝑥 − 2𝑥) − 3
𝑦 = (𝑥 − 2𝑥 + 1 − 1) − 3
𝑦 = (𝑥 − 1) − 4

𝑦 = 𝑥 − 2𝑥 − 3

𝑦 = (𝑥 + 1)(𝑥 − 3)

Vertex Form:

Standard Form:

FOIL 

Factored Form:

Standard Form:

Factored Form:

Standard Form:

Vertex Form:

Standard Form:

x-intercepts-
y-intercept-
Direction of Opening-

x y

-2 5

-1 0

0 -3

1 -4

2 -3

3 0

4 5

Vertex:

Axis of Symmetry: 
𝑥 = 1

𝑦 = 𝑥 − 2𝑥 − 3

Max/Min-
Domain-
Range-

𝑥 ∈ ℝ
𝑉𝑒𝑟𝑡𝑒𝑥 (1, −4)
𝐴𝑂𝑆 𝑥 = 1
Opens Up
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑦 = −4
𝑦 ≥ −4

TOV
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𝑦 = 2(𝑥 − 1) − 8
𝑦 = 2(𝑥 − 2𝑥 + 1) − 8
𝑦 = 2𝑥 − 4𝑥 + 2 − 8
𝑦 = 2𝑥 − 4𝑥 − 6

𝑦 = 2(𝑥 + 1)(𝑥 − 3)
𝑦 = 2(𝑥 − 3𝑥 + 1𝑥 − 3)
𝑦 = 2(𝑥 − 2𝑥 − 3)
𝑦 = 2𝑥 − 4𝑥 − 6

𝑦 = 2𝑥 − 4𝑥 − 6
𝑦 = 2(𝑥 − 2𝑥 − 3)
𝑦 = 2(𝑥 − 3)(𝑥 + 1)

𝑦 = 2𝑥 − 4𝑥 − 6
𝑦 = 2(𝑥 − 2𝑥) − 6
𝑦 = 2(𝑥 − 2𝑥 + 1 − 1) − 6
𝑦 = 2(𝑥 − 1) − 8

Standard to Vertex

Vertex to Standard

Complete the 
square.

Factored to Standard

FOIL

Factor.

Standard to Factored

Vertex Form:

Standard Form:

FOIL 

Factored Form:

Standard Form:

Factored Form:

Standard Form:

Vertex Form:

Standard Form:

Vertex Form Standard Form Factored Form

Equation 𝑦 = 2(𝑥 − 1) − 8 𝑦 = 2𝑥 − 4𝑥 − 6 𝑦 = 2(𝑥 + 1)(𝑥 − 3)

Info Vertex: (1, −8) 𝑦-intercept: (0, −6) 𝑥-intercepts: (0,−1), (0,3)

𝑥-intercept 𝑥-intercept

𝑦-intercept

Vertex

Axis of Symmetry

x y

-2 10

-1 0

0 -6

1 -8

2 -6

3 0

4 10

Vertex:

Vertex-
Shape-
AOS-

x-intercepts-
y-intercept-
Direction of Opening-

Max/Min-
Domain-
Range-

𝑦 = 2𝑥 − 4𝑥 − 6

TOV

𝑥 ∈ ℝ
𝑉𝑒𝑟𝑡𝑒𝑥 (1, −8)
𝐴𝑂𝑆 𝑥 = 1
Opens Up
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑦 = −8
𝑦 ≥ −8

𝑥 = 1

(3,0)(−1,0)

(1, −8)

(0, −6)

C11 - 3.0 - Key Points of Quadratic Functions Notes 
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         Vertex Form      General Form      Factored Form (CH.4)

𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏:   𝑦 = 𝑎(𝑥 − 𝑝)  + q  𝑦 = 𝑎𝑥 + 𝑏𝑥 + 𝑐 𝑦 = 𝑎(𝑥 − 𝑧)(𝑥 − 𝑟)

         𝑽𝒆𝒓𝒕𝒆𝒙 (𝑽):               (𝑝, 𝑞)

     ∗ 𝑝 𝑖𝑠 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

         −
𝑏

2𝑎
⎯⎯⎯, 𝑦        

𝑧 + 𝑟

2
⎯⎯⎯⎯⎯, 𝑦

  𝑨𝒙𝒊𝒔 𝒐𝒇 𝑺𝒚𝒎𝒎𝒆𝒕𝒓𝒚
              (𝑨𝑶𝑺):

              𝑥 = 𝑝
         𝑥 = −

𝑏

2𝑎
⎯⎯⎯         𝑥 =

𝑧 + 𝑟

2
⎯⎯⎯⎯⎯

             𝑫𝒐𝒎𝒂𝒊𝒏∗:               𝑥 ∈ 𝑅             𝑥 ∈ 𝑅               𝑥 ∈ 𝑅

         𝑿 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔:          𝑠𝑒𝑡 𝑦 = 0,
          and solve

        𝑠𝑒𝑡 𝑦 = 0, 
         and solve

𝑆𝑒𝑡 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑙𝑦 
𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑧𝑒𝑟𝑜, 𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒
(𝑥 − 𝑧) = 0 | (𝑥 − 𝑟) = 0
            𝑥 = 𝑧 |            𝑥 = 𝑟

         𝒀 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔:          𝑠𝑒𝑡 𝑥 = 0,
         𝑎𝑛𝑑 𝑠𝑜𝑙𝑣𝑒

     𝑦 − 𝑖𝑛𝑡: (0, 𝑐)       𝑠𝑒𝑡 𝑥 = 0, and solve

                         " a "

            𝑎 > 0: 𝑀𝑖𝑛𝑖𝑚𝑢𝑚
     (𝑎 𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒)

   𝑂𝑝𝑒𝑛𝑠 𝑈𝑝

         𝑎 < 0: 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 
           (𝑎 𝑖𝑠 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒)

 𝑂𝑝𝑒𝑛𝑠 𝑑𝑜𝑤𝑛

    𝑎 > 1                      𝑎 < −1 Vertical
Expansion

                −1 < 𝑎 < 1 Vertical
Compression

FOIL 

FOIL

Complete the Square

Factor

Remember: The "p" value is the opposite of the value inside the brackets with x.

𝑦 ≥ 𝑚𝑖𝑛 = 𝑞

𝑅𝑎𝑛𝑔𝑒

𝑦 ≤ 𝑚𝑎𝑥 = 𝑞

𝑎 = 2

𝑎 = 0.5

𝑦 = 𝑚𝑖𝑛 = 𝑞

𝑦 = 𝑚𝑎𝑥 = 𝑞

𝑀𝑎𝑥/𝑀𝑖𝑛 𝑉𝑎𝑙𝑢𝑒

𝑽𝒆𝒓𝒕𝒆𝒙: (−𝟏, −𝟒) 𝑷𝒐𝒊𝒏𝒕: (−𝟐, −𝟑)

    𝑦 = 𝑎(𝑥 − 𝑝) + 𝑞 
    𝑦 = 𝑎(𝑥 + 1) − 4

 −3 = 𝑎(−2 + 1) − 4
 −3 = 𝑎(−1) − 4
 −3 = 1𝑎 − 4
+4            + 4
1 = 1𝑎
1

1
⎯⎯=

1𝑎

1
⎯⎯⎯

  1 = 𝑎
  𝑎 = 1

 𝑦 = 1(𝑥 + 1) − 4

(−𝟐, −𝟑)

(−𝟏, −𝟒)

(−𝟐, −𝟑)

(−𝟏, −𝟒)

Find Vertex Form

𝑥 𝑖𝑛𝑡 ∶ (−1,0) ,
1

2
⎯⎯, 0

           𝑥 =
1

2
⎯⎯

        2𝑥 = 1
2𝑥 − 1 = 0

𝑦 − 𝑖𝑛𝑡 ∶ (0, −1)

   𝑦 = 𝑎(𝑥 − #)(𝑥 − #)
   𝑦 = 𝑎(2𝑥 − 1)(𝑥 + 1)
−1 = 𝑎(2(0) − 1)(0 + 1)
−1 = −1𝑎
   𝑎 = 1

        𝑥 = −1
𝑥 + 1 = 0

Find Standard Form (CH4)

(0, −1)

𝑦 = 1(2𝑥 − 1)(𝑥 + 1)

𝑉𝑒𝑟𝑡𝑒𝑥 ∶ −
1

4
⎯⎯, −

9

8
⎯⎯

𝑝 = ⎯⎯⎯⎯= − ⎯

−
1

4
⎯⎯, −

9

8
⎯⎯

(0, −1)

(−1,0)
(
1

2
⎯⎯, 0)

       𝑥       𝑦

   −
1

4
⎯⎯   −

9

8
⎯⎯

Average 𝑥 − 𝑖𝑛𝑡 𝑣𝑎𝑙𝑢𝑒𝑠

OR

Opposite, Same

C11 - 3.0 - Graphing Quadratics Review
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               𝑦 = 𝑎𝑥 + 𝑏𝑥 + 𝑐 𝑦 = 𝑎(𝑥 − 𝑝)  + q 

𝑦 = 𝑥 − 4𝑥 + 3
𝑦 = (𝑥 − 4𝑥) + 3

𝑦 = (𝑥 − 4𝑥 + 4 − 4) + 3

𝑦 = (𝑥 − 4𝑥 + 4) − 4 + 3

𝑦 = (𝑥 − 2)(𝑥 − 2) − 1

𝑦 = (𝑥 − 2)  −1

 ⎯ =  ⎯⎯ = (−2) = 4     

Add and subtract inside brackets

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚 𝑉𝑒𝑟𝑡𝑒𝑥 𝑓𝑜𝑟𝑚 

𝒂 ≠ 1
𝑦 = 2𝑥 − 8𝑥 + 3
𝑦 = (2𝑥 − 8𝑥) + 3

𝑦 = 2(𝑥 − 4𝑥) + 3

𝑦 = 2(𝑥 − 4𝑥 + 4 − 4) + 3

𝑦 = 2(𝑥 − 4𝑥 + 4) − 8 + 3

𝐺𝑟𝑜𝑢𝑝 𝑥 𝑡𝑒𝑟𝑚𝑠

Factor out coefficient of 𝑥  

 ⎯ = ⎯⎯ = (−2) = 4     

Add and subtract inside brackets

Remove number not contributing
to perfect square (−𝑣𝑒)
Don't forget to multiply by "a" 
Factor brackets, simplify outside

Vertex form: Vertex = (2, −5)

𝒂 = 1

𝑉𝑒𝑟𝑡𝑒𝑥 = (𝑝, 𝑞)

𝑦 = 𝑥 + 6𝑥 + 𝑐

𝑦 = 𝑥 + 6𝑥 + 9

𝑦 = (𝑥 + 3)(𝑥 + 3)
𝑦 = (𝑥 + 3)

⎯ =  ⎯ = (3) = 9     

Factor

Vertex form: Vertex = (−3,0)

x2

Remember: 
∗

⎯⎯is the number that goes inside the brackets with 𝑥. 𝑣𝑒𝑟𝑡𝑒𝑥: ⎯⎯ , 𝑦

"b" divided by 2 
all squared:

New "x" coefficient
divided by 2 all squared: 

"b" divided by 2 
all squared: 

Check by FOIL!

𝐺𝑟𝑜𝑢𝑝 𝑥 𝑡𝑒𝑟𝑚𝑠

Remove number not contributing
to the perfect square (−𝑣𝑒)

Factor brackets, simplify outside

Vertex form: Vertex = (2, −1)

Check by FOIL!         (
−𝑏

2𝑎
⎯⎯⎯, 𝑦)

−(−8)

2(2)
⎯⎯⎯⎯⎯⎯, 𝑦

            (2, 𝑦)
            (2, −5)

OR
𝑥     𝑦
2  − 5

𝑦 =
1

2
⎯⎯𝑥 +

1

4
⎯⎯𝑥 + 2

𝑦 =
1

2
⎯⎯ 𝑥 +

1

2
⎯⎯𝑥 + 2

𝑦 =
1

2
⎯⎯ 𝑥 +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯−

1

16
⎯⎯⎯ + 2

𝑦 =
1

2
⎯⎯ 𝑥 +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯ −

1

32
⎯⎯⎯+ 2

𝑦 =
1

2
⎯⎯ 𝑥 +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯ +

63

32
⎯⎯⎯

1

4
⎯⎯÷

1

2
⎯⎯=

1

4
⎯⎯×

2

1
⎯⎯=

1

2
⎯⎯

Remove
    GCF

 ⎯ = ⎯⎯ = ⎯ = ⎯⎯   
1

2
⎯⎯÷

2

1
⎯⎯=

1

2
⎯⎯×

1

2
⎯⎯=

1

4
⎯⎯

−
1

16
⎯⎯⎯×

1

2
⎯⎯= −

1

32
⎯⎯⎯

−
1

32
⎯⎯⎯+ 2 = −

1

32
⎯⎯⎯+

2

1
⎯⎯×

32

32
⎯⎯⎯= −

1

32
⎯⎯⎯+

64

32
⎯⎯⎯=

63

32
⎯⎯⎯

Vertex From:  Vertex : − ⎯, ⎯⎯
𝑦 =

1

2
⎯⎯ 𝑥 +

1

4
⎯⎯ +

63

32
⎯⎯⎯

Divide Fractions

Multiply Fractions

Add/Subtract Fractions

𝑦 = 2(𝑥 − 2)(𝑥 − 2) − 5

𝑦 = 2(𝑥 − 2)  − 5

Check by FOIL!

Check by FOIL!

Check by FOIL!
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