
               𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 𝑦 = 𝑎(𝑥 − 𝑝)ଶ + q 

𝑦 = 𝑥ଶ − 4𝑥 + 3
𝑦 = (𝑥ଶ − 4𝑥) + 3

𝑦 = (𝑥ଶ − 4𝑥 + 4 − 4) + 3

𝑦 = (𝑥ଶ − 4𝑥 + 4) − 4 + 3

𝑦 = (𝑥 − 2)(𝑥 − 2) − 1

𝑦 = (𝑥 − 2)ଶ −1

ቀ 
௕

ଶ
⎯ቁ

ଶ
=ቀ 

ିସ

ଶ
⎯⎯ቁ

ଶ
= (−2)ଶ = 4     

Add and subtract inside brackets

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚 𝑉𝑒𝑟𝑡𝑒𝑥 𝑓𝑜𝑟𝑚 

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

𝑦 = 2(𝑥ଶ − 4𝑥) + 3

𝑦 = 2(𝑥ଶ − 4𝑥 + 4 − 4) + 3

𝑦 = 2(𝑥ଶ − 4𝑥 + 4) − 8 + 3

𝐺𝑟𝑜𝑢𝑝 𝑥 𝑡𝑒𝑟𝑚𝑠

Factor out coefficient of 𝑥ଶ 

ቀ 
௕

ଶ
⎯ቁ

ଶ
= ቀିସ

ଶ
⎯⎯ቁ

ଶ
= (−2)ଶ = 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 = 𝑥ଶ + 6𝑥 + 𝑐

𝑦 = 𝑥ଶ + 6𝑥 + 9

𝑦 = (𝑥 + 3)(𝑥 + 3)
𝑦 = (𝑥 + 3)ଶ

ቀ
௕

ଶ
⎯ቁ

ଶ
=ቀ 

଺

ଶ
⎯ቁ

ଶ
= (3)ଶ = 9     

Factor

Vertex form: Vertex = (−3,0)

x2

Remember: ௕
∗

ଶ
⎯⎯is the number that goes inside the brackets with 𝑥. 𝑣𝑒𝑟𝑡𝑒𝑥: ቀ

ି௕

ଶ௔
⎯⎯ , 𝑦ቁ

"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)

ቆ
−(−8)

2(2)
⎯⎯⎯⎯⎯⎯, 𝑦ቇ

            (2, 𝑦)
            (2, −5)

OR
𝑥     𝑦
2  − 5

𝑦 = ቆ
1

2
⎯⎯𝑥ଶ +

1

4
⎯⎯𝑥ቇ + 2

𝑦 =
1

2
⎯⎯ቆ𝑥ଶ +

1

2
⎯⎯𝑥ቇ + 2

𝑦 =
1

2
⎯⎯ቆ𝑥ଶ +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯−

1

16
⎯⎯⎯ቇ + 2

𝑦 =
1

2
⎯⎯ቆ𝑥ଶ +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯ቇ −

1

32
⎯⎯⎯+ 2

𝑦 =
1

2
⎯⎯ቆ𝑥ଶ +

1

2
⎯⎯𝑥 +

1

16
⎯⎯⎯ቇ +

63

32
⎯⎯⎯

1

4
⎯⎯÷

1

2
⎯⎯=

1

4
⎯⎯×

2

1
⎯⎯=

1

2
⎯⎯

Remove
    GCF

ቀ 
௕

ଶ
⎯ቁ

ଶ
= ቆ

భ

మ
ሱ

మ

భ
ሱ
⎯⎯ቇ

ଶ

= ቀ
ଵ

ସ
⎯ቁ

ଶ
=

ଵ

ଵ଺
⎯⎯   

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 : ቀ−
ଵ

ସ
⎯,

଺ଷ

ଷଶ
⎯⎯ቁ

𝑦 =
1

2
⎯⎯ቆ𝑥 +

1

4
⎯⎯ቇ

ଶ

+
63

32
⎯⎯⎯

Divide Fractions

Multiply Fractions

Add/Subtract Fractions

𝑦 = 2(𝑥 − 2)(𝑥 − 2) − 5

𝑦 = 2(𝑥 − 2)ଶ − 5

Check by FOIL!

Check by FOIL!

Check by FOIL!
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