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Let’sɰstartɰwithɰsomeɰimportantɰvocabulary

S±andardŃformě where a is the multiplier, c is the y-interceptբ ࡧ 𝑎ա2 ࡠ 𝑏ա ࡠ 𝑐

Ver±e¾Ńformě where is the vertex.բ ࡧ 𝑎 ա ࡡ ℎഉ ഊ2 ࡠ Ք ℎ,  Քഉ ഊ

Fac±oredŃformě where x1 and x2 are rootsբ ࡧ 𝑎ഉա ࡡ ա
1
ഊഉա ࡡ ա

2
ഊ

If a is po«i±i»e, the parabola opens up
The vertex is a localŃminimµm

If a is nega±i»e, the parabola opens down
The vertex is a localŃma¾imµm
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Graphingɰinɰstandardɰform:
բ ࡧ 𝑎ա2 ࡠ 𝑏ա ࡠ 𝑐

Given բ ࡧ 𝑎ա2 ࡠ 𝑏ա ࡠ 𝑐

1. Calculate the vertex (h, k):

ℎ ࡧ 𝑏ࡡ
2𝑎

Ք ࡧ 𝑎ℎ2 ࡠ 𝑏ℎ ࡠ 𝑐

2. Graph the vertex

3. Identify the multiplier, a

4. Graph the pattern, ĊaĜŃČaĜŃĎa.

→ Out 1, up 1a; out 1, up 3a; out 1, up 5a.

5. Graph the parabola

Example: Graph the following quadratic function.

բ ࡡࡧ ա2 ࡠ 4ա ࡡ 1

1. Calculate the vertex (h, k):

ℎ ࡧ 𝑏ࡡ
2𝑎 ࡧ 4ࡡ

1ഊࡡഉࡤ2 ࡧ 2

Ք ࡧ 𝑎ℎ2 ࡠ 𝑏ℎ ࡠ 𝑐 ࡧ ࡡ ഉ2ഊ2 ࡠ 4ഉ2ഊ ࡡ 1 ࡧ 3

→ so the vertex is (2, 3)

2. Graph the vertex

3. Identify the multiplier, a = -1

→ Therefore, the pattern is -1, -3, -5

→ Out 1, down 1.  Out 1, down 3.  Out 1, down 5.

4. Graph the pattern

5. Graph the parabola
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Graphingɰinɰvertexɰform:
բ ࡧ 𝑎 ա ࡡ ℎഉ ഊ2 ࡠ Ք

Given բ ࡧ 𝑎 ա ࡡ ℎഉ ഊ2 ࡠ Ք

1. In the equation, identify the vertex, (h, k)

2. Graph the vertex

3. Identify the multiplier, a

4. Graph the pattern, ĊaĜŃČaĜŃĎa.

→ Out 1, up 1a; out 1, up 3a; out 1, up 5a.

5. Graph the parabola

Example: Graph the following quadratic function.

բ ࡧ 2ഉա ࡠ 2ഊ2 ࡡ 3

1. In the equation, identify the vertex, (h, k)

→ the vertex is ഉࡡ 2, ࡡ  3ഊ

2. Graph the vertex
3. Identify the multiplier, a

→  a = 2, so the pattern is 2, 6, 10.

→ Out 1, up 2; out 1, up 6; out 1, up 10.

4. Graph the pattern
5. Graph the parabola
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Completingɰtheɰsquareɰwhen a ʁɰ1:

This method is used to convert from «±andardŃform to »er±e¾Ńform.

SŎeps Work
1. Start with your equation.

բ ࡧ ա2 ࡠ 6ա ࡡ 1

2. Move c to the right and add gaps.

___ ___բ ࡧ ա2 ࡠ 6ա ࡠ ࡡ ࡡ 1

3. Find →ՙ ՙ ࡧ  𝑏
2

ՙ ࡧ 3

4. Fill gaps with ՙ2

բ ࡧ ա2 ࡠ 6ա ࡠ 9 ࡡ 9 ࡡ 1

5. The first three terms factor into ഉա ࡠ ՙഊ2

բ ࡧ ഉա ࡠ 3ഊ2 ࡡ 9 ࡡ 1

Ç. Add the remaining terms

բ ࡧ ഉա ࡠ 3ഊ2 ࡡ 10

Done!
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Completingɰtheɰsquareɰwhen a ࡨ1
Buckle up! This one’s tricky!

SŎeps Work

1. Start with your equation

բ ࡧ 2ա2 ࡠ 16ա ࡠ 25

2. Factor a out of the first two terms.

բ ࡧ 2ഉա2 ࡠ 8աഊ ࡠ 25

3. Add the Ťgap within the parentheses

and the -gap outside the parentheses

___ ___բ ࡧ 2ഉա2 ࡠ 8ա ࡠ ഊࡡ ࡠ 25

4. Find →ՙ ՙ ࡧ  𝑏
2

ՙ ࡧ 4

5. Fill gaps with ՙ2

→ be careful here, because the outside բ ࡧ 2ഉա2 ࡠ 8ա ࡠ 16ഊ ࡡ 32 ࡠ 25
gap must be multiplied by a

6. The parentheses factor into ഉա ࡠ ՙഊ2

բ ࡧ 2ഉա ࡠ 4ഊ2 ࡡ 32 ࡠ 25

7. Add the remaining terms

բ ࡧ 2ഉա ࡠ 4ഊ2 ࡡ 7

Done!
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Factoring:

This method is used to convert from «±andardŃform to fac±oredŃform.

Given: բ ࡧ ա2 ࡠ 𝑏ա ࡠ 𝑐

1. Think of two numbers that add to b and multiply to c.
2. Fill the gaps with those numbers.

Example: Put the following function in factored form.

բ ࡧ ա2 ࡡ 2ա ࡡ 35

1. Think of two numbers that add to -2 and multiply to -35.

Here, it is -7 and 5; they add to -2 and multiply to -35.

2. Fill the gaps with those numbers.

բ ࡧ ഉա ࡡ 7ഊഉա ࡠ 5ഊ

Done!
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