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Assignment 2B 

Assignment 
For each of the following, determine the amount that needs to be added to complete the square.  Then use 

this value to complete the square and factor the expression.  (Use fractions when necessary) 

1. 𝑥2 + 22𝑥 
𝒙𝟐 + 𝟐𝟐𝒙 + 𝟏𝟐𝟏 = (𝒙 + 𝟏𝟏)𝟐 

2. 𝑥2 + 5𝑥 

𝒙𝟐 + 𝟓𝒙 +
𝟐𝟓

𝟒
= (𝒙 +

𝟓

𝟐
)
𝟐

 

 

Complete the square to rewrite the following equations in vertex form.  Then find the coordinates of the 

vertex. 

3. 𝑦 = 𝑥2 + 12𝑥 
𝒚 + 𝟑𝟔 = 𝒙𝟐 + 𝟏𝟐𝒙 + 𝟑𝟔 
𝒚 + 𝟑𝟔 = (𝒙 + 𝟔)𝟐 
𝒚 = (𝒙 + 𝟔)𝟐 − 𝟑𝟔 
𝑽𝒆𝒓𝒕𝒆𝒙: (−𝟔,−𝟑𝟔) 
 
 
 
 

 

4. 𝑦 = 4𝑥2 − 12𝑥 
𝒚

𝟒
= 𝒙𝟐 − 𝟑𝒙 

𝒚

𝟒
+
𝟗

𝟒
= 𝒙𝟐 − 𝟑𝒙 +

𝟗

𝟒
 

𝒚

𝟒
+
𝟗

𝟒
= (𝒙 −

𝟑

𝟐
)
𝟐

 

𝒚

𝟒
= (𝒙 −

𝟑

𝟐
)
𝟐

−
𝟗

𝟒
 

𝒚 = 𝟒(𝒙 −
𝟑

𝟐
)
𝟐

− 𝟗 

𝑽𝒆𝒓𝒕𝒆𝒙: (
𝟑

𝟐
,−𝟗) 

5. 𝑦 = 5𝑥2 + 30𝑥 
𝒚

𝟓
= 𝒙𝟐 + 𝟔𝒙 

𝒚

𝟓
+ 𝟗 = 𝒙𝟐 + 𝟔𝒙 + 𝟗 

𝒚

𝟓
+ 𝟗 = (𝒙 + 𝟑)𝟐 

𝒚 = 𝟓(𝒙 + 𝟑)𝟐 − 𝟒𝟓 
𝑽𝒆𝒓𝒆𝒕𝒆𝒙: (−𝟑,−𝟒𝟓) 

6. 𝑦 = 𝑥2 + 5𝑥 − 3 
𝒚 + 𝟑 = 𝒙𝟐 + 𝟓𝒙 

𝒚 + 𝟑 +
𝟐𝟓

𝟒
= (𝒙 +

𝟓

𝟐
)
𝟐

 

𝒚 = (𝒙 +
𝟓

𝟐
)
𝟐

−
𝟑𝟕

𝟒
 

𝑽𝒆𝒓𝒕𝒆𝒙: (−
𝟓

𝟐
,−

𝟑𝟕

𝟒
) 
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7. 𝑦 = −2𝑥2 + 3𝑥 − 5 

Axis of symmetry :𝒙 =
−(𝟑)

𝟐(−𝟐)
=

𝟑

𝟒
 

𝒚 = −𝟐(
𝟑

𝟒
)
𝟐

+ 𝟑(
𝟑

𝟒
) − 𝟓 

𝒚 = −
𝟏𝟖

𝟏𝟔
+
𝟗

𝟒
− 𝟓 

𝒚 = −
𝟑𝟏

𝟖
 

𝑽𝒆𝒓𝒕𝒆𝒙: (
𝟑

𝟒
−
𝟑𝟏

𝟖
) 

(Side note: Here is how you find the vertex 
by completing the square) 

𝒚 + 𝟓

−𝟐
= 𝒙𝟐 −

𝟑

𝟐
𝒙 

𝒚 + 𝟓

−𝟐
+

𝟗

𝟏𝟔
= (𝒙 −

𝟑

𝟒
)
𝟐

 

𝒚 + 𝟓 = −𝟐(𝒙 −
𝟑

𝟒
)
𝟐

+
𝟗

𝟖
 

 

𝒚 = −𝟐(𝒙 −
𝟑

𝟒
)
𝟐

−
𝟑𝟏

𝟖
 

 

𝑽𝒆𝒓𝒕𝒆𝒙: (
𝟑

𝟒
−
𝟑𝟏

𝟖
) 

 

8. 𝑦 = 5𝑥2 + 𝑥 − 22 

Axis of symmetry :𝒙 = −
𝟏

𝟐(𝟓)
= −

𝟏

𝟏𝟎
 

𝒚 = 𝟓(−
𝟏

𝟏𝟎
)
𝟐

+ (−
𝟏

𝟏𝟎
) − 𝟐𝟐 

𝒚 =
𝟓

𝟏𝟎𝟎
−

𝟏𝟎

𝟏𝟎𝟎
−
𝟐𝟐𝟎𝟎

𝟏𝟎𝟎
 

𝒚 = −
𝟐𝟐𝟎𝟓

𝟏𝟎𝟎
= (−

𝟒𝟒𝟏

𝟐𝟎
) 

 

𝑽𝒆𝒓𝒕𝒆𝒙: (−
𝟏

𝟏𝟎
,−

𝟒𝟒𝟏

𝟐𝟎
) 

 
(Side note: Here is how you find the vertex 
by completing the square) 

𝒚 + 𝟐𝟐

𝟓
= 𝒙𝟐 +

𝟏

𝟓
𝒙 

𝒚 + 𝟐𝟐

𝟓
+

𝟏

𝟏𝟎𝟎
= 𝒙𝟐 +

𝟏

𝟓
𝒙 +

𝟏

𝟏𝟎𝟎
 

𝒚 + 𝟐𝟐

𝟓
+

𝟏

𝟏𝟎𝟎
= (𝒙 +

𝟏

𝟏𝟎
)
𝟐

 

𝒚 + 𝟐𝟐

𝟓
= (𝒙 +

𝟏

𝟏𝟎
)
𝟐

−
𝟏

𝟏𝟎𝟎
 

𝒚 + 𝟐𝟐 = 𝟓(𝒙 +
𝟏

𝟏𝟎
)
𝟐

−
𝟏

𝟐𝟎
 

𝒚 = 𝟓(𝒙 +
𝟏

𝟏𝟎
)
𝟐

− 𝟐𝟐
𝟏

𝟐𝟎
 

𝑽𝒆𝒓𝒕𝒆𝒙: (−
𝟏

𝟏𝟎
,−𝟐𝟐

𝟏

𝟐𝟎
) 

9. Suppose we take the parabola 𝑦 = 𝑥2 and we move it 5 units up, 6 units left, and flip it upside down.  

Find the standard form equation of the new parabola. 

𝒚 = −(𝒙 + 𝟔)𝟐 + 𝟓 

𝒚 = −(𝒙𝟐 + 𝟏𝟐𝒙 + 𝟑𝟔) + 𝟓 

𝒚 = −𝒙𝟐 − 𝟏𝟐𝒙 − 𝟑𝟔 + 𝟓 

𝒚 = −𝒙𝟐 − 𝟏𝟐𝒙 − 𝟑1 

 

 


