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In the previous lesson, we worked on finding the standard form of a 

quadratic function (𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘) by converting from 

polynomial form (𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐) to standard form.  To do so, we 

first found the vertex using the formula (
−𝑏

2𝑎
, 𝑓 (

−𝑏

2𝑎
)).  Then we simply 

plugged the vertex into standard form for ℎ and 𝑘, and we plugged in the 

leading coefficient 𝑎, which we already knew because it is the same 

leading coefficient 𝑎 from polynomial form. 
 

Today we will continue finding quadratic functions in standard form, only 

this time we will either be given the vertex directly, or we will be given 

the graph of a quadratic function so we can find the vertex from the graph.  

However we will not be given the quadratic function in any other forms, 

so we will not know the value of the leading coefficient 𝑎.  To find it, we 

will first need to plug the vertex into standard form for ℎ and 𝑘, then we 

will need to plug in any other point that the graph of the quadratic function 

passes through in order to find the value of 𝑎.   
 

Example 1: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function with a vertex (1, 2) that passes through the point (3, 4).  
 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘  
 

𝑓(𝑥) = 𝑎(𝑥 − 1)2 + 2  
 

𝑓(𝑥) = 𝑎(𝑥 − 1)2 + 2  
 

  4 = 𝑎(3 − 1)2 + 2  
 

 2 = 𝑎(4)  
 

    
1

2
= 𝑎  

 

𝒇(𝒙) =
𝟏

𝟐
(𝒙 − 𝟏)𝟐 + 𝟐  

To find the standard form of a 

quadratic function, always start 

by plugging in the vertex.  In 

this case we’ll replace ℎ with 1 

and 𝑘 with 2. 

 

Next we use the other point 

that we’re given to find the 

value of the leading coefficient 

𝑎.  In this case we’ll replace 𝑥 

with 3 and 𝑓(𝑥) with 4.   
 
Finally, we replace 𝑎 with 

1

2
 in  

𝑓(𝑥) = 𝑎(𝑥 − 1)2 + 2 and we 

have the standard form of the 

quadratic function 𝑓. 
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The standard form of a quadratic function 𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘 is 

convenient for identifying the vertex of the function, and it is also 

convenient for graphing the function by using transformations (more on 

this in a later set of notes).  To determine the standard form of a quadratic 

function based its graph, or based on some information about the function, 

we simply plug in the vertex (ℎ, 𝑘) and then use any other point that the 

parabola is passing through to determine the leading coefficient 𝑎. 
 

Keep in mind that when expressing quadratic functions in standard form, it 

may be necessary to plug in values for 𝑥 and 𝑓(𝑥) in order to identify the 

leading coefficient 𝑎, but ALWAYS leave 𝑥 and 𝑓(𝑥) as 𝑥 and 𝑓(𝑥) when 

expressing your final answer.  In other words, final answers will 

ALWAYS be expressed as 𝑓(𝑥) = #(𝑥 − #)2 + #, where 𝑓(𝑥) and 𝑥 

remain as is, but 𝑎, ℎ, and 𝑘 are replaced with numbers. 
 

Example 2: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a vertex at (−2, 2) and that passes through the 

point (4, −1). 
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Example 3: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a vertex at (0, −2) and that passes through the 

point (3, 25). 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘 
 

𝑓(𝑥) = 𝑎(𝑥 − 0)2 + (−2) 
 

𝑓(𝑥) = 𝑎𝑥2 − 2 
 

25 = 𝑎(3)2 − 2 
 

27 = 𝑎(9) 
 

3 = 𝑎 
 

𝒇(𝒙) = 𝟑𝒙𝟐 − 𝟐 
 

Example 4: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a vertex at (−
1

2
, −

1

4
) and has a 𝑦-intercept of 

−
9

4
. 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘  
 

               𝑓(𝑥) = 𝑎 (𝑥 − (−
1

2
))

2

+ (−
1

4
)    

 

                       𝑓(𝑥) = 𝑎 (𝑥 +
1

2
)

2

−
1

4
  

 

            (0, −
9

4
)  

 

        −
9

4
= 𝑎 (0 +

1

2
)

2

−
1

4
  

 

    −
9

4
+

1

4
= 𝑎 (

1

2
)

2

  
 

           −
8

4
= 𝑎 (

1

4
)  

 

           −8 = 𝑎  
 

             𝒇(𝒙) = −𝟖 (𝒙 +
𝟏

𝟐
)

𝟐
−

𝟏

𝟒
  

  

On this problem we are not told 

explicitly about any other points 

besides the vertex.  We can still plug 

the 𝑥-coordinate of the vertex in for ℎ 

and the 𝑦-coordinate of the vertex in 

for 𝑘, so that’s what I’ll do first. 

 

Now is when we would usually plug in 

the other point that we were given, but 

we don’t have another point to plug in 

for 𝑥 and 𝑓(𝑥).  However we are told 

that the 𝑦-intecept is −
9

4
, so we can 

write that as an ordered pair and use it 

as our other point. 
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Example 5: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a vertex at (3, 5) and has an 𝑥-intercept of 0. 
 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘  
 

𝑓(𝑥) = 𝑎(𝑥 − 3)2 + 5  
 

     (0, 0)  
 

  0 = 𝑎(0 − 3)2 + 5  
 

−5 = 𝑎(9)  
 

 − 
5

9
= 𝑎  

 

𝒇(𝒙) = −
𝟓

𝟗
(𝒙 − 𝟑)𝟐 + 𝟓  

 

Example 6: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a 𝑦-intercept of −3 and 𝑥-intercepts of −3 and 

3, if the vertex and the 𝑦-intercept are the same point. 

 

 

 

 

 

 

 

 

 

 

 

 

 

To find the standard form of a 

quadratic function, always start by 

plugging in the vertex.  In this case 

we’ll replace ℎ with 3 and 𝑘 with 5. 
 

Next we use the other point that 

we’re given to find the value of the 

leading coefficient 𝑎.  In this case 

we’re told that the  

𝑥-intercept is 0, so as an ordered 

pair that will be the point (0, 0).  So 

we’ll replace 𝑥 with 0 and 𝑓(𝑥) 

with 0.   
 

Finally, we replace 𝑎 with 
5

9
 in  

𝑓(𝑥) = 𝑎(𝑥 − 3)2 + 5 and we have 

the standard form of the quadratic 

function 𝑓. 
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Example 7: Find the standard form   𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘   of the 

quadratic function that has a 𝑦-intercept of 
1

4
 and an 𝑥-intercept of 

7

2
, if the 

vertex is the point (
7

2
, 0). 

 

Since we’re told the vertex is (
7

2
, 0), we can plug 

7

2
 in for ℎ and 0 in for 𝑘.   

 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘 
 

𝑓(𝑥) = 𝑎 (𝑥 −
7

2
)

2

+ 0 

 

Now we need to use any other point that the quadratic function passes 

through in order to determine the leading coefficient 𝑎.  We’re told that 

the quadratic function has a 𝑦-intercept of 
1

4
, which is the ordered pair 

(0,
1

4
).  We’re also told that the quadratic function has an 𝑥-intercept of 

7

2
, 

which is the ordered pair (
7

2
, 0).  However since that is also the vertex, we 

can’t re-use that point.  So I’ll use the 𝑦-intercept, plugging 0 in for 𝑥 and 
1

4
 in for 𝑓(𝑥) in order to find the value of 𝑎. 

 

𝑓(𝑥) = 𝑎 (𝑥 −
7

2
)

2

 

 

1

4
= 𝑎 (0 −

7

2
)

2

 

 

1

4
= 𝑎 (

49

4
) 

 

1

49
= 𝑎 

 

Now I can simply plug the value of 𝑎 into the quadratic function: 
 

𝒇(𝒙) =
𝟏

𝟒𝟗
(𝒙 −

𝟕

𝟐
)

𝟐
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Answers to Examples: 

1.    𝑓(𝑥) =
1

2
(𝑥 − 1)2 + 2 ;  2.    𝑓(𝑥) =  −

1

12
(𝑥 + 2)2 + 2 ;   

3.    𝑓(𝑥) = 3𝑥2 − 2 ;  4.    𝑓(𝑥) = −8 (𝑥 +
1

2
)

2
−

1

4
 ;   

5.    𝑓(𝑥) = −
5

9
(𝑥 − 3)2 + 5 ;  6.    𝑓(𝑥) =

1

3
𝑥2 − 3 ;   

7.    𝑓(𝑥) =
1

49
(𝑥 −

7

2
)

2
 ;  


