
O N L I N E W O R K S H E E T PA C K A G E

A L G E B R A 1
Q U A D R AT I C F U N C T I O N

• Quadratic Function Graphs

• Graphing with Chart

• Three Forms of Quadratic Function

• Finding Vertex Point and Intercepts

D R A H N M AT H & L E A R N I N G C E N T E R



Quadratic Function Graphs

a > 0

x

y

h

k

p q

c

(h,k)
vertex point

y-intercept

x-intercepts

a < 0

x

y

h

k
qp

c

(h,k)
vertex point

y-intercept

x-intercepts

y = ax2 + bx + c : Standard Form

y = a(x − h)2 + k : Vertex Form

y = a(x − p)(x − q) : Factored Form (Intercept Form)

• Vertex : (h,k)

• X-intercepts : (p,0),(q,0)

• Y-intercept : (0,c)

• Domain : (-∞, ∞)

• Range : [ k,∞)

• Minimum : k

• Axis of Symmetry : x = h

• Vertex : (h,k)

• X-intercepts : (p,0),(q,0)

• Y-intercept : (0,c)

• Domain : (-∞, ∞)

• Range : (-∞ ,k ]

• Maximum : k

• Axis of Symmetry : x = h
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1) f (x) = 

 

x

 



 

x

 

      













2) f (x) = 

 

x

 



 

x

 



      













3)

    

4)

            

y = −x
2
 − 4x − 6

−4 −3 −2 −1 0 1 2

−7

−6
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−4

−3

−2

−1

y = −2x
2
 + 12x − 22

−5 −4 −3 −2 −1 0 1 2 3 4 5 6 7
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  Period____Date________________Graphing Quadratic Functions

Sketch the graph of each function.

1)  

 

y

 

x

x

y

      













2)  

 

y

  





 

x

x

y

     
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
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


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 

y
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

 
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x

y

     
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 
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x

y
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
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




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  Period____Date________________Graphing Quadratic Functions

Sketch the graph of each function.

1)  

 

y

 

x

x

y
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y

  





 

x

x

y

     

























3)  

 

y





 

x

 

x

x

y

     

























4)  

 

y





 

x

 

x

x
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5)  
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Algebra 2

Graphs of Parabolas - Vertex Form

Name___________________________________  ID: 2

Date________________  Period____
©D h2n0u1C6C VKvuKtgah ^SvoFfXtMwUaKrQe` mLFLGCO.t M fALlUlM Qrvi_gghetBsY DrCeTsjearSvLesdo.

-1-

Identify the vertex, axis of symmetry, direction of opening, min/max value, y-intercept, and
x-intercepts of each.  Then sketch the graph.

1) y = -(x - 4)2
 - 1

x

y

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

x

y
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2
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6

8

3) y = -(x + 3)2
 + 4

x

y

-8 -6 -4 -2 2 4 6 8
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2

4

6
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4) y = -(x + 3)2

x

y

-8 -6 -4 -2 2 4 6 8

-8
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2

4

6

8

5) y = -(x - 6)2
 - 1

x

y

-8 -6 -4 -2 2 4 6 8
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2

4

6
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6) y = (x - 5)2
 + 1

x

y

-8 -6 -4 -2 2 4 6 8
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-6

-4
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2

4

6
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Answers to Graphs of Parabolas - Vertex Form (ID: 2)
1) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (4, -1)
Axis of Sym.: x = 4
Opens: Down
Max value = -1
y-int: -17
x-int: None

2) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (-3, -1)
Axis of Sym.: x = -3
Opens: Down
Max value = -1
y-int: -10
x-int: None

3) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (-3, 4)
Axis of Sym.: x = -3
Opens: Down
Max value = 4
y-int: -5
x-int: -5 and -1

4) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (-3, 0)
Axis of Sym.: x = -3
Opens: Down
Max value = 0
y-int: -9
x-int: -3

5) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (6, -1)
Axis of Sym.: x = 6
Opens: Down
Max value = -1
y-int: -37
x-int: None

6) 

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8 Vertex: (5, 1)
Axis of Sym.: x = 5
Opens: Up
Min value = 1
y-int: 26
x-int: None



Standard Form y = ax2 +bx+ c

• Vertex : h =− b
2a

k = ah2 +bh+ c

• X-intercepts : roots of ax2 +bx+ c = 0

• Y-intercept : (0,c)

y = 2x2−4x−6

Vertex Form y = a(x−h)2 + k

• Vertex : (h,k)

• X-intercepts : roots of a(x−h)2 + k = 0

• Y-intercept : c = ah2 + k

y = 2(x−1)2−8

Factored Form y = a(x− p)(x−q)

• Vertex : h =
p+q

2
k = a(h− p)(h−q)

• X-intercepts : (p,0),(q,0)

• Y-intercept : c = a(−p)(−q)

y = 2(x−3)(x+1)



Standard Form y = ax2 +bx+ c

• Vertex : h =− b
2a

k = ah2 +bh+ c

• X-intercepts : roots of ax2 +bx+ c = 0

• Y-intercept : (0,c)

y = 2x2−4x−6

• Vertex : h =− 4
2·2 = 1

k = 2 ·22−4 ·2−6 =−8
⇒ (1,−8)

• X-intercepts : 2x2−4x−6 = 0
2(x2−2x−3) = 0
2(x−3)(x+1) = 0
⇒ (3,0),(−1,0)

• Y-intercept : (0,−6)

Vertex Form y = a(x−h)2 + k

• Vertex : (h,k)

• X-intercepts : roots of a(x−h)2 + k = 0

• Y-intercept : c = ah2 + k

y = 2(x−1)2−8

• Vertex : (1,−8)

• X-intercepts : 2(x−1)2−8 = 0
2(x−1)2 = 8
(x−1)2 = 4
x−1 =±2
x =±2+1
⇒ (3,0),(−1,0)

• Y-intercept : c = 2 · (−1)2−8
⇒ (0,−6)

Factored Form y = a(x− p)(x−q)

• Vertex : h =
p+q

2
k = a(h− p)(h−q)

• X-intercepts : (p,0),(q,0)

• Y-intercept : c = a(−p)(−q)

y = 2(x−3)(x+1)

• Vertex : h = 3−1
2 = 1

k = 2(−2)(2) =−8
⇒ (1,−8)

• X-intercepts : (3,0),(−1,0)

• Y-intercept : c = 2(−3)(1)
⇒ (0,−6)



Finding Vertex Point

• Vertex Form

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

y = 3x2 −4 y =−2(x−1)2 +3 y = 1
2(x−1)2 −2

• Standard Form

y = x2 −4x+5 y = 2x2 −8x+3 y =−x2 +6x+10

y = 2x2 −6x+1 y =−2x2 +10x+1 y = 1
2 x2 −2x+4

• Factored Form

y = 2(x−1)(x−3) y = 3(x+2)(x−4) y = 1
2(x−1)(x−5)

y = 4x(x−4) y = 3(x+2)(x−10) y =−(x−1)(x−5)
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Vertex Form : Finding Vertex and Intercepts

y = 2(x+1)2−5

• Vertex

• x− intercepts

• y− intercept

x

y

y =−(x+2)2−1

• Vertex

• x− intercepts

• y− intercept

x

y

y =−1
3 x2+4

• Vertex

• x− intercepts

• y− intercept

x

y



Ahn
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Standard Form :Finding Vertex and Intercepts

y = 2x2−3x−4

• Vertex

• x− intercepts

• y− intercept

x

y

y =−x2−4x−5

• Vertex

• x− intercepts

• y− intercept

x

y

y =
1
2

x2−3x+
9
2

• Vertex

• x− intercepts

• y− intercept

x

y





Factored Form : Finding Vertex and Intercepts

y =−1
2
(x+1)(x−5)

• Vertex

• x− intercepts

• y− intercept
x

y

y = 2x(x−3)

• Vertex

• x− intercepts

• y− intercept
x

y

y = 4(x+1)2

• Vertex

• x− intercepts

• y− intercept
x

y





Algebra I       Name ____________________________________ 

         

Standard Form WS      Date _____________________ Period ________ 

 

Determine the following information and then sketch a graph for each. 

1. y = x
2
 – 2x + 6  

 

AOS: _______________ 

 

Vertex: ______________ 

 

Y - Intercept: _________ 

 

Direction open: _______ 

 

2. y =  - 0.5x
2
 – 4x – 8  

  

AOS: _______________ 

 

Vertex: ______________ 

 

Y - Intercept: _________ 

 

Direction open: _______ 

 

3. y = -x
2
 – 4x – 8   

 

AOS: _______________ 

 

Vertex: ______________ 

 

Y - Intercept: _________ 

 

Direction open: _______ 

 

4. y = 2x
2
 – 4x + 5  

 

AOS: _______________ 

 

Vertex: ______________ 

 

Y - Intercept: _________ 

 

Direction open: _______ 
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Complete the chart by identifying whether it opens up or down and find the vertex. 

Equation Opens up or down? Vertex 
𝑓(𝑥) =  −3(𝑥 + 2)ଶ − 5  

 
 

𝑑(𝑥) =  2(𝑥 − 4)ଶ  
 

 

𝑔(𝑥) =  −(𝑥 − 3)ଶ − 2  
 

 

𝑤(𝑥) =  
1

2
(𝑥 + 1)ଶ + 6 

 
 

 

 
𝑏(𝑥) =  4(𝑥 + 7)ଶ + 8 

 
 

 

 

















 Graph the following: 

21) Standard Form: y = x2 – 2x + 6

 AOS: _______________ 

  Vertex: ______________ 

  y - intercept: _________ 

 Direction open: _______ 

__________________________________________________________________________________________________ 

22) Vertex Form: y = (x – 2)2 + 4

 Vertex: _____________ 

  AOS: _______________ 

 y – intercept: ____________ 

  Direction open: ___________ 

__________________________________________________________________________________________________ 

23) Intercept Form:  y = -(x + 4)(x – 2)

 x – intercepts: ______________ 

  AOS: ________________ 

  Vertex: ______________ 

 Direction open: ____________ 
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Characteristics of Quadratic Functions (pp. 2 of 5) 
 
Sample Problems 
 
 Find the characteristic parts of each function. Use this information to produce the graph. 
 
A) 2 6 2y x x     

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  

 
 
 
B) 3)1(2)( 2  xxf  

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  
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Characteristics of Quadratic Functions (pp. 2 of 5)  KEY 
 
Sample Problems 
 
 Find the characteristic parts of each function. Use this information to produce the graph. 
 
A) 2 6 2y x x     

 

x y 
0 -2 

1 3 

2 6 

3 7 

4 6 

5 3 

6 -2 
 

 Characteristic Value 
 

Vertex (3, 7) Max 

 Axis of 
Symmetry 

x = 3 

 
y-intercept (0, -2) 

 Point 
symmetric to 
y-intercept 

(6, -2) 

 
x-intercept(s) 

(0.35, 0) 
(5.65, 0) 

 
 
 
B) 3)1(2)( 2  xxf  

 

x y 
-4 21 

-2 11 

-2 5 

-1 3 

0 5 

1 11 

2 21 
 

 Characteristic Value 
 

Vertex (-1, 3) Min 

 Axis of 
Symmetry 

x = -1 

 
y-intercept (0, 5) 

 Point 
symmetric to 
y-intercept 

(-2, 5) 

 
x-intercept(s) None 
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Characteristics of Quadratic Functions (pp. 3 of 5) 
 

Practice Problems 
For problems #1-4 make a table of values, graph the function, find the vertex, determine if the vertex 
is a maximum or minimum, write the equation of the line for the axis of symmetry, find the y-intercept 
and symmetric point, and give the x-intercepts. 
 
1) 54)( 2  xxxf  

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  

 
 
2) 2)2(  xy  

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  
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Characteristics of Quadratic Functions (pp. 3 of 5)  KEY 
 

Practice Problems 
For problems #1-4 make a table of values, graph the function, find the vertex, determine if the vertex 
is a maximum or minimum, write the equation of the line for the axis of symmetry, find the y-intercept 
and symmetric point, and give the x-intercepts. 
 
1) 54)( 2  xxxf  

 

x y 
-4 -5 

-3 -8 

-2 -9 

-1 -8 

0 -5 

  

  
 

 Characteristic Value 
 

Vertex (-2, -9) Min 

 Axis of 
Symmetry 

x = - 2 

 
y-intercept (0, -5) 

 Point 
symmetric to 
y-intercept 

(-4, -5) 

 
x-intercept(s) 

(-5, 0) 
(1, 0) 

 
 
2) 2)2(  xy  

 

x y 
0 4 

1 1 

2 0 

3 1 

4 4 

  

  
 

 Characteristic Value 
 

Vertex 
(2, 0) 
Min 

 Axis of 
Symmetry 

x = 2 

 
y-intercept (0, 4) 

 Point 
symmetric to 
y-intercept 

(4, 4) 

 
x-intercept(s) (2, 0) 
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Characteristics of Quadratic Functions (pp. 4 of 5) 
 

3) 1242  xxy  

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  

 
 
 
4) 1)1(2 2  xy  

 

x y 
  

  

  

  

  

  

  
 

 Characteristic Value 
 

Vertex  

 Axis of 
Symmetry 

 

 
y-intercept  

 Point 
symmetric to 
y-intercept 

 

 
x-intercept(s)  
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Characteristics of Quadratic Functions (pp. 4 of 5)  KEY 
 

3) 1242  xxy  

 

x y 
-4 12 

-3 15 

-2 16 

-1 15 

0 12 

  

  
 

 Characteristic Value 
 

Vertex 
(-2, 16) 

Max 

 Axis of 
Symmetry 

x = -2 

 
y-intercept (0, 12) 

 Point 
symmetric to 
y-intercept 

(-4, 12) 

 
x-intercept(s) 

(-6, 0) 
(2, 0) 

 
 
 
4) 1)1(2 2  xy  

 

x y 
-3 9 

-2 3 

-1 1 

0 3 

1 9 

  

  
 

 Characteristic Value 
 

Vertex 
(-1, 1) 
Min 

 Axis of 
Symmetry 

x = -1 

 
y-intercept (0, 3) 

 Point 
symmetric to 
y-intercept 

(-2, 3) 

 
x-intercept(s) None 



Name: Date: Period: 

Practice Worksheet: Graphing Quadratic Functions in Intercept Form 

For #1-6, label the x-intercepts, axis of symmetry, vertex, y-int., and at least one more point on the graph. 

1]             

a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 

2]           

a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 

3]             
a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 

4]              

a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 

5]              
a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 

6]              
a =           p =            q =     

x-intercepts: (_____, 0) (_____, 0) 

Axis of Symmetry is x=_______  

Vertex: (____, ____) 

Opens up or down? 

Slope to pt one unit from vertex: 

y-intercept: (0,_____) 
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1. Find all intercepts and the vertex of the following functions:

(a) f(x) = (x− 4)2 − 1

• Vertex:

• y-intercept:

• x-intercept:

(b) g(x) = 3x2 − 6x− 9

• Vertex:

• y-intercept:

• x-intercept:

(c) h(x) = −x2 − 3x + 4

• Vertex: x =
−(−3)

2(−1)
= −1.5, y = h(1.56.25.

• y-intercept: h(0) = 4

• x-intercept:

(d) p(x) = −(x + 1)2 + 4

• Vertex:

• y-intercept:

• x-intercept:

TEST - Dr Ahn Math
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7) f (x) = -2x(x + 2)

x-intercepts:

axis of symmetry:

vertex:

y-intercept:

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8

8) f (x) = 
1

2
(x + 4)(x - 2)

x-intercepts:

axis of symmetry:

vertex:

y-intercept:

x

y

-8 -6 -4 -2 2 4 6 8

-8

-6

-4

-2

2

4

6

8

TEST - Dr Ahn Math



Worksheet, Section 2.2
Solutions

1. Find all intercepts and the vertex of the following functions:

(a) f(x) = (x− 4)2 − 1

• Vertex: (4,−1)

• y-intercept: f(0) = (0− 4)2 − 1 = 15, so (0, 15).

• x-intercept: set 0 = (x− 4)2 − 1 so x = 4±
√

1, or x = 3, 5

(b) g(x) = 3x2 − 6x− 9

• Vertex: x = −b/(2a) = 6/(2 · 3) = 1, so y = g(1) = 3− 6− 9 = −12. Then vertex = (1,−12)

• y-intercept: g(0) = −9, so (0,−9).

• x-intercept: Using quadratic formula: x = (6±
√

36 + 4 · 3 · 9)/(2 · 3) = 1± 2. Or we can factor
g(x) = 3(x2 − 2x− 3) = 3(x− 3)(x + 1).

(c) h(x) = −x2 − 3x + 4

• Vertex: x =
−(−3)

2(−1)
= −1.5, y = h(1.5) = 6.25.

• y-intercept: h(0) = 4

• x-intercept: h(x) = −(x + 4)(x− 1), so x = −4, 1.

(d) p(x) = −(x + 1)2 + 4

• Vertex: (−1, 4)

• y-intercept: h(0) = −1 + 4 = 3

• x-intercept: set 0 = −(x + 1)2 + 4 so x = −1±
√

4, or x = −3, 1



©^ m2w0W1_8Y jKgumtda_ nSKoNfUtSwbaCrJeh MLxLmCI.F F FAOlvlM RrciUgzhOtYsu grTemsgeZrovmetdj.r M tM^ahd\ej `wGiAtDhv LIln[fviLnUiwtJeA BA]l^gIeRbtrVaq `1C.
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Answers to Intercept Form and ZPP HW
1) 3, -5 2) 0, -7 3) 4, -1/6 4) 0, -2/3, 4
5) x-int: (3 ,0) and (1, 0)

AOS: x = 2
vertex: (2, -1)
y-int: (0, 3)

6) x-int: (-2, 0) and (4, 0)
AOS: x = 1
vertex: (1, 9)
y-int: (0, 8)

7) x-int: (0, 0) and (-2, 0)
AOS: x = -1
vertex: (-1, 2)
y-int: (0, 0)

8) x-int: (-4, 0) and (2, 0)
AOS: x = -1
vertex: (-1, -4.5)
y-int: (0, -4)

9) f (x) = (x + 5)(x - 3) 10) f (x) = -(x + 2.5)(x - 6.5)
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