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Quadratic  Functions
!
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Definition and properties  
How to convert from vertex form to 
standard and vise verse.

Find the equation from Given 
properties.

Solving quadratic inequalities 



Quadratic Functions
Quadratic function: Any functions that contains an     term.

Standard Form
Vertex Form

The graph of a quadratic function is called Parabola.
(U shape)
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Quadratic Functions

Vertex

Domain 

Range

Axis of  symmetry 

Open (up or down)

Max /Min Value

Increasing or 
decreasing 

interval

General Form

Vertex Form
.

2 2

f- CxJ=2CX -2 ) - 4 fox ) = - CX - 2) +6
i

( 2
, -4 ) ( 2,6 )

.

R R

[ -4 , Al l - as 6 ]

X=h= 2 X= 2

UP Down

Min value : - 4 Max value : 8Incon ( 2 , N ) Inc L - N , I ]
Dec on L - Ng 2)¥ Dec on [ 2in ) #

.
. →

-

f- ex ) = 242-8×+4

vertex :

x-e-zb-az-tg.bg
= 8g

=3
• Domain : R

f- CIA I = f (2) = 2622
- 8 (2) +4

• Range:[ -4g A )

= I . 4 - 16+4 =  . y
•

Axis : 4=2

• open : Up .

• i Vertex C 2
, -4 )

• Inc on [ 2,9 )

dec on ( - A ,
2 ]

form

properties
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Answer key

Real Numbers

{ y is real : y ≤ 1 }

(–3, 0) and (–1, 0)

(0, –3)

(–2, 1)

y = 1

x = –2

Down

Real Numbers

{ y is real : y ≥ –5 }

(–4, 0) and (0, 0)

(0, 0)

(–2, –5)

y = –5

x = –2

Up

Real Numbers

{ y is real : y ≤ 4 }

(–2, 0) and (2, 0)

(0, 4)

(0, 4)

y = 4

x = 0

Down
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Real Numbers 

{ y is real : y ≥ –4 }

(–2, 0) and (6, 0)

(0, –3)

(2, –4)

y = –4

x = 2

Up

x

y

1 2 3 4 5-1-2-3-4-5

4

2

-2
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-6
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-10

-12

-16

-18

x

y

1 2 3 4 5-1-2-3-4-5

5

4

3

2

1

-1

-2

-3

-4

-5

x

y

2 4 6 8 10 12 14-2-4-6

5

4

3

2

1

-1

-2

-3

-4

-5

x

y

1 2 3 4 5-1-2-3-4-5

5

4

3

2

1

-1

-2

-3

-4

-5
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Domain

Range

x-intercepts

y-intercept

Vertex

Maximum value

Axis of symmetry

Open up or down

2)

Domain

Range

x-intercepts

y-intercept

Vertex

Maximum value

Axis of symmetry

Open up or down

4)

Domain

Range

x-intercepts

y-intercept

Vertex

Minimum value

Axis of symmetry

Open up or down

1)

Domain

Range

x-intercepts

y-intercept

Vertex

Minimum value

Axis of symmetry

Open up or down

Properties of Quadratic Function

Find the properties of each quadratic function.



How to convert  from vertex form to standard form

How to convert from standard form to vertex form

Example : Convert the following quadratic equations from

standard form . to vertex form

• Fox ) = 342-180+5

a = 3
, b = - 18

X =
- b- =

- C - 18 )

2A I
= Id =3

F (3) = 3 (3)
Z

- 1823 ) +5 =  -
22

i. vertex : C 3 ,
-22 )

f- CX ) = a ( X - he) I K

= 3 ( X - 3) I 22

Example g Convert the following quadratic equations from

vertex form to standard form .

•
f ex ) = L X - 4)

2
- I

= ( XZ
- 84 t 16 ) - I = XZ

- 8 X + IS

• fax ) = 2 C Xt 3) I 3

= 2 CX 2+64+9 ) -3

= 242+124+18 - 3

= 2 It 12 X t 15

"



Properties Equation

.

find the equation of a quadratic function that satisfy the

given properties

• vertex : c 3
,

- z )
fcxk a ex -35a 2

x intercept 4 ⇒ f 243=0

• ox intercept : 4 ⇒ a
14-35-2=0

( 490 )
⇒ a - 2=0 ⇒ 9=2

•

.

.
f CN a 2 ( X - 3)

Z

- 2

• vertex :C 4 , - 2) f G) = a ( X - 4)2- 2

• y intercept : 2 y intercept f Co ) = 2

( 0227
⇐

a ( o - 4)
2

-
2 = 2

⇒ 16 a = 2 +2

⇒ l6a= 4 ⇒ a = 4g = ÷
I. funk Iq ( X - 4)

2
-

2

2

•
vertex : C - 3g -41 fcx ) = a Cox-13 ) - 4

•
addtional point C

1,60
) ( I , 601 ⇒ f Cl ) = 60

⇒ a ( It 332-4 = 60

⇒ 16 a = 64

→ a = 4

.: f CM = 4 ( ox t 312 - 4



لحل أي معادلة من الدرجة الثانيه
Solving Quadratic Inequalities #

-
Solve : NZ # > iz

ox =

-
b I V 4ac -

BZ

Ia

XZ
- ax -1270

NZ - X - 12=0

( X
- 4 ) ( net 3) =o

⇒ X=4 or 4=-3

- -.

-

i i
-3 4

←A ,
-3) U ( 4 , O )

Solve % 42-4×314

of
- 44 - 143 o

XZ
- 44 - 14=0

X ,

-4 I E-
- ( ) ( -14 ) - C- 412

#

24 )

=  -4 I F2 I= -416T
2

= 2+3 T2 and 2
-

3 RE

- -
I I

2- STE 2+3 FL

( → , 2- 3r2 ) U ( 2t3F
, A )


