Quadratic Functions

y'=ax2+bx+c

and "b" are coefficients and "c" is a constant

where "a
e The functions is said to have a degree of 2 (highest exponent)
e There are 3 forms of a quadratic equation...

GENERAL STANDARD TRANSFOEMATION AL
y=ﬂx2+bx+c‘ *'_}r=.::|:x—h)2+k [y
V(h.K) , \/( h. /<>
Stendard Qaadval, o 5 @ {) (X_j\ =
}j: x>  Wwhere :: :: .IS the vertical stretch factor , (7 ) l>
h" is the horizontal translation

"k" is the vertical translation

Mapping Notation - a notation that describes how a graph and its
image are related.

For Quadratic Functions...

(x,y) = (x+h,ay+Kk)

Where the first point from the graph y = x2 maps onto a point in the image graph.




Properties of a Quadra‘ric

e identify key properties and points...

STANDARD FORM: S z Z'
- Stretch Factor (direction of opening / shape)

Translations (horizontal / vertlcal)

Vertex (A, k)

Domain {any real number}—‘ ’K&

Range (depends on direction of opening and "k" value)
Mapping Notation: (x, y)=>(x + A, ay + k)

Axis of symmetry where x = 2
y intercept (let x = 0) .

ex: y = —2(x— l)2 +3
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Transformations of the Quadratic
Function in Standard Form

y=a(x-hy+k

Direction of Opening: (“Look at the sign of the stretchfactor”)

o If a0, then the gaph opers weward.

o [fa<0,thenthe gaph opers downward.

Vertical Stretch: (“Loolk at the pmgnitude of the siretch factor™)

* [f]q>1, then the graph becomes nayrower.

. Iflcz| =1, then the gaph stays the same. _

o [f0<|q|<1, thenthe graph becomes widsy.
Horizontal Transhtion: (“ Think opposite™)

# [fh>0,then the gaph moves fothe ¥ ght i units.

# [fh=0,thenthe gaph does not mowe horizortally.

o [fh<0,thenthe gaph moves fothe lef b uits.

Vertical Translation: (¥ Exactly the same™)

s [fi>0,then the gaph moves ypward Ui,

o [fi =0, then the graph does nat move vertically.

s [fk<0,then the gaph moves dowrmeard i 100,
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HOMEWORK...

/Norksheet - Transformations of the Quadratic.doc
S

Worksheet Solns - Transformations Sheet 1.doc

S

Worksheet Solns - Transformations Sheet 2.doc

S



[image: image1.jpg]GENERAL FORM, STANDARD FORM, TRANSFORMATIQNAL FORM
OF QUADRATIC FUNCTIONS (Sheet #1)

| For each of the following quadratics written in general form, state the direction of opening,

vertical stretch and y — intercept.
a) y=5x*+2x-3 b) y=2x-5x+1 ¢) y=-2x'+4

f) y=-dx-5

d) y=—r B) y=3xz+2x+%

2 For each of the following quadratics written in standard form, state the direction of
opening, vertical stretch, vertex, equation of the axis of symmetry, maximum or minimum
value and range. Also, make a rough sketch for each.

a) y=2(x+17+3 b) y=3(x-1)+8 o) y=—x+2)?

&) y=G-7" &) y=—08(x-5"+16 ) y=-5-3"

3. For each of the following quadratics written in transformational form, state the direction
vertical stretch, vertex, equation of the axis of symmetry, maximum of minimum

of opening,

valus and sange. Also, make a rough sketch for cach.

a) (-2 =(+3P b) <+ =) o) 4y-9=G+D?
& Ly=G-ay ) 2o+’ £ -30-D=5

?

. ‘4. Match each of the following equations and graphs.

a) y=20+1? b) y=—(x-37+2 ) G-2=G+D’
d) 2y-n=5 e) —(y»+3)=(x-1)2 0 y=-2x+3'-2
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[image: image2.jpg]GENERAL FORM, STANDARD FORM & TRANSFORMATIONAL FORM
OF A QUADRATIC EQUATION (Sheet #2)

-
~~ 1.For each of the following graphs of quadratics, write the domain, range, vertex, equation of ~ *
!3@ axis of symmetry and the maximum or minimum value.
4 o OHIHITH Shs
: t
st HE
i
L

2. The following quadratics are written in standard form. What transformations of the basic
y=x* graph have occurred in each case? Also, make a sketch to show these transformations.
a) y=2¢ b) y=-34 ) y=dr-1 d) y=(+2' - &) y=(x-1?

0 y=-2x+5" 8 y=(x+4-2 h) y=2z+8)"~1 i) y=—x-3y'+4

3. The following quadratics are written in transformational form. What transformations of the
basic y=xgraph have occurred in each case? Make a sketch to show these transformations.

a) -2 =@+’ b) (y+D)=(x-3* ¢) dy+)=(x-1)
&) -3749)=(x-6) ) -+6)=(x+4 0 -30+4= (=67
C Hlon-s ) 2+6)=5 i By=(e-37 D 2=y

4. Express in general form:  y=a’ +bx+c
a) y=3-1} b) y=2x+7  ©) y=-2x-3+1

&) 4y D=2 ) -Iy=G+5 8 Sp-9=7

d) y-2=(x+4)
h) %(y'&}):(x&l)’

) Zo-o=d ) -S+n=G+)f

5. Write in transformational form:  (y~£)=(c-#"

a) y=G-3 b) y=Gr+4)?-2 ©) y=2As-1'+6 d) y=3x-27

s

€) y=—4(x+27-3 f) y=22+1 g y:%#-s h) y=6(x+3)'-1
6. Write in standard form: y=a(x—h)+k
,a) y-4=(x+7 b) (y+3)=(-1) ¢)2y=(x-3 d) 4y=(x+2’ ¢ -3y=x
N Ay =(-2 ) rD =G B1e-3= D el i
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Q Worksheet Solns - Transformations Sheet 1.doc
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| For each of the following quadratics written in general form, state the direction of opening,

vertical stretch and y — intercept.
a) y=5x*+2x-3 b) y=2x-5x+1 ¢) y=-2x'+4

f) y=-dx-5

d) y=—r B) y=3xz+2x+%

2 For each of the following quadratics written in standard form, state the direction of
opening, vertical stretch, vertex, equation of the axis of symmetry, maximum or minimum
value and range. Also, make a rough sketch for each.

a) y=2(x+17+3 b) y=3(x-1)+8 o) y=—x+2)?

&) y=G-7" &) y=—08(x-5"+16 ) y=-5-3"

3. For each of the following quadratics written in transformational form, state the direction
vertical stretch, vertex, equation of the axis of symmetry, maximum of minimum

of opening,

valus and sange. Also, make a rough sketch for cach.

a) (-2 =(+3P b) <+ =) o) 4y-9=G+D?
& Ly=G-ay ) 2o+’ £ -30-D=5

?

. ‘4. Match each of the following equations and graphs.

a) y=20+1? b) y=—(x-37+2 ) G-2=G+D’
d) 2y-n=5 e) —(y»+3)=(x-1)2 0 y=-2x+3'-2
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~~ 1.For each of the following graphs of quadratics, write the domain, range, vertex, equation of ~ *
!3@ axis of symmetry and the maximum or minimum value.
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2. The following quadratics are written in standard form. What transformations of the basic
y=x* graph have occurred in each case? Also, make a sketch to show these transformations.
a) y=2¢ b) y=-34 ) y=dr-1 d) y=(+2' - &) y=(x-1?

0 y=-2x+5" 8 y=(x+4-2 h) y=2z+8)"~1 i) y=—x-3y'+4

3. The following quadratics are written in transformational form. What transformations of the
basic y=xgraph have occurred in each case? Make a sketch to show these transformations.

a) -2 =@+’ b) (y+D)=(x-3* ¢) dy+)=(x-1)
&) -3749)=(x-6) ) -+6)=(x+4 0 -30+4= (=67
C Hlon-s ) 2+6)=5 i By=(e-37 D 2=y

4. Express in general form:  y=a’ +bx+c
a) y=3-1} b) y=2x+7  ©) y=-2x-3+1

&) 4y D=2 ) -Iy=G+5 8 Sp-9=7

d) y-2=(x+4)
h) %(y'&}):(x&l)’

) Zo-o=d ) -S+n=G+)f

5. Write in transformational form:  (y~£)=(c-#"

a) y=G-3 b) y=Gr+4)?-2 ©) y=2As-1'+6 d) y=3x-27

s

€) y=—4(x+27-3 f) y=22+1 g y:%#-s h) y=6(x+3)'-1
6. Write in standard form: y=a(x—h)+k
,a) y-4=(x+7 b) (y+3)=(-1) ¢)2y=(x-3 d) 4y=(x+2’ ¢ -3y=x
N Ay =(-2 ) rD =G B1e-3= D el i
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