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Transformations of Quadratic Functions Notes

The parent function of a function is the simplest form of a function. The parent function
for a quadratic function is y = x2 or f(x) = x2. Complete the table and graph the parent
function below.

X Y As you can see, the graph of a gquadratic
x2 function looks very different from the
3| graph of alinear function.
i ‘1 The U-shaped graph of a quqdrohi
Az functionis called @ ”Pa:(o» ol .
0 52'_:0 st 4 5% N & g The highest/lowest pomt (or turning point)
1 ,", | 2r D) J_ on a parabola is called the g_ex_—[—_eA
2 2"—,'1 o LOUX Remember, in order for a function to be
jid B A a quodrciiic function, one term must
3 1A B have X .

The graph above is our parent function — it represents a quadratic function that has nof

heen changed in any way. We are going fo talk about the transformations of
quadratic functions and how those transformations are represented in the equation of

a quadratic function.
Exploring the “k"

Answer the following questions about the transformation from the parent graph (solid
graph)to the new function (dotted parabola).

N 6 n b b oW L

o 4 & i b b

Describe the transformation: 3 Up Describe the transformation: 2 DOW n

What is the vertex of the new function? What is the vertex of the new function?

@3 ©-2)
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Exploring the “h"” Value
Answer the following questions about the transformation from the parent graph (solid
graph)to the new function (dotted parabola).
T p— —

L B
. | 4
. |

%

T e e |
"

3 y.r'/.': 'rr'*- i O l
y=G+D? L

Describe the transformation: \ LQ/@-{— Describe the transformation 5 ?_ ‘(Jl‘l‘l

What is the vertex of the new function@ What is the, vertex of the new function?g

¢Lo) (3,0)

Exploring the “a” Value
Answer the following quest‘ons about the transformation from the parent graph (solid
graph)to the new function{dotted parabola).

1 t | é‘
S
Describe the transformation: “u_h 6‘ escribe the transformation: S A\ § ‘;‘1&

What is the vertex of the new function? What is the vertex¢f the new function?
y C.O //O
Describe the trc:nsformoﬂcv ‘ 'I -PP VL\,

)
What is the vertex of the new function? \rq‘
(o,° L4
~5\\~
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‘(W\C\.‘Z\—q o -
sum = 5
Vertex Form: . = C'/\()\—’ \’\) t k

Variable \ Sl.lmmary of the Effects of the Transform ions
NS
a A L)X(‘e(\\(:&— la| > 4‘ 8\ ?\4 O
NS ﬂ'%fl,\/u *5’&\ T ;ni"‘u()"o""'!'

%U
Shi+ - (1) Risht# | [
vertex: G" ) /5]
and name the vertex:
5 V.S eV
W vrefled e NS |al=2 V-5
2) Create an equation to represent the following fransformations:

. hovizortal  9-&#)" Lot % %
; &
) N vl vox +#% VP # <§/
jL\‘ﬂF-F v Xl‘# Aown # ‘_‘R‘
Practice
1) Given the equations below, describe the transformations from the parent function
ay=Hdx-42+7 b.y ==2(x4+2)*4 N y——{x 3)2 8
Dac-| aco, |@adolbeiinlg iy i Nanith
Oh-tl y g @t P P> 3RET
@ S)Llr'ﬁ‘"‘ @\15 SMP ®k:'g 8])0\”}'\/
K=2, 7up <
Shifted down 4 un - Qx_\-\\l.fk
a. Shifte its, right 1 unit, andreflected across the x-axis - o~
v--4 E:_\ Ao b —(%--4

b. Shifted 6 units, reflecte the x-axis, and stretch by a factor of 3 ) k
o Unik x—\f\ -+
k=6 ALo (al=3

k_}_ h, QLo MI’} b:a\(x—lﬁ‘l«
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k

Identifying Transformations Practice V\

a_ Vertical N \ i
cunton | gk (Retectont | s ) il | Vet
2 q: - ’)— 0L
e oy Nfefed Vst No [4up
23 = Sl —
\&.)/ y=5(x+1)2 h-_-:lo no VS‘IYCUq \L(;rl No

v-demmios hz lap (VsheinR2RIGHTIS Down
o 02" Nrefied Nowiok | No- N o
sleewes B30 N0 Vshak DR(al 't o
y=4x2—2

yda+12-s - Vv no

y=-3x—4)7+1

1
_ .2
y=sx

v =2(x+3)?

y=x%+4

y=(x+ 4

y=15x2-9

y=-x?+2

y=-08(x—4)?

y=-32x2+11
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Writing Equations in Vertex Form Practice
Write the equation for a quadratic function which has been...

1) reflected across the x-axis and translated down 3 units,

2) vertically stretched by a factor of 2, and translated right 5 units.

3) reflected across the x-axis, vertically stretfched by a factor of 1.5, and translated left 1
unit.

4) vertically shrunk by a factor of ', franslated right 2 units, and franslated down 4 units.

5) translated left 3 units, reflected across x-axis, and franslated up 2 units.

6) translated down 1 unit, franslated right 7 units, and vertically shrunk by a factor of 0.3.

7) vertically stretched by a factor of 2.5, translated right 1.5 units, translated up 3.3 units,
and reflected across the x-axis.

8) translated left 6 units, translated down 2 units, and reflected across the x-axis.

?) neither stretched nor shrunk but has a vertex at (3, 4).
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Transformations of Quadratic Functions - Matching

Up 4 and left 2

Reflect across x-axis and up 3
Vertical stretch by 3 and right 5
Vertical shrink by = and right 5
Right 2 and up 4

Vertical stretch by 3 and down 5
Reflect across x-axis and down 3
Vertical shrink of % and down 5
Up 4 and right 3

Reflect across x-axis and left 3

Vertical stretch of 2, right 4 and up 3

Reflect across x-axis, vertical stretch of 3

and left 5

Vertical shrink by 3, right 2 and up 4

Vertical shrink by % and up 4

Vertical stretch of 2, left 3 and up 4

f)=(x-2)*+4
f(x) = =3(x +5)?

1
f(x)=§(x—2)2+4
flx) = —(x+3)*
f(x)=%x2—5
f(x) = —x*—3

1.
f(x)=(x—§)z+4

1 2
f(x)zzx + 4
f(x) = 3(x = 5)?
flX)=(x+2)?*+4
flx)=—x%+3
f(x) =3x*>-5
f) =2(x+3)2+4
fO)=2(x—4)72+3

1
f@) =5 =5)
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