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Lesson 2.6A: Combinations of Transformations

Summary of Transformations

If y = f(x), then describe the effect of a, k, d and c.

d represents_horizontal translation
ifd< 0O left"d" units
if d>0  right"d" units
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C represents__ vertical translation

ifc<O

down "c" units

if c>0 up "c" units
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/

yv=af[k(x-d)]+c

/

vertical stretch/compression

a represents_and/or reflection

ex: «=L{ s (cmP/esS‘lcv\ ba, 2

|| J— | |
a

if 0 < a < 1 vertical compression by
if a>1
ifa <0

vertical stretch by "a"

reflection in the x-axis

horizontal stretch/compression

k represents and/or reflection

1
if 0 < k <1 horiz. stretch of ",°"

if k>1
ifk<O

horiz. compression of "k"

reflection in the y-axis

Order of Transformations

e Stretching /Corv\pr\c’séw\g
e Reflecting

e Translations

1°: Transformations that are multiplied/divided

2" Transformations that are added/subtracted.
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Ex. 1: Describe the following transformations on a function y = f(x).

Transformations Transformations
Function to apply first to apply second
@ Horizontal translation to
) (Ve Reﬂ?ction inthe x-axis | (o right 3 units
y=-2f(x-3)+1 @® Vertical stretch of 2

S

e Vertical translation up 1
unit

y=f(3(x+2))-5

o &

e Horizontal compression
by 3

e Horizontal translation to

the\left 2 units {
° Verticaltranslation

units

y=-5f(-2(x-4))-1

YRS

-
\\} Reflection in the x-axis
2 Vertical stretch of 5

VAN
:3) Reflection in the y-axis

Horizontal compression
QEV 2 hW.c

e Horizontal translation to

the right 4 units
e \lertica translatio

unit

If the transformed equation is not given in standard form, you will have
to factor in order to determine the correct order of the transformations.

y=af[k(x-d)]+c

Ex. 2: kEﬂ'ify the transforma@hat have been applied to each of the

following base functio

a) y:f(/@<+6) b) y=+—-x+5
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y=af[k(x-d)]+c

(x,y)a(%«o\)az*c)

Ex. 3: Given the graph of f(x), transform the function as indicated.

g(x)=-f(2x+6)-2

(xig)= (%”5)—8’—13 amEm

(\) HQ’&. Cbmprcss'/oA La 2
@ ?Q‘F l?c_\l\zy\ N x—oxis A—/

@5‘\\&\ ('?LF 3
QShied dhown >

(~5-4) =z 2)

\ y = f(x)

(=22) = (-4 %)

Ex. 4: Write the equation of the transformed function using the given

base function and transformations.

a)

f(x) = x2, reflected in the x-axis, vertical stretch by 3, left 6, down 2.
-

& ® —x? X

{‘(7& = "XZ &
I = -3 (x~6) =

@ L) = -3x? =

1
b) f(x) =— , horizontal stretch by 2, reflection in the y-axis, right 7, up 3.
[ (&> —

©
£ = b
> T @ =) =
foy - | .
_;/\7 S"V\p\\ﬁ\(s Yo
L) =

)
+ 3
~1(¢-7)
=2
x-7

@
c) f(x) =+/x , horizontal compression by 3, reflection in the x-axis,

@reflection in the y-axis, left 6, down 2.
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Ex. 5: Given f(x), write the corresponding equation and graph the transformed

function. s
a) f(x) =x3 , graph g(x) =-2f(3-x) + 4
= —2{(—9&5} +Y
= [~ 1
(., ‘j\ —>(—/>(+3) —Q‘g—v'—q
. - 3
(0.0) = (3,4)
() - (2
(2.3) (1—12)
(\'-">“5(Lt((o>
(\2"8)%(590} -
b) f(x) =/x, graph g(x)=f(-2x+6)-5 "

:4[—2(7(—5)]'5
Xy =(x~2,y-5)

©e) > (3-5)
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o) fx)= L graphg(x) = f(x+3)-4
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