Precalculusy Unt 1 Notes—Tronsformaliony

: RIGID TRANSFORMATION —-a transformation that will leave the size and shape of a graph
| p p
unchanged. This includes horizontal translations, vertical translations, reflections, or any combination of
these.

NON-RIGID TRANSFORMATION —a transformation which will generally distort the shape of'a graph.
This includes horizontal or vertical stretches and shrinks.

Transformation Function Descripticn
Horizontal Shift fx + h) Shift left h units
f{x - h) Shift right h units
Vertical Shift flx)+ & Shift up k units
fixl -k Shift down k units
Reflection ~f{%) Reflect across x-axis
fl—x) Reflect across y-axis
b Vertical Stretch/Compress af{x},a>1 Stretch vertically by a factor of
af(x),0<a<1l Compress vertically by a factorof @
Horizontal Stretch/Compress flox), a>1 Compress horizontally by a factor of 1
a
flax), 0 <o <1 stretch harizontally by a factor of é—

NOTE: If there is a coefficient to x and a horizontal translation (a “gk and an “h”) then the coefficient
should be factored out in order to truly see what the horizontal shift is.
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« Horizontal shifts

Horizontal stretch/compression
Reflection over y-axis

Vertical stretch/compression
Reflection over x-axis

Vertical shifts
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Example 1 ~ Describe the transformation that occurs from a parent function.
a) f(x)=x"+3 317&’2 Shift up 3 B
b) f()=x"-5 Y= X2 ohttdown S

shitt v \(ﬁS’\ gy

sk b left Y

vert. Shretch \O‘j R '\[‘OL"HV of 3‘
VoV X S\'\Y\Y\K b‘avﬁ, Lét(%y C\Y 731

0 f)=(-2" 4= %’
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e) f(x)=3e" 5 E‘

D fW-se Y= @ (
g /() =(3x)’ WNI Shrinte Lha (w u\”ﬂf ‘
h) ()= (%x) ‘j7‘ heviz S¥ve ko \73 o backor ot 2
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D /(x)=—| Y= |k} weblect over X -AXS
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Example 2 Describe how the graph of y = ‘xl can be transformed to the graph of the given equation. -
a) y=|xj-4  shitt dowe 4
b) y=|x+2| shiEt lebt 2

o y=-x-6 smb Ncbh’r(a ) veflect over X-aix1s

& y=lx+ = |- (A"‘Z)l shit right Z) (e Vet ovey \Sr(,\x{g

e y=-x+3-7 shif+ {ef} 3
Veflect ovey X 0SS

down 1
Example 3 Find an equation for the following transformations of the function f(x)= Jx .

a) f(x) is reflected over the y-axis and translated up 3 units

y= \=x +3

b) f(x) is vertically stretched by a factor of 3 and translated 4 units left

4= Xty

c) f(x) is horizontally shrunk by a factor of E and reflected over the x-axis
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Example 4 Describe the following transformations that have been applied to one of the 12 parent
functions.

a) f(x)=0.5sin(2x—-6)+7 = C.S sin [f(ﬁ *3)] -+
hoviZ skttt rigght 3 ) W L.
heviz Shrink g o bocky ot & Vel wp T
vert. SHriak poyq factar ¢f 6.5 ) sha up?
b) f(x)=—ln(—x+4)—2 o -~ln t,l(x.,q)t]qg\
heviZ. St b riGiay 4%

Yetleot over o-au s o v

e \(eCj' ovel X-CUx1S  Shd i LiGW“ Z
C) f(X): X
l+e

vetlect over 4y -awns

Vv b, Shredcie bay o fecta o 2

Example 5 Find an equation for the following transformations of the function f(x)=¢e".

a) f(x) isreflected over the x-axis and translated down 2 units

LJ T =)
b) f(x) is vertically shrunk by f factor of 7 and translated 6 units right
i <o

B
c) f(x) is ho:jzontalLIE s(t'rét(ched by a factor of 7 and shifted up 3 and left 4
L Fey
y=e e 3
Example 6 Given the graph of f(x) in each coordinate plane below, sketch each of the
transformations indicated:
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