Precalc Section 1.6 in 1 Day.notebook

September 27, 2016

Find the formula for the inverse.
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Section 1-6

of functions.

Graphical Transformations

« Students will be able to algebraically and graphically
represent translations, reflections, stretches and shrinks
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TRANSFORMATIONS

If a new function is formed by performing certain operations on a given
function f, then the graph of the new function is called a
transformation of the graph of f.
Reflections, and horizontal/vertical shifts are called rigid transformations because
they do not change the shape of the graph.
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Translations

Let ¢ be a positive real number. Then the following
transformations result in translations of the graph of

v = fx).

Horizontal Translations

—

v =Ax—c) a translation to the right by ¢ units
yv=fxtc) a translation to the left by ¢ units
Vertical Translations N +

v =fx) Lc a translation up by ¢ units

v =Ax)—c a translation down by ¢ units

-
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Vertical/Horizontal Translations

Describe how the graph of y = |x| can be transformed to the
graph of the given equation.

y=I[x|-4 y=|[x+2]
vertical 'l'ravlsla-l\'ovs hor'.‘lon'}%‘ ’l'(‘\")\‘vl‘;“
of Y units down o % omts el

#3

#11

Describe how the graph of y = x2 can be transformed to the
graph of y = (x - 3)2

(9—_ (x-3) -5 Fia.]'\+ 3

P

Aown S5




Precalc Section 1.6 in 1 Day.notebook

September 27, 2016

Finding Equations for Translations
Write an equation for y, the translation of x3 shown in the
graphs...
¥ ) y b
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by performing a translation on y = Vx

HORHAL FLOAT AUTO REAL DEGREE HP n

Write the formula for the function graphed that was obtained
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Reflections Across Axes

The following transformations result in

reflections of the graph of y = f(x): (=X,'Y) o

Across the x-axis

e (X’ y)

Yy =)

Across the y-axis

Yy =f—x)

e (X y)

Finding Equations for Reflections

Find an equation for the reflection of f(>e)’§2)£f;:(‘:)3

across each

axis.
X-GX'\S (d'-_- _‘SCK) _)E'X‘Q> -Cx +9
- X*+3 X +3
_ 5(-x)-9  -5%-1
y-axs 9 §<-«> L3 XT3
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Find the equation of the reflection of f across the
X-axis and y-axis

f(x) = x3-5x2-3x+ 2

X-6x:S = —(xB-S'x-L-'Sx*L)
- xS e 3x-2
Y. ax:s = (-x) - $Cx) -3V

:ox’- Sx $3%x*2

Stretches & Shrinks

Let ¢ be a positive real number. Then the following

transformations result in stretches or shrinks of the

graph of y = f(x):

[x] a stretch by a factor of ¢ if ¢ >1
y=/ a shrink by a factor of ¢ ifc <1

or >hrinks

y=c- f(x) {

a stretch by a factorof ¢ ifc >1
a shrink by a factorof ¢ ifc <1
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Shriak: ,
Vertical/horizontal stretching and com‘?)'r.e%glﬂil on a graph distort the shape, so they
are called nonrigid transformations.

Vertical | = ¢ §ex) Horizontal %=§(’é)

C 7\ Stretch/ C»>| Stretch/
c ¢ | Compress ¢ ¢ | Compress
2069 S 23 )
S0 ‘ )
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2

& 4 3 2 - T3 45

2

3
i
L5

J) =.1‘*"_- 2x2+ 1 JIx) =x7-2x2+ 1

For the problems below, describe the transformations that produce the
graph of g from the graph of f| Note - if there is a number in front of The
x term, factor it out.

reQ\qu over X
1. f(x)=+x horizonk | $ranslatom YoleLt

g(x)=—Jx+4-3 Verdical +mn‘:(4~l\m 2 down
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verdical shan h q

9‘ re-“—lao‘l- (J"“"’
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S Verdao| shekh
/{\ x 3 hpn’l- Sl'lf"n’\

\ QL mby gt
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Write an equation for a function whose graph fits the given description.

The graph of f(x) = ./x is shifted two units down, reflected in the x axis, and

compressed vertically by a factor of 1/2.

0737 y--37Tx g}r-a'zﬁ-:l]

The graph of g(x) = x 3 is shifted four units left, stretched vertically by a
factor of 3, reflected in the y-axis and shifted two units up.

%:3(—%‘/)3 4+ 3(_ (x+tl))3+2

The graph of h(x) = ]x‘ is shifted six units right, stretched horizontally by
a factor of 1/3, reflected in the x-axis, and shifted three units down.

Y= |x-0| ‘3=‘|§(x-()|

- [0 U o) -BJ

When you combine transformations, it is best to perform them in the following
order:

1. Horizontal Shifts, 2. Stretch or Compress, 3. Reflections, 4. Vertical Shifts

Given the graph f(x) to the right, 4
graph the following function: 3

2

1

“1,-1) /| X
L ERERET AR g\a X
(-5,-3) 2 .-2)
3
1
9(x) =—

233)+1 : (1,3)
x o) 3 /\

| . 421 »
.i(_g)\«l- 5 £1.21) /) >

-S -3 - @ 4 3 2 - 0 1 2 \4—5 6
- | - ’ (;5 -3) 2 @ 9
| 2 3

(1,3)
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Transforming a Graph Geometrically

Decribe how to transform the graph of y = f(x) shown to the

graphofy =-f(x-2)+4
N
\\/

Summary of Transformations:

(Below, the brackets represent the basic function)
oppos:tes

y=-al-bx+c)+d

reflect reflect T horizontal \Vertica|
over over shift shift
X-axis y-axis (rightifc<O0)| (upifd>0) |+
(leftif c > 0) Hf|(down if d < 0)|~
vertical horizontal
stretch/shrink stretch/shrink

(stretch ifa > 1)
(shrink if a < 1)

(stretchif b < 1)
(shrink if b > 1)
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Section 1.6 Homework:

# 3 - 30, 39 - 54 by 3's
59 - 64 all \,\/

Summary of Transformations:

(Below, the brackets represent the basic function)

y=-a[/-b(x+c)]+d

reflect reflect T horizontal vertical
over over shift shift
X-axis y-aXiS (I’Ight if c < 0) (up ifd > 0)
(leftifc>0) | |(down if d < 0)
vertical horizontal
stretch/shrink stretch/shrink
(stretchifa> 1) (stretchifb < 1)
(shrinkifa<1) (shrink if b > 1)
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