Day 47 - Review Transformations after.notebook May 08, 2013

Warm-Up...

Given that (-2 , 5) is a point on the graph of y = fix), determine the
coordinates of this point once the following transformations are

applied...
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Summary of Transformations...
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Questions from Homework
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Transformations:

(‘A:
b=
=3 EED)-10  p=
2. The function y = f(x) is transformed to the
function g(x) = —3f(4x — 16) — 10. Copy eV N AR
and complete the following statements by | Vi

filling in the blanks. S - aX 3
The function f(x) is transformed to the J) 3
function g(x) by a horizontal stretch .
about the B by a factor of @. It is @) A- oX\S
vertically stretched about the B by a '6 q

factor of Eh. It 18 reflected in the B, and

then translated B units to the right and 0
El units down. ?
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Transformations:

y=7f) y=af (b(x—h))+k
Mapping Rule: (x,y) —> (%x + h,ay + k)

Important note for sketching...

Transformations should be apphied in following order:
. Reflections

. Stretches
. Translations

Cd o

Remember... RS T

Horizontal Vertical Horizontal
stretch about — ™ siretchabout — ™ translation
the y-axis by a the x-axis by a of hunits

i factor of |a and/or vertical
factor of 1B translation of
— ™ kunits
Reflection in Reflection in y— k= af(b(x — )
the y-axis the x-axis |
ifb<O ifa<0
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Example 1 D
Graph a Transformed Function

Describe the combination of transformations
that must be applied to the function y = f(x)
to obtain the transformed function. Sketch
the graph, showing each step of the

transformation.
a) y = 3f(2x)
b) y = fl3x + 6

o y= 356G

a=3 b=2
Vcr\'\m\ S o \zo-éﬂ\ S\v&\n
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a) y= 3f(2x)

a) Compare the function to y = af(b(x — h)) 4+ k. For y = 3f(2x), a = 3,
b=2 h=0,and k=0.
The graph of v = f(x) is horizontally stretched about the y-axis by a

factor of %
of 3.

* Apply the horizontal stretch by a
factor of % to obtain the graph

of y = f(Zx).

and then vertically stretched about the x-axis by a factor

* Apply the vertical stretch by a factor
of 3 to y = f(2x) to obtain the graph
of v = 3f(2x).

Would performing the
stretches In reverse order
change the final result?
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b) v = f(3x + 6)
§ A5@H+D) +0

b) First, rewrite v = f(3x 4+ B) in the form v = af(b(x — h)) + k. This
makes it easier to identify specific transformations.

v = f[3x + B6)
V= f{g[x + 2]) Factor out the coefflclent of x.

Fory=f3(x+ 2)),a=1,bz3 h= éandk= 0.

The graph of v = f(x) is horizontally stretched about the y-axis by a
factor Df% and then horizontally translated 2 units to the left.

* Apply the horizontal stretch 7N v = f(32)

by a factor of % to obtain the 3 (3,3) (9.3)

{ﬂ__a} —]
graph of v = f(3x). 35
(5 ‘}‘:

* Apply the horizontal translation | v =f2(x + 2))
of 2 units to the left to vy = f(3x)
to obtain the graph of

(-&
= fl3(x + 2)). I
=
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Example 3 )
Write the Equation of a Transformed Function Graph _ %

The graph of the function y = g(x]
represents a transformation of the
graph of y = f(x). Determine the
equation of g{x) in the form %
v = af(b(x — h)) + k. Explain your
answer.

Solution up 35 “.d L!‘."' _7

Locate key points on the graph of f(x) and their image points on the

graph of g(x). _ o

(—4, 4) — (=8, 10) Q-—; b.-— L‘ \\— ) Y\: o
(0,0) = (-7, 2)

The equation of the transformed
function is g(x) = 2f(4(x 4+ 7)) + 2.

7
Ellhy_fg Ll How could you use the mapping
1
. [M}—*[EH"‘-W”]W
units | | Y= 9% 6 verlfy this equation?

(o G 387)
(43 — (3, 10)
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17. The graph of the function y = 2x* + x + 1
is stretched vertically about the x-axis by
a factor of 2, stretched horizontally about

the y-axis by a factor of %, and translated

2 units to the right and 4 units down.
Write the equation of the transformed

function. Complete e Suace.

Y= Ak 4% |
9 WyE AR+t
?
3-3- =2 (X*-'h‘\ Vs by a Xackor o O
2 o=

10
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Questions from Homework

* No feflechions
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Homework

finish #7-11 on page 40

May 08, 2013
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bl 2 5 faa] [
B L =14 !
e A,
e LY, 0.0
I fl y.ﬁ—l | |I | |r

€5a) t =4n-14 B) f o= —dn+ 14
&) They are reflections of each other in the x-axis.

1.3 Combining Transformations, pages 38 to 43
1.a) y= -}'.[-:Tx) oy= —ilx*
b y=fi-axory=ax
2. The function flx) is transformed to the function gix)
by & horizontal stretch about the y-axis by a factor
of 1. It is vertically stretched about tha x-axis by

& factor of 3. It is reflected in the x-axis, and then
translated 4 units right and 10 units down.

3
¥—4=flx-5) none | none | nane | 4 5
Iy+ 5= 2130 nove | 2 % -5 | nane
[r: zlf(%(x - l]} nona % 2 |none| 4
!;_ jy+z--3ﬂa|'x+2}l xadsl 3 | 12| -2

<}

d

el

& a)
9. a)

vertical stretch by a factor of 2 and translation of
3 units right and 4 units up;
2 9 — [x + 3,2y + 4)
horizontal stretch by a factor of 1, reflection in
the x-axis, and translation of 2 units down;
[EXYE [%x. -y - 2]
refloction in the y-axis, reflection in the x-axis,
vertical stratch by a factor of%. and translation of
2 units loft; [x ) — [-x -2, —%y]
horizontal stretch by a factor of 3, reflection in
the x-axis, and translation of 2 units right and
4 units up; (x, ¥l — {%x + 2, =y e+ 3}

flaction in the yaxis, b 1 streteh by a
factor uf%. reflection In the x-axis, and vertical
stretch by a factor of %: [x, 3] — {-%x. -%p}
reflection in the y-axis, horizontal stretch by a
factor uf%. wertical stretch by a factor of 1, and
translation of 6 units right and 2 units up;
[x, ) — {—-%x 4By + 2)
y+a=-afixtdal B y-2=-3f-30x— 8]

2 NENEEEA
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MR AL L R LA ILAUA S11 LIED AAOLALS) CRELL LU

translated 4 units right and 10 units down.

mof%.vmuimhy_am’
translation of & units right and 2 units up;
E:.y]-v{-%xqrﬂ.%yi-z] |
8.3 y+s=-3flx+4) b y—2=-3fl-3x—~8

3

9. a) TR TS RE A=
¥-a4=fix-5) nane | none | nome | 4 5 ; o \
¥+ 5= 2f{3x nane 2 ;— =5 | none A\ »
1,0 1 _|H2 \ & X
¥= EI[E[I— 1]} nane |z | 2 |none| 4 =
a2
o o
y+2=-3f(2x+ 2) | wavis | 2 i w [Tk
4.3 y=fl—(x+20-2 b y=fl2x+1) -4 | %
S.a) [ TyEdExIshHal vk | Nz |0 x|
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