Day 5 - Stretches (Period 4) continued.notebook February 05, 2014

Warm-Up

8. Copy and complete the table.

Transformed Transformation of
Translation Function | Points
vertical ¥=f(x)+5 (x¥)—(xy¥y+5)

H y=1ix+2) WVN—=(x-7. 9 ‘\a--.\

N y=1x-3) @)D ,u) h=?>

\ y=f(x)—6 ();? =Ky K=-b
horlzontal =y 4 9 = fix+ 4) (x,0)=>(xN _Q h=-4 ¥=-5
and vertlcal ,(5 ,5
ot =30 en-ecray-a b= k-6
ey 5=§Q4§\Bw.ﬂ—=[x—z.y+al h=-9 k=3
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Questions from Homework
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Transformations:

New Functions From Old Functions

Translations
Stretches

Reflections
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Reflections and Stretches

Focus on...

~~~developing an understanding of the effects of reflections on the
graphs of functions and their related equations

« developing an understanding of the effects of vertical and horizontal
stretches on the graphs of functions and their related equations
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A reflection of a graph creates a mirror image in a line called the line
of reflection. Reflections, like translations, do not change the shape of
the graph. However, unlike translations, reflections may change the
orientation of the graph.

* When the output of a function y = f(x) is multiplied by —1, the result,
v = —f(x), is a reflection of the graph in the x-axis. <\!C\)(\(O\\ (e‘(\@(‘f\\d"\)
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* When the input of a function y = f(x) is multiplied by —1, the result,
v = f(—x), is a reflection of the graph in the y-axis. (‘u\w&l\

Mogping tellection)
Y3 Exs)

.......... A 2 Y & ! ) . - -
- : mnvariant point
* 3 point on a graph that
o remains unchanged
/ after a transformation
A 15 is applied to it
— * any point on a curve
\Z:v . T \ v p X
Y N that lies on the line
Rt \ f reflection i
ding \ \._LSX / of ref eu:t fon Ii an
invariant poin
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Example 1
Compare the Graphs of y = f(x), y= —f(x), and y = f(—x)

a) Given the graph of y = f(x), graph the functions y = —f(x) and

y = fl=x)
b) How are the graphs of y = —f(x) and y = f(—x) related to the

graph of y = f(x)?
I'ry

February 05, 2014
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Remember...

* When the output of a function y = f(x) is multiplied by —1, the result,
v = —f(x), is a reflection of the graph in the x-axis.

e Sketchy = J(¥) on the axis below .I\\faf).od\\-
) — (x,-:;) Ranis
AHD K H2) vx

AP P EP) —\<

D _F
B

() C(1,0) oIS

-4 -2 ob¢

D(b,'-\) D.('S,-"() A_f()/BE
el B6a) T Y




Day 5 - Stretches (Period 4) continued.notebook February 05, 2014

Remember...

» When the input of a function y = f(x) is multiplied by —1, the result,
v = f(—x), is a reflection of the graph in the y-axis.

* Sketchy =/(-¥) on the axis below . "
() = (% 9) -Iw‘%\:&-
RED A (43)
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Homework Page 28 #1, 3,4

1. a) Copy and complete the table of values
for the given functions.

X f=2x+1 g)=—f(x) hx)=fl-x)
-

_4 - v
1 s 8§
0 | ) !

2 5 -8 :3
4 9 =9 7

3. (:(":1‘D :h_:l:)h& f,?}t'ou 0

+ Copy the graph o fth fu cti na.rld

sketch its reflectio

the same set faxes (\K“\“Ql (&\M

« State the equation of the reflected

function in simplified form.

« State the domain and range of each

e of eac T
function.

o
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February 05, 2014

stretch +@m{esion . scale factors between

e atransformationin
which the distance
of each x-coordinate
or y-coordinate from
the line of reflection
is multiplied by some
scale factor

—

Oand 1 resultinthe ey. .\ ,g o:
point moving closer to 2’6

the line of reflection;
scale factors greater
than 1 result in the
point moving farther
away from the line of
reflection

11
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Vertical and Horizontal Stretches (&, 'Plsﬁ- 30)

A stretch, unlike a translation or a reflection, changes the shape of the
graph. However, like translations, stretches do not change the orientation
of the graph.

* When the output of a function v = f(x) is multiplied by a non-zero

constant a, the result, y = af(x) or 1 = f(x), is a vertical stretch of the

graph about the x-axis by a factor uf ]r: If a < 0, then the graph is also
reflected in the x-axis. S

* When the input of a functlon v = f(x) is mul iplied by a non-zero

constant b, the result, y = f(bx] is a horizontal stretch of the graph
about the y-axis by afactorof . If b < 0, then the graph is also

Ibl
reflected in the y-axis.

*H—xy)

February 05, 2014
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Vertical Stretch or Compression...

* When the output of a function y = f(x) is multiplied by a non-zero

constant a, the result, y = af(x) or% = f(x), is a vertical stretch of the

graph about the x-axis by a factor of |a|. If a < 0, then the graph is also
reflected in the x-axis.

Example 2

Graph y = af(x)

Given the graph of v = f(x), 7 3
* transform the graph of f(x) to 6

sketch the graph of g{x) v =1

® describe the transformation 4
* state any invariant points
* state the domain and range
of the functions BT T 5o T

a) glx) = 2f(x) Y
b) glx) = 1f(x)

13
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) glx) = 2flx) @=2
o vechicall Setchad ‘0‘3 a factor oF 2

....... v T T T T T T EEEEEET Y

February 05, 2014

The invariant points are (—2, 0) and (2, l]!.

For f(x), the domain is ‘-’T"‘« “ -"‘-I
[x| -6 < x < 86, x € R}, or [-6, 6], N ‘ i' -2,0
and the range is 0.2
[v|0=y=4,yeR},or|0, 4] !

For g(x), the domain is {x | -6 < x < 6, x € R}, or [-6, 6], 3,0
and the range is [y |0 < y < 8, y € R}, or [0, 8]. 6,"‘

9,0
6.7

14
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b) ) = 3/

6 —4 -2 0 2 4 B
g Y

The invariant points are (-2, 0) and (2, 0).

For f(x), the domain is

x| -6 =<x=<6,xe€ R}, or [-6, 6],
and the range is

y|0=y=<4,yve R}, or[0, 4].

For g(x), the domain is {x | —6 < x < 6, x € R}, or [—6, 6],
and the range is {y |0 < v =< 2, v € R}, or [0, 2].

15
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Horizontal Stretch or Ccn'npr*c»:’.ssicm...(“‘c‘?‘"’“"\53

e When the input of a function y = f(x) is multiplied by a non-zero
bx), is a horizontal stretch of the graph

constant b, the result, v =

factor of 1

about the y-axis by 4 b’

reflected in the y-axis.

Example 3
Graph y = f(bx)

Given the graph of v = f(x),

¢ transform the graph of f(x) to sketch
the graph of g(x)

* describe the transformation

¢ state any invariant points

* state the domain and range of the
functions

a) zlx) = f(2x)
) -

February 05, 2014

b < 0, then the graph is also

_',I'J
V=T1x)
4.
S 4 -2 0 4 X

16
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a) glx) = f(2x) b=2

oot | “3

.{

CY,

VA

4-
(o

y=T1(x)

4|-2lo0
€3.0) y

2 4

February 05, 2014

Q.0

The invariant point is

For f(x), the domainis {x | -4 < x < 4, x € R},
or [—4, 4], and therange is {y |0 < y < 4, y € R},

or [0, 4].

For g(x), the domain is {x | -2 = x < 2, x € R},
or [-2, 2], and therange is {y |0 <= y < 4, vy € R},

or [0, 4].

17
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February 05, 2014

Y

The invariant point is (0, 2).
For f(x), the domain is {x | -4 < x< 4, x € R}, or [-4, 4],
and the range is {[v |0 < y< 4, y € R}, or [0, 4].

For g(x), the domain is {x | -8 < x < 8, x € R}, or [-8, 8],
and the range is {y |0 < y < 4, y € R}, or [0, 4].

18
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Horizontal Stretch or Compression...

Y= {:(bx)

MutU \ PL\& «\\

19
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Horizontal Stretch or Compression...

* When the input of a function y = f(x) is multiplied by a non-zero

constant b, the result, v = f(bx), is a horizontal stretch of the graph
about the y-axis by a factor of ﬁ If b < 0, then the graph is also
reflected in the y-axis.

a—— ‘3?(—3:{) + |

20
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Homework

Page 28 # 2, 5-10, 14

y=35(5xD) L
o=3 b= h=90 k=|

° \(Q\At \.cq\ ({“CC‘( \.dh I x-qx'\s

o \\t(\'\.cq\ S\'(es\'(\\ b‘b -Facsmr 4 2
® honZo«\n\ g CS?A \:3 Q &A‘DC
3

° ‘h-ox\éa‘te \AN‘\'S ) \3\‘\'
® \ \W
() —> (.%m Bye)

February 05, 2014
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Determine the Equation of a Translated Function:

22
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