Day 4 - Stretches after.notebook February 04, 2015

Warm-Up
8. Copy and complete the table.

Transformed Transformation of

Translation Function Points
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Questions from Homework
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Transformations:

New Functions From Old Functions

Translations
Stretches

KReflections
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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 vy = f(x) is multiplied by
v = —/lx), is a reflection of the graph in the x-axis. (VCT*-\(Q\

Mogpir -
(X\\j\% (X - 9

P

e -3)

8.

—1, the result,

cek\echion)
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e 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. (ho( \'Zo&(m\

Mopping’ (csc\ec‘t\o%
CX ﬂ} — ( \\b

invariant point

* 3 point on a graph that
remains unchanged
after a transformation

is applied to it
J; * any point on a curve
Ve . \
P u'""%q % that lies -:.nn tI:IE line
ding of reflection is an

invariant point
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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.

o Sketchy = /(¥) on the axis below °_I(\\faf).o\ﬂ\_
) — (X ,-3\) Rowts
T D A (—L\ ':5) k(4 ﬁ’) i D E
| ' v=-fq 4
) BB D (RP) | aE
o (o) C(4,0) e c;
Py DA V(M| . A
THae,

Lo e Bes) T
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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.

« Sketch.y = /() on the axis below o Tavas o
D= Cx) Tonit
T‘ - A('—\ 2 A (H _—5‘) V=N v_

B B (59
i -2 ol 2 C.(\O) (_(\O)
N \ D(d) D (34)
T - g(54) E (549
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Questions from Homework

Page 28 #1, 3, and 4

3. Consider each graph of a function. b)
* Copy the graph of the function and

sketch its reflection in the x-axis on

the same set of axes.

* State the equation of the reflected
function in simplified form.

gix) ={x¢ + |l

. = WA
» State the domain and range of each
function.

verkical ef lechion (X, ) — (X,--lj\
2

(25) (-3,

¢1,9) (-1,2)

(0,\3 (0,-D

(‘,3‘) (\)-3-)

(9_'5> (a*p"s)

D x| x€RS \/
'V\'-fL\tj\jz | 3&6’\3

h(x)= @‘3 \,/ \
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Vertical and Horizontal Stretches

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) Dl‘% = 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.

* 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

L 1fb < 0, then the graph is also

about the y-axis by a factor of bl

reflected in the y-axis.

stretch e scale factors between ¢y " \3 ,0.5,
* atransformation in Oand 1 resultin the 'S
which the distance point moving closer to S

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

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

10
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Vertical Stretch or Compression...

e 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 Dy a Iactor of |a|. If a < 0, then the graph is also
reflected in the x-axis.

a) glx) :iﬂx} Q=9 - Ve(lrléa\ S\'\‘ex-c\'\ \::3 G g&éﬁ« ac 9
6‘)\ _— (x,gw
6 Q‘Q,LO ('Es ,<6
\/ 9 (A0 ¥
5 ,(©0,3) (o,4)

-6 -4 -2 0 Z 4 6

R 4 * (a'o) (3,03 K % a2 0‘r 2 4 6 x
@4 9

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

For f(x), the domain is

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

[v|0=yv=4 ve R} or[0,4].

For g(x), the domain is {x | —6 < x < 6, x € R}, or [-86, 6],
and the range is {y | 0 < y < 8, y € R}, or [0, 8].

b) gx) = 2

The invariant points are and

For f(x), the domain is

and the range is

For g(x), the domain is
and the range is
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Horizontal Stretch or Compression...

e When the input of a function y = f(x) is multiplied by a non-zero
constant b, the result, y = 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) g(x) = f(2x) b=9 — hor okl Shretn \U o Sadoe a?,a‘_

(ﬁﬁ)'—) (’%X >‘j) -

v=109 (4 4) (-2,4 S AR

(-3,0) -\,

I E(O.BD (0,3) ¥ 4 20 2 4 X

Q,9 Q0,0 Y
(qlt(> (9"0

The invariant point is (0, 2).

A

S -4 -20l 2

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

D=1 b= L~ WSF & 3

y=1(x)

‘—h—zol 2 4 X

The invariant point is

For f(x), the domain is
and the range is

For g(x), the domain is
and the range is
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Horizontal Stretch or Compression...

y=[34

{

y=

..--"‘""J
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D,'
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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

L Ifb < 0, then the graph is also

about the y-axis by a factor of b’

reflected in the y-axis.

5= *3{:(-9:() + |

14
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Homework

Page 28 #2,5,6,7
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