@'Transforming Functions

In previous lessons, you learned how to
transform several types of functions. You can
transform piecewise functions by applying
transformations to each piece independently.

Recall the rules for transforming functions given
In the table.
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@'Transforming Functions

Transformations of f(x)

Horizontal Translation Vertical Translation
f(x) — f(x — h) f(x) — f(x) + k
left forh < 0 right forh > 0 down fork < 0 up for k > 0
Reflection Across y-axis Reflection Across x-axis
f(x) — f(—x) f(x) —= —f(x)
The graph is reflected across the y-axis. | The graph is reflected across the x-axis.
Horizontal Stretch/Compression Vertical Stretch/Compression
fx) — f(%"' ) f(x) — af(x)
stretch for b > 1 stretch fora > 1
compression for 0 < b < 1 compression for 0 < a < 1
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@f'Transforming Functions

*Caution*

Horizontal transformations change both the rules
and the intervals of piecewise functions. Vertical
transformations change only the rules.
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@f'Transforming Functions

Example 1: Transforming Piecewise Functions

/

—% X 1fx<O

Given f(x) =< 1 write the
?XZ IfTx=20

N

rule g(x), a vertical stretch by a factor aof 3.

9(x)= 3100

-3

ﬂ(x% 2
2 =

27<Q) * 2z 0
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Given f(x) =<

write the

rule g(x), a horizontal translation of f(x) 4 units

right.

g(x)= L(x-=1)
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(1,1) —>(2,1)
write the rule

Che | Example

%X): T(/><l ) X2~
2x-3,x7F
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@ Transforming Functions

Holt McDougal Algebra 2 Copyright © by Holt Mc Dougal. All Rights Reserved.



@ Transforming Functions
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@'Transforming Functions

When functions are transformed, the intercepts
may or may not change. By identifying the
transformations, you can determine the intercepts,
which can help you graph a transformed function.

Holt McDougal Algebra 2 Copyright © by Holt Mc Dougal. All Rights Reserved.



Effects of Transformations on Intercepts of f(x)

Horizontal Stretch or Vertical Stretch or
Compression Compression
by a Factor of b by a Factor of a

x-intercepts are multiplied by b. | x-intercepts stay the same.
y-intercept stays the same. |y-intercept is multiplied by a.
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@ Transforming Functions

Reflection Across y-axis Reflection Across x-axis

X-intercepts are negated. Xx-intercepts stay the same.
y-intercept stays the same. y-intercept is negated.
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Example 3A: Identifying Intercepts

Identify the x- and y-intercepts of f(x).
Without graphing g(x), identify its x- and y-
Intercepts. |

1
) =—2x— 4 g(x) =f[§x] hor1zonti! strtkh

X0t (2,0 | yond (9 ,0)

y-it (0, Y'WL |
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Example 3B: Identify Intercepts
fO) =x2 =15 900 = (=) (¢ { [ecchon (0 (A
X=int(1,0) =  (-1,0)
(- l)()) ( | )0)

>/—(DJ(3 (0, 1) (ﬂ*m%:wi'w
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@f'Transforming Functions

Check It Out! Example 3A

Identify the x- and y-intercepts of f(x).
Without graphing g(x), identify its x- and y-

Intercepts.
f() = 2x + 4land g(x) =) (¢f lechyn (n
| XS
-int (-6,0) | Xk (< 6.0) foox!

\/_l*ﬂ+-,(0|°(> Y-t (0)’L/>
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@ Transforming Functions

Check It Out! Example 2b
h
100 =x* =9 and g6 =3 160 TG sin

(77/0\)( 7) o)
(0,-9)

(%/m)(- 3 0) ) 2
(Ol_ %)
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@'Transforming Functions

PROBLEM

SOLVING

Example 4: Problem-Solving Application

Coco’s Coffee charges different prices
based on the number of pounds
purchased. The pricing scale is modeled
by the function below, where w is the
weight in pounds purchased.

[ ow IFTO<w<3

p(w) = < 27 + 7.5(w—=3) If3=sw<656

| 49.5 + 6(W—6) ifw=6
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Example 4 Continued

Orders placed directly through the Web site
are discounted by —, but a shipping fee of
$2.50 is added. erte a pricing function for

orders placed through the Web site.
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@ Transforming Functions

%(Cf\/\m +7.50

—@E(N*%>>T 250
) 9+ 5(\/0'73\)-\ 72.50
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