Sketch the following piecewise function:
“2x+3, 3 x.é-g‘
'F()b"" (x+l\1- 2, + -o<x=|
3% = |, f |<x<2

S 4 x=
;XZ P\ru\r;q\a ' xE o
-‘ V (\l)-L) x Hﬂ'c lﬂ\"ql
I A 4 i
<2~ l




Given the function: f (x)=-3 |4 — 3x| 42
(a) Evaluate f(2)

(b) Express f(x) as a piecewise function
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Warm-Up...

2 x* if x<1

3 if x=1
2x—1  if l<x<3
(x—4)F if x>3

Given the function f(x)=

Evaluate the following: f(-1) (1) f(3) f(2)
» Draw a sketch of this function
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Catalog of Essential Functions .
G @D T it
1. Linear bL S * i 6 3:"-73; X
T o Straight line a.m

« Equation will be degree one
—_—

» Should be able to identifyslope
+ intercepts, and equation from the
graph

2 = Q u ad rat i C * Parabola (U-Shaped)

e Either x or y will be squared (Not both!)

« Should know the 4 basic quadratic
functions

« Should be able to apply transformations to
the basic quadratic functions

N | y= Y:}L X=-\-

3. Cubic ~ )

¢ S-Shaped

« Will work with functions having x raised to
the third power

« Should be able to apply transformations to

the basic qeadEtefunctions



4. Absolute Value
\. ¢ V-Shaped

* Equation will have a variable within the
absolute value bars

« Should be able to apply transformations to
the basic absolute value functions

Py xs)

5. Square Root

« Half parabola
1 « Equation will have a variable under the
/ square root sign

/ L « Should be able to apply transformations to
the basic square root function

M= X+



6. Exponential

* Steadily increasing or decreasing

» Base will be a number and variable will
appear in the exponent

* Should be able to identify the horizontal
asymptote
—_—
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7. Reciprocal

» Will have two branches

* Equation will have a variable within
denominator of a rational expression

* Be able to identify the vertical and
horizontal asymptotes
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8. Circle

ol i General form: (. 2 2 =2
. ((x=h)" +(yv—-Fk)y =r

* center: (1, k)
* radius =r

« Be able to identify the function that
would describe either just the top or L
=%

bottom of the circle.
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9. Ellipse

« General form: (X~ hy* T (v -ky -1
a’ »

‘Where. ..
o Center: (1, F)
a=b
e [t @1z the denominator ot the “y™ term the
ellipse will have a vertical major axis.
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Symmetry

Even Odd
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Chack-up :
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New Functions from Old
Functions... TRANSFORMATIONS

o Transla’rions/
 Stretches

 Reflections

13



Translation

m To translate or shift a graph is to move it
up, down, left, or right without changing
its shape.

m [ranslation is summarized by the

following table and illustration:

Vertical ond Horizontal Shifts Suppose ¢ = 0, To obtain the graph of
flx) + ¢, shift the graph of v = f{x) a distance ¢ units upward
v = fix) — ¢, shift the graph of ¥ = f(x) a distance ¢ units downward
v = flx — ¢), shift the graph of v = f(x) a distance ¢ units to the right

v = flx + c). shift the graph of ¥ = f{x) a distance ¢ units to the lefi

%O\S.Q .
g =%
P F = (we
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Translations illustrated...

Vi
/\/ y=flx)+¢
|
|

y=f(x+c) . { y = f(x) y = f(x— 1)
————— —————

]

0 ¢ g
|
| .
| / L, y=flx)—c¢
FIGURE 1

Translating the graph of f
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Identify the franslations for each of The following...

F(ﬂ"f /\V"'
=(x+7)’ (x)=|x|+3
)L'.ﬂ"l -7 = Up 3

-_@/5 F(ab"—;-(
f(x)=vx-3-2 F(ﬂ‘lﬁ‘ f(x)= 15+7W

2 vniks down
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Using Mapping Notation to Describe Transformations:

*Think of this as a set of instructions to follow o TRANSFORM a graph

)"”‘L 2 wnils P S wunds ?n"-'\\r
X  y=xt X  y=x2+2 X  y=(x-5)2
-3 9 —3 11 2 9
-2 4 -2 6 3 4
—1 1 —1 3 4 1
0 0 0 2 5 0
1 1 1 3 6 1
2 4 2 6 7 4
3 9 3 11 8 9
(x.7) R0, Y3) - () (xts, B> )

g he
Mpped
+o0



Determine the Equation of a Translated Function
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Transformation

from y = f(x) Mapping Example
A vertical translation (x, V)= (xy+k A
If k > 0, the
translation is up.
If k <0, the

translation is down.

A horizontal translation  (x, v) — (x + h, y)

If h> 0, the
translation is to the
right.

If h <0, the
translation is to the
left.
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Practice Problems...

Page 13 - 15
#3,5,6,7,10,11, 18
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