Math-3
Lesson 1-3

The Absolute Value Function
And
The Square Root Function

Describe how each function transforms the “parent” f(x).

fx)=x° g(X)=x"+2  h(x)=(x-1)’

f(x) right 1

U/ S \/

j(x)=3x* k(x) = —x°
f(x) VSF=3

LN

f(x) reflected across the x-axis

AR

Ay
Absolute Value Function 3
Fld)= |x‘ 4
Fill in the table, then graph 3
the x-y pairs. N |
=2 ST A
x |y y = |—2] N ; yd
2| 2| |-2| means N Iz Up
111 “what is the “T T3 T35 >
0ol o distance 2 Right 1
between -2 and =t
11 zero?
2 Y

Just like the Quadratic Function, the point (0, 0) is the
vertex and there is a point in the position “right 1, up 1”
(from the vertex).

f=h  gx)=-y

x |y -1y Multiplying the parent
2 2|2 function by -1 reflects it
1] across the x-axis.
11 [
00
[ 010 ] What is the vertex?
1)1 -1
2| 2 2
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S(x)=1y
x|y
2|9
11

(oo
1
2

g(x)= 2|x[
x |y Multiplying the parent
function by 2 makes each
214 y-value of the parent 2
112 times as big; VSF =2
[ 00 ] What is the vertex?
112
2 |4
N 7

7=
X y
-2 2
1001
(EEKE]
111
2 2 ’

g(x)=‘x|+2 o
Fill in the table, graph

X1y the pointg,y

_2 4

-1 3 v “
Lol2]) A

113

2 | 4

“T 5 £ 4 ] )

Y

Adding 2 to the parent function causes

the graph to translate up 2

What is the transformation to the parent function?

_ glx)=[x-1
f(x) =l >~ Fill in the table, graph
X |y x_|&lx) the points.
210 2 213 4
11 12
([o]o]) o |1 N
2 2 1 T 5 £ & §7

x

Replacing ‘X’ in the parent function
with ‘(x — 1)’ causes the graph to
translate right ‘1’

y = yokRd o v g
y=2p—1 y=lx+1-4 y;—zlx'—'3|+4
VSF=2, right 1 left 1, doyvn 4 reflect x, VSF=2, right 3, up 4

; 7 l 7 !
" T — % = 7 T
NI \
‘ / \ |
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y=x> y=(=Da(x-h)’ +k

FoA

i Vertical Shift shift up or
Reflection . up
across x-axis  Stretch  leftiright down

X

y=/ y:(—l)a|x—h|+k

y=3(x+5)" -2 f(x)=-5x=2]+3
reflected (x-axis)
VSF=3, 1eCtef
left 5, down 2 VSF=5, right 2, up 3

What does adding or subtraction “k” do to the parent

function?
Sx)=|x+k I Vertical shift (a
distance of ‘k’ units)

What does adding or subtraction “h” do to the parent

function? . .
flx)= |x :ﬂ’ Horizontal shift

What does multiplying by ‘a’ do to the parent

function?
f(x) zia‘ x| Vertical stretch

What does multiplying by (-1) do to the parent
function?

f(x)= —‘x| Reflection (x-axis)

What equation has been graphed?  f(x) = |x|
1) Vertex has moved left 2 and up 4.
gx)=__ [x+2|+4

2) Shape of the graph: from the vertex move right 1, down 3.
1 => Reflect x-axis, VSF=3.
gx)=-3|x+2|+4

This is the first function, so

Square Root Function far, that does NOT have all

JS(x)=+x real numbers as the domain.
Fill in the table, then 7
graph the x-y pairs .
X |y |V= \/; N
9 3 |y= \/5 =3 j ,w/"'/ﬂ)d
42| y=va=2 : LT
111 |py= \/I =1 = — r/\ >
olo|y=vo=0 [TT, T 1 1 )
1| ?? | y=N-1=i =1 End point: (0, 0)

The square root of a negative
number is an imaginary number
and CANNOT be graphed on
the REAL Plane.

We say inputs that cause the
radicand of the function to be
negative, have no

corresponding output values.
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Shape of the graph

f(0)=+x

AV
U
4
3 —
> ,/62"‘//
i f\//
. Up /1 U2 ‘
B2 Right 1 3 7 5 10x
4 :
///AJ Right 4
End point: (0,0)Y

Square Root Function (the top half of a sideways parabola)

fo=Ax [ 1]]

—

11

t
A
N1 1 3 3 3 6 7T 8 9 Iy

1

Does the graph ever réach horizontal?  never

Domain of the graph? X = [0, 00)

Range of the graph? Y = [0, o)

Where is the function increasing? f(x) T on: y = [0, o)
Where is the function decreasing? never

Where is the function positive?  f(x) > 0 on: y = [0, )

Where is the function negative? never

Describe the transformations to the parent function:

v=4++x+3

Up 4, left 3

&l

L]

L1
End point: ,
(73174)— 2

y=+x+3+4

End point? (—3,4)

Domain and Range
depend upon the endpoint
and whether the graph has
been reflected.

Domain?

x = [—3,)

Range?

=Y

y = [4,)

Describe the transformations to the parent function: f(x)= \/;
Where is the endpoint of the graph?

gx)=4Jx-2+4 g(x)=4++x-2
right 2, up 4 Up 4, right 2

End point: (2, 4)
k(x)=-3 -2vVx +1 Left1, down 3, reflected (x-axis), VSF-2
End point: (-1, -3)
h(x) =—5+2+/x Downs, VSF-2
End point: (0, -5)

Jj(x)=1-44x+2 Left2, up 1, reflected (x-axis), VSF-4
End point: (-2, 1)
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What is the equation of the graph?

6

h )

5

Transformation to
the parent function?

right 4, up 2

y=4(x—4)+2

1: y=2+,(x—4)

What is the equation of the graph?

y==-2(x+1)+3

Ay

nd Point:

What is the domain?

1,3)

Domain: x =[—1,0)

Right 1
7

What is the Range?

range . x = (—o0,6]

N

K

=Y

Let’s generalize the transformations

f@=0 ¥

Reflection
across x-axis

=(-Da(x—-h)* +k

vertical Translates translating

up or down
stretch  lefyright 2 O Se¥n
factor

hx)=vx  y=(-Davx—h+k

Reflect this point
across the y-axis.

What are the PP
coordinates the
new point?

28, || @3
A - Reflect this point
., across the x-axis.
t * What are the
coordinates the
new point?
o
(2,-3)

Multiplying the x-coordinate
of a point by (-1) causes the
point to be reflected across

the y-axis.

In general we say: f(-x)

is a reflection of f(x)

across the y-axis.

Multiplying the y-coordinate of
a point by (-1) causes the
point to be reflected across
the x-axis.
In general we say: -f(x)is a
reflection of f(x) across the x-axis.
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3)

b5 2 1

S

-2,-3)

=

Reflect this

point across the

origin. What are the
coordinates the new point?

Multiplying both the x-coordinate and y-coordinate of a point
by (-1) causes the point to be reflected across the origin.

In general we say: -f(-x) is a reflection of f(x) across the origin.

\H

~

)

-
: =

k]
What is the
equation...

-f(x) is a reflection of
f(x) across,_the x-axis

f(-x) is a reflection of
f(x) across _the y-axis

for an x-axis
reflection?

g(x) = —x

for a y-axis
reflection?
g(x) =+/—x

-f(-x) is a reflection of
f(x) across the origin

What the equation for a
reflection across the origin?

g

4
v

g(x) = —J/—x

fxX)=+x-2

What does the
square root
equation look like...

|

-f(x) is a reflection of
f(x) across the x-axis

i
|

f(-x) is a reflection of

s

f(x) across _the y-axis

gx)=—vx—2

g(x) =vV—x—-2

g(x) = =(x+2)

-f(-x) is a reflection of
f(x) across the origin

What does the square root

eq

uation look like...

=

gx)=——x-2

gx) = —/-(x+2)

What is the equation?

gx)=3-2vx-3
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