Day 18 - Equations of Radical Functions after.notebook September 30, 2015

Radical Functions and
Transformations

radical function

Focus on... * a function that involves
. L . . a radical with a variable
* investigating the function y = v/ using a table of values in the radicand
and a graph
. : . . . * y=1V3xand
* graphing radical functions using transformations v=4 Ve x are

* identifying the domain and range of radical functions radical functions.
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Example 1
Graph Radical Functions Using Tables of Values

Use a table of values to sketch the graph of each function.
Then, state the domain and range of each function.
a) y=vVx b) y=vx-2 ) y=vx -3

a) For the function y = VX, the radicand x must be greater
than or equal to zero, x = 0.

D. X=0

X y

0 0

1 1 How can you choose values

4 2 of x that allow you to

complete the table without

9 3 using a calculator?
16 4
25 5

‘ol 214 68 1012 1416182022 2426 28%

The graph has an endpoint at (0, 0) and continues up and
to the right. The domain is {x | x = 0, x € R}. The range is

vlyzo,yeR.
Lo, &)
b) For the function y = Vx — 2, the value of the radicand must be greater h: 9

than or equal to zero. ‘D' x 2=z (o)

X239 )= (>4

X y
2 0 How is this table related to the table for
3 1 y=+vXinparta)?
s ldad & wnits e
o ; ch\s A 3 uni SY¢ \3
18 4 How does the graph of y = Vx - 2
compare to the graph of y = vx?
27 5
V.
2z

Ol 2 416 | 810121416 18 20 22|24 26 | 28%

The domain is {x | x = 2, x € R}. Therange is {y | y = 0, y € R}.

3,00 (O, 08)
¢) The radicand of y = vX — 3 must be non-negative. \4__ .—5
x |y D.X20 ( \ . (
0 -3 X )9 X ,j_b
1 -2
4 -1 * -
o | o rw\s\ \L) 3 units &
16 1 How does theog\raph ofy=vx-3 ‘ M\
compare to the graph of y = vx?
25 2
y —
2 V=nx—3
“ 0 2 8 |10 1214 16 18| 20| 22 | 24 | 26 | 28X
-2

The domain is {x | x > 0, x € R} and the range is [y | y = —3, y € R},

(_0, @) ( 3 ,d))
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Graphing Radical Functions Using Transformations

You can graph a radical function of the form v = a\/b(x — h) + Kk by

transforming the graph of v = v/X based on the values of a, b, h, and k.

The effects of changing parameters in radical functions are the same as

the effects of changing parameters in other types of functions.

¢ Parameter a results in a vertical stretch of the graph of y = vx by a

factor of |a|. If a < 0, the graph of y = /X is reflected in the x-axis.

¢ Parameter b results in a horizontal stretch of the graph of y = vX by a
1
||

¢ Parameter h determines the horizontal translation. If h > 0, the graph
of v = VX is translated to the right h units. If h < 0, the graph is
translated to the left |h| units.

factor of —. If b < 0, the graph of v = VX is reflected in the y-axis.

¢ Parameter k determines the vertical translation. If k > 0, the graph of
Vv = /X is translated up k units. If k < 0, the graph is translated down
|k| units.
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Y=adbxW +IK
(X,j\ —> (“\g X+h, aJ"“)
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Example 2
Graph Radical Functions Using Transformations

Sketch the graph of each function using transformations. Compare the
domain and range to those of y = vX and identify any changes.

a) y=3y—-(x—-1) b) vy —3=—-V2x
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a) vy =3 —(‘\'T Y= am 4 kK
=D > \uzr\;co\\ ek L\‘S o 5&6\0«' 0'1“ 5.
\0: -1 > no \'\o‘\lm\c;\ s{ﬁxé\\ b.\lf J‘\Ofe 3 e

ko((-lo"\&ox\ q&\ec W N J(M _oxAS

h-1 = denddie Vet b ke <5\&_
=02 ne R‘_XY'\CA trons (anlm

SN (% —§(’_I’X+|* ‘LO>
S xﬁ

<

L T

9 3 ) 3

— 3|0
~¢ |9
5]l
o4 ]5

1ol -8l-6/-4 2ol 2 46 | 8 10%

LGOI R TR

=0 L0,%9)
-X = -
X < |

L X\X £ AXRY
Cor, \]
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b) y—3=-V2x
Y= Sax +3
o=-\ = ‘\O\fer‘\;Cq\ S‘\“CQ_\_QV\ I)A VG(*:CG\\ (QE\QC\KM
O X - ox\S

b= 3 > horvzedtd st J)J o Sadkec %é,

W=0 > ¢ \\eri‘c_cc%\«\ "‘Y‘“‘ﬁ\‘;\\‘.“‘
W-3 > ‘k(ms\&xeé 3 we \\IS “wp*
S Gy = (50,7 ly

X v _,ZQ
s SER
4 2 0.5]| @
9 3 2|
s W[ 9
g |-
9.2 -9
? D. 2x20
| v=1x X20
2_
- . {x|x20,xe03
0 2 4 T6—8 10
2 y=—«:’;:i3\k" [O)OO)
\ 4

fA. &j | jé‘blj“”\ﬁ
(o0, 33
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Homework

#2-5 on page 72-73
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5. Sketch the graph of each function using

transformations. State the domain and
range of each function.

a) flx)]=v=x—13
b) rix)=avx+1
c) pfx] =—x—Z

d) v—1=—/—2x—2)
e) m(x) = 11.,1";1—4

ﬂa+1——~.,; —{x+2)
Y= @S—_(;S) -\ \\): oSbi-h +k

‘3 — Ve\"\cc\\ gjn'{l‘c\v\ bb GSG\C‘\UI‘G’F _Ig

- no \"\OHZO‘%Q\ 6‘\’2* \\ ‘Ow+ -HJ"Q s o
bl Mlzmjm\ re,”e&xc: in The g KNS

W--2 > \\Of\zo«\xo\\ J\(cms\q*‘m Q -um{s \ej}sr.
K-\ & verkial ‘\“(QY\S\({\\W\ \ (,n\lf don

=X Gy)—> HX" % fb ")]

)
X 1Y X1y
o o -9 |1
1 |! 9 -0.%
-3 /5 o -0.06
5 |0 A —\/5 o -0.%
1P SRS
lo |4 - \/5 o 03
D {x1X <2 Xew)
e S — el (—oo,-)]
-0 -0 -3 - - 4
\N\_‘" ,R {3‘32 ‘| )j(f{ﬁ
1ol
_3.
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5. Sketch the graph of each function using
transformations. State the domain and
range of each function.

a) filxl=v=x-13

b) rix)=avx+ 1

f) plx]=—vx=12

dy v—1= —\.-—-ﬂx— 2
e} mix) = \Ig"; + 4

1) ¥+1= %\.-—Ifx—k z)

D y-l= AR 9- odb(x W K
Y= )

a-|1 > vefl_\cc\\ S*fe.\t\\ b there s
& verbial eflechion 1n The x- axis.

b > & hertzore) shealdn by o Suckor & 4
ond o \wiwvxjfa\ cctledion in e 3— ax\S

h=3 > ¢ horzota\ frans\din 3 wntls (‘13\\‘
=\ > @ ch}(@\ J((G-'\S\o:‘\.m \ w'\[t @

£ (,()‘L)XA _\Tle a)~|3+ l\

‘3:

x\y X1y
Qlo o
V1 2 K lo
S0 msv\' ¥
\Cl 4 (029-% |-2
-9 3

2 =

10
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10. The graph of the function y = glx]
represents a transformation of the graph of

v = flx). Determine the equation of g(x) in
the form v = af(blx — h)) + k. .

. \o (y) Q\a{\cc\im . ’VQV\‘C‘&\.
by || Vi \d A X-aX\S
TN 5 (a<O)

- l,; el —
i @VsF. 10 ) |o=-0
T Ja| 2o Ei,r‘ 1% & % S

- f II".
foo |\ o) b L

i Pew 09500 (9
ot (D>0h:3]

0 - B((x3)+?

12
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2.1 Radical Functions and Transformations,
pages 721077

1. 3)

b)

d)

Va4 L1
2 V=1 1] L (10,3)
— T |(5.2)
+ (2]) >
oj(roz | 4 | & g | 10 | x
¥ |
domain [x | x = 1, x € R}, range [v| y= 0, y€ R}
v4 T
F28 | 4T B3 ilx+46
= z
- {_5‘1] [
16 -4z o P X
(—6, 0) v
domain {x | x> —6, x € R}, range {y | y = 0. y € R}
Y
—_ (56 8) %
y:ﬁ——x -"“--L_,I‘ ‘JJ
~_[Z[T)
% (3:0) >
F10 | B |6 |-4|- |0 . 4 | x
¥
domain [x | x = 3, x € R}, rtange (v | y = 0, y € R}
VA
Y=N=2x - i
-~ (23 95 |
™ lL ki 2 5 LY
=B AP
< — >
864|120 x
¥

domain {x |x= —g.x € R}.
range [y | y= 0, v € R}

2. 3)

b)

N

d)

a= 7 — vertical stretch by a factor of 7

h = 9 — horizontal translation 9 units right
domain [x | x= 9, x € R, range [y | y = 0. y€ R}
b= —1 — reflected in y-axis

k = 8 — vertical translation up 8 units

domain [x | x = 0, x € R}, range {y| y = 8, v R}
a = —1 — reflected in x-axis

b= % — horizontal stretch factor of 5

domain [x | x = 0, x € R}, range {v | ¥y = 0, v £ R}
a= % — vertical stretch factor nf%

h = —6 — horizontal translation 6 units left
k= —4 — vertical translation 4 units down
domain {x | x = —6, x € R},

range {y | y = —4, y € R}

B by A g D d) C
y=4v/x+ 86 b) y=+8Bx—-5
y=y—-lx—4)+Mory=+—x1+3+11
y=—025v01x or y= -%, f%x

September 30, 2015
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5. @) Iy domain d) 7 domain
L Fix) =h=x 4 3 .| x|x=0,xeR B I x|x=2,xeR}
=g | 14| 2 [0 "y| range MEEER Ly Tange
R yly=-3,veR] S vly=1yeR}
e
Y P
b) 7Y . domain -""f_u:-— . ] 2y
_ x| x=-1,xe R}, h 4
- d range e) 7y domain
4 FixI=Bk 41 Wrlyz0,yeR & EE—— x| x=0.x& R},
|/ P o range
Ymixy=[xk+4 | vlyz=4.yeR}
2
Clol 2] 4| 6x P .
h 4 o] 2[4 6x
4] 7y domain v
P pxj=—x+2 | Ix|lx=2 xR} f) V4 | domain
Ll
Ml > ;x| range P Ix|x= -2, xR}
- ~__[ | Wlr=0yeR] £ a7 o :i rangs
h T X ¥|ly=-1LreR}
vk 21
- ¥




Day 18 - Equations of Radical Functions after.notebook September 30, 2015

Example 3
Determine a Radical Function From a Graph

Mayleen is designing a symmetrical pattern. She sketches the curve
shown and wants to determine its equation and the equation of
its reflection in each quadrant. The graph is a transformation of
the graph of v = «/x. What are the equations of the four functions
Mayleen needs to work with?

A radical function that involves a stretch can be obtained from_either a

vertical stretch or a horizontal stretch. Use an equation of the form
¥= avX or y = Vbx to represent the image function for each type of stretch!

Method 1: Compare Vertical or Horizontal Distances
Superimpose the graph of v = X and compare corresponding distances
to determine the factor by which the function has been stretched.

View as a Vertical Stretch (y = avx) View as a Horizontal Stretch (y = v bx)
Each vertical distance is 2 times the Each horizontal distance is 1 the
corresponding distance for y = /X. 4

corresponding distance for y = vX.

Y= aed

This represents a vertical stretch by a factor

of 2, which means g = 2. The equation

V= 2+/X represents the function. factor of l, which means b= 4. The equation
v = v/4x represents the function.

This represents a horizontal stretch by a

Express the equation of the function as either y = 2vX or y = V4x.

0 reflechons: None | @ (Fledums* rone
OVsFd o ® ¥ [b=4

O RSF skt y & |@ vSF skio € =&

O HT: (0,90, h=0 | ® HT: (0,0>(,9) h-0

OVT: 09209 k=0"VT: B48)>(09) k=0
@Taﬁ&-_ﬁm ® y- 1§90 0 (

3: a¥x (@w& 1) D \
Y= afbx  (Quad 3)
5 =-N-X (MS}
j =-3{x (Q\«qa L\\ /
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Homework

#0, 9, 10
(Rage 13)
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