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Radical Functions and
Transformations

radical function

Focus on... * a function that involves
a radical with a variable
in the radicand

* investigating the function y = +/x using a table of values

and a graph
. y dical functi - ‘ " * y=V3xand
.grap llng radica unc. ions using trans orma |onsl y=4V5+ 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=+Xx by y=vx-2 ) y=vx -3
uqéer ’t\\n f615|<6\| Ex. X +\ 20

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

D. Xx=0
X [y¥ X:;__‘\/a

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

0. IXZ 0 XeR ]
(o,®)
<ol 214 6] 81012 1416|1820 22 24| 26 ZB?Q\ 13\:) O,\‘jéﬁ}

The graph has an endpoint at (0, 0) and continues up and [o w)
to the right. The domain is {x | x = 0, x € R}. The range is
lv|yzo0,yeR].

b

-

For the function y = vx — 2, the value of the radicand must be greater

than or equal to zero. —D.. X-3> o

f’\ng

<

2 0 How is this table related to the table for

3 ] y =X inpart a)?

6 2

- et herdadd sund

18 4 How does the graph of y = vix — 2 k a - G‘\s Q a a‘\»nl ~s
compare to the graph of vX?

27 5 P graphoty = ' \\()

V. IXIX23 XER]
(3,0)

R GYlyz o, yH
(o))

Yeix—2

‘Ol 2 14 68 10121416 1820|2224 26 28X

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

¢) The radicand of y = /X — 3 must be non-negative. 'D' X?o

X y
0 -3
1 -2
4 1
9 0
16 1 How does the graph of y = vX -3 K_ _3 - kﬁﬂs‘ﬁ&g 3 udf\\\

compare to the graph of y = VX7

25 2 éd\d’\
y{ D. {x\x20,x¢83

/,_,_l:i-/”"’) (0,0

W/ R [Lj\ 423,44

The domain is {x | x = 0, x € R} and the range is {y |y = -3, v € | [—3' w)




Day 1 - Sketching Radical Functions after.notebook September 25, 2017

Graphing Radical Functions Using Transformations

You can graph a radical function of the fom&: ayb(x — h) +Aby

transforming the graph of v = VX based on the values of @, b, I, 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 = V/X is reflected in the x-axis.

¢ Parameter b results in a horizontal stretch of the graph of vy = vX by a

factor of ﬁ If b < 0, the graph of y = /X is reflected in the y-axis.

¢ 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.

¢ Parameter k determines the vertical translation. If kK > 0, the graph of
Vv = VX is translated up k units. If k < 0, the graph is translated down
|k| units.

C\’\op\d' d | |
Dorvain . ?\ﬁ'\gb
X1x=h, xeR) (b>0) {b\ ‘Se\’x} (0>0)

\x<h & (b £0) [3\39 \‘\‘\56(3 (0.¢%)
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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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b) y— 3=—-V2x
»=Nax 43

a=-| » \‘QF\'\CC\“j Qc\x(‘l(é \.q l(\\n X -GOANS
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Homework
#2-5 on page 72-73

assxj\r\meqjl \lj\q —-38§ x4
Y= “3§ x> w4
Y= DI vy
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2.1 Radical Functions and Transformations,
pages 721077

a3 [ v L L 2.3) a= 7 — vertical stretch by a factor of 7
2l Ve \J: LT [ (03 h = 0 — horizontal translation 9 units right
21 e f domain [x | x> 9, x € Rl range [y | y= 0, vy € R}
< oln0) T & & b i b) b= —1— reflected in y-axis
¥ T | k = 8 — vertical translation up 8 units
domain [x | x = 1, x € R}, range [y | y= 0, y € R} domain [x | x = 0, x € Rl range {y | y = 8, v€ R}
b) VA Em——— ) a= —1— reflected in x-axis
=2 -‘f"""‘ 33)] W=Vx 486 b= % —+ horizontal stretch factor of 5
T
5 1) domain [x | x = 0, x € R}, range {v | ¥y = 0, v £ R}
> 14 i
MR NEEN 4 5 X d) a= %—r vertical stretch factor nf%
—6. 0 . . .
;umaijn x|x= -5 x‘; R), range [y | y= 0,y € R} h = —6 — horizontal translation 6 units left
a - ! i;k y=uy k= —4 — vertical translation 4 units down
) % domain {x | x = —6, x € R},
vyEB A —5r e range {y | y = —4, y € R}
—_ 2T 3.a) B b) A 0 D d C
P (3/0) 4.3) r=4x+6 b) v=+8x—5
=10 | 8|6 -4 D" 4 4 | x 0 y=y-x—4)+Mory=v—x+4+11
domain [x | x =3, x € Rl,range [v| y= 0, vy € R} d) y=—-025v01xory= —% %X
d) VA
W=N—2x =5 P
~—_ 73 [ 9 [
™ lL ki 2 5 LY
=B AP
NEE R x
L 4

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