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Radical Functions and
Transformations

radical function

Focus on... * 3 function that involves
a radical with a variable
in the radicand

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

and a graph I
« graphing radical functions using transformati Py
.grap .|ng radica unc. ions using trans o.rma |0nsl y=4v5 1 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?
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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].
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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
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2 0 How is this table related to the table for

3 ] y =X inpart a)?

6 2
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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 = ' \\()
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The domain is {x | x > 2, x € R}. Therange is {v | y = 0, y € R].
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¢) 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
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The domain is {x | x = 0, x € R} and the range is {y |y = -3, v € | [—3' w)
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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.
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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) y=3Vy=(x—-1)
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b) y— 3=—-V2x
»=Nax 43
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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)l=v=x -3

b) rix)=avx+ 1

f) plx)l=—/x=2Z

d) v—1=—y—2x—2)
e) mix) = 1','"; + 4
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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-3

b) rix)=3vx+1
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5. Sketch the graph of each function using
transformations. State the domain and
range of each function.

a) flxl=v=x—-3

b) rix) = 3vx+ 1
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o= "2
b--3
h=-3
K=38
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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 3

im The graph is a transformation of

the graph of v = v/x. What are the equations of the four functions Sl
B —_—— .

Mayleen needs to work with?

y4 *A radical function that involves a stretch can be obtained from either a
. . . —_—
4 vertical stretch or a horizontal stretch. Use an equation of the form

V= avX or y = V bx to represent the image function for each type of stretch.

™

1 i
N§F = ‘C\\ NSF_ \‘I\
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k-
X

0 21 416

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

@ View as a Vertical Stretch (v = avx) @ View as a Horizontal Stretch (v=Vvbx)
Each vertical distance is 2 times the Each horizontal distance is 1 the

" ! 4
corresponding distance for y = v/X. ) )
{fc.'\sca’ corresponding distance for y = vX.

VA “ fd“&(mé
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4
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~ |0 2 46 %
Y

This represents a vertical stretch by a factor

of 2, which means g = 2. The equation 1

¥ = 2~/X represents the function. factor of —, which means b = 4. The equation
v = V4x represents the function.

This represents a horizontal stretch by a

Express the equation of the function as either y = 2v/X or y = V4x.
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Homework

M5 ad 76,9, 10
G)C\%Q 75\)

Ex. ‘j:@{ = $a2a-x = dax
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