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3.3 Graphing Radical Functions
- For use with Exploration 3.3

Essential Question How can you identify the domain and range of a
radical function?

o EXPLORATION: Identifying Graphs of Radical Functions ]

Work with a partner. Match each function with its graph. Explain your reasoning.
Then identify the domain and range of each function.

a. f(x) = Vx b. f(x) = 3 x
c f(x)=\4/; d. f(x)=\5/;
A 4 B 4

Copyright © Big Ideas Learning, LLC
87 All rights reserved.



Name Date

m Graphing Radical Functions (continued)

a EXPLORATION: Identifying Graphs of Transformations

Work with a partner. Match each transformation of /(x) = x with its graph.

Explain your reasoning. Then identify the domain and range of each function.

a. g(x)=~x+2 b. g(x) = x-2
c. glx)=~/x+2-2 d. g(x) = —x+2
A 4 B 4
! o
| i

4
\L 6

-4
Communicate Your Answer

3. How can you identify the domain and range of a radical function?

4. Use the results of Exploration 1 to describe how the domain and range of a radical
function are related to the index of the radical.
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Practice

3.3

Core Concepts

For use after Lesson 3.3

Parent Functions for Square Root and Cube Root Functions

The parent function for the family of
square root functions is f (x) = x.

YA [l = Vx
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Domain: x > 0, Range: y

Notes:

Transformation
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S

The parent function for the family of

cube root functions is f (x) =

Jx.
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Domain and range: All real numbers

f(x) Notation

Examples

Horizontal Translation

1 ) g(x) = ~/x —2 2 units right
Graph shifts left or right. x—h
p g g(x) =x+3 3units left
Vertical Translation g( x) = Jx +7 7 units up
Graph shifts up or down. f(x) +k
p p g(x) = Jx =1 1 unit down
Reflection f(=x) g(x) = \J—x in the y-axis
Graph flips over x- or y-axis.
ph HIp Y — /(%) g(x) = —/x  in the x-axis
Horizontal Stretch or Shrink g( x) = /3x shrink by a factor of 1
Graph stretches away from f(ax) 3
or shrinks toward y-axis. g(x) = % x stretch by a factor of 2
Vertical Stretch or Shrink g(x) = N stretch by a factor of 4
Graph stretches away from ae f(x)
1 : 1
or shrinks toward x-axis. g(X) = g\/; shrink by a factor of 5
Notes:
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m Practice (continued)

Worked-Out Examples

Example #1

Graph the function. Identify the domain and range of the function.
g(x) =Vx -5

Make a table of values and sketch the graph.

x| 0 1 2 3 4

y|—=5|—-4|-35 | -327| -3

21 12345 6x

g
-3
~4
-5

-6
\

The radicand of a square root must be nonnegative. So, the
domain is x = 0. The range is y = —5.

Example #2

Describe the transformation of f represented by g. Then graph each function.

f(x) = Q/;,g(x) =3x+4-5

Notice that the function is of the form g(x) = \/3 x—h+k,
where h = —4 and k = —5. So, the graph of g is a
translation 4 units left and 5 units down of the graph of f.

- N W b

8-7-6-5-4-3-2—1 12 3 4x

-2
31—
—4
-5
-6
-7
-8
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KNI Practice (continued)

Practice A

In Exercises 1 and 2, graph the function. Identify the domain and range of each function.

1. f(x)z{/—_3x+l 2. g(x)=2(x—5)1/2—4

3. Describe the transformation of f(x) = </2x + 5 represented by g(x) = —</2x — 5.

4. Write a rule for g if g is a horizontal shrink by a factor of %, followed by a translation

10 units to the left of the graph of f(x) = /15x + L.

5. Use a graphing calculator to graph 8x = y* + 5.

Identify the vertex and the direction that the

parabola opens.

6. Use a graphing calculator to graph x> = 49 — 2.

Identify the center, radius, and intercepts of the circle.
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Practice B

In Exercises 1-6, graph the function. Identify the domain and range of the function.

1. g(x)=—\/;+2 2. f(x) = 3/-4x 3. f(x)=% x+5
4. h(x) = (5x)7 -2 5. g(x) = —2(x - 3)" 6. h(x) = —x

In Exercises 7-12, describe the transformation of frepresented by g. Then graph
each function.

7. f(x) = Vaig()

4/x =2 8. f(x)=\3/;;g(x)=\3/x—5—l
9. f(x)=x"g(x) = %(—x)l/4 10. f(x) = x'*; g(x) = %xw -3
1. f(x) = x; g(x)==Yx-1+3 12. f(x) = 3/ x; g(x) = 3/-243x -2

In Exercises 13-15, use a graphing calculator to graph the function. Then identify
the domain and range of the function.

13. g(x) = /2x* - 3x 14. f(x) = Ly _x+2 15 h(x) = /3x* — 6x + 2

3

In Exercises 16 and 17, write a rule for g described by the transformations of the
graph of f.

16. Let g be a horizontal stretch by a factor of 2, followed by a translation 2 units up
of the graph of f(x) = ~/3x.

17. Let g be a translation 1 unit up and 4 units left, followed by a reflection in the
-axi = J—x -1
y-axis of the graph of f(x) = \/—x >
In Exercises 18 and 19, use a graphing calculator to graph the equation of the
parabola. Identify the vertex and the direction that the parabola opens.
18. 3> +5=x 19.x—3=—%y2
In Exercises 20 and 21, use a graphing calculator to graph the equation of the
circle. Identify the center, radius, and intercepts.

20. y? =81 —(x+3) 21. X2+ 17 +8y +15=0
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