Radical Functions

For radical functions we will use the equatiori,, =avx—-h+k to denote the standard form

of the equation. Be aware, that the variable x magve a coefficient from time to time.
Follow the standard procedure to find the x andntercepts of any radical function. Set the x
or y equal to zero, depending on which one you wighind, and solve for the remaining
variable. Finding the domain of a radical functiors a little tricky. To find the domain of any
radical function with an even indexset the radicand greater that or equal to zera  and
solve. If the radicand is a polynomial, you wilkeed to solve the polynomial inequality by
finding critical points, and testing intervals. Tfind the range of the radical function, find y
value of the point of origin, and use the constaatto determine the range of the function.

Given the radical functionf ,, = —vx+4 -3, the following can be determined.

First find the domain of the function. This will give you the x value needed for the point of origin.

f(x) =—JX+4-3
Finding the domain. Finding the range.
X+4=0
X> —4 Since the constan@iis -1, the function will go

You can see the domain of the function[is4, 00) . downwards. Meaning that the range (5_00’ _3] :

The -4 is the x value the point of origin.
Finding the “point of origin” of a radical function.

To find the point of origin of a radical function ge the rules discussed in previous sections. Toiatpof origin
for the parent function 'y = \/; is (0, 0). This particular graph will shift lefd and down 3, so the point of origin

is (—4, —3) . Be careful when using these rules. Make surdital the domain of the function before you

attempt to find the point of origin. Consider afigtion such asy =+/3— X . Since there is a positive 3 inside
the radicand, you would normally shift to the le®t However, If you were to find the domain of thfisnction by
setting the radicand 0, You will find the domain is actuallyx < 3. This says the graph is shifting to the right 3
spaces.

Finding the x-intercept. Finding the y-intercept.
Substitute 0 for y and solve for x. Substitute 0 for x and solve for y.
0=—-/x+4-3 y=-+/(0)+4-3
VX+4=-3 y=-V4-3
y=-2-3
y=-5
This is not possible. That means there is no »eirept The y intercept of this function is (0, -5).

for this function.



Wewill now look at the parent function, and some translations of it.

fy =avx—h+k

The parent function has the point of origin at (@)

The graph of this function shifts right 3. The grdpof this function shifts left 3.

fiy =Vx+2 fiy =Vx-2

L

Here the graibh shifts up 2. The graph of this furieh shifts down 2.



fy =avx—h+k

The parent function has the point of origin at (@)

The graph of this function flips upside down.

fiy =5V

Scale increased by a factor of 5.

The graph of this function"flips from right to lefas the
—x affects the domain of the function.
1
f(X) - g X

This is 1/5 thermal scale.



Find the domain of each of the following radical functionsin interval notation.

A) f(x):\/x+4—2 B) f(x)=2\/4—x+l C) f(x)=\/2x+3+1
D) f,=vx—4 E) f,=Vx F f(x):%\/G—x—IB
G) f,=—/x+5-8 H) fo =v2-x+1 ) £,y =2/x+7-5

The range of a radical function inf(x) =avx—h+k form can be found using the value of the
“a” term, and the y value of the point of origin.

If a>0, the range of the function i#k,oo).

If a<0, the range of the function i{—oo,k].

Find therangefor each of thefollowing.

A) f,=x+5-3 B) fi=—Vx-3+2 C) foy=2x-4+3

D) f(x):—3\/5—x+6 E) f(x)=\/4—x—3 F) f(x):\/x—7+5



Find the point of origin for each of the following radical functions.

A) f,=x+4-2 B) f,=24-x+1 C) foy=x-4
D) f,=-Vx-3 E) f,=Vx F f(x):%\/G—x—?;
G) f(x):—\/x+5—8 H) f(x):\/Z—x+1 1) f(x)=2\/x+7—5

Why isthegraph of thefunction f =J-x moving towardstheleft rather than theright?
()

Explain why the graph of the function f, =/x? isidentical to that of fr =|x.

To find thedomain of aradical function that has an even index, why do you need to set the
radicand > 0?



Wewill now look at the cube root function.

fy =a¥x=h+k

frg = ¥x

_

The parent function has the point of origin at (@)

f(x)=3x—2 f(x):\3/x+2

The graph of this function shifts right 2. The grdpof this function shifts left 2.

frg =¥x

As you can see on the left, the curve is just abthg same
for a 5" root, verses a cubed root. This will be the same
L case for any radical function where the index isad This
L e T (LA e e e also means that any radical function where the indis
even will look like a normal square root functionThe
curves of these functions are a little “flatter” #n a
regular square root or cubed root.

Vertical translations of the function are identicab that of a regular square root function. As yaan see, the domain
and range of any radical function with an odd index all real numbers.



Match the appropriate graph with itsequation below. Explain why each of your solutionsis
true.

A _B C
— /_/_;/_’ —
| | | | I.,-F‘/__ | | | 1 | | | | | 1 | | | 1 | | | | 1 1 | | | 1
'd__'___'_f*"”' __' L Tt '__' L et k_' L
D _E F
I ] — 1
::::::::::::::\:: N I
T 1 I
1) fy=Vx+3+2 2) fy=vx-3-2 3) f():i‘/§+1
4) f(x)z—\3/x—2+l 5) fy=—Vx+2 6) f,)=v2-x



Graph each of thefollowing radical functions. Find all required information.

A) fiy=x=3+2

.
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B) f(x) =—JXx-3+1
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F) fy=¥x+2+3
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G) f,y=-Ix-3-2

g Point of Origin:
8
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H) f(x) X—6
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Why arethegraphsof y=3%x and y=-¥-x identical?



