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5 Radical Functions

5.1 Domain

Definition

A RELATIOR) is a correspondence between two sets A and B. A relation is expressed

as a pair of ordered pairs (z,y), where x is an element of set A and y is an element of set B.

Definition
A_FAUANCTIOA)  from aset A into a set B is a relation that assigns to each element z in

set A EXACT N OnE element y in the set B.

Note 1. The _ DOMA\A) of arelation is the set of all first elements and the ]ZAI\\(WE

is the set of all second elements in the ordered pairs.

Example 1. Consider the following examples:

L0 035, (2985 16 A FOOCT IO RECAGSE EACH “X™ HAS Oy
ONE “y™. THE DOMAIV 1S €1,3%,23 THE RAGE IS (2,5,933.

LY, L), (12, 13)) (4,13)3 15 NOT 4 FULCTION RECAWE
| CORRE SPODS TO TWI0 DIFFERENT Y-VA LOES



Definition

The DOMAN) of a function y = f(x) is the set of all real numbers z for which the

expression is defined.

The Standard Form of a Radical Function

n
The standard form of a radical function is given by f(z) = 4 J bx = ¢ + K

Note 2. For now, we will write the standard form of a radical function as f(x) = avz —h + k.
bx=c
Observe that when we set bx — ¢ = 0 and solve for x we get :

<
The Standard Form of a Radical Function

Standard Form: The standard form of a radical function is given by f(z) =

aN\x—h +k

Vertex: The vertex of a radical function is (h K )

Note 3. In our formula, a tells us how wide our graph will be. It is the ”stretch factor” of the

graph. n tells us what root we are taking.

Question 1: Can we take the square root of a negative number?

NO  0oN WITH COMPLEX NOMBERS
4 x-h>0 * bx-¢y0
XY, h x %<
Question 2: Can we take the cube root of a negative number?
YES‘. Ex: 3\I-—8_ =L RECAUSE (—133: (-2)Y(-HYE2Y
- 4)E)
2 = -3



Question 3: Can we take the even root of a negative number?

NO “OLY WITH COMPLEX NUMRERS

Question 4: Can we take the odd root of a negative number?

YES!

Note 4. From question 2 and 4, we can see that the domain of a radical function with an odd root

(when n is odd) is (- ) o) . From question 2 and 3, we can see that there are two

possibilities for the domain of an even root function:

$0= allbx-c + K DoMA LY POMA I
bx—-¢ >0 C
bx >, C (_Oo) %] [Ta )OQ)
x» &
b
Ext £z -2x+5 ExXT L0602 [2x+5S
2x+5 >0 2x-52,0
% 7/‘“5 X 72 S
X é 5/2 X 2/ S_
[&
- S -
( OOI /Z] [3/7_,00)

HTO FIMD THE DOMAIVOE A EVE 2ooT FONCTION,
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Example 2. Write the domain of the function in interval notation:

T — 2

A EVE .Y 2ooT HRESTRICTED POMAID
A=t

X 2 1
l [1,oo)l

Example 3. Write the domain of the function in interval notation:
VvV —8x +6
& ODD LosT 3 DOMAIN IS 36T ZESTRICTED!

Sz

Example 4. Write the domain of the function in interval notation:

Vbhx +5
K EUE.) RooT =% RESTRICTED PoMAIN!
3x+S 2 0O
8% % =9
X% =3
S
XYy -|
¢ PO

'

l[-l,oo)l




5.2 Graphing Radical Functions

The graph for y/z looks like:
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The graph for —/x looks like: x Y
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Note 5. Observe that the graph of —y/z is the reflection about the X AXIS

of the graph of /x.

Reflections Across an Axis

The graph y = — f(x) is the reflection about the __X__ - A XIS of the graph of

y = f(x). The graph of y = f(—=x) is the reflection about the \§ - AXIS of

the graph of y = f(x).

Note 6. In fact, this is what the graph for any even root function looks like.

The graph for /z looks like: X1y
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—8 e N
I 8 2




A J GRAPH oF 3[x
FUIPPEP ACCILOS>
THE X-AXIS

The graph for —/z looks like:

~/

Note 7. In fact, this is what the graph for any odd root function looks like.

Finding the Equation of a Radical Function Given its Graph

1. Determine whether the root of the function is odd or even.

2. Determine whether a is greater than 0 or less than 0.

3. Find the coordinates for the vertex of the function.

4. Remove any decimals under the radical sign by setting the expression under the radical equal

to 0.

Example 5. Write the equation of the following function:

4

& EELY ROST
Fu~CTIo 0!
& acO
ERFTEX -
S (4W3%)

£ = o\lx—h + /IL(XB-.-\lx-n :}\
Co0= -1{x-1 +3 | ;




Example 6. Write the equation of the following function:

4 ODD ROST ‘ | | | | ‘ :
FONCTION!

#* g0

Example 7. Write the equation of the following function:

4% ODD ROOT FUCTIDY I

& q LO
& WEeTEX 1S (hE)=(1.25,1)

/N FLALTIOO Fom, -
THIS IS (iq 2

3 2
Xx=3  +
x-2
L= - x-3 2 ( Y




5.3 Solving Radical Equations (Linear)

Rational Exponents
A rational exponent indicates a power in the numerator and a root in the denominator. We can

write rational exponents in many different ways:

(@ = ()" = _a"" Y- _(La )"

Example 8. We can write 2'/2 and 4°/3 as follows:

Z/z :‘L\I_z—
2
.,_'/z_-sr—"qt —_3\1-\’6-:3{8-1:23\/?

Example 9. Evaluate 8*/*

62/; = i/?:ts\l—g_)l = 223'1

Example 10. Evaluate 64~'/3

2
/
(g LI 3 - ' ) / ] _[
Yo T 3
1% Jeu
Definition
A radical equation is an equation that contains variables in the L ADVCA ~D (expression

under the radical).

Note 8. When solving radical equations, we need to be careful of finding solutions that are not

actually real solutions to our function.



Definition
An EXTtA SOLLTIOAN  is a root of an equation that is not actually a

real solution to the equation.

Note 9. We can "get rid of” a radical as follows:

T
U

How to Solve a Radical Equation

(Y = (") = 2.2 =2
('U_X_)n = (Xy“)n :xh/" - )(':)(

1. Isolate the radical expression on one side of the equation. Put all remaining terms on the

other side.
2. For a square root radical, raise both sides to the 2nd power. Doing so eliminates the radical.
3. Solve the remaining equation.
4. If there is still a radical symbol, repeat steps 1-2.

5. CHECK YOUR SOLUTIONS by substituting into the original equation.

Note 10. If we have an nth root radical, raise both sides to the nth power in step 2 above.

(T30 = (30) = 267 30

) (M =2 3



Example 11. Solve the following equation:

V3r—3=7zx -2
, LSGUARE (OTH SIDES TO GET RID OF

(\l'Sx ) (\‘ lx-t) THE RADICAL

3x-3= Ix-2

-3x < -3x
“3- Yx-1
+2 - +2
— 1= Yx

CHECIK SOLUT 10 |

‘JS( 5)-3 \‘7(“ -2

R CAST TAKETHE SOVARE RODTOF A NEGAT INE. ~NIMRER

=) ,No REAL SoL urlbr\;;]

10



Example 12. Solve the following equation:

V3r+8=7x—2

(\I’Sxi—‘a )L-‘- (\l Ix—1 )z

3)(4'8 = #x—¢
-3x = - 3x
8 = Yx -2
T - +
10 = Yx

2

S

k@\LFO\L EXTHANEODY SOLUT 10N

=
F{J‘- 2 VB, T LoRES

[OLOUT IO IS Zx:i ’
<
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5.4 Solving Radical Equations (Quadratic)

Note 11. Note that solving radical equations that lead to quadratic equations will have 0, 1, or 2

solutions. Follow the same steps as solving radical equations that lead to linear equations.

Example 13. Solve the following equation:

V2022 + 15 — V372 =0 (z0) (15)= 300
Tt = F33x AC 28X (-1)=300
ARD

m _ \]3—%( -is +(-12H= -3
({zox*+1s ) = (> )’

20x“+ 15 = 33y

20xt-3IX +15s = 0O

20x* -15x - [2x+]S = O
Sx(4x-5)=3(4Yx=-5)=0
l('-ix—S)(SX -3)=0
N ‘

Ux-5=0 Sx-3=0

L‘x-.—. SXx = 3 '
—— ? e ——1%-5 CHECI-
- -
(12) 415 —{3H125) =0 lx 2
2' 4
e e /200 HIs -

D:O‘/

YES ! \le.l
=1[x=3 = Lzs/ 12

!




Example 14. Solve the following equation:

(@ )H( 3 )=%0 V/=302% — 25 — v/~Bhz = 0
X (-6)(-5) =730 +|-SSx= + {/-Ss%

A~ID \l -20x°_25 = \’-SSx
b+ (-3)=-|

([Fors ) = (="

_0x%- 25 < -S5x

ra
\ 0O = 30x -53x +25
9

O =5(bx" =lix +5)

O =5[6x" ~bx-Sx +3]
? i — had -
-39 -25 —\-55(h = 0 O = 5[ex(x-1 =50x- 1Y)

\‘ O =S(ex-9)(x~1)
5 ——
\‘~30~25’ - \-55 =0 . T~

\,‘il SGx—S-.O X-|l=0
& CAINOT TAKE SQUARE X=5 X=
- _ ChECK! P
\CQOTOF A SEQAT IVE, SO X= | e -
[5s0T A SOLOTIO~! X=0.83
\f\ X=0.83
|0 082 -25 _[Sss5(083) = O

K
-Ysgz - (-usez =0 =] ~30
e - s Ry
R CANNOT TALE SOUARE. RooT

CF A NEGATIUE = X= 0-83 0T A SOUUT 10y



