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Math 48A, Lesson 9: Radical Functions

1. THE SQUARE ROOT OPERATION

Suppose you’re talking to your abuelita (grandma) and she is not familiar with

the idea of an “square root”. Explain to your abuelita what it means to find the
“square root” of a number. Put your description into words.

O a Squorc root o a number is
Ony number Times t#selé +o get
the desied number ( +he numb e
We ot searching Por). — Katrina

T o root iS a number we are Hying
to +alke a squove root of ...

The qung rood givu +he avamber s.&
Whin we mvltiply we g¢t batle /v "‘hu-g 1a st

1B. Show how to calculate the square root of at least two numbers.

EXOMPIQIS ‘\1/‘1 —cn 2 Since J.) = Y

2 2
Example 2: Y25 =_§_ since 285 =5

Math 48A, Lesson 9 Handout @



Ana'l’omy of Roo-l'S/ Radicol

index mm {qu
) o il

rad‘cand & myst be no:}v\e\t]ah\/é
("HW— ﬁxr)r‘ess,w\ in side +he root sj.jmbol } C\.'“c]u,mmjr)

For -the root Symbol




;nPU'f o Qur f‘\/’\(;h("'\
ovv ’5/\)““"’\““)

a( ’\,’mCi\"*— .
N\,
( eng"{S}:U‘\ A QTC’((

Ed

3(:0



elical symbol)}

\ +He Squone roo-i"\

rack condf
((n pu+)

- e 28
o

5 # 2.8

Nok: Squoe roots art not e Same
as division




» @5 = 55 =[3
f

cadicond

;|-° 4o Index

2 When we +uke a root, if we take
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1C.  What happens when we try to take the square root of a negative number?
Explain your reasoning in words and in symbols.

Recall

2

Ll
L l o

racicaad
1S ne7 ahve
\

> B

najm‘w(. @l) real numbg
b whin Sguered)
Haer pmc lvet-w. ||
Ve nam neyc{,hd‘&
Ct’l%’\&*ﬁ POS‘NQ o ZCU'O)

e A —

-'l'hb MGKCS ho Sénse no¥ P“S.b'(. in 'R
( No Squere Toofs of negahve numbus)
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2. GRAPH THE QUADRATIC FUNCTION
Consider the following quadratic function
V=g = f(!)
Create a table of values and graph the resulting lines on these axes below.
f(z) =2*
Input Ouitput - T
24
x Y 23 +
22 -
| 28 y
19 7
18
=4 o 17 [
16
3| q 14
13
12
-2
4 :
-1 ! :
7
6
0 5
O 4
3
2
1 ' 1 i N "
) & "5 -4 -3 B -1 olml 2 3 4 5
; q Vertex of
porabels
b
( menimum vaive)
s 1 25
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3.  GRAPH A QUADRATIC RELATION (S’guc root uhfm«)

Consider the quadratic relationship given by

llmghcﬂ e |Q‘hoql y? = x relahon (NOT & fmchun)

Fill out the table below. Then use that table to
the axes given below.

oraph the quadratic relation on

v;rhml line

Qutput Input Y
A

x B4

0 > T

v 4 8 12 16 20 24

This graph fails the vertiol
hae te8é ¢

+hece s a¥ leasd ©One veetical
hee Thed wndersets tre
gragn ' two spots
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4A. Compare and contrast problem 2 with problem 3. What do you notice about

the role of the input and output variables in the two problems?

Note : «-Hhe 1npui/ovtpur celahonshys
are switthed
2
e Hhe ¥ -Valves W Yy=X

become e y-volues N
2

X =Y

- y =
+he \/—le\ICS n Y-X

.
become X-Valg I X =Y

we arc Swapplg Inpy?s
and outputs @ feplacing
X witn y ond Y wib X
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4B. Redraw your graph of the quadratic relationship y? = x from problem 3 on

the axes below. Does this graph represent a function? Why or why not?
Explain your answer.

Yy
1 (x)= VX

DN W B O

B8 200

v
0
This 1S nod @& foachon Snce
theee, Vs ¥ leay> Onc Vaput valve

win oo CifHreat ovt puis.
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4C. Suppose you are looking at the quadratic relationship y? = x.
Also, suppose that I tell you that on this relationship, I want to find y-values
such that x = 16. What y-value satisfies this relationship?
How easy is to give a unique “answer” to this question?

|

C
"

= 48 =-4

e
=y & Tty gieh
4D. Why do mathematicians (like you and me) prefer to work with functions?

ln  Maih, we Iy o avoid ambiguiy !

we want all mememahdums be able

® 'Y fd
Feoip commgc on SAmg AnSwe ‘' a¥ he Sdne

e Por fachoas.
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4E. Redraw your graph of the quadratic relationship y? = x from problem 3 on
the axes below. How could you turn this graph into a function?

¥ 4 8 12 16 20 24

We Can break the graph of <the

icees
celoben \,a - x inbd +wo P

0 +the where Y20

D “the lbm ptey where y £
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The Squwe root S&mbol +ake s 0‘“3

the posibve y Valves thet saHity

our felahon
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5. SQUARE ROOT FUNCTION TYPE OF ROOT FUNCTION

5A. Consider the square root function

'f(x)=W1

Fill out the table below. Then use that table to graph the square root function.

Input Output Y

A
X f)=Vx 5
-1 | Eereor ;1
g o) 9
1 \ B

0 e

4 2 1
9 3 -2
16 q —-2
25 5 -5

’(')’ 4 8 12 16 20 24

Notice that whea Wwe werite
z | 2
Vx =y > Y

Y that, whea sqomd, producc
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5B. Consider the square root function

gx)=-Vx

Fill out the table below. Then use that table to graph the square root function.

Input Output ﬁ
x gx)=-YVx 5
4
-1 | Evege i
0 o 9
1 aw l 1
0 ) T
4 -a 1
9 -3 ”"'""2
-3
16 P q 4
5| -8 -5 .
"6' 4 8 12 16 20 24

When we writt the statement

were looKing for non-posihve valves of
Y thed, whea QQUNed , P(OJUCC X. @



| 2
- AlX = B D b

But the reverse is not +rve :

iP.‘-_-_x :

®)
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5C. How are the graphs from problems 5A and 5B related to the work you did in
problem 4A — 4E?

The Sraph of the Qquadratic relahoa

2

Y =x

does not+ Trepreseat a funchon,

We break this g raph mb  two parcts

Hgis
o
% BRI, o SO OB (L A LA N S A T R AT N R R B e
RN »w R e v: R S AR R SRy e N O R R SO LR IR Ut e
RS mf‘i\- {q,“yﬁ\f&#& R R R Gl A e N Sl PR B S

Each p«d NoWw N.prcsmh (- N ‘Rmcho'\ wetm

Q Vnique Qnswer to +he queshon

what number, whea .sqvcmed, . @
Produces X Q@S an ovtpvt ?

4o
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5SD. What are the similarities and differences between the quadratic relation
y* = x and the square root functiony = 3/ x ?

The fuacton y= Vx' is  asKing

S.l. when we square y we get batk

Yo e valve o x.

In Symbol.S, we weite
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The fonchon Y = -'\:/ p 8 S stma

what |nonpos:hvc number Y < oI exists

Such that whea we +*aKe 'y o
the Stccﬂd Pcwcr, we sc-l- batk

Yo the valve of X.

In symbols, we weite ¢

\/:"\Iz X = \/z-.-: 0 wit Yo

@



The quaclraﬁc relathon \/ = X

\S askmj + fiad all poss.b!e
ceal numbers ( eitner Posihve

or Mﬂahn\ such that Wwhea W
mv\hp\:’ \I b\, ;"’5”"" we sc;,

back 4o +the valve of X °

ln Symbols, we weike




