: Good question. Yes, in higher math there is a
distinction between the term square root and the
term radical. But in /\igebra | you don't have to wOorry about
this difference, for at this point, the two terms mean the same
thing. As to the word radical, be aware that it has three
shades of meaning. Here they are:

1) Radical means the mere idea of a square root, as in the
sentence: “This week we're going to study radicals.” Translation: This
week we're going to studly. square roots. _

2) Radical also mesns the actual symbol for a root, ie.: V
So if a teacher points to a term like V5 and asks: “Which term is under
(or inside) the radical?” s/he is asking you what is inside the radical sign.
In this case, the answer would be the number 5.

3) Mathematicians usz the word radical to mean both the

symbol and the number or term under it. For example, if you

“simplify the radical.” S/he would be asking you to simplify the entire term
V25 5.




in other words, wha
the value of this

' ‘ B The value of this expression is so obvious,
| ]
it's easy to miss -—— like trying to see your

nose. In any case, here it is:

Ja-Ja =a

I other words, @ sqquare root times itself
equals the very number it's the square
root of. Since this idea comes from the defintion of
a square root (p. 116), it's true for any number or
term. You could even say something ridiculous, like:

Jelephant - \/elephant = elephant,

and it would be truel To your right are more examples
of this concept.

Jax? - Jax® = ax®

J7xyz® - \Txyz® = 7xyz®

Silly example
J/chocolate —

. chocolate - chocolate

J—
Note: in /\!gebra I, the square root ofa negative number, e.g. V= 5,

is considered “undefined.” That means it gives you no real answer.

Now try these:

a) \y -y d) |pizza - \pizza qe00% (>
b) V7 -7 e) a5x'y - \[A5x’y A.xsy (2 L(q
¢) /200ab - -/200ab ezzd (p A (e

Slamsuy




of a weird-l

A. Don't let the weird lock of this term toss you out of
the saddle. Remember from the Exponents section
(p. 86) that a term to the second power means that the term is

2 _
just multip‘ying itself. In other words: (-va) = \/a -a

On the previous page you saw that: (va) - (Va) = a
p page y

And the transitive property (p. 11) says that when all terms are
equal to each other, the term you start with equals the term you
end up with. So the point is this:

(Va) = a

(
(\/’7;)2 = 7x
(
(

J17par)’ = 17par
Silly example
(Vhotdog)" = hotdog

Try these:

a) (\/i)2 d) (Jiiéﬁib?r”g?i)g
b) (Vpa) ) (Vi)

<) («/fim(fﬁ)2

Al (2  bd (q
126nquiey (p I (e

SI2Msuy

oot (® 7
|




4 suare" root?
juares have to

find a square whose a
square. The ‘ength of

with. Presto, nothing up t
here’s an examp\e to help you out.

ever,

You know
is just the length o

(4 inches) - U
But if you think a

In other words, the length o

root of the area of

Length of side
& inches

It's called a ngquare”
by thinking about a square.

from geometry that the area of a square
f one cf its sides times iself. For

example, if a side of
of this square would be:

d its length

root because you can understan
y number. Then

Here's how: pick a number, an
Next measure the \ength of a side of this
f the number you started
fused than

rea is equai to that number.
that side, it turns out, is the square root ©
he sleeve. And ... now that you may be more con

Example

a square is inches, the area

inche

bout it, & is the square root of 16.
f the side is the square

the square.

s) o 16 square inches.

sqquare root
16 squ




of 9 is both + 3 ;
world would this

What you've heard is true. The square root
of a positive number does have two

answers — one positive, the other negative.
But why does the square root of nine equa! negative three as well as
positive three? Well, just think about it. The multiplication rule (p. 49)

tells you that (-— 3) : (-— 3) + 9. Therefore — 3 must be

a square root of 9 because it fits the definition of a square

root (p. 116). To show both the positive and negative value of

OKFPAL .. WE'L Gug L
oU ONE LAST
CRBRCE /AN

Gz
\/00...'LM/

v
Botn/

5)

. . o\ Thre
9, you wiite: /9 = + 3. This means that the square ARE vey CS 5 HiM
3,0R-37 \Z%\’\[P_ AWAY.,

root of @ isboth + 3 and — 3 (/\ 7ﬁ

Give both values for these quuare roots: ’

a) V& d) Va1 | i} |

i LT /
b) V25 ) 100 0T (2 s7 (q
<) 49 6T (P 3 7 (e
sImsuy




A perfect square is what you get Some perfect squares to memorize

when you squarz a number or a
term; that is, when you multiply it by
itself.

Pty o R

1 81
4 100
9 121
16 144
25 169
36 196
49 225
64 256

Examples
9 is the perfect square of 3 because 3 - 3 = 9

a’ is the perfect square ofabecause @ - a = a*

9a’ is the perfect square of 32 because
(3a) - (3a) = 9a"

O NOWM W=

A R
Ll led il

Find the perfect squarés of these terms:
a) 17 d) 9t

b) 20 e) 100

Ay

AP
000 ‘0L (2 o00% (q
Ji8 (P 683 (e

s1msuy

just a click away S S . ..




Combining radicals using the same-, mixed-
and neighbor-sign rules

A The rule for adding and ﬁ

subtracting radicals is i\

simple. As long as what's under it
the radical sign is exactly the same, | | —

i

|

Same-sign rule Mixed-sign rule
you can treat radicals as if they - "\//s - 7'\/5 + “\' 5 - 7\5
were "like terms” (p. 66). =7 (‘“? + 7\"5) = (7\ 5 - “\5)
In other words, terms like 9 /7 and = = “\/ 5 = - 3\ 5

5\/7 are like terms because they both Neiahb. . 1
. . Neighbor-sign rule
show a 7 under the radical. Since such eighbor-sign e

la\/ 5 - -7J5
them using the same-, mixed- and = "\/5; + 7\/5
= M5

|
|
|
terms are like terms, you can combine i\
|
neighbor-sign rules (pp- 36-45). i‘

" Now tr_y these: \
L 547 +3V7 d 172 - 212
a) ) + 1742 - 2 mrs (0 SVB (-ﬂ1

|

\
b) - 2.9 +13V9 ) — 61 - 3 | -
T CI T R
0 85+ - 645 ) 2V - ~ 314 \@w T o e

"""" s1amsuy
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or groups of va

A: Yes, you may.

’ Again, the rule is that
as long as what's under the
radical sign is the same, you
can combine radicals using the
same-, mixed- and neighbor-

sign rules.

B Now try these:

A

a) - &Ju — s.JuM

¢ - 3Jn+13/n

l

b) 12V + (+ 2VW) ) 4+ Jx + Vx

Examples showing how radicals
with variables can be combined

Mixed-sign rule

Same-sign rule

+
w
<
3
+
nd
<
3
S——
I

+

il

—
>
=Y .
3

I

= 9Juw — 3J/vw
= 6Jww
|
d) 15Jr - (—2r) | S - G uor+ O
. xre (e miyL (9
f) +Je - 64c | a e nre- (0
i is1muy




