/ —
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. NOTES
Date:

3.1 Rules of Exponents

The following properties are true for all real numbers a and b and all integers m and n, provided that no

denominators are 0 and that 0° is not considered.

' eg) 7 =7 =r=mn, (—]0)I =-10

| as an exponent: a=a
0 as an exponent: a®=1 eg) 2° =1, 27° =1, (_% ° 1
The Product Rule: a"-a" =a™" eg) x> x* =x° =_£7
*X v W)X -
C ’ KXY
The Quotient Rule: a_" - e.g.) _x_z =x"?=x /( XK -
| ? ¥ ;(?t
mu.l;i- w .
m\" mn 2,-\5 : (2)(5) 10
The Power Rule: (a ) =a e.g.) (x ) =X =X
o n .
Raising a product to a power: (ab)" =a"b" e.g.) (Z’k? =2k =16k"
a _a ’Y_» P
Raising a quotient to a power: (E] :b—" e.g.) (;2-] = =q_6
(")
. . -n __L 2_3 _ 1 7 3 -4 7x3
Negative exponents: a’"= - e.g) = Xyt=—n
y
=4
8 3
1 n 1 9 b bc
eg) =+, o=

o simplify an expression containing powers means to rewrite the expression without parentheses or
@y 2ative exponents.
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¥ no akive eiporant5
ExampleSthe following expréSsions.

) m’-m’ b) (5a%*)(3a'b*) )r93‘$ b
2 m'm a’b*)(3a'b* 0 S5
72 =r
se7 _\ 2] Salbs 29'p°
m "'lf_Y_\__‘ TR -)
[15a” b

|

2 2 =)
f) /% g) (-2)‘. by =5
ol 2ege2e2 —le2
D) ~\e 2222
3)(4 . —-lb —
1 2 X-S.xs-:x [ 7243 "l“,l
Do = k) 97.9* y 257°0Y
® lo n M-I-Mf"j 17
= (3¢ Y P51
qS xstj'
5aom| @ —=— )
[ ~ 1
Mg = L, o :usbl- ) (a{)‘ mult-
Y )i a*'
\
u3S
\IB
N _ w-_}exp
(= b o
4 -2 =10 -9
“ — 3K * vz
= |X 2 5"'3
6 32)(‘0 5'3
o J
e 23 |
qx bzq
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‘ 3.2 Simplifying Radicals
Square Root: The square root of a number is a value that, when multiplied by itself, gives the number.
s
s = ez = 5

Radical Sign:

Radicand: The number under the J_ :
y a‘ or Yo
25175 radican o> radicard

Perfect squares: a whole number which is the square of another whole number 2
ot 2 2% 22 41 &1 (2 7 gt qF &t 3t
o |\ 4 o lo ,5 36 49 64 9 leo 120 194 16T

List of common perfect squares: “Z | GZ
J a6 225

@/fect cubes: a whole number which is the cube of another whole number

List of common perfect cubes: 3
o\ B 1 (M 125 - -

Examples: Simplify each of the following: L b y ?n desxc
t i - d z 4 z 14 2_
) V121 <Y b)\/’s? ) 5 = »wid e) ¥z 4 22

“mfw g

Index: {/— x is the index

Examples: Simplify each expression, if possible. 32
e 125 31 A
25 2 d) 3/8x°y*
25’© Q) V32 g4 2 ik

b) @81 n
3_\-—;%; 63 BE C&Z}) lumq&é‘@ ORI ML
Bl B P 2z
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Steps To Simplify a Radical Expression with Index n Using a Factor Tree:

1. U i izati insi '
se a factor tree to find the prime factorization of the number inside the radical.

2. Determine thof the radical. Look for groups equal in size to the index of the same prime number.

3. Move each group of numbers or variables from inside the radical to outside the radical.

Ereq

4. Sim _Elfy the expressions both inside and outside the radical by multiplying.

Examples: Simplify each expression.

\2
a) V12 , b) 3/40 RO ¢) V72 7Z

_— b
223 C';@ {-2—'11' 3.7.‘543-% 233 0\

m ) & ] 8P

)

300
d) \20x%° o Z’\O e) 2xy°+300x")° 3° '0 4
| 252 Sy ‘,(@ (b Cﬁé\@

4 'S
‘EX\EET}% Q)Z,gg'y'\[‘_z»z 2.5 00y 3\‘ sy

S"t

¥rrry 2 2

" —] DONT FeRGET
on '3y TODEX @)
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h) ¥/32t"° 6 4 1)3mm
%"
A@ C%@@(&Dﬂ . 1 232 5 M o

R rewyryrye S EOMDI Y SMT
lm {‘j [ptru® WHE |

N
i) 4240 24 % k) 4fx°y°2 ) pri{p'q®r
& 'Lya,;,z._;,_. 2 5 JX'X"V”\I éiﬁz‘?ﬁ ﬂ?ﬂz@rq
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3.3 Multiplying, Adding, and Subtracting Radicals
The Product Rule for Radicals:

For any real numbers %/a and {/b_, a-4b = Ya-b.

Caution: The product rule doesn’t work if you are trying to multiply the even roots of negative numbers,
because those roots are not real numbers, For example, V-2 -/~8 = /6.

Caution: The product only applies when the radicals have the same index: /5 - 4/6 = ¥30.

Examples: Multiply.
a) V745 b) 5v2-4/8 ¢) 245715 o d) 33 :'ﬁl_':-‘_;
(N3s) 54ze 4~G0 Lg £
S+l (Y ~2r3-s
54 =20 245 = 2805 |
9 (8 ={BI8 (3v1)’ g) ¥3-3 h) 23106325

=y 33 3l 123[250° &
= \B Py VT 12 Hs552 @
0-a<ur =pg]  \3)

S'12
Question: Can you add and subtract radicals the same way you multiply and divide them? Lpo 26:
e.g.) Since Va -vb = Jab, does va ++/b =Ja+b? NOmM

Don’t make the following mistakes:
o V24527
e J9+16#3+4

o Jm-Jn#Jm-n
o Jx*-4%£x-2

2
. (\/; + \/; ) £x+y
Like Radicals: Radicals with the same index and the same radicand.

Examples: Determine whether the following are like radicals. If they are not, explain why not.

a) V3 and V2 b) 41\'/5 and —3!75 c) 2v/x and ¥x

i‘?&wwlro 7o addcand ‘Fnoce,,en,\_ v
Same T 3
rodsccurel S Same IndeXes & indexes
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Adding and Suhtractmg Radicals:
; Simplify each radica completely.

Combine like radicals. When you add or subtract radicals, you can only combine radicals that have the

Examples:

a) 5V3x - 73

0+-\f_

LAY

__f: - J2 +-3J_
—-LSJ_-SJB.)

& 55
@'?

same index and the same radicand. The radical itself (the root) does not change. You simply add or
subtract the coefficients.

b) 4J11+8J11

le.JTl)

¢) 1046 +3v2 -8J6
(1ﬁE+3{§]

) 2JT)+4J§(T 6JIT 1)J_ 5¥16+32
mc 10" %0 ‘(b 4

BOgm: ¢ﬁ§ @@3 EAZTED 3
(0J+4pJZ -30/5 YT -10V% V2

:{50&—3&@] =i—jbﬁ

" ultiplying Radical Expressions: Use the Product Property. Use the Distributive Property and FOIL to
.aultiply radical expressions with more than one term.

ExanM ultiply.

a) J_(5+J_)
TERNELS

iy

/-"'—&\
d) (5J§—4W)

53
=S¥V -3

el

5J’+SJ‘"‘-4J‘@,—-»J”:— th’_qu,qJ—

b) V2(V6-3v2)

V) (JE—MJI)
Jiz-38q

V3% +Ve-{ta - JC )

R —
) (443 - lf‘{f' \) f) (JEQ@S)
“ i -gfZrefs 25

T2-25

1221

U8 —gJz+ |

Aua-303 |
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3.4 Rational Exponents

If n is a positive integer greater than 1 and %/g is a real number then a"" = %/a.
* The denominator of the exponent tells you what type of root to take.

Examples: Write an equivalent expression using radical notation and, if possible, simplify.

a) 25"2 ‘r——- b) 64 31’67_{ o) (w'2)"
5 N
= |41
d) (36Jcm)l'l2 e) 2x" ) (Zx)]“

256x" 2% =
L x>

Examples: Write an equivalent expression using exponential notation.

a) 2xy \’ b) s ab® d) Wz e) {2 y @
(23" [_@,7 (32‘ 327 (%)

Positive Rational Exponents

If m and n are positive integers (where n # 1) and #/a exists, then g"" = Jam = ({',/E )m.

e.g.) 8% =({/§)2 =2 =40r 8" =38 =64 =4

Examples: Write an equivalent expression using radical notation and simplify.

i b) ¥ > o D (2x)" ) 20
br Cr7 G Y 2.%3 Z (X"’
. D 4 {70 = Wi

Examples: Write an equivalent expression using exponential notation.

a) b) o )(«/_)_5 d) 63 o) (42m) &)
S ) I A (I
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Negative Rational Exponents

3 ” - 1
For any rational number m/n,and any nonzero real number g™ I Rl s
a

* The sign of the base is not affected by the sign of the exponent.

Examples: Write an equivalent expression usmg posmw. exponents and, if possible simplify.

a) 497%* ] { b) (3mn) c) 7x
] i) [

Laws of Exponents: The laws of exponents apply to rational exponents as well as integer exponents.

Examples: Use the laws of exponents to simplify.

5 Alfs 2 Va4 AL
2) 2% .oV b)%,; X £ ¢) (19-’-)’;
_ ’f“"/sl Vs s Y3

&) - _ =_|_s_ _'%) x4 Ve y
S 2 V2
—— _% +-/? y :f 29 Yy
1 !W 5 =7
/Lp W +/p
[-:LJ m y
=y Y
To Slmphfy Radical Expressions:

1. Convert radical expressions to exponential expressions.
2. Use arithmetic and the laws of exponents to simplify.
3. Convert back to radical notation as needed.

Examples: Use rational exponents to simplify.

a) 4=+ b)(m)

y

Do not use exponents that are fractions in the final answer,

Yz C)X\{; i

Vs */y

Cant Simp Uy

lbeca use tre
Nodicands o fMe

dferen~t
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