MATH 19000 section 5.1 Rational Exponents

Definition: If x is a real number, m is a positive odd integer, and n is a positive even integer, then

2
Positive 2™ root (square rot) of x, Jx , is such that (\/;) =X x>0
3
3" root (cube root) of x, ¥/x , is such that (%&) =X
4
Positive 4™ root of x, 4/x , is such that ((‘/;) =X x>0

51 root of x, $/x , is such that (?R)S - X

m™ root of x, ¥x , is such that (T/;)m =X (misodd integer)

Positive n" root of x, ¥/x , is such that (Q/;)n =X x>0 (nis positive even integer)

Definition: If x is a real number and n is a positive integer greater than 1, then
1
X" :x}/n =1x (x>0 when nis even)

1
In words: The quantity x" = x}/n is the " root of x.

Properties of Exponents
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If a and b are real numbers and r and s are rational numbers, and a and b are nonnegative whenever r and s

indicate even roots, then

1. a"sa* =a" 4.a" :ir (a=0)
a
a) a'
2. (a")’=a" 5| = =— b=0
(@) (bj L b=0)
3. (ab)" =a'b’ 6.2 =a"  (ax0)
a
Theorem 5.1:

If a is a nonnegative real number, m is an integer, and n is a positive integer, then
m, m n
o (o) (o)

Sometimes it is easier to transform the equation on theorem 5.1 as the one shown below:

a” =(Va) =¥
Additional examples

2) 144
144 = —J(12)* =-12

4 J-49

Not possible because it is not a real number.
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6)

8)

10)

12)

14)

16)

18)

20)

22)

24)

26)

28)

J3
a8 = 7y =7

Y27
27 =337 = -3

46

—4-16

Not possible because it is not a real number.

Jo.81
J0.81=./(0.9) =0.9

3/0.125
3/0.125 = 3/(0.5)° = 0.5

492"
V492" = \/(7a5)2 =7a°

Y8a = 3/(2a5)3 =2a°
3[X6y3
3 x6y3 _ g/(x2y1)3 _ X2yl _ x2y

5/32)(5 y10

5 32x5y1° _ i/(2X1y2)5 _ 2le2 _ 2Xy2

4[81a24b8

{/81a*b® = §/(3a°?%)* =3a’b?

<@

<o

4972
492 = \J29 =7
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30) -16"
1672 =16 =4
32) 8%
8% =-i8=-2
39) 21
7% =27 =-3
36) 8l
81/ —481-3
b
38) (ij
16
(3]% _[e_ B s
16) V16 16 4
%

8
© (3]
42) 8"
1) 9%
46) 81"

48)

©\ ©I
NN
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%
o (2]
49
(Ej%_(“_‘-’j%_ 3 1 _7
9) \16) V16 16 4
2%
- (3
8
(o) a8
8 ) \27) N2z ) \327) \3) (3% 9

56) 2572 +100%
25% 110072 = \/25 + /100 = 5+10 =15

58) 49724252

LCD = (7)(5) = 35
11 1 1 1.1 15)+L7) 5+7 12
49%4_25}/2_\/@4_\/%_74_%_ 3/ 35 35

4972 42572 =

60) x% -x%

8

Whexs = X(z*z] _ X(z] _ 2

62) (a% )%

165

(2)(3) 1
a[mj _ a{zj _ a% ~Ja

64) o
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7
66) %7
X 7
LCD = (8)(7) =56
ﬁ _ Xg_gj i X(7(7)5—68(8)j _ X(495-664j _ X(_?f) _ X—l%S :%:%
Xﬁ X %6 (56 X)
68) (x% y%z% )%
(Piytiz )/ G EELEE) _ [@6)66)6s) _ [06) fee), 6] _ )60
-5y (R (4
Fapy
700 22
Foki
LCD, =(3)(5)=15 LCD, =(1)(3)=3
a%b“ _ a[%fg)b(%%j — a(1(5)1(53)(3)jb(4(3);1(1)j — a(%]b(%lj _ a(%jb(%j _ ai%b% _ ﬁ _ (% )5
a’sh’? a5 ( %)
5/\%
o 0
v )

LCD =(2)(3) =6
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o )

LCD, =2
DJ
_ (r™)(s*) _ r((fzo)flz)s(z‘gj _ ,.«720)712)3(%‘%)

G5

ri2g% 127 B ri2g% ri2g%

s et )

_ r((fzorlz)S(@] _ ,.(—32)3[%] _ r<732)3[_71j gk 1 1

rszs% - r32\/§

(27a3b6)%

78)
(81a8b‘4 )%

4@)@))]{4@)@)} o)
) () ) o o4l LR R

—a'b’= v
a

() @)y 27)(




