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Exponent Rules: Notes and Examples

Exponent definition:
A v v - -
X" =X X, X, S APED FUED N
Examples: 45 —4u4.4.4-4 = 1024
3
2y 2.2 2 _ 8
3 3373

;
(2 = (DD (D (D (D (D)- (D =-128

2% = (- (D () (). (- (2)= 64
Rule #1 ("'Addition Rule")

xA.xB_ xA+B

Examples: s s

XX X8
5

53-5;2 = 125-25= 3125 =5

Note: :
vy y6
(YXY) - (YXYXYXY)= YXYXYXYXYXY
2 4 6 total Y's

Rule #2: ("Multiplication Rule")

B
xh) = x4

Examples: 4 3 12
x) =X
4 )
42y =4%= 16" = 65536
Note: <3 15
(Y7) = (YXYXYXYXY) - (YXYXYXYXY) - (YXYXYXYXY) = Y~
5 5 5 Jgroupsof 5Y's
total 3x5=15Y's
Rule #3: ('zero exponent’)
x% =1
.o 0, A
Examples: Y =1 Whatis 0 Y o =0 because 0-0-0-0... = 0
? - (fA40)
0 0 0’ =1
(3cd) =1 X" =1 (zero exponent rule) —
Note: 75,75 70 1 (_423
addition rule --- then, zero exponent ZXZXZXZXZ
rule z

KXZXZXZXZ =1

A




Rule #4: ('negatives' or 'reciprocal rule") Exponent Rules: Notes and Examples

(A 1
X 7= a
X
Examples: 31
XS
2 1 )
57 = 3% It is not equal to -25!!!

Note: A B Y('A)° YA B Y(-A+A) B 0 1

(A a X — - Y _

Y =Y - = T4
v vA vA YA Y

multiply by exponent Zero
one addition rule exponent
Rule #5: ("base rule")
xtyt= xmt
Examples: 53,23 _ 125x343 = 42875 —35°

= 3x5x5)xTx7x=06xDxGB3x7Nx(G(xT

11 ,.
47162 =64?

A4 x A6 = A/4 x 16 - Mea

Rule #6: (‘rational exponents')
D) i)
X AX X(B _ /\]7 A

Examples: ;
P 25D = Afs =5

3(1’"3) = % = 2 ('cubed root of 8")
121('5) =11
Note: . ] — —
Y(l.-;!). Y(1.-3!) _ Yl /\IY . /\/Y =v
(addition

exponent rule)

(13, g13) g3 = gl _ g



Example: Simplify 5

_

Method 1: Use Exponent Rules

Simplifying variables with exponents

Method 2: Count the variables

<3 5-3 3 1 <3 XX 1 1
3 = X - = X = —3 —_ — = = 3
X X x8 XXXILXXXX IxX X
"Subtraction "Negatives/Reciprocal 5 cancel
Rule" Rule" out
Example: Simplify g 2,34
a b3c8
This is a 3-part problem: 1) simplify the a's  2) simplify the b's  3) simplify the c's
2a's 3b's
\ ™. 4c¢'s
ablel et wet &) 1
3 L =
a b3 cd a b3cd 2 o8 S ad ot
8¢'s
5a's 3ib's -~
50, two a's cancel out so, three b's cancelled so, four ¢'s cancel out
Exponents and Variables Examples: <=2 y=4 2= 1137
_ 2
a) x2 b) xy°z3 o yviz’ g sx’y? 9 (x’y’zh
x2z? 25xy'22'1 x’! y'3 20
2 1 :
) X = 3~ simplify the variable D) %2 = @@ (LY substitute O Yz _ % .
3 2.2 rearrange variables
x2z <2 y3 72 .
1 ) 1 S (reciprocal rule)
3 substitute 2.1 57 simplify
-2 3
-2) < o
2 —3. simplify
1 27 viz
4
3
-2 substitute
ONES!
/—”ﬁ“,rj.z )
d) 5x3y3 1 x? YS 21 e) (x2 y'324) _ x4 y.szg = |3
5 = T 5 = _ - —  (exponentrule) 64 8
25xy "z 5 xyUz x1y-3; 3
simplify each variable
and the numbers 3 72
5 s 1 3 (addition/subtraction rule)
then, substitute 1+ (-2)"+ (4). (5-) ¥
5 then, substitute 5 ( 1. )2
3 I
1024 — |18
15 @@y
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Simplity the expressions (leaving no negative exponents). Simplifying (Negative) Exponents Drill

3 8 4 -7 -5 -2 0 -5
a-a a -a a-a a -a
5 2 -6 7
X X X X
2 5 7 -4
X X X X
. - g -4 § . -4
b4 -bg b4 P 8 bdb b b
6 -2 - 7 5 - -
m -m ms-m 3-m0 m-m mé-m 3-m
3 -4



Positive/Negative Exponents & Variables

Simplify the following:

D @3a%y

5 (3e?)(-2¢0)

9) 6p3 q?

4pq~2

P &2y Gxy)

xy?)? (6x°y)

D @'y

6) (-8f%)(fg ™)

13)

7x°y8)°3xy )

2(6x% )(xy )

D (2c3)2

RN CHRPMCIE

1) 545 10
(at? v)*
4
@’b*)* | (@™
@y’ @b’

R @

8) 3k’ Im)? (1> m)°

12) S1(s 0 t)_3

(5st2)



Simplify the expressions (leaving no negative exponents).
pify P e € =2 SOLUTIONS
3 8 4 -7 -5 -2 0 -5
a.a a -a a-a a -a
“ﬂj " 4
add exponents add exponents P a
-3 = add exponents 1.a73
a .
a 11 a .
"flip" cancel a “fip" 1
1 5 1 1 a 5
3 — Ilﬂi " —
a - ‘.@ a3 p a?
-6 7
X5 X2 X X
7 -4
X 2 X 5 X X
subtract subtract subtract flip first subtract flip first
cancel cancel . ;
X 3 Ik 11 xox
X XXX X 5 6 7 X
X X 1
XXX .
X :
/z/ flip flip “ flip
1 1 a add
3 1 3 — 1 11
X 13 X 11
X3 £ X . 13 X
4 -8 . 4, -8 bs . b-4 b8 b-4 :
b b flip b —b ewrite fip - rewrite
+ 4 i b®
add b rewrite b add b8 rem; e :
8 4 - -
-4 b b b® 1 4 b b
b —5 b b b .
cancel b flip P
subtract 48 cancel subtract 4 8
pb5HD DD D b b b blbbbb] > b b
; 12 b
21 b add add
4
b 4 12
b 12 b b
6 -2 - 7 5 . - 1
m -m . m>.m>.m® a m -m m®m>.m
3 flip p -4 flip
m 5 m add terms
m6 mom (1) _m m
add (numerator) 3 add (numerator) m 3 6
3 2 m
4 m- m add 12 m m
m m
3 cancel 2 cancel -4 flip cancel
m m m
m-m m
subtract marijm/irm o subtract ~L bl
16 mmmm y{
m

Simplifying (Negative) Exponents Drill




Positive/Negative Exponents & Variables SOLUTIONS

Simplify the following:
D (3a®y D @b’y D (2t D (4d*)57)
1 1 2, ~1
6 L __ 1 (-4d?)
27a 4b° (2¢)? T (2¢3)(-2¢3) 125
1 4d°?
P 125
5) (3e?)(-2¢0)? 6) (-8f%)(fg ) N 02m%3)* (k) 8 (3K 'tmy? (1% m)
Be)-2) sf? f n® j*? 1y 1
—_— L] 2 . =
2 1 g b2 (3K Im)”
12e 3
-8f —h8 7S 1
g2 9k1412m2
9) 6p3 q2 10) El3 b2 c—l 11) 2tud vi0 12) Sr(sot)_g
) 3 2 .2 — .2
4pq bzc d (4t v) (Sstz)
3
32" EpE 2tuS y10 51(;) :
2 ¢ 16t*v2 25s°t
T
_ u5 VS 552 t?
8t
12 _ 13 _ 14 15
) (v (Bxy) a0y Gy D@y @ Do L fod
(xy*)? (6x7y) -2(6x? )(xy ) @y’ - @b’ @e3p)!
2 2.2 -4 5 -1
X7 3xy l1e 3%y aépl® ab
y’? -12x3y2 212 - b? /fe{ 1" s
S a (d*e°n" fed”
x2yt. 6x2y
a
X 1 Aol —
3% - b eif
v2 1255 L y? : .
6x*y? a8 bl7 b
a
—1
1 5 2
7 108 y 720




