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ive 4.2 To apply the properties of exponents

1. The first property of exponents is:

The exponentof the product of two powers of the same base is the sum of thé powers’ exponents.

mae« mb ma+b

Complete. © -
a) az-at=are=_(h b) ¥.xt=x3vz=__ K
‘)<. m+nN 5
c) x™exo= d) b3 bi=pitao b
3
e) m*em?=ms<2=__ N f) 10m.10"= [omin
2. Apply the property of exponents to simplify these expressions. ;
7 . ) S
a) 7oxrr=_ ~ B Capxcap=_ 3
C) 83 x82= g> . d) 63‘)(6'2: (.\731 Fi (.0|
3. Simplify these expressions.
5 0?2
O> a) 102x100=__|0 b) 10x102= O
. oy Ty
c) 10*x10°=__10 - | d) 105x104=_ [0
1o 109
4. Write each expression as aart:?\iuomtal& e, am ) b +C
a) (2p)*-(2b)™ = (b oC 2 b b) (-a)*-(a)°= o
X+ ' m w, wTNn
¢) m-mr=_* " d) (ab)m- (ab) = (ab)m o™

5. Reminder: The exponent of the quotient of two powers of the same base is the difference inthe
powers' exponents.

ml - mb= mﬂ—b

Complete. 2

S . M -0
a) a®*+a2=35-2= 0\' b) b™+ b= b "
c) mx+myz_m;-: 0 d) x‘=x= X ’
e) ¥=x=_X e ) yiey = ﬂ"

6. Apply the property of e:))fponents to simplify the following expressions. . .
a) 127+ 125= _ IQ b) (3)+(3)p= (- 3 )
= ) ) Q 2 ( )—) - 8 i i : ( B )"f
<)> c) 82+872=_ d) (5)°+ (-5 = g
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7 -Simplify these-expressions.

a) 10°+10° = E> - 10° . Bb) 10°+10*= \05
o 109+10°=_ 0" S I T L T T (o el ~.,
8. Write each expression asamonomual _
a) (ab)® = (ab)* = B! o b’ b) (2b) = (2b)' = Qh) _ o QQB
c) (C2b)°=(2b)= (':2‘0) d) (mn)?=(mn)?= l\\’\‘(l)zu m n
o -2)b”
9. Simplify. + | 5
a) 3x-80= QXX b) 16a-3a‘= ‘—HngL
c) 10m*-6md= L0 ™ d) ByS-2y3 = lkp._x:\,
10. Express the product in scientific notation.
a) (23x109x(5x102)=_ . \6 xlO
b) (142 x109)x(2x 109 =__ . 5% x 10
c) (4x10%) x (7.2x 10" = D88 10>
d) 8x109x@x109=_ 1.2 x105 i
11. Express the results in e3,<_p+0{\§_t'_1+tial form. |o
a) 52x5x54=__ D = 9O b) 8@ xB=__ %
c) 154 x 1522 159 = (D7 -\9° d) 62 x 6%+ 6= - G’ . -
e) 10%x 102+ 103 =_ IOO_ = | f) (7"’x7“)+(7'3x73)= 7 ("j’
g) (6°25) x (5% + 59 = 5° 1) 107 x 109 x 102=___ 1O~ 4
5 4« o1 o
12. Calculate the value of each expression. o
a) 5'x5=_D" 2 15029 b) 22x 2= ag°
c) (2x103)+(4x102)= 2400 ua.woz) @x109=(5x10)=__ 4 AO ]
e (3x102)x(6x10“) le R X 107 f) (7x10“)—(3x103)_ (©a 1 xIO !
3 X oot a0t -0 EY o)
13. Simplify to a monomial. 4
a) 4x3.6x2 +-12x= L X B) 6x5-3x%-xt= _| 8/><
c) 10a’+5a-4a°= go.! d) 3a%-8a%+ 6a?= 40’ ’-f
14. Find the missing term.
a) 12’—123xJ;1 b) 45xﬁi:‘42
c) a's = (L\z =a* d) mt= ___Dﬁ_ x m?

15. True or false?
a) 6°x6*=6" E _ b) 39x3F=95 _E____ c) 10°x10°=10Q° T

d) 3Fx48=78 ___.E e) a'+ad=a? L_ f) (3)x(3*=-3 ;['__ C)’
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&@FUWHW 2 Muitiplying two powers with the same base

AR ”;nz:z;jmuM:xﬁsz_mma;'mzmm_mwmm*ﬁ&vmwmmmmmﬁﬁ%mw&mmuwrﬁmmm
a) Perform the following calculations and express the result in exponential form.

1. 23x22= 2 =25 2. (2P x (2P = = DX = (—Z)Eﬁ

b) 1.Complete the following demonstration.

& Xxa?=axaxa x axg
A — ————
@fi\ctors Qfactors

=axaxaxaxa
—_———

%factors
— a8
= aﬁo"

2. Explain the procedure for determining the product of two powers with the same base.

T mw\\'\’P l\-l Add e exponenty on oo tommoan beje.

¢) Express each result using exponential form.

1o
1. 25 x 210 Q‘z 2. (B x(3p=_(-3)
a N N T S
R e e T R “’:}
m.!?:;m!\!ﬁW&iP@WERSMLTH-mEZSAME:‘i%‘A,;;;S_o,;E!_:?;;;;;w;*“%‘“?? ’
. amxa"=am+"" Add

the
Ex.:2% x 24 =26, (9)2 « (—2)4 = (=2)5. exponents.

Ts Use the law of exponents for multiplying two powers with the same base and express your
result in exponential form. -

) 2x26=_2'° b) (3P x (-3p= (-3)  Px2=_a°
DA g (-2 [ - @y
3

a) x0-x3=__ K by at-aq= Qs g momtom?= mq

3 az 4 L 3 312 qbb

d) a-a= 2} x%y-xty?= X Ei f) a%* - B= .
A A e o L i) (@b?) (a%) (a2b*) ="

) a%-a-af= Q' k) ©-x5=_ " ) (mn) (mn) = n ¥

]
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B Use the commutative property of multiplication to simplify the following expressions.
:@ (Fx.:2x5 - 3x2 =23+ x° - x% = 6/ . g )
; W _ s -
a) 3m?-2m*=_(000 b) -5a*-3a® = \D& g (@) = M é

d) (By)-2251) <oy e) [%xZ][_-g-x"]=’§_£ 7 [gain][%ab“]: ér_:_bb

s 5 € §
g) (3xz)’)(—xy4)='5')(3% h) [_g‘m“ 2][“%"'716] ‘zmn') (25)(~3x2)(5) = ZSOK.

D Gl = =" 1 Wiz = =KXy [~Lmef[Em)= S —

- g BVESETR ST DL T R
RN A N D R S AR RS

ACTIVITY 3 Quotien of two nowet

SRR B e A S U, R A TR i E T T

e 4T
FEO RN

\!

a}) Calculate the following and express each result using exponential form.

25 B B 24 B B 32 B _.i ) l
1. ;_i__zﬁlr 2. ?__! =) 3.7 =3m
b} Consider the following quotient Zm

1. Complete the following demonstrations.

Istcase: m > n B factors o
3 a’ __,dx,dxaxaxa_axaxa_aéj
— = = - =
: aZ A XA 3] factoss
—_—
-@factoxs

2ndcase:m =1 Jgoos
——

ol _Axdxd _ @

;? T AXA XA
[ factors
3rdcase:m < n (] factors
a? _axd R
a’ ftxdxczxaﬁ ;ﬁ aS:’D"
O factors

2. Explain the procedure for determining the quotient of two powers with the same base.
A€ Mhe bave is e seme  to divide we subbtvalk

e a.x.f)ry(\t.n\’& ) —

<1 Express each result using exponential form.

AR ;5 2 &15_—_ (‘3)5 3, 3 3¢ 4 - 1
- 33 i @y Y e 35 5 3
) N\
° @
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When the base a is a non-zero real number and 7 is a natural number, 2™ is a negative power defined

byan=>1.
“ \ ! |
Calculate. | . |
a) 32= % b) (-5)2=_( :

e) 10~ =

4« Explain why it is necessary for the base a to be non-zero in the expression a™®,

2. The laws of exponents (section 1.6) remain valid when the exponents are negative.
Simplify the following calculations using the appropriate law of exponents.

a) 23x 2-5 -b) (22)-3




Algebra 1 Name

[N A ey, Da P
Simplify. Your answer should contain only positive exponents. ~
) u?. 3u_41\12 2) 2y . x*.2x72 ‘
-l 2 3, oy
3 ' gty 3V i .
U v = y 3
3) 2°5% . yt .3y (A 4) 4a°* - 3ab
3 _ 3
lo % Y4 20”6 g
5) x* y 2. 45 y? 6) 2a™*- 4ab™ -
- 3
’—hc‘”«ﬁ' S0 2h T ah
7 %0 4Jgd'y2 8) a '’ 47 L(
1 4, -
LA Ho b b Sy
9) y‘4x4 X 10) 2m*n™ - 2m°n”" - dm*n™! q
4 .79 % om
Y oM LAl
N
11) x4y_4 x 2y 12) m> - m™'n®
A g
X M
13) w’ - u*° 2 14) x4y_3 -Sxy_lu‘ . _LS
A \/ Y % ' 1
15) 2)cy'4 . yx3 | 16) 4’y - 2uv™ . 2Py b
4 C: B _22(:- b -1 | b (f’\
A 3 bu’y =
Y V
17) 2x*y* . 257! 18) 2x7*. 2x7%y* y Y
3 4 =104
1Yy - gy = Y
i
19) 267 - 2a7%p2 20) a’b* - 24°
SN |
gh
b7 3 — et

b
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monomials
division

1. Divide the coefficents, or reduce ¥ne Srackion.

(4x°y®) _ 4 _
Example: ey - 2 T °
(4x%y°) = 2. Divide the variables by subtracting the exponents.
(2x2y) (xj) 3.2 ()’5) 5.1 4
[ R A
Answer: 2xy"*
Divide the monomials.
1. 6x"% b 2. a3f | v 2, N
2y =2k e
3 5x*y* -, 3 4.  6xy PR
by =2 X - ' 2 X -
5. o¢ o 6. 8y 3
3’;3’; = 3u —-—‘ny = 22X
J 3
7. 123 L 8. 10xy’ - 5
Ty T T Z kj
9. 4xy"° b 10. x5y 2
R TTRL  1

MM
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monomials

division

1. Divide the coefficents. or reduce Hnhe frockisn

(4y®) _ 4
Example: (2¢y) 2
(4xy?) - 2. Divide the variables by subtracting the exponents.
(2x%y) 3 .
t;; = x?= X (T)),'-j)- =y '=y
Answer: 2xy*
Divide the monomials.
1. 4x4y3 z 1 2. 6Xy _
S —— _—— = ’)(_
2x%y :)—Y"' % 18y 3 CI
3. 9x7y8 _ l U 3 4. 8x3y3 _ lTL
‘BxGyS (1 ‘) 2X2y3
3.  15x%y ~ 3 6.  16x%y5 >
— = B — =
25xy 5% 4x3y2 %%\j
7. 4y8 8. 5x8y2 R
P Ty T =
9. 6x3y10 - 10. 3x4 3
3Xzy5 D/X‘% X B B-X
M
L
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Exponent

Multiplying Powers

Name /r\ \

Simplify. Your answer should contain only positive exponents.

1) 5% 6v*

?)Q\/b

3) 8n’ - 3n*

N

5) x*3x
SR

7 3vt. 32

b
v

9) 7a- 5a°

257

11) 8v° - 4v

23, "

13) S5m-3m

T

[S

2) 77K

4q K>

4) nt-6n'
bn®

6) 5n-8n’

Lf@r\Lf

8) 5x*. 4x?
b
doX

10) snin’. ant

QOn?

12) 6p° - 8p*

%EP§

14) 6a-5a

304

—

S

ID: 1



15) 8m> - m* - 2m’

1O
(o v
17) v 20 6v°
§
R A

19) 8x" - 8x°

LYy

23) 3% - x

2

25) 84°- 4a’

3&&5

27) 3x - 6x

193

29) 6x*-2x

12>

16) 6a-7a
2

Haa

18) 7x*-3x*

A

20) 7p- 5p2

5‘5(33

22) n'*- 71"

7 8
N
24) 7x - 5x

A%

26) 8x" - dx*

KR

28) 3x*. 7¢!

Qv ®

30) 2n* 61"’

\’;hq
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Math 306: Power of a Power ((\L Name

XN

A N\

Simplify. Your answer should contain only positive exponents. (
e 1)ﬁ_§5x3)@ - | 2) (3’ W
| (5 SN ”
g R

4 (6a")’ |
A, Oj‘ L Lal
6) (76°)’
/]7’}_0‘ - ’j)%%k—%
8) (4v)’
2 3
4oy o 4V
10) (2x)*
q 4 9
X« flx

ID: 1



15y (74%)*

4 \2
I
240in
17) (61713)3

b
C‘
Ao

19) (5%’
5 006

DX
DD ’x,(’
21) ()’

m‘ﬁ

23) (3x%)°

39"
o

Bl X

25) (3p)°*
N o 4
R

X! P
27y (51°)’
5 nc\
1S r\a\

29) (8m“‘)3

3 L
S T

S W

22) (6n)*
L
e
24) (6+)*
G "
1246 ¢
26) (767’
sk

28) (24

30) (3¢%)°




