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"2 Raising Powers to

Objective: U
Consider the expression (5%)%. It means 52.5%.5%. 5% or 5% We can oblain
the result by multiplying the exponents.

52-4 = 5?\’
Consider (872)". It means L % or % which is 87°.
onsider ( . e Ol

Again, we could obtain the result by multiplying the exponents.

Theorem 1-10

ONUAE — nm-n
: — PO
For any nonzero real number a and integers m and n, (@)

(To raise a power to a power, we can multiply exponents.)

EXAMPLES [RItSSn

m () = 3= Multiplying exponents

m (x—5)4 e s x—zo’ orﬁ
Try This simplity.

H (30 kH(Os2) b (@)=

When there are several factors inside the parentheses, we can use the next
theorem.

- Theorem 1-11

. For any nonzero real numbers a and b and i m
nd inte
(G2 2T G )9 S d p;

se exponential notation in raising powers t0 powers,

(To raise an expression with several factors to a power raise each f t
’ actor

to the power by multiplying exponents.)

m Simplify.

BED oy = 30y — 30, Dy oyol G 2
6
3

By=5 2Nd L =
14 CIIR ' =50 () = 625x12y-20,8 o
Try This Simplity, 4

m. (2xy)? n. (—2x%y2)s
. y )
0. (10x‘4y7z\2)3
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pivide and simplify.

68 £ =0
9. & 20. 5 21, 10 S
) 10° Sl 6%
3 y g
23. ;a:'j 24' yaﬁ .ZS. %% 76 24(!’:/)‘:
) B
—24x%y’ 140> 18y 2 e
2 Tgy A fol ~14g'%p
: *12_\.*3)'3 30. Tz[l“
0x% —18xY Rga b i
: 1232y S amo o
Simplify.: 3
35. (4)° < (@) T (G2 38. (3x2y?):
e - (3x2v2)3
39. (’_2x3y 4) 2 40- (_3azb-‘5)-—3 41. (—6a_zb3c)-—?_ 4‘) ; (_q-\‘_z s ﬁ)__z
473\ 32\-3 3721 3 T s
4. (’s") % (—) 45, (o) ek
3 4 3y 3 46- 5 =T
o D (5 = S
Qs 2hd s 28 = 6(3 — 1) 48. 3[(2 +4-2) - 6(3 — 1)]

49, 48 —6)>+4:3-2-8+4 50. [4(8—6)>+4]-(3-2-8) + 4

51. Find a counterexample to show that —3)-3 =
; generally (x + x©
value of x for which this is true? A Zisithereia

B
Simplify.
(2—2)—4(23)—2 [(_LW 2 ey A
52 ") 53. (2x4y_8)_2] . [(abT) (ba_ﬂ
(—4x’y*) (=2xy) ‘TZ Gxy)X(6:37) X dx'y'
5 [ (4x'y") (=2x°y) 2O B

57. Critical Thinking How can you use the definition of a negative
exponent to make Theorem 1-12 a special case of Theorem 1-11?

Challenge
Simplify.

58, ()« x?)°
61. (ma—~b : m2b—a)p 62. (xbya i xayb)c

o [ ] o [(5E)]

59, (yx . y—X)4 60. (ab+x i ab—.\')3

63. (mx = bnx ar b).\'(’nb”—b).\‘

; o
Evaluate. 66. t(3t + 5),fort = 67, ax b7 JE 2;3 fo)r(x i

impli 3N _4) 69, (200)(~H)(~2)©0974) 12
Shile e DA ; 5 ,,
i 2)( 3>( 4)( 5 71 7(l4x - 15%) + 4(x + 2) 1

70. 3(x + 17) — 3(17 + x)
| 1-8 Properties of Exponents 43

Ao B a
41.(-6) ‘ab’cor 366°C
16

an_ 7z ox-AU18,, 2(!7 8 nor - X %A




