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4-4 Powers of Monomials

Objective: To find powers of monomials.

DATE

Rules of Exponents

Examples

Rule of Exponents for a Power of a Power
For all positive integers m and n:
(a"l)ﬂ = amn‘

To find a power of a power, you multiply the exponents.

93-4
ol2

@%*

Rule of Exponents for a Power of a Product
For every positive integer n:
(ab)m = g"Mp™.

To find a power of a product, you find the power of

each factor and then multiply.

(—2)%)?
—32x°

(—2x)°

e—
CAUTION ()0 = x7°6 = x®2butx? -8 = x7 + 6 =413

Example 1 Simplify:  a. (D)% b. @)’

Solution Use the rule for a power of a power.
24 = 24 b. @S
8

= x =

a. (x WS
ulS

Simplify.
1. (@3 a® 2. (o3 x12 3. (5P 18

4. (& c®

5. ()3 8 6. ()2 x10 7. (10?3 y30 8. (a8 a%®

Example 2 Simplify:  a. 20*  b. (=6k)°

Solution Use the rule for a power of a product.
a. ot =24 x4 b. (—6k)> = (=6)*-

i3

= 1654 = —216k

Simplify.

9. (5q)2 25a® 10. (—6x)% 36x2 11. (-30% -2718 12. (—4¢)* 16¢2
13. (=503 —125x3  14. (—4n3 —64fd 15. (-20* 1618 16. (6x)° 216x3

17. (50°* 625x 18. (7n)? 49n2 19. (-;_—a)z 152 20. (——3~a)3 -

I
4

1 .3
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4-4 Powers of Monomials (continued)

Solution (—2HyhHt =

Example 3  Evaluate if x = 3: a. 2x° b. (2x)° ¢ 2.5
Solution a. 22 = 2(3)° b. (20} = (2-3)° . 8.8 =2%.33
= 227) =6 =827
= 54 =216 =216
Evaluate if x = 2and y = 4.
21, a. 253 16 22. a. 4y? 64 23. a. X%y’ 256
b. 2x)° 64 b. (4y)? 256 . 572 64
c. 225 64 c. 4242 256 c. (xy)? 64
24. a. xy° 128 25. a. 32 12 26. a. 5x2 20
b. (xy)® 512 b. (3x)? 36 b. (512 100
c. -y 512 c. 32.x% 36 c. 5222 100
27. a. xy* 32 28. a. 2xy 16 29. a. 62 + x 12
b. (x%y)? 256 b. 2x%y 32 b. (6x)2 + x 72
c. Xy 32 c. 2xy* 64 c. 6(x2 = x) 12
Example 4  Simplify (—2x%y)*%

(=2%D%3)? [ First use the rule for a power of a product
16x°y and then use the rule for a power of a power.

Simplify.
30. (3n2)° 27n8

3. ($2) 518

16

36. (43 64x%y®

31. (6b%)? 36b°

34. ab?)? 8ab®

32. (Fx0)2 Fox30

35. (=322 —27x8y°

37. (—2o?)* 16x%y® 38. (5m?n*)? 25m°n®

Mixed Review Exercises

Simplify.
1. (2a%b)(3ab)(5ab®) 30a*b? 2. (—xA)2x(—3y) 6x3y*

2.3\4 8,12 12\(33) 145
3. 3% 81xBy 4.(3z)(4z) 1t
5.5 —2a —3c+a2 —a 6. 2x +3y + 1) + 3x + 2y 5x + 5y + 1
7.3-52+3-590 8. -32-4 -36
9. 3% + 5% + 22 13 10. 7-32+6-3 +2 83

S52\(L3) 14 (L. 2 3,3
1. (32)(47) 3t 12. (15mnd)(5m2)(4n) 20m3n
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