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~ 4-4 Powers of Monomials

Objective: To find powers of monomials.

Rules of Exponents Examples

Rule of Exponents for a Power of a Power

For all positive integers m and n:

(@ = a™. (23)4 =234
: — nl2
To find a power of a power, you multiply the exponents. =2

Rule of Exponents for a Power of a Product

For every positive integer m:

(ab)™ = a"b™. (-20)° = (2P
To find a power of a product, you find the power of = —32¢°
each factor and then multiply.
CAUTION ()6 = x7°6 = x2butx” - 2% = x7 + 6 = x13
Example 1  Simplify:  a. &*  b. %)
~
Solution Use the rule for a power of a power.
a. () =274 b. 3 =3
=48 = 15
Simplify. ,
1. @? 2. (43 3. ()3 4. (33
5. ()3 6. ()2 7. 193 8. @)
Example 2  Simplify: a. 20* b. (—=6k)°
Solution Use the rule for a power of a product.
a. Qo* =244 b. (—6k)3 = (—6)3- K3
= 16x* = —216k3
Simplify.
9. (5a)? 10. (—6x)2 11. (=303 12. (—40)?
13. (-5x)° 14. (—41° 15. (-20% 16. (6x)°
4 2 1 \2 _1\3
~ 17 (59 18. (7n) 19. (2a> 20. ( +a)
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4-4 Powers of Monomials (continued)

Example 3  Evaluate if x = 3: a. 213 b. (2x)3 c. 3.3
Solution a. 203 = 2(3)3 b. 2x)3 = (2-3)3 c. 2.3 =23.33
= 2(27) =6 = 8.27
= 54 = 216 = 216
Evaluateif x = 2andy = 4.
21. a. 2x3 22. a. 42 23. a. x%y?
b. 2x)3 b. (4y)2 b. x2y?
c. 2.3 c. 42 . _)’2 c. (xy)Z
24. a. xy? 25. a. 3x2 26. a. 5x2
b. (xy)3 b. (3x)? b. (5x)*
c.x3-y3 c. 3222 c. 5% x2
27. a. 28. a. 2xy 29, a. 6x2 + x
b. (xzy)2 b. 2x2y b. (6x)? + x
c. Xy c. 2xy? c. 6(2% + x)
Example 4  Simplify (—2x%y>)*.
Solution (—22y3)* = (=2)%(2)**)*  ([First use the rule for a power of a product
= 16x8y12 and then use the rule for a power of a power.
Simplify.
30. (3n2)3 31. (6b%)2 3. (%x1°>3
33. (%x2>4 34. (ab?)3 35. (=333
36. (4x3y%)3 37. (—2xp%)* 38. (5m2n*)?

Mixed Review Exercises

Simplify.

1. (2a%b)(3ab)(5ab?)

w

. (3x2y3’)4

5.5 ~-2a -3 +a
7.3:52 4+ 3.5
9. 3% + 5% + 22

11.

i

G2)(s

)

2. (—xy?)(2xy)(—3y)

- (32)37)

6. (2x + 3y + 1) + Gx + 2y)
8. —32.4

10. 7-32 +6-3 +2

. (15mn2)(%m2)(4n)

[ -8

1

N

60
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