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ﬁ Real-World Link

WHY is it helpful t

Aquariums The Marine Club at Westview Middle School purchased DS SNty

an aquarium. The aquarium is in the shape of a cube with a side

length of 2% inches. Use the questions to find the amount of water ) gto:;:'g:
the aquarium willl hold. "
Content Standards
1. Write a multiplication expression to represent the volume of the 8.EE
4_ 4 _ -4
aquarium. - T i b g ra;hematlcall

2. Simplify the expression. Write as a single power of 2. e
3. Using 2% as the base, write the multiplication expression

24.24.2% using an exponent. . (2%)?

4. Explain why (24)3 = 212 Sample answer: Both

expressions represent the volume of the same cube.

5. Use a calculator to find the volume of the tank.
4,096 | cubic inches
HO00B0E 6w
T )

6. One aallon of water is eaua
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5. Use a calculator to find the volume of the tank.

- 4,096 cubic inches

6. One gallon of water is equal to 231 cubic inches. Write an
expression to find how many gallons of water the tank will hold if
4, 096 & U\\Q (e Ywiw es

it is filled to the top. -
231 C""_ CONY WX'W\/j

7. How many gallons of water will the aquarium hold? Round your

answer to the nearest gallon. 18 gallons

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

@ Persevere with Problems @ Use Math Tools
(2) Reason Abstractlv RIS &
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- Examples ﬂ]g
Simplify using the Laws of Exponents.
9 oY =
1. @2 = ¥ -~ 5 ¢ Yy
8% =g** Power of a Power
= g2 Simplify.
“a)| 2 wr
~ 210 § (k7> = k7°5 Power of a Power
= k3% Simplify.
v. W |
. - Got i+7 Do these problems to find out.
g a. (2°)? b. w?® c. [39)°)

”"
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3. (4p3)*
(Ap3t =44.p34 Power of a Product
= 256p 1 Simplify.
( x:ow“'}'
L. (—2m’n®®
(—2m’n®)> = (—=2)°m7*5n6"5 Power of a Product N 64b18
= —32m35p30 Simplify.
/ 20,44
Got 1+7 Do these problems to find out. e. 1296x7)°
d. (8b%)? e. (6x%y™)* f. (—5w?z8)? ] p —125w5z%
GS\N z ) (‘“S =
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Lesson 4 Powers of Monom
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Guided|Practice

Simplify using the Laws of Exponents. (Examples 1-4)

1. (32)5 — 310 or 59,049 i 3 (h6)4 — h24 } 3. [(23)2]3= 218 or 262,144
g

4. (7W7)3= 343W21 5. (5g8k12)4= 6259321(48 } 6. (—61’559)2 _ 36‘,10513

([~ ) & rSs")

1. The floor of the commons room at King Middle Schoal - . . .
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7. The floor of the commons room at King Middle School 1
is in the shape of a square with side lengths of x?y° feet.
New tile is going to be put on the floor of the room. Find the Rate Yourself!
powers of monomials? Che
the vox that applies.
8. Q_, Building on the Essential Question How does the
Product of Powers law apply to finding the power of a power? < . @ @
Sample answer: You can write out the power of a power - 5 '
as a multiplication problem with factors having the | For more help, go online to

same base. Then you can apply the Product of Powers access a Personal Tutor.

law to simplify. | Time +o upAate your Fol.

34 Chapter 1 Real Numbers
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g Simplify using the Laws of Exponents. (Examples 1-4)
g 1. (42)3: 48 2. (53)3= 59
3
Lt
a. (h%°= h™ 5. [(3%)%2 = 3°
. (59 = 625/ 8. (1ch)® = 1,331c™
10. (2m®5n™6 = 64m*°n®° N, (—3w3285 = —243w 2%
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mA shipping box is in the shape of a cube. Each side measures 3c®d?
inches. Express the volume of the cube as a monomial. (Example 5)

27¢'3d% in®

14. Tamara is decorating her patio with a planter in the shape of a
cube like the one shown. Find the volume of the planter. (Example 5)

27w'? units3

Copy and Solve Simplify. Show your work on a separate sheet of paper.

15. [(3X2y3)2]3 729X12y18 16. (%6&-,9)2 %012‘,18 m(_2v7)3 (—4\/2)4

G G S S B U et U e Lesson 4 Powers of
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. @D Identify Structure Draw a line connecting the Law(s) of Exponents
you would use to simplify each of the expressions. Then simplify each one.

(a')? = 427

L Product of Powers

() =+ (w*) = 4

f Quotient of Powers

Sxt - (=1xY = —35x°5

[ Power of a Power

L Power of & Product

):5 I-I.O.T. Problems Higher Order Thinking J
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@ H.O.T. Problems Higher Order Thinking }

19. D Reason Inductively The table gives Skie Longth
the area and volume of a square and cube, (units) x 2x %x
respectively, with side lengths shown.

Area of Square
a. Complete the table. (unitsz'sq x% | (292 orax? | (3x)%or 9x2£
b. Describe how the area and volume are Volume of Cube . : N " ,
each affected if the side length is (units®) x (2x)” or 8x° | (3x)° or 27x

doubled. Then describe how they are
each affected if the side length is tripled.

If the side length is doubled, the area is quadrupled and the volume
is multiplied by 8. If the side length is tripled, the area is multiplied by
9 and the volume is multiplied by 27.

(P persevere with Problems Solve each equation for x.
20. (7)3=7% 5 21. (—2m3n** = —8m°n" 3

/< e J N N ]
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9 and the volume is multiplied by 27.
@ Persevere with Problems Solve each equation for x.
20. (73=7% 5 21. (—2m3n** = —8m°n"2 3

22. @ Reason Inductively Compare how you would correctly simplify the
expressions (2a°3)(4a®) and (2a3)°.

Sample answer: To simplify (2a3)(4a®), multiply 2 by 4. Then add the
exponents 3 and 6 and write this sum as the final exponent on a. To
simplify (2a3)®, evaluate 28, Then multiply the exponents 3 and 6 and

write this product as the final exponent on a.

36 Chapter 1 Real Numbers




