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Existence and Uniqueness of Square and Cube Roots

Find the positive value of x that makes each equation true. Check your solution.
1. x?2=225

a. Explain the first step in solving this equation.

b. Solve and check your solution.

2. x3=512

3. x2=36171

4. x3=1000""
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Find the positive value of x that makes each equation true. Check your solution.

1.

2.

What positive value of x makes the following equation true: x? = 289? Explain.
A square shaped park has an area of 400 ft2. What are the dimensions of the park? Write and solve an equation.

A cube has a volume of 64 in®. What is the measure of one of its sides? Write and solve an equation.
What positive value of x makes the following equation true: 125 = x3? Explain.

x? = 44171 Find the positive value of x that makes the equation true.

a. Explain the first step in solving this equation.

b. Solve and check your solution.

x3 = 12571 Find the positive value of x that makes the equation true.

The area of a square is 196 in?>. What is the length of one side of the square? Write and solve an equation, then
check your solution.

The volume of a cube is 729 cm3. What is the length of one side of the cube? Write and solve an equation, then
check your solution.

What positive value of x would make the following equation true: 19 + x2 = 68?
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Find the positive value of x that makes each equation true. Check your solution.

1. x*=225

a. Explain the first step in solving this equation.

The first step is to take the square root of both sides of the equation.

b. Solve and check your solution.

x% =225
Jx2 =225
x =225
x=15
2. x¥=512
x3 =512
Vx® =512
x = 3512
x=8
3. x2=361"1
x% = 36171
Va2 = 3611
x=+/361"1
_ A
S T3
1
ST
x =191
4. x*=1,000"1
%% =1,000"1
33 = i/1,000-1
x = 3/1,000-1
3 1
*= 11,000
1
=10
=101

Check:
15% = 225
225 = 225
Check:
8% =512
512 = 512
Check:
(19712 =36171
1972 = 2536
1
—=361"1
192
1
—=361"1
361
36171 =36171
Check:

(10713 =1,0001
103 =1,000"!

LI 1,000t
103

S e 1,000
1,000

1,000 = 1,000
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Find the positive value of x that makes each equation true. Check your solution.

1.  What positive value of x makes the following equation true: x* = 289? Explain.

x% =289 Check:
Vx? =289 172 = 289
x=v289 289 = 289
X=17

To solve the equation, | need to find the positive value of x so that when it is squared, it is equal to 289. Therefore, | can
take the square root of both sides of the equation. The square root of x?, \/F, is x because x* = x - x. The square root of
289, V289, is 17 because 289 = 17 - 17. Therefore, x = 17.

2.  Asquare shaped park has an area of 400 ft>. What are the dimensions of the park? Write and solve an equation.

x% =400 Check:
Va? = V400 202 = 400
=v400 400 = 400
x=20

The square park is 20 ft. in length and 20 ft. in width.

3. Acube has a volume of 64 in®. What is the measure of one of its sides? Write and solve an equation.

x3 =64 Check:

Va3 = V6a 43 =64
x =364 64 = 64
x=4

The cube has a side length of 4 in.

4.  What positive value of x makes the following equation true: 125 = x3? Explain.

125 = 3 Check:
Yiz5 = 3 125 =53
V125 =x 125 = 125
5=

To solve the equation, | need to find the positive value of x so that when it is cubed, it is equal to 125. Therefore, |
can take the cube root of both sides of the equation. The cube root of x3, W, is x because x*> = x - x - x. The cube
root of 125, 3\/125, is 5 because 125 = 5 - 5 - 5. Therefore, x = 5.
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5.  x% = 44171 Find the positive value of x that makes the equation true.

a. Explain the first step in solving this equation.

The first step is to take the square root of both sides of the equation.

b. Solve and check your solution.

x? =44171 Check:
V22 = Ja411 (2171)% = 4411
x =+/4411 2172 =44171

s
i 212~
a1 1

= -1
i a1 441
T 44171 = 44171
x=21"1
6. x> = 125" Find the positive value of x that makes the equation true.
x® =12571 Check:
Vi = Y1251 (571 = 12571
x=3/125-1 53 = 1251
2 12571
e L 5
125 1
—— =125
1 125
x==
5 1257 1:=1251
x=51

7. The area of a square is 196 in>. What is the length of one side of the square? Write and solve an equation, then
check your solution.

Let x represent the length of one side of the square.

x* =196 Check:

Va? = V196 142 = 196
x =196 196 = 196
x=14

The length of one side of the square is 14 in.
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8. The volume of a cube is 729 cm®. What is the length of one side of the cube? Write and solve an equation, then
check your solution.

Let x represent the length of one side of the cube.

x® =729 Check:

3 _ 3

N =Viag 93 =729
x=V729 729 = 729
=9

The length of one side of the cube is 9 cm.

9.  What positive value of x would make the following equation true: 19 + x? = 68?

19 + x* = 68

19 —-19 +x* = 68— 19
x* =49
=7

The positive value for x that makes the equation true is 7.
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