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Square Roots and Cube Roots
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A square root undoes squaring: v/49 = 7 because 7% = 49. A number like 49, whose square root is a whole number, is
a perfect square. A cube root undoes cubing: /27 = 3 because 3 = 27, and 27 is a perfect cube. Two helpful facts:
every positive number has a positive and a negative square root, so the solutions of z?> = 49 are = = +7. But a cube root
keeps the sign of the number — &/—8 = —2 because (—2)*> = —8. It often helps to memorize the small perfect squares
and cubes so you can spot them quickly.

o Example: Evaluate /81 and v/64.

= For /81, ask yourself: what number times itself gives 81? Since 9 - 9 = 81, the square root is 9. For /64, ask: what
number used three times as a factor gives 64? Try 4: 4 - 4 - 4 = 64, so v/64 = 4. The trick is recognizing perfect squares and
cubes — once you know them, these become quick mental math.

Answer: /81 =9, 64=14

PRACTICE

Evaluate each root or solve each equation.

1. V16 1. /=27
2. V25 12. \/%
3. V100 13. \/0.49
4. V144 14. {1

27
5. v/169 15. 22 = 36
6. V8 16. 22 =64
7. V27 17. 22 =121
8. V125 18. 23 =27
9. v/1000 19. 2% = 64
10. /=8 20. 2% = —125

¢ Word Problems
21. A square rug covers an area of 144 square feet. What is the length of one side of the rug?
22. A cube-shaped storage box has a volume of 125 cubic inches. How long is each edge of the box?

23. A square garden plot has an area of 169 square meters. A fence will be built around the whole plot. How many meters of
fencing are needed?

24. A cube-shaped tank holds 1000 liters of water, and 1 liter fills 1000 cubic centimeters. The tank’s volume is therefore 1,000,000
cubic centimeters. How long is each edge of the tank in centimeters?
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22, [ V125 =5 inches]

23. | side = /169 = 13 m; perimeter = 4 x 13 = 52 meters]
24, [ /1000000 = 100 centimeters]

—

Step-by-Step Explanations

2% = 8,50 V8 =2.

3% = 27,50 ¥/27 = 3.

.5% = 125,50 ¥/125 = 5.

9.10% = 1000, s0 /1000 = 10.

10. Cube roots keep the sign: (—2)® = —8,s0 &/—8 = —2.
11. (=3)% = —27,s0 /=27 = —3.

12. Take the root of top and bottom: % = %

13.0.7% = 0.49, 50 v0.49 = 0.7.

14. Cube root of top and bottom: —

1.4% = 16,50 V16 = 4.
2.52 = 25,50 v/25 = 5.
3.102% = 100, s0 /100 = 10.
4.12% = 144, s0 144 = 12.
5.13% = 169, s0 v/169 = 13.
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15. Both 6 and —6 square to 36, so x = +£6.

16. Since 82 = 64 and (—8)? = 64, we get z = +8.

17.11%2 = 121,s0 = = +11.

18. A cube root gives one answer: Y27 =3,50x = 3.

19. 43 = 64, so = = 4 (cube roots keep the sign, just one solution).

20. (—5)% = —125,50 ¢ = —5.

21. Area of a square is side squared, so the side is v/144 = 12 feet, because
12 - 12 = 144.

2§. Volume of a cube is edge cubed, so the edge is {125 = 5 inches, since
5% = 125.

23. First find the side: v/169 = 13 m. The perimeter of a square is 4 times the
side, so 4 x 13 = 52 meters of fencing.

24. The edge is the cube root of the volume: /1,000,000 = 100 cm, because
100% = 1,000,000.
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Want Even More Practice? Check Out Our Other Texas STAAR Test Books!
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Important: All our test books contain unique, completely different tests from each other! Each book
offers fresh practice questions—no repeats!
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