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Name Class Date

Squares and Square Roots
Extension: Cube Roots
Warm Essential question: How do you evaluate square roots and cube roots?

UP o [ mccaEE2 N
EXPLORE ' Finding the Square Root of Perfect Squares
wB: @8 e '

P g 87 There are 9 square tiles used to make a
) square mosaic. There are 3 tiles along
each side of the mosaic.

Another square mosaic is made using 64 square tiles. How many tiles are on each
side of this mosaic?

A Use what you know about the mosaic made with 9 tiles to find the relationship
between number of tiles on each side and the total number of square tiles.

B Use this relationship to find the number of tiles along the side of a square
mosaic made of 64 square tiles.
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between number of tiles on each side and the total number of square tiles.

B Use this relationship to find the number of tiles along the side of a square
mosaic made of 64 square tiles.

C In this context, the total number of tiles is the number of tiles along each
side of the mosaic squared. When the total number of tiles is 9, the number
of tiles along a side is 3. Because 3° = 9, we call 3 a square root of 9. This is
written as 3 =/9.

Use this notation to write the square root of 64: vV 64 =

TRY THIS!
Evaluate each square root.

1 1
1a. V169 1b. 16 1c. V8l 1d. ﬂm

@ Houghton Mifflin Harcourt Publishing Company

The square root of a positive number p is x if x¥* = p. There are two square

roots for every positive number. For example, the square roots of 36 are 6 and
—6 because 6° = 36 and (—6)* = 36. The square roots of ;- are 1 and —£. You can
write the square roots of % as + % The symbol V' indicates the positive,

or principal square root.




.Squares and Square Roots

Essential Question:
How do you evaluate square roots?

Standards:

MCCR8.EE.2:

Use square root and cube rott symbols to
represent solutions to equations of the form x? =
p and x* = p, where p is a positive rational
number. Evaluate square roots of small perfect
squres and cube roots of small perfect cubes.
Know that V2 is irrational.
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.Squares and Square Roots

Vocabulary
square root

principal square root

perfect square
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.Squares and Square Roots

Think about the relationship between the area of a
square and the length of one of its sides.

area = 36 square units
side length = /36 = 6 units

A number that when multiplied by itself to form a

product is the square root of that product. Taking
the square root of a number is the inverse of
squaring the number.

62 = 36 V36 = 6

@ HOLT McDOUGAL, All Rights Reserved




.Squares and Square Roots

Every positive number has two square roots, one
positive and one negative. The radical symbol /
indicates the nonnegative or principal square

root. The symbol -/ is used to indicate the
negative square root.

The numbers 16, 36, and 49 are examples of
perfect squares. A perfect square is a number
that has integers as its square roots. Other perfect
squares include 1, 4, 9, 25, 64, and 81.

v/~49 is not the same as -1+49. A negative
number has no real square root.

@ HOLT McDOUGAL, All Rights Reserved



.Squares and Square Roots

Additional Example: 1 Finding the Positive and
Negative Square Roots of a Number
Find the two square roots of each nhumber.

A. 49
V49 =7 / IS a square root, since 7 * 7 = 49.
- V49 =-7 -7 s also a square root, since
B. 100 =49
v/100 =10 10 is a square root, since 10« 10 = 100.
- v100=-10 —70 s also a square root, since
C- 225 —10+—-10 = 100.

V225 =15 15 is a square root, since 15+ 15 = 225.

- 225 =-15 —15is also a square root,
since =15+ —15 = 225.

@ HOLT McDOUGAL, All Rights Reserved



.Squares and Square Roots

Check It Out: Example 1

Find the two square roots of each number.

A. 25
V25 =95 5 Is a square rooft, since 5+ 5 = 25.
- V25 =-5 -5jsalso a square root, since
—-5+-5=25.
B. 144
V144 =12 12 is a square root, since 12+ 12 = 144.
- V144 =12 —12 s also a square root, since
—12—-12 = 144.
C. 289

289 =17 1/7isasquare root, since 17« 17 = 289.

- V289 =-17 -—17is also a square root, since
—17 =17 = 289.

@ HOLT McDOUGAL, All Rights Reserved



ﬂﬁlﬁ}gﬁnsnfsﬁﬂenﬂospfgﬂfdagunﬁﬁ mod04/le son02/e

/mathl4/ga/msm/student/osp/g8/data/unit02/mod04/lesson02/exploration_core_lesson.pdf

B Use this relationship to find the number of tiles along the side of a square
mosaic made of 64 square tiles.

€ In this context, the total number of tiles is the number of tiles along each
side of the mosaic squared. When the total number of tiles is 9, the number
of tiles along a side is 3. Because 3° = 9, we call 3 a square root of 9. This is
written as 3 =/9.

Use this notation to write the square root of 64: v 64 =

TRY THIS!

Evaluate each square root.

1 1
1a. 169 1b. 16 1c. V81 1d. 100

& Houghton Mifflin Harcourt Publishing Company

The square root of a positive number p is x if x* = p. There are two square

roots for every positive number. For example, the square roots of 36 are 6 and
—6 because 6” = 36 and (—6)” = 36. The square roots of - are ; and —1. You can
write the square roots of % as + % The symbol V' indicates the positive,

or principal square root.

A number that is a perfect square has square roots that are integers. The number
81 is a perfect square because its square roots are 9 and —9.

Module 4 87 Lesson 2



.Squares and Square Roots

Additional Example 2: Application

A square window has an area of 169 square
inches. How wide is the window?

Write and solve an equation to find the area of the
window.

132 = 169
So V169 = 13.
Use the positive square root; a negative length has

no meaning. The window is 13 inches wide.

Remember!

The area of a square is s, where s is the
length of a side.

@ HOLT McDOUGAL, All Rights Reserved



.Squares and Square Roots

Check It Out: Example 2

A square shaped kitchen table has an area of
16 square feet. Will it fit through a van door
that has a 5 foot wide opening?

Write and solve an equation to find the area of
the kitchen table

V16 = 4

Use the positive square root; a negative length
has no meaning. So the table is 4 feet wide,
which is less than 5 feet, so it will fit through
the van door.

@ HOLT McDOUGAL, All Rights Reserved



EXPLORE . Finding the Cube Root

A cube shaped toy is made of 27 small cubes.
There are 3 cubes along each edge of the toy.

WB

Another cube shaped toy is made using 8 small cubes.
How many small cubes are on each edge of this toy?

A Use what you know about the toy made with 27 small cubes to find the

relationship between number of cubes on each edge and the total number
of cubes.

: Pg. 88

B Use this relationship to find the number of small cubes along each edge
of a toy made of 8 small cubes.

C In this situation, the total number of small cubes is the number of
small cubes along each edge of the toy cube. When the total number of
small cubes is 27, the number of small cubes along each edge is 3. Because
33 = 27, we call 3 a cube root of 27. This is written as V27 = 3.

T i Fhie rirdattnm F e sl vt ok O o o
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=2/, Wecall3 acUDeTOOI Ol 27. INI5 1S WIIen as v 27 = 3.

Use this notation to write the cube root of 8: V8 =

REFLECT

2a. The product of 3 equal positive factors is positive / negative.
2b. The product of 3 equal negative factors is positive / negative.

2¢c. Use your answers to 2a and 2b to explain when there is only one cube root
of a positive number.

TRY THIS!
Evaluate each cube root.
2d. V125 2e. /1 2f. /1000 2g. /-1

343

=

Module 4 88 Lesson 2




.Squares and Square Roots

Additional Example 3A: Evaluating Expressions
Involving Square Roots

Simplify the expression.
3V36 + 7
3V36 + 7 = 3(6) + 7 Evaluate the square root.

=18 + 7 Multiply.

25 Add.

@ HOLT McDOUGAL, All Rights Reserved



.Squares and Square Roots

Additional Example 3B: Evaluating Expressions
Involving Square Roots

Simplify the expression.

25 .3
16+4

25, 3 _ 3 25 _
16+ A A/1.5625+ 2 \/; 1.5625,

1.25 + 3 Evaluate the
4 sqguare roots.

Il
N

Add.

@ HOLT McDOUGAL, All Rights Reserved



.Squares and Square Roots

Check It Out: Example 3A
Simplify the expression.

2V25 + 4

2+/25 + 4 = 2(5) + 4 Evaluate the square root.

10 + 4 Multiply.

14 Add.

@ HOLT McDOUGAL, All Rights Reserved




.Squares and Square Roots

Check It Out: Example 3B
Simplify the expression.

18 , 1

2 4

18, 1 _ 1 ‘/18 _

=4+ = =4/9 + = — =0,

2 4 \/_ 4 2
=3 + % Evaluate the square roots.
_ 31
= 34 Add.

@ HOLT McDOUGAL, All Rights Reserved
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125 is a perfect cube because its cube root is 5.

EXAMPLE ' Solving Equations Using Square Roots and Cube Roots

Solve each equation for x.
B =121
Vi =V121 Solve for x by taking the square root of both sides.

x=n121 Think: What number squared equals 1217

x== Use + to show both square roots.
The solutions are _ “and _
B X = %
Vi = \/-% Solve for x by taking the square root of both sides.
X = \/I% Think: What number squared equals %S’

x=+—2 Use + to show both square roots.

The solutions are and
C 729=x
Arere 3 DN s e om  T  e  T  m
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x=+—1

The solutions are

cC 729=x
V729 =V
7729 =
=X

The solution is

nfﬂ

i
8
125
2

lI

Xr=m=—

The solution is

N

Module 4

Use + to show both square roots.

and

Solve for x by taking the cube root of both sides.

Think: What number cubed equals 7297

Solve for x by taking the cube root of both sides.

s 8
Think: What number cubed equals 195

B9 Lesson
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Find the square roots of each number.

1. 144 2. 256 3. ﬁ

4. =2 5. 400 6. i

Find the cube root of each number.

7. 216 8. 8000 9. %

10. L 1. 22 12. 512
Simplify each expression.

13. V16 + V25 14. V125 + 10 15. V25 + 10
16. 8 —V62 1. {1641 18. /16 vz

19. The foyer of Ann's house is a square with an area of 36 square feet. What is
the length of each side of the foyer?

20. A chessboard has 32 black squares and 32 white squares arranged in a
square. How many squares are along each side of the chesshoard?

21. A cubic aquarium holds 27 cubic feet of water. What is the length of each
edge of the cube?




.Squares and Square Roots

Lesson Quiz

Find the two square roots of each number.
1. 81 9 2. 2500 +50

Evaluate each expression.
3.3V +1 13 4.7W/9-2v49 7/

5. Ms. Estefan wants to put a fence around 3 sides
of a square garden that has an area of 225 ft?.
How much fencing does she need?

45 ft

@ HOLT McDOUGAL, All Rights Reserved



