The Roots of A Cube

Gradé L"é%el' "/’th grade Mathematics
Concept Addressed Cube and Cube Roots

N ‘Curriculum Connection: Standard 2: Number & Operatmns/GLE
07Q6 2.5 Understand and work with squares, cubes, square roots and cube
roots/Checks for Understanding 0706.2.9 Efficiently compare and order rational
numbers and roots of perfect squares/cubes: determine their approximate locations
on a number line/0706.2.11 Estimate square/cube roots and use calculators to find
approximations/SPI 0706.2.3 Use rational numbers and roots of perfect
squares/cube roots to solve contextual problems.

Common Core Connection: Domain_Statistics, Probability, Data Analysis
(8.NS) Cluster::2. Use rational approximations of irrational numbers to compare
the size of irrational numbers, locate them approximately on a number line

diagram, and estimate the value of expressions (e.g. 7T2). Standard: Know that

* there are numbers that are not rational, and approximate them by rational numbers.

Introduction to the Lesson:(DI) (Use real-world connections, interesting
“hook”, simulated game, etc... to gain student mterest)

Let’s Build (FA),(RQ)(CCC)
Have students use base ten blocks or unifix cubes so they can visualize what it
means to “cube” a number and what it means to find the “cube root” of a number;
they need experience building before they can conceptualize -

Examples:
1. Cubing a number 3=127]
3x3x3=27, some stadents need to see that 3x 315 9; and 9x 315 27)

D (e

Jrowsof 3(3x3)189;  3setsof 9 square 3x3x3)1s27




2. Finding the cube root V6t =4 o
(4x4x4=064)
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drowsof 4(4x4)is16;  4setsof 16 (4x 4x4x4)is 64

D

16=1000 107 the same as 10 10x 1, the verse s als froe-

5g§lﬂ§§= 10 The cube root of 100015 10 because that is the mmdher vou mlfinly fimes
ifself three times fo get 1000,

uided Practice: Have students find these cubed roois and perfect cubes:
315 e {53
- ]

Whatis & {216)

What is the cube of P (343



Concept Development: (Be sure to connect to prior learning): (CCC)

The students should have a working knowledge of how fo construct the box. The
dimensions of the cube must be the same as in the examples (3 x-3 x 3) in order to~
figure out the total number of cubes used to create the box. They should also

rememiber the symbol \/X is read, "The cube root of x”. Tt is the number that

mulﬁphed by itself 3. Times equals x. For example®V27 = 3, because 3 =27 s
called Cube Root.

One of the equal factors of a given number (3°=3 x 3 x3 which is 27) is a Perfect
Cube.

Now that the students understand how cubes and cube roots relate to the fonneifibn

of the figure théjz- are able to uéé their knowiédge and figure out how to solve the
following examples dealing with cube root of a integer on the number lines.

Example: What po-int best represent the cube root of 36? (DI),(RQ),(SCA)

Which point best represents the location of J36 on the numbsr fine?
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Notes:

The students must first figure out if the #36 is a perfect cube. Since it is not they
can locate the number on the number line that is a perfect cube and see what does
the number 36 follow in between.

2x2x2=8 3x3x3=27 4x4x4=36 6x6x6=216

The answer appears in between 3 and 4 on the number line. The pom‘c closest to 3
is the Correct answer (G)

If there are students not able to understand the first method of locating what 2
points does the *V36 follow in between, they can use the calculator (TI-30X) and



type in 3 2™] *\Y then type in 36: Answer will appear 3.301927249 closestto”
3.30. The point is in between 3 and 4 in the number line.

Example: Fmd the minimum amount of wrappmg papcr to use to cover a 6 face
cube.(CCC),(FA),(SCA) g

Note: Using Cube and Cube Root, Surface Area and Volume (Formula) to
solve a word problem

A cube has & volume of 512 cubls cendimeters,

SA—fmet
V=g

T e cubee b completely covered with v appinsg pape, what b B minbeom arsouist uf prapey
needed to cover all & faces? :

F 384 sousm centimeters
G 256 souare centimsters
H 138 squere cenfimeters
I &4 squere centimetens

Solution: The volume of the cube is 512. A cube must have 3 dimensions.
8 x 8x 8 =512. The cube must be 8 sets or rows of 8( Preview the open activity).
The variable e represents 8. Now use the surface area formula. SA = 6 x e

6 x 8

6x 64 =384

The total wrapping paper needed to completely cover the box.



& closet has & height of 48 inches:, Raymond shackedd 1w0' mta&—shaped boses i this doset. Oine
I:sax s & wolume of BOOH cuhic e { ir.iF}_,. and fhe other box has & wolunie of £,096/in%, o

oy bazboen

|

A8 By

¢ = third izube;:ﬁa:ﬁe.& i:sm is ads&ed o the top of the stack, wihat = the ﬁmaﬁasé: p:vsil:ﬁe edpe
ooty of tihis cube? .
F 12 inches :

G 16 dnches
B 20imehes
¥ 25 smches.
Solution:

Must find the cube root of both boxes given in the problem V= ¢’
V=¢’ V=¢®

3y 8000=Ne®  *V40961=\¢’

20 =e - 16 e

To locate the'3™ box we must add 20 + 16 = 36-—we add the cube root of the two
boxes together because they are already the closest.

Then subtract 48 — 36 = 12 inches. This is the greatest possible edge of the 3@ box.



TECHNOLOGY APPLICATION TO LESSON: ‘ e
Use the following link to allow students the opportumty to expenment W|th cube
and cube roots of problems using technology.

http://www.algebradchildren.com/roots of numbers2.html
http://www.analyzemath.com/Calculators 3/cube root calculator.html

Materials Needed: :
Square color cubes (100), scientific calculator, graph paper, activity sheets

Lesson Wrap-Up: (Include a strategy or activity to bring the lesson to a
meaningful conclusion)

Use the class activity sheet to review all the skills that can be used in real world.
Example: (RQ) Locate the correct point to represent cube root of 100.

Which point best represents $he location of %?i{’;}ﬂ ar the nurpber line?

-
ki & E & 5
A W
E X
c v
B I
Solution:

This problem works the same way. This time there are 2 points in between 4 and 5.

The cube root will be 4 x 4 x 4 =64 and 5 x 5 x 5 = 125. The problem falls in
between these two points. The students must pick which point will appear is

closest to *V100. The correct location on the number line will be Z. It i is closest to .

point 5 than point 4.

Reflection: (What worked/what didn’t, Did I reach all students, How could I
better check for understanding, were my questioning techniques on level with the
new assessments, erc...)

Research References for Lesson:

é:teachgrs.squhs;d.k_1 2.ca.us/abrown/activities/.../rootjeopardy.htm



Name:

Date:

Find cube root

Cube Root Worksheet

1,331 =

15)

symbol defines cube root of a number.

Check your answers by find the cube of the answer!!!

Score:




Name ____Date: Math_

Cube Root Speed Drill Activity

Cube root of 343 =
Cube root 0of 512 =
Cube root of 1331 =
Cube root of 4096 =
Cube root 0of 216 =
Cube root of 64 =
Cube root of 3375 =
Cube root of 27 =
Cube root of 125 =
Cube root of 8 =
Cube root of 1000 =
Cube root of 1728 =
Cube root of 5832 =
Cube root of 6859 =
Cube root 0f 2197 =
Cube root 0f 4913 =
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Name: Date: Math:___

Guided Practice Problems

Whidy point best represents the location of %@E on-the nember Bae?
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Which point best represerts the location of 100 on the number fine?
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A cudoz has a wolame of 512 cubic centimmetiarn,

SA=fnel
Y=g

) ¥ the cuibe Is completely cosered with wrapping paper, what iz the minimum amount of paper

niesded o cover 2l 6 facesT
F  3R4zgusrs centimeters
€& Z9bhsgquses centmeters
H 138 stpeoee con bmelars
X

£4 squer= centmetan



& closet has a height of 48 inches. Raymond stacked two cube-shaped boxes in this: doset. One

bioac haes @ wolume of 8000 cubic inches { #w®), snd the other box has a valume of £,096.n7, as

shicower: below

Yolumme =
S e in =

V=13

/

S

If & third cube-shaped box is added to the top of the stadk, what s the greatest possible edge

temgtts of this cube?
E 12 indhes
G 16 inches
H 20 @mches
3 25 wriches



&

Class Activity

Name:

Date:

Definition of Cube Rooft:

Fill in the blanks. Since 43 = 64,

Cube Root .-

1s the: cube root of

?

Wha‘g is the cube root of 27?

fV=s®thensisa cube foot of V.

What is the cube root of -647

A4 - C8.

B-4 D-8

What is the cube root of 7297
A 27 , C9

B -9 D27

Math e



What is the cube root of -4,0967

A -64 C16
B-16 =~ D64

Between which of the following pairs of numbers does the cube root of 20 lie?

A. Between 25and 2.6 C.Between 2.7 and 2.8

B Between 2.6 and 2.7 D. Between 2.8 and 2.9

Between which of the following pairs of numbers does the cube root of 50 lie?
A.Between 3.68 and 3.69 B. Between 3.69 and 3.70

C. Between 3.70 and 3.71 D. Between 3.71 and 3.72

Which is closest to the loration of Boint X an the number line?

X
e — e ————
- & F B % MW oIt 12 13 14
& 475
B &0
€ 495
D JI05



