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MY WORD BANK

] or phrase, using pictures and examples when
atical vocabulary.

cube of a number

dica ession scientific notation
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3.0 Opening Problem

OPENING PROBLEM: FOLDING PAPER

[SMP 1, 3, 4, 5, 7]

As the number of folds increase 2r of sections created

From the third column, we se ections can be written as...

From the first row 4t se =

4. Continue the pat
34 —_

5. Record the¥meanings of exponent notation and conjecture in My Word Bank.

6. Make a conjecture about zero as an exponent for x # 0: x° = . Check this conjecture
in the Student Resources and correct it if necessary.
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3.1 Exponent Facts and Rules

EXPONENT FACTS AND RULES

We will work with expressions involving positive, negative, and zero exponents; and use patterns

to make conjectures for rules that apply to expressions involving integer exponents.
[8.EE.1; SMP2, 3,7, 8]

STARTED

bonents are natural number

Factors
(as a multiplication expression)

1 . No factors

~N

625

Think about the properties offSguares g ubes. Fill in the missing cells below. All side and
edge lengths are in linear units, areag are in square units, and volumes are in cubic units.

Squ N Cubes @
Side len Edge length Volume
6. 10. 7
7 11. 64
12. p

9. m? 13. K3

14. x3 e read “x to the third power” or “x cubed.” Write a numerical equation that
relates blem 10 using this notation.

MathLinks: Grade 8 (2" ed.) ©CMAT 2
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3.1 Exponent Facts and Rules

EXPONENT PATTERNS

Factors
ication expression)

Exponent
form

nent rule

le to rewrite each expression form.

base to an exponent

Applicable rule

like a®, if possible) (circle one)
product power neither
14. product power neither
15. product power neither
16. (x>)® product  power  neither
17. x° o x8 product power neither

MathLinks: Grade 8 (2" ed.) ©CMAT
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3.1 Exponent Facts and Rules

pplieds it is equal to 81.

(25)7 = 2% 92697 = g°

(y2)8 — y16 (m3)3 — m6

Apply the power rule.

15. Josue [ogked at problem 11 and said, “Even if | mixed up these two exponent rules,
| could still'get it right.” Explain what Josue meant.

MathLinks: Grade 8 (2" ed.) ©CMAT 4
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3.1 Exponent Facts and Rules

TIENT RULE FOR EXPONENTS

atterns down each column may be helpful.
will be exactly the same (like for problem 3).

III 1A% \Y

Power of 10 | Power of 10
fractions okay) | (no fractions)

alue
s okay)

10°

10

10°
10°

with the same bases. The expressions in
t about the exponents in column | determines

3 3
10. Look at columns I and IV: % = 1OD, o) % = 10|:\

MathLinks: Grade 8 (2" ed.) ©CMAT 5
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3.1 Exponent Facts and Rules

DTIENT RULE FOR EXPONENTS

tinued
put for powers of 3.

III 1A% \Y

Power of 3 Power of 3
fractions okay) | (no fractions)

. Look at columns IV and

Check your conjectures in the Student Resources, and correct them if necessary.

MathLinks: Grade 8 (2" ed.) ©CMAT 6
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ICE 2

are not defined.)

3.1 Exponent Facts and Rules

te a fact about exponents. Then create a

Symbols

Numerical Example

2. Why do none of the rules above ap

Apply exponent rules to thes

5. 82 e8°®

8. 9'e9’

11.  (67)?

14. 13;
12

17. g;
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3.1 Exponent Facts and Rules
ICE 3

28 that include exponents. Computing 28 is

MathLinks: Grade 8 (2" ed.) ©CMAT 8
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3.1 Exponent Facts and Rules

D YOUR THINKING

ion or decimal.

7. If (if = (;)n,what is the v

Compute.
8. (-2)?

10. (-2)* 11. (-2)°

14.  (-2)* 15.  (-2)°

16. Karin

S that a negative number to a negative power must be negative. Is Karin
correct? [

Dlain.

MathLinks: Grade 8 (2" ed.) ©CMAT 9
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3.2 Large and Small Quantities

LARGE AND SMALL QUANTITIES

We will write very large and very small quantities in different ways, including scientific notation. We

will solve problems involving large and small quantities.
[8.EE.3, 8.EE.4; SMP1, 3, 4, 5, 6, 8]

STARTED

the decimal point.

our th d, five hundred

3. Seventy-eight thousandths

4. Six ten-thousandths

Nearest One significant | Two significant
tenths digit digits
70,000 74,000
10 12
8. 0.561494
MathLinks: Grade 8 (2" ed.) ©CMAT 10
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3.2 Large and Small Quantities

E WORLD?

2)

5. Complete the table belo

US population
Country a whole number is how many
times a power of 10 | times larger?
(estimate using
simple, rounded
values)

51,269,000

25,500,000

5,107,000

Iceland 341,000
MathLinks: Grade 8 (2" ed.) ©CMAT 11
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3.2 Large and Small Quantities

rite these numbers in scientific notation. Use

Oman

Iceland

notation.
8. Russia’s popul

Co the populations of Iceland and

ebano ich is about 6.8 x10°
eople.

13. The two most populous € orld are India (1,380,193,000) and China
(1,439,324,000).

t what fraction of the total world population lives in these two countries combined?

14. Record the meaning of scientific notation in My Word Bank.

*All given population estimates are from Worldometer, May, 2021, rounded to the nearest thousand.

MathLinks: Grade 8 (2" ed.) ©CMAT 12
Unit 3: Student packet



3.2 Large and Small Quantities

ICE 5

expressions equivalent.

2. 55x 10°% and 5.5 x 10D.

entific notation.

89.7 x 10’

a. Write each dollar amount as a

b. Write each value usi

MathLinks: Grade 8 (2" ed.) ©CMAT 13
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3.2 Large and Small Quantities

s trillions of living organisms j
e bacteria live in your gut tha

micrometers .

5. A 70 kg human has abo eria in their gut that weigh a total of about 200g
(the approximate weight

MathLinks: Grade 8 (2" ed.) ©CMAT 14
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3.2 Large and Small Quantities

TICE 6

entific notation.

89.7 x 10 4. 0.14 x 107

numbers below. Show wor
6. 0.571 x 10™

60 x 10™
8.

0.3 x 103

0.08 x 107
Q.

400 x 10°

small q n her calculator and got: 461 E-9
lator is doing and what number this represents. :

as trying to multiply 0.00000000007 x 0.5 using her phone, but when she input
number, she got a message that she can’t enter more than 10 digits after the
oint. Show how to multiply these numbers, and write the result using scientific

MathLinks: Grade 8 (2" ed.) ©CMAT 15
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3.2 Large and Small Quantities

ALL JIGSAW

es greater is 5.1 x 10" than 1.9 x 10°?

000g=1kg 1,000 kg = 1 metric ton

)OO Mm=1m 1,000m=1

py the information.

How many times heavier is the BIG
one than the SMALLER one?

and a SMALL

How many times longer is the BIGGER one
than the SMALLER one?

6. Return to your original group to share and compare. Make corrections as needed.

MathLinks: Grade 8 (2" ed.) ©CMAT 16
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3.2 Large and Small Quantities

D YOUR THINKING

s in scientific notation.
2. (0.00000004) ¢ (21,000,000,000)

4. (7.2x10%) « (0.000000002)

9. Aninternet search in 2021 es earned $44.5 million. At the same
in the US was $60,810 per year.

ed to two significant digits.

ber of ants on Earth is approximately 10 trillion. Write both numbers rounded to a
igit times a power of 10. Then estimate the number of times the ant population is

MathLinks: Grade 8 (2" ed.) ©CMAT 17
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3.3 Exponents and Roots

EXPONENTS AND ROOTS

We will work with squares, square roots, cubes, and cube roots of rational numbers, and

solve equations involving variables squared and cubed.
[8.EE.2; SMP1, 3, 4, 5, 6]

Make conjectures by filling in each bl Or negative.
2. A positive number squared i

3. A positive number cubed

4. A negative numbe

ubed is

5. A negative nu

1/0.25 8. 1

25

ay be read the “third root of y” or the “cube root of y.” It may be thought of as the
) the question, “what number to the third power equals y?” Write a numerical
t relates the fact that (4)° = 64 using this notation.

10. Record the meanings of cube of a number, cube root, and radical expression in My Word
Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 18
Unit 3: Student packet




3.3 Exponents and Roots

XPONENTS AND ROOTS

low.

umber cannot?

4. Use a calculator to find an apg

Demonstrate whether each ¢ e or false.

5. J25+4J1 =5 +

ube root. Recall that /64 = 4 because 4 o 4 ¢ 4 = 64.

9. 3-8 10. 327 11.  3-27

12. Why can -1 be written as an integer, but J-1 cannot ?

MathLinks: Grade 8 (2" ed.) ©CMAT 19
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3.3 Exponents and Roots

18. Explain why the square ative integer can never be an integer.

19. The cubero i etimes has an integer result and sometimes does
numerical examples.

ationship with a sketch and numbers. Use squares, square roots, cubes, and

area of a square and its side 21. The volume of a cube and its edge
lengths.

MathLinks: Grade 8 (2" ed.) ©CMAT 20
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3.3 Exponents and Roots

S WITH EXPONENTS

Solve each equation below. If rationa
root or cube root form.

e equation x° = 36. Substitute the following numerical expressions into this
o prove that they all make the equation true.

value work value work

6 ( )2 = ° =36 \/% (J )2 = ° =

MathLinks: Grade 8 (2" ed.) ©CMAT 21
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3.3 Exponents and Roots

ICE 9

olutions don’t exist for x, leave in square root

x% =0.09

17. Consider the equation x* =216. S
equation to prove that the

ub lg owing numerical expressions into this

the equia

value

b. Inthe form x*=b, c. Inthe form x® =b,
where b is an integer. where b is an integer.

19. Explain why x3 = -1 has a solution while x? = -1 does not.

MathLinks: Grade 8 (2" ed.) ©CMAT 22
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Review

REVIEW

EBRA OF EXPONENTS AND ROOTS

For each set below, choose at least two of the four entries and explain why each doesn’t
belong with the others.

Set 1 Simplify each expression.

Set 2 Write each expression with a base to a nof=hegati ponent.

1
4

ions and solve the two equations.

MathLinks: Grade 8 (2" ed.) ©CMAT 23
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Review

3RA OF EXPONENTS AND ROOTS

or D.
Our group start poster is

rker. Our group marker is

problems on posters. Use R3_for refe
Poster 3 (or 7)

The Outhouse

ad about your group’s
? Write this num

Part 3: Return to your seats. Work

1. Read about the quasihe . and rewrite it showing important
syllable breaks.

2. A quaveris an ei n iX"is a signal to successively halve the note.
Show why quasi ide i eans 128™ note.

uasihemidemisemiquaver related to the opening problem about folding

MathLinks: Grade 8 (2" ed.) ©CMAT 24
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Review

GEBRA OF EXPONENTS AND ROOTS

Record results.

Card set O

Card
number

Card

word letter

nd d the ¢

butes that are the

oz

N

3. Partners, €hPose another pair of numbered matched cards and discuss the attributes that
are the same and those that are different.

MathLinks: Grade 8 (2" ed.) ©CMAT 25
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Review

RY REVIEW

AcCross Down

2 hypothesis, edu 1  The product of a number between 1

and 10 and power of 10 is in
notation

3 In5?,-2isthe

5 Rule for exponents where bases are
the same and exponents are
subtracted

7 38, Jx,and 2416 are

expressions
10 i ample of a perfect 9 The  of27is 3 (two words)

11 |n 52,5isthe 13 A number to the zero power

12 In9e9e¢9 9isa
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Review

REVIEW

'Y, X. Sums of rows and columns are

MNS

b.  0=35(0.75 +n)
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Review

at the fair.

labels.

v

eqguation to represent the situation.

nce from these representations to explain whether this situation represents
a proportional relationship.
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Review

CTION

ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres
(8.G.C)

O Complete the real n

—— = - ——

2. Unit Progress. Go back to Moni
your responses. Explain s
you would still like to wor

on the cover and complete or update
etter now than before or something

repeated calculations revealed a pattern that could
SMP 8]. Then circle one more SMP on the back of this packet that
i0 this unit and be prepared to share an example.

onnections. Describe interesting idea (story) that was revealed by analyzing

large G all numbers in this unit.
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

proposed to be true, but has not been proven to be

ms of odd numbers suchas1+3=4,1+
., we may make a conjecture that the sum o
umber. This conjecture can be proyen to be t

mber n® =nenen.

-5)(-5)(-5) = -125.

e number whose cube,is equa the cube
0 RIS wri

= (-5)(5)(-5) = -125.

") is usedto express n factors of
is th ponent. Exponent

b® =1 and b" = = .

e bases are 3 and 5)

radical expression sion involving a root, such as a square root.

cal expressions.

tive number represents the number as a product of a decimal
1 and 10 and a power of 10. It is typically used to write either very large
very small numbers.

tific notation, the number 245,000 is written as 2.45 x 10°.
In scientific notation, the number 0.0063 is written as 6.3 x 1073.
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Student Resources

Numbers Squared and Cubed

er is “squared”? The reason has to do with the area
s is given by

®S =S".

= 4% = 16 square units.
rom?

tion of an equation. A “square roo
s, of solving the equation s® = A.
gth=s = A = “square root of A.”

, O upe oo d OdO W 0 o
equation s®=V. For a given volume V, the
side length =s = 3V = “cube root of V.”

en volume, that is, of solving the
cube with volume V is

— 4 =64and Y64 =4

A cube with volume 64 cubic uni

MathLinks: Grade 8 (2" ed.) ©CMAT 31
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Student Resources

Three Facts and Three Rules for Exponents

Example

factors)

3" =3e3e3e3
(4 factors of 3)

3% =1,
(0% is not defined

py 0 is not defined)

Pattern:
Divide by 2

Pattern in
exponent form

23

22

21

20

— or 2t

— or 22

®©| -

— or 2%

MathLinks: Grade 8 (2" ed.) ©CMAT
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Student Resources

Scientific Notation

Reasoning

The given number is 108 times 1.2; adjust
place values by multiplication.

3.45is 10° times the given number;
place values by multiplicati

on mistake is to
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

nents to generate equivalent numerical expressions.

resent solutions to equations of the form
| number. Evaluate square roots offSmall perfe@

e digit times an integer power of 10 taestimate e
ow many times as muc is than other. FO

d States as 3 x 108 and the po ion ofithe world as
on is more than 20 arger.

problems e both
)Se units of appropriate size
eters year for seafloor
echnolog

STANDARDS FOR MA A

Construct viable arguments and€
SMP4 Model with mathematics.

g of others.

SMP5 Use appropriate tools g
SMP6 Attend to precision.
SMP7 Look for and make

SMP8 Look for an ress arity i gated reasoning.

9'7816147450542
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