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MY WORD BANK

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

cube of a number

notation

scientific notation
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3.0 Opening Problem

fions created

sections can be written as...

From the first row, it se

4. Continue the

104 = ° ° ° =

10°

102

3 10"

30 10°

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

xponents are natural numb

Factors
(as a multiplication

No factors

Think about the propertie and cubes. Fill in the missing cells below. All side and

as are ingguare units, and volumes are in cubic units.

Cubes @
Edge length Volume
10. 7
1. 64
12. p
13. K3
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O EXPONENT PATTERNS

3.1 Exponent Facts and Rules

Factors
plication expression)

Exponent
form

(11)

(12)
Use the if possible to rewrite each expression form.
A base to an exponent Applicable rule
(like a®, if possible) (circle one)

product power neither
product power neither
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

e product rule.

e6° =10°

it is equal to 81.

929’ =9°

(m3)3 — m6

11.

13.  (K3)°

ression such that after the power rule is applied, it is equal to 64.

15. Josue l06ked 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
Unit 3: Student packet



3.1 Exponent Facts and Rules

OTIENT RULE FOR EXPONENTS

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

III IV \Y

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

Value

The expressios iénts with the same bases. The expressions in
column IV g

of the expressions above with negative exponents result in a negative value?

9. Look at columns IV and V. How is 1072 related to 102?

3 3
10. Look at columns I and IV: % = 1OD, SO % = 10E

MathLinks: Grade 8 (2" ed.) ©CMAT 5
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ontinued

3.1 Exponent Facts and Rules

but for powers of 3.

OTIENT RULE FOR EXPONENTS

III

Power of 3
(fractions okay)

IV

Power of 3
(no fractions)

3" related to 3'?

. Look at columns IV a

. Look at

Xa

Xb

Check your conjectures in the Student Resources, and correct them if necessary.
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3.1 Exponent Facts and Rules

TICE 2

rate a fact about exponents. Then create a
o are not defined.)

Symbols Numerical Example

Apply exponent rules to the w 8
v

12 12¢ Co12°
57 50 5-3
15. =) 16. =2 17. 5z
MathLinks: Grade 8 (2" ed.) ©CMAT 7
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3.1 Exponent Facts and Rules

TICE 3

to 28 that include exponents. Computing 28 is

ingle power

xponent.

10.
22427 23627
2° 22
14.
34 ° i 2e 320
3'4 Ge 317
MathLinks: Grade 8 (2" ed.) ©CMAT 8
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3.1 Exponent Facts and Rules

ND YOUR THINKING

ction or decimal.

Compute.
8. (-2)?

s that a negative number to a negative power must be negative. Is she correct?
Explain.
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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

ite the decimal point.

four thou d, five hundred

4. Six ten-thousandths

Round each num

Nearest One significant | Two significant
tenths digit digits
70,000 74,000
12.2 10 12
7 5.1309
8. 0.561494
MathLinks: Grade 8 (2" ed.) ©CMAT 10
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3.2 Large and Small Quantities

HE WORLD?

(2)

5. Complete the table belo

US population
anificant a whole number is how many
ne Zli%?t')'can times a power of 10 | times larger?
(estimate using
simple, rounded
values)
25,500,000
Oman 5,107,000
Iceland 341,000
MathLinks: Grade 8 (2" ed.) ©CMAT 11
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3.2 Large and Small Quantities

write these numbers in scientific notation. Use

Oman

Iceland

Compa e populations of Iceland and

ebanon, which is about 6.8 x10°
ople.

. The two most pop i rid are India (1,380,193,000) and China
(1,439,324,00€

put 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 worldometers.info, May, 2021, rounded to the nearest thousand.
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3.2 Large and Small Quantities

TICE 5

he expressions equivalent.

2. 55x10% and 5.5 x 10D.

scientific notation.

89.7 x 10’

er was trying to multiply 5,400,000,000,000,000 x 75,000 using his phone, but when
he first number he got a message that 15 digits is the maximum allowed.
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3.2 Large and Small Quantities

FEELING

t for things like your immunit
has trillions of living organis

ow many bacteria are in Gerry’s gut? Write in scientific notation.

e number of bacteria in your gut to the number of people on earth.
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3.2 Large and Small Quantities

ACTICE 6

bcientific notation.

3. 89.7 x 10™ 0.14 x 10°°

numbers below. Show w
6. 0.571 x 102

Howgnany times greater
i e circled quantity?

NS

0.08 x 107

400 x 104

v

10. Mazie v Small guantities on her calculator and got: 461 E-9
Explain Ulate doing and what number this represents. :

was trying to multiply 0.00000000007 x 0.5 using her phone, but when she input
st 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

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

1,000 g = 1 kg 1,000 kg =

,000mm=1m 1

opy the information,

scientific

pare a and SMALL animal/object.
SMALL

many times longer is the BIGGER one
he SMALLER one?

5. Partner with de your group to compare BIG and SMALL.

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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ND YOUR THINKING

Its in scientific notation.

3.2 Large and Small Quantities

2. (0.00000004)e(21,000,000,000)

(7.2x10'?)e(0.0 02)

n ol teacher in the US was $60,810 per year.

eBron James earned $44.5 million. At the same

MathLinks: Grade 8 (2" ed.) ©CMAT
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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]

STARTED

elow.

3. A positive number cube

nay be read the “third root of y” or the “cube root of y.” It may be thought of as the
0 the question, “what number to the third power equals y?” Write a numerical
equatior that 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
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3.3 Exponents and Roots

EXPONENTS AND ROOTS

elow.

1.6 -2.5

cannot?

Demonstrate whether each

5. \J25+13

cube root. Recall that %/6_4= 4 because 4 ¢ 4 o 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 squa

egativeginteger can never be an integer.

sometimes has an integer result and sometimes does
numerical examples.

elationship*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.
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NS WITH EXPONENTS

3.3 Exponents and Roots

do not exist for x, leave them in square

x% =0.04

11.

x> =0.001

e equati

x? = 36. Substitute the following numerical expressions into this
to prove that they all make the equation true.

work

value

work

36

J36

& ) =

MathLinks: Grade 8 (2" ed.) ©CMAT
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TICE9

3.3 Exponents and Roots

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

x? =0.09

is a solution.

b. Inthe form x?= b,
where b is an integer.

C.

In the form x = b,

where b is an integer.

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

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

REVIEW

LGEBRA OF EXPONENTS AND ROOTS

For each set below, choose at least two of the four entries and explain why eac
belong with the others.

Set 1 Simplify each expression.

Set 2 Write each expression with a base to a nonshegative nent.

the'twe, expressions and solve the two equations.

B
J-27
D
x? =9 x® =27
MathLinks: Grade 8 (2" ed.) ©CMAT 23
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Review

BRA OF EXPONENTS AND ROOTS

,orD.
r. Our group start poster is

arker. Our group marker is

e problems on posters. Us
Poster 3 (or 7)

syllable breaks.

quasihemidemisemiquaver related to the opening problem about folding

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

ALGEBRA OF EXPONENTS AND ROOTS

5. Record results.

Card set O

Card

word letter

attributes that are the

3. Partners, choose 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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VOCABULARY

2  hypothesis,

where bases are 5
are multiplied

> for exponents where bases are 7
e and exponents are added

10 27 is example of perfect 9
11 In 52, 5isthe 13
12 In9¢9e¢9,9isa

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

Review

Across own

The product of a number between 1
and 10 and power of 10 is in
notation

In 52, -2 is the

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

38, x,and 216 are

expressions
The _  of 27 is 3 (two words)

A number to the zero power

26



Review

REVIEW

D, Y, X. Sums of rows and columns are
n.

UMNS

b.  0=235(0.75 +n)
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Review

REVIEW

tinued

ate labels.

v

an equation to represent the situation.

d. Use'®vidence from these representations to explain whether this situation represents
a proportional relationship.
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Review

ECTION

big ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres

e e o mm Em mm Em Em = = w—

derstand better now than before or something
you would still like to

ow repeated calculations revealed a pattern that could
. Then circle one more SMP on the back of this packet that

MathLinks: Grade 8 (2" ed.) ©CMAT 29
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Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

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

number. This conjecture can b

number n® =nenen.

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

e exponent. Exponent

intege y setting b° =1 and b™" = bi"'

base is\2iand the exponent is 3)
e bases are 3 and 5)

\> 4

radical expression adical expr 0N is an exg

gsion involving a root, such as a square root.

20 and radical expressions.

scientific nota ntific ation for a positive number represents the number as a product of a decimal
en 1°ane and a power of 10. It is typically used to write either very large
bers or very small numbers.

In scientific notation, the number 245,000 is written as 2.45 x 10°.
n scientific notation, the number 0.0063 is written as 6.3 x 107.

MathLinks: Grade 8 (2" ed.) ©CMAT 30
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Student Resources

Numbers Squared and Cubed

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

ses=s?.
d” = 4% = 16 square units.
e from?

lution of an equation. A “square
tis, of solving the equation s2

ngth =s= JA =«

16 =4 units.

r has to do with the

ube of a given volume, that is, of solving the
cube with volume V is

64 — 4% =64and Y64 =4

=4 units.

e cube root of a negative number can be found by solving the
gative number is not a real number.
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Student Resources

Three Facts and Three Rules for Exponents

Example

(m factors)

3" =3e3e3e3
(4 factors of 3)

30 =1,
(0% is not defin

(0 cannot be |
becausg division

ponents are reasonable.

Pattern as Pattern in
Divide by 2 a product exponent form
23
22
21
20
1 or 277
21
1 2
2—2 or 2
1., 1 L T oo 2®
4 8 20202 28

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

Scientific Notation

Reasoning

on mistake is to

MathLinks: Grade 8 (2" ed.) ©CMAT 33
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
s.

ing problems where both
of appropriate size
year for seafloor

peated reasoning.

9'7816147450542
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