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i Warm Up

Q: What is another name for an exponent?
A: Power

Q: Does the diagram represent an expression
or equation? Explain.

A: This is an expression because there is no
equals sign.

19A EXPLORE

Part A: Product and Power Rules for Exponents

Objectives

In this part of the lesson, you will learn about product and power rules
for exponents.

By the end of this lesson, you will be able to do the following:

@© Use the product of powers rule for exponents (a*- a’ = a***) to
simplify expressions.

@© Use the power of powers rule for exponents ((ax)y: a”)

and the power of a product rule for exponents ((ab)x = axbx) to
simplify expressions.

# Warm Up

Label the diagram using exponent, base, power, and term.

Why?

The product and power
rules for exponents
allow you to multiply
and factor terms that
are raised to a power.
You will use these rules
throughout this unit and
in future lessons.

n exponent, power
base ~

. —J

term
® Rule 1: Product of Powers
® Adding like terms changes the coefficient , but multiplying like terms changes
the power of the base
"X+Xx= 2x
2
"x.x= X
8 The power (or exponent) represents the number of times that you multiply the
base by itself.
® When the power is not visible, its value is one
n 19: Product Rules for Exponents Part A: Product and Power Rules for Exponents > Explore Algebra 1 Student Worktext
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EXPLORE 19A

EXPLORE 19A

®  The rules for exponents are used when you are multiplying bases together.

® Rule 1is the product of powers rule for exponents:

= When like bases are multiplied together, the exponents of those
bases are added
= Rule 1 product of powers: For all real numbers, a-d=a?

Example 1

Expand the exponential expression. Then simplify the expression to one term using the product of
powers rule.

A) xx
Expanded: (x - x-x-x:Xx) - (x-x-X)

G+3) _ 8

Simplified using the product of powers rule: XX =x X

B) a'b’ - a’b
Expanded: (a-a-a-a-b-b)-(a-a-a-b)
Simplified using the product of powers rule:
a'b’ - a’b
a4+3 . bZ+1

753
a'b

Example 2

Expand the exponential expression. Then simplify the expression to one term using the product of
powers rule.

A) 5.5
Expanded: (5-5-5-5)-(5-5)
Exponent Rule: 5*- 5° = 5* "2 = 5°
B) 2%3'.2%3°
Expanded: (2-2:2-3-3:3-3)-(2-2-3-3)
Use the Commutative Property to reorder the terms: (2-2:2-2-2)-(3:3-3-3-3-3)

5,6

Exponent Rule: 2°3*. 2°3% = 2**2. 3**2 = 2°3

Our focus is on the exponents, but if you want to know this
numerical value, you first need to find the value of each base.
2°=32

3*=729

32729 = 23,328

Algebra 1 Student \

Lesson 19: Product Rul

ents > Part A: Product and Power Rules fo

Algebra 1 Instructor Handbook Lesson 19: Product Rules for Exponents > Part A: Product and Power Rules for Exponents > Explore 3



19A EXPLORE

19A EXPLORE

Example 3
Find the missing number using the product of powers rule.

Solve for the value of the missing exponent. The simplified answer is given, but the exponent of one of
the bases is missing. As long as all of the bases are the same, you can remove the bases and compare
the exponents.

A) Find the value of the missing exponent. B) Find the value of n.
©ox = x" 2".20.2"=2°
347 =11 n+6+7=8

?7=11-3 n+13=8
?7=28 n=8-13
n=-5

The exponent rules work for all real number
exponents, including exponents that are
negative numbers or fractions.

Checkpoint Checkpoint
To continue past this checkpoint, students Expand the expression. Then simplify using the product of powers rule for exponents.
should confidently and correctly answer 5 5
. 2a"-2a
this problem.

Q: Why is it not possible to combine all of the Expanded: (2-2-2-a-a)-(2:2:2:2:2-2-2-2-a-a-a-a-q)

exponents in this expression? Exponent Rule: 2°a*- 2°a’ = 2°** ¢’ **
m_7
A: Because you can only add exponents of 2a
like-bases.

Q: Why is using the exponent rules more ® Rules 2 and 3: Power Rules for Exponents

efficient than expanding to find the value?

A: Sample: Expanding the expressions takes ® Rule 2 is the power of a power rule for exponents:
a long time, and it is easy to make a
mistake if the exponent is a large number. = When a power is raised to a power, the exponents are multiplied .
F
= For all real numbers, @) =a"”
B Rule 3is the power of a product rule for exponents:

= |f more than one base within parentheses is raised to a power, the exponent is

distributed to each base.
= For all real numbers, (ab)x =a’b"
B Most often, a combination of Rules 2 and 3 is needed.
= For all real numbers, @) =a" """
4 Lesson 19: Product Rules for Exponents Part A: Product and Power Rules for Exponents Explore Algebra 1 Student Wi
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EXPLORE 19A

Example 4

Expand the exponential expression using the outermost exponent. Then simplify the expression using
the power of a power rule.

2 3
30 3
A ) B ()
3 3 3 3,3.3 2
Expanded: x* - x* = =x% Expanded: x?-x* - 2’ =x? " 1= x7
302 __60 3 3
Exponentrule:x™ "=x Exponentrule: x*-3=x

Example 5

Simplify the expression using exponent rules. Write any numerical coefficients without an exponent.

A) (a*v'e) B) (Z)CSYA)A
ot cp e 21-4x3.¢y4-4
alzbu(,‘3 4_12_16
2'xy
16xuy“

Checkpoint

Explain the difference between Rule 1 and Rule 2.
With Rule 1, you add the exponents when multiplying bases that are the same.
With Rule 2, you multiply the exponents when a power is raised to another power.

Simplify.
3
A x-x B) (x)
x} +3 x} -3
6 9
x x*

bra 1 Student Worktext Lesson 19: Product Rules for Exponents > Part A: Product and Power Rule: Exponents > Explore 5
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Checkpoint

To continue past this checkpoint, students
should confidently and correctly answer
this problem.

These problems show how important it is to
understand the difference between Rule 1and
Rule 2 for exponents.

Lesson 19: Product Rules for Exponents > Part A: Product and Power Rules for Exponents > Explore

5
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PRACTICE 1

Worked solutions for these problems
R' are located in the Digital Pack.

For Practice 1 and Practice 2, there is a slight
increase in the number of practice problems
from previous lessons. This is to help students
who have no prior experience with exponent
rules. If your student has shown mastery
throughout the lesson, it is not necessary that
they complete every problem. Instead, you
can assign them a few problems from each
section to verify their mastery of the concept.

9)
Q: What property allows you to reorder
the variables in your expression?
A: The Commutative Property.

Q: Why should the coefficients be left in
exponential form?

A: Because the numbers are too large to
find the value quickly.

15)

Q: Which of the four operations did you
use to simplify problems 3-15?

A: Addition

16-18)

Q: How is finding the value of n in these
problems similar to solving equations?

A: It s similar because you are comparing
equal values to find an unknown value.

29)

Q: If there are 3 bases in a term being
raised to a power, which bases should
the exponent be distributed to?

A: It should be distributed to all of
the bases.

33)

Q: Which of the four operations did you
use to simplify problems 19-33 when
an exponent was raised to a power?

A: Multiplication

19A

6

PRACTICE 1

¢ Practice 1

Complete practice problems on a separate sheet of paper.

For problems 1-2, expand.

5
1) X xXXX:X-X

2.4

2) 6%

For problems 3-15, simplify. Assume all variables are positive.

3) XX 4)
6) xX-x-x x 7)
9) Xy’ -x't xXy'Z 10)
12) 2°5°.2%" 2% 13)
15) (azbzcz)(abc) a’v’c’

For problems 16-18, find the value of n.

16) ¥y y'=y" n=7 17)

For problems 19-30, simplify.

4

19) 17 17

20)
22) (@) o 23)
25) (xy) *%y" 26)
28) () ' 29)

For problems 31-33, simplify. Write any numerical coefficients without an exponent.

31) (v 4 32)

Lesson 19: Product Rules for Exponents

Lesson 19: Product Rules for Exponents > Part A: Product and Power Rules for Exponents

8 11 19

2: 3, s 3.7
Xy -xy xy
1

22y3 . Zsyx 2sy

(ab)(ab) a’b’

(@)

() 2
2 36

(xy)

21 7

T
(ab’c) a'p"c

5y 125

Part A: Product and Power Rules for Exponents

6:6:x-x-x"x

5)

8)

1)

14)

18)

21)

24)

27)

30)

39 2 510
Xy -xy xy

s'xy-sx’y' 5'x’y

5

(3% (%) 375%"

3
33) (%) 27x™

Practice 1

Algebra 1 Student Worktext

Algebra 1 Instructor Handbook



MASTERY CHECK 19A

MASTERY CHECK  19A
(& Show What You Know
. A) Have your student review their guided
Mastery Check notes if they are unsure whether the rules
re true for all real numbers.
& Show What You Know < are tiue forall realinumbers
Complete the statement with one of the following words: always, sometimes, never. @k WER e o fules el you to distribute
If you use the word sometimes or never, provide a counterexample that shows why it is not the exponent across the parentheses?
always true. A: Rules 2 and 3.
A) The exponent rules are always true for all real numbers.

B) When using the product and power rules for exponents (Rules 1, 2, and 3), you will

sometimes add the exponents.

Sample counterexamples:
When the bases are different, you cannot add the exponents (e.g., 2. x* cannot be
further combined).

3
When a power is raised to another power, the exponents are multiplied (e.g., (xs) = x“).

C) Simplify the expression using exponent rules. Write any numerical coefficients without
an exponent.

©- ()
2_10

X3 y
9x'Z‘_ylo

“lIl- Say What You Know

In your own words, talk about what you have learned using the objectives for this part of the lesson
and your work on this page.

Algebra 1 Student Worktext Lesson 19: Product Rules for Exponents > Part A: Product and Power Rules for Exponents > Mastery Check 7

1[ll- Say What You Know

Your student should be able to restate the objectives of the lesson in their own words.
If your student is unable to restate the lesson objectives, have them go back and reread
the objectives and then explain them.

© Use the product of powers rule for exponents (a*-a’=a™*) to simplify expressions.

se the power of powers rule for exponents ((@*) =a ) and the power of a product
@ Useth f le f (@) =a"”) and th f d

rule for exponents ((ab)x = axbx) to simplify expressions.

Algebra 1 Instructor Handbook Lesson 19: Product Rules for Exponents > Part A: Product and Power Rules for Exponents > Watch & Learn 7
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Worked solutions for these problems 19A PRACTICE 2
R' are located in the Digital Pack.
4) & Practice 2
Q: What should you do to simplify the
bases? Can you multiply different Complete practice problems on a separate sheet of paper.
numbers together that have
different exponents? For problems 1-2, simplify. Assume all variables are positive.
A: Simplify each base first, then multiply ) 2 x 2) d.d.d o
the numbers together. You cannot
multiply different numbers with
different exponents until they are both For problems 3-4, simplify. Write your final answer with no exponents.
simplified to the first power. 3) 2.3 72 4) 5.2 400
30)
Q: This is a hint to simplify the coefficient. For broblems 5-8. simplifs
What is the square root of 64? P nSIMPILY:
A 8 5) asbzva7bn aubm 6) gqxzys_ (93xzy) 912x4y4
7 5. 7 " 14 =5 17_2 8 " 2 3 3.2 4
If needed, have your student go back to the ) ('n) - (n"n™) m"n ) @) (7)) xyz
Mastery Check and reapply what they have
learned to say and show what they know. For problems 9-10, simplify. Assume all variables are positive.
9) 3x .2 6x 10) 8xy’-3xy’ 24xy’
For problems 11-13, simplify.
m (29 12° 12) (26) 26° 13) () s*
For problems 14-15, find the value of n.
14) 5°.5%.5°=5' n=4a 15) (@) =a® n=11

For problems 16-18, simplify. Write improper fractions where needed.

12 2
16

16) @) 2 17) (x;> % 18) (8;) 8

For problems 19-27, simplify.

2 4 5

19) (12%) 12'%° 20) (x)") «y” 21) (7'x) 7%
2 9 4

22) (@p’¢)  a'p’e 23) (m’n’) m"n™ 24) (4xy’) 4'x"y*
5 1 2

25) (@"p) a*p* 26) (m*n®)’ m"n’ 27) (b)) x"b®

For problems 28-30, simplify. Write the numbers as a single term.

2 3 1
28) (2°-3) 144 29) (sx'yz) 1251’2’ 30) (8°x%”)" sx'y"

9: Product Rules for Exponents > Part A: Product and Power Rules for Exponents > Practice 2 Algebra 1 Student Worktex
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EXPLORE 19B

EXPLORE 19B

Objectives Why?
In this part of the lesson, you will learn about applications of exponent How can you determine
rules 1-3. the optimal size for a

By the end of this lesson, you will be able to do the following:

@ Simplify exponential expressions using both the product and power

rules for exponents.

container? Being able
to apply exponent rules
to formulas will allow
you to answer real-life
questions like this.

@ Apply the product and power rules for exponents to formulas.

% Warm Up

Use the formula to find the area or volume of the figure.

i Warm Up
Remember to use your Formula Sheet.

Q: How will the units of a figure be labeled

1) Find the area of a rectangle with a length of 12 yards and a width of 5 yards. when finding the area?

A=lw;l=12,w=5
A= (12)(5) = 60 yd®

2) Findthe area of a square with sides of 9 feet.

A=s2;s=9
A=(9)°=81ft

A: Square units

Q: How will the units of a figure be labeled
when finding the volume?

A: Cubic units

3) Find the volume of a cube, V = s’, when each edge has a length of 2 inches.

v=s's=2
v=(2)’'=8in’

® More Than One Exponent Rule

® Usethe order of operations

to determine which parts of an

expression to simplify first.

B An expression is considered simplified

only once

Algebra 1 Student Worktext Lesson 19: Product Rules for Exponents

Algebra 1 Instructor Handbook

when each base occurs
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Checkpoint

To continue past this checkpoint, students
should confidently and correctly answer
this problem.

Q: What is the first step to simplifying
the expression?

A: Distribute the exponents across the
bases in the parentheses.

Q: Why should the coefficient be left in
exponential form?

A: Because the value is too large to
calculate with mental math.

Lesson 19: Product Rules for Exponents > Part B: Applications of Exponent Rules 1-3 > Explore

19B EXPLORE

Example 1
Simplify.

3

(Zxxyﬁ)3 - %x’

Plan Determine the exponent rules needed to simplify.

Implement

3

(2xy) - 3x

Example 2

Simplify.

Gm'n’) - (3*m)

Explain
Given
Rules 2 and 3
Commutative Property
Simplify numerical bases

Rule 1

Plan Determine the exponent rules needed to simplify.

Implement

7 kg
(8m'n®) - (3'm)
81«7m4‘7n3«7 B 34«5ml‘5

7 il 21
87.3®. m®+5n

7 20 33 21
8:3’mn

Checkpoint
Simplify.
(a5 - (509
5%t 5" %"

Swuubu

19: Product Rules for Exponents > Part B: Apy

Explain
Given
Rules 2 and 3
Commutative Property

Rule1

ons of Exponent Rules 1-3 > Explore

Algebra 1 Student Worktext

Algebra 1 Instructor Handbook
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EXPLORE 19B
® Formulas with Exponents

® When working with formulas and terms that contain exponents, start with the

general formula and then substitute in the known values.

Example 3

Solve for the area of a square with sides of llp‘q units.

Plan Implement Explain
A=s A= (llp“q)2 Substitution
s:llpAq 12 4.2 12

A=11
Use substitution and solve for A. b q Rules 2and 3

A =121p°q’ square units

Remember to label area problems with square units of
measurement. Label volume problems with cubic units.

Example 4
Find the volume of a sphere with a radius of szy2 centimeters.

Plan Write the formula for the volume of a sphere.

Replace “r” with the given value.

Implement Explain
V:%T{r3 Volume of a sphere
3
v=2z(2x’y’) Substitution
4 1-3_3-3_2-3 .
=3m-2"x"y Rules 2 and 3 CheCkp0|nt
4 3.9 6
=3n-2XY To continue past this checkpoint, students
should confidently and correctly answer
Vi= % 8. xgy6 Commutative Property this pro<t:)Iemd Y OIS
32 9.6 3
=3 Xy cem Q: Should any of the exponents be multiplied

together for this problem? Explain.

A: No, since no exponents are being raised
Checkpoint to a power, the exponents should be
3 P added, not multiplied.
Find the volume of a rectangular prism with a length of 8x"y, a width of 3xy", and a height of 3xy units.
V=1lwh;1=8x"y,w=3xy’, h = 3xy Q: Where can you find the formula for the

ism?

v= (8x) Gxy)Gxy) volume of a rectangular prism?

14114341 A: The Formula Sheet.
V=8-3-3.x"""y

v="72x"y’ cubic units Q: Why are the units to a volume problem
written in cubic units?

A: Volume represents figures with length,
ponents > Part B: Applications of Exponent Rules 1-3 > Explore 11 width, and height (3D). When these three
dimensions are multiplied to find the
volume, you get a cubic unit.

Algebra 1 Student Worktext Lesson 19: Product Rull

Algebra 1 Instructor Handbook Lesson 19: Product Rules for Exponents > Part B: Applications of Exponent Rules 1-3 > Explore 1"
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3)

10)

11)

PRACTICE 1

Worked solutions for these problems
are located in the Digital Pack.

Q: Are there different exponent rules
when the expression has a rational
exponent? Explain.

A: No, the product and power rules
are the same for integers and
rational numbers.

Q: What do you need to do to the
coefficients before multiplying
them together?

A: Make sure their exponents are equal
to one.

Q: Which variable, a or b, do you need to
look at to find the value of n?

A: Since n is part of the exponent of a,
you must look at a to find n.

12-17)

Q: Before finding the volume or area, what
should you do?

A: Write down the correct formula
and identify the known variables to
substitute into the formula.

Q: Why is using parentheses important
when working with formulas?

A: Parentheses are important because
they remind you that all of the values
substituted need to be raised to
a power.

Q: When you complete an area or volume
formula, you should always check for
correct

A: labels/units

15) Your student may need to be reminded

that “in terms of pi” means they can
use the symbol for pi (m) in their answer
instead of substituting the numeric value.

19B

12

PRACTICE 1

¢ Practice 1

Complete practice problems on a separate sheet of paper.

Simplify. Assume all variables are positive.

1)
3)
5)
7)

9)

1)

2.3 2 8 12_6
(o) " 2y
1
(@”b) - a0’ a'd’
a%b%» (abz); agbZ
2
2x-(3x%) 18"

3
(5xy)°- (2x’y)  200x"y’

Find the value of n. (Sa)Z .

2)
a)
6)
8)

10)

3a"h’ =750’ n=5

(o) Xy
8

Gt () Xy

13

2
(@d?) -a'b” o"p’

114

(3x5y7)2- 5x 45x'y

-1 -5 2345 9 10_20
Ty (YY) Xy

For problems 12-17, choose the appropriate formula from the list below. Remember to label your
answer with the proper units of measure.

Sphere prism Rectangle Square
V:%T{r3 V=Ilwh A=lw A=s
12) Find the volume of a cube
with a side of 2x’y feet.
8x’y’ ft’
2x3y feet
14) Find the area of a rectangle with a length
of 8a’b” centimeters and a width of
7a’°b* centimeters.
56a’b’ cm’
7a’h* cm
8a’h’ cm
16) Find the area of a rectangle with a width
of ab’ yards and a length of a’c yards.
3,5 2
abcyd
Lesson 19: Product Rules xponents > Part B: Applications of Exponent Rules 1-3

Rectangular

Lesson 19: Product Rules for Exponents > Part B: Applications of Exponent Rules 1-3

15)

17) Find the areaof a

Cylinder Triangle

v=m'h a=1bn

13) Find the area of a triangle with a base of

6x units and a height of 2x” units.
6x" square units

Find the volume of a cylinder in terms of
pi when the height is 11x° inches and the
radius is x inches.

11z - x*in’

square with a side

of 4x units. 4x units

16x° square units

Practice 1 Algebra 1 Student Worktext

Algebra 1 Instructor Handbook



Mastery Check
& Show What You Know

MASTERY CHECK 19B

The volume formula for a square pyramid is V = %h . sz, where h represents the height and s
represents the length of the side of the base. The height of the pyramid is 3d’ inches. The length

of a side of the base is 2ab’ inches.
A) Determine the volume of the pyramid.
=1p.¢
V=3h-s
2
v=1(d")- (2ap’)
3
Vi 3Tﬂ' 21-2. al-Z. bs-z
v=da'-2".a’ b"
V: 22 . a3+2. bw
V=4a’p"in’

5
4a’b’ in’

B) Another student incorrectly determined the volume to be 4a’" cubic inches. Using the provided
work, determine the error and explain the misunderstanding.

2
Step 1 v=1Ga) - 2ab’)

3
Step2 V=3%-21'2-al'2-b5'2

Step 3 v=a-2"-a’-b"
Step 4 v=2".4""2.p"
Step 5 v=4d’b"in’

Sample:

In Step 3, the student did not correctly simplify
the first term. While three over three equals one
(% = 1), a raised to the power of three divided

3
by three (%) does not simplify the exponent
to one. You cannot divide the exponent in the
problem by 3. This student confused simplifying

fractions with exponents.

C) Evaluate your answer from part Awhena=2and b =1.

V=4a’b"
V=@@°'D"
V=4.32-1
v=128in’

128 in’

“lIl- Say What You Know

In your own words, talk about what you have learned using the objectives for this part of the lesson

and your work on this page.

Algebra 1 Student Worktext

@ Lesson Test

Is your student ready for the Lesson Test?
After achieving mastery for Parts A and B of
this lesson, your student has the option to
take the test. Before taking the test, ask your
student these questions:

« Do you know all the new
vocabulary words?

. Can you explain the objectives?

« Do you know how to check
your work?

« Do you know how to use your
Formula Sheet?

« Were you able to complete the
practice questions without help?

Algebra 1 Instructor Handbook

Lesson 19: Product Rules for Exponents

Part B: Applic Mastery Check 13

ons of Exponent Rules 1-3

YES

If your student can answer “yes” to all
of these questions, decide if your student is
ready to take the Lesson Test.

If your student cannot answer “yes” to all
of these questions, consider having your
student complete some of these options:
- Rework Practice 1.
. Complete Practice 2

« Review the videos, Guided Notes,
and Examples.

MASTERY CHECK 19B

[ Show What You Know
A)

Q: What exponent rules are being used in
this formula?

A: Rules 1, 2, and 3.
C)
Q: Why is it reasonable to determine the

value of b even though it is raised to
the 10th power?

A: Because one to any power is still one.

If your student does not have part A correct
and solves this problem correctly using their
expression, be sure to discuss their error in
part A and how this would change the answer
to part C.

1[I Say What You Know

Your student should be able to restate the
objectives of the lesson in their own words.

If your student is unable to restate the lesson
objectives, have them go back and reread the
objectives and then explain them.

© Simplify exponential expressions using
both the product and power rules
for exponents.

©@ Apply the product and power rules for
exponents to formulas.

Lesson 19: Product Rules for Exponents > Part B: Applications of Exponent Rules 1-3 > Watch & Learn

13



19B PRACTICE 2

Worked solutions for these problems
R' are located in the Digital Pack.

If needed, have your student go back to the
Mastery Check and reapply what they have
learned to say and show what they know.

19B PRACTICE 2

& Practice 2

Complete practice problems on a separate sheet of paper.

Simplify. Assume all variables are positive.
1 &d 1 5
0 () -xly Xy
2
3) 2%ab-(2d’) 2%’
5 @) Xy
4_7 16

7 (3) 3y 3%y

9) (3ab)’-(3a¢*) 274'p’

15 2

10) () () sy

1 3 »
2) @) -a’db a’p
2
4) (3!141)7) -3141161)_2 3maub12
3
6) x3y ) (x5y3) xlﬁylﬂ
-8 -1

&) Ly (axy) sxy

31234

S n
1) Find the value of n. (a’b’) - (a’c) =a™b"¢ n=2

For problems 12-17, choose the appropriate formula from the list below. Remember to label your

answer with the proper units of measure.

Rectangular

Sphere prism Rectangle Square ‘ Cylinder Triangle Cube
V:%T{r3 V=Ilwh A=lw A=s ‘ V=nrh A:%bh v=s
12) Find the volume of a 13)  Find the volume of a sphere with a radius

rectangular prism with of 10x” y’ units.

a length and width 4000 15 9 :

of 4a feetand a V=-3—7x"y cubic units

height of 6b feet. 4a 6b

V=96a’b ft’

4a

14) Find the area of a square with side lengths
of 3ab inches.

A=9a’b’In’

16) Find the area of a rectangle with a length
of 3x' feet and a width of 13xsy2 feet.

16_3

A =39x"y' it

@ Lesson Test

Is your student ready for the Lesson Test?
After achieving mastery for Parts A and B
of this lesson, your student has the option
to take the test. Before taking the test, ask
your student these questions:

« Do you know all the new
vocabulary words?

- Can you explain the objectives?

« Do you know how to check
your work?

« Do you know how to use your
Formula Sheet?

- Were you able to complete the
practice questions without help?

Lesson 19: Product Rules for Exponents > Part B: Applications of Exponent Rules 1-3 > Practice 2
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15) Find the volume of a cube with sides of
5p’q’ units.
21 27

V' =125p  q" cubic units

17) Find the area of a triangle with a height
of 5ab’ centimeters and a base of
a’b centimeters.

5ab’ cm

a‘bcm
A= %asb‘J cm’

Algebra 1 Student Worktext

YES

If your student can answer “yes” to all
of these questions, decide if your student
is ready to take the Lesson Test.

If your student cannot answer “yes” to all
of these questions, consider having your
student complete some of these options:

« Rework Practice 1.
« Complete Practice 2

« Review the videos, Guided Notes,
and Examples.

Algebra 1 Instructor Handbook
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TARGETED REVIEW 19 F=—) Worked solutions for these problems

R' are located in the Digital Pack.

i <
© Targeted Review 5) 21+ 2w < 200
I2w+5
In the Targeted Review, you will practice topics you have mastered in earlier lessons. Reviewing these 6) Uu—t=5

concepts will help you be successful as you work through this unit. 10¢ 4+ u = 3(t + u)
Problem 1 2.4 5 6 | 7| 8 |92 13 4 |56 17 | 18 7) Sample: An equation uses an equals

sign with an expression on either side.
Lesson Origin = FS | 1,5 1 17,18 V 2 1 17 2 PA | PA | 7 Equations can be solved

Complete practice problems on a separate sheet of paper. Expressions do not have an equals sign

1)  Find the perimeter of a square with sides of (x + 8) feet using the formula P = 4s. but Ca_n_ be §|mpllf|ed, or evaluated, by
P=4x+32ft combining like terms.
2
For problems 2-4, use problem 1 to answer the questions. 8) X +2x—6=0

2) What algebraic property is used to find the perimeter? The Distributive Property
3) What would the perimeter be if x =47 4(4) + 32 =48 ft

1yd
4) Convert the perimeter from feet to yards. (48 ft) (3—)%) =16yd

5) Farmer McDonald is building a fence for their pigs. The total perimeter can be no more than 200 feet.
The length must be at least 5 more than the width. Write a system of inequalities to represent fencing.

6) Write a system of equations. Do not solve. When the tens digit is subtracted from the units digit, the
result is 5. The value of the digits is three times the sum of the digits.

7) What is the difference between an expression and an equation?

8) Write the equation. Do not solve. The variable x squared, plus twice x less six is zero.

For problems 9-12, classify the following as rational (Q) or irrational (7).

9) irrational + irrational = irrational
10) rational - irrational = irrational
11) rational + irrational = irrational

12) rational + rational = rational

13) Solve the system of equations. 14) Solve.
Name the method you used to solve. 6x—X+3=4x+7
y=x+1 (3,9 x=1
y=2x-2 Substitution

For problems 15-16, find the factor pairs of the following numbers.

15) 100 16) 438
1 and 100, 2 and 50, 4 and 25, 5 and 20, 1and 48,2 and 24,3 and 16,4 and 12,6 and 8
10and 10
Algebra 1 Student Worktext Lesson 19: Product Rules for Exponents Targeted Revie 15
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17) Distractor Rationale:
A) This would be the solution if place
value is ignored.
C) This would be the solution if the
numbers are not squared.
D) This would be the solution if the —4
is ignored.
18) Distractor Rationale:
A) This does not make the equation true
when substituted.
B) These are the coefficients of the
variables, not the solution.
D) These are the numbers in the
given equation.

Lesson 19: Product Rules for Exponents > Targeted Review
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Multiple Choice

B 17) Evaluate the expression —4ab’ + a’bwhena=3and b =2.
A) —400
B) -30
C) 30
D) 66

Cc 18) Sammi purchased p pencils and b books for school. Sammi spent a total of $26. The
equation p + 4b = 26 represents the relationship between the number of books and
pencils purchased. If the ordered pair (6, 2) is the solution, what does this represent?

A) Sammi purchased 6 pencils and 2 books.
B) Sammi purchased 1 pencil and 4 books.
C) Sammi purchased 6 books and 2 pencils.

D) Sammi purchased 4 books and 26 pencils.

Lesson 19: Product Rules for Exponents > Targeted Ri
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