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PREFACE

Algebra is the foundation for learning higher mathematics. Mastery of algebra prepares a student
for subjects such as geometry, trigonometry, and calculus; hones a student’s problem-solving skills;
and fosters a student’s ability to understand and express mathematical relationships.

The Algebra Teacher’s Activities Kit, Grades 6-12, Second Edition: 150 Activities that Support
Algebra in the Common Core Math Standards follows the same general structure as the first edition
but with thoroughly updated activities. The original activities that have been retained have been
revised, many activities have been retired, and many new activities have been added.

The new edition is divided into six sections:

Section 1: “Ratios and Proportional Relationships,” covering Standards from grade 6 through
grade 7.

Section 2: “The Number System and Number and Quantity,” covering Standards from grade 6
through high school.

Section 3: “Basic Expressions, Equations, and Inequalities,” covering Standards from grade 6
through grade 8.

Section 4: “Polynomial, Rational, Exponential, and Radical Expressions, Equations, and
Inequalities,” covering Standards for high school algebra.

Section 5: “Functions,” covering Standards from grade 8 through high school.

Section 6: “Statistics and Probability,” covering Standards from grade 6 through high school.

Each section is divided into two parts. The first part contains teaching notes for each activity
that include a brief summary of what students are to do, suggestions for implementation, and an
answer key. The second part contains the reproducibles of the section.

Every activity stands alone, is numbered according to its section, and is labeled with the
Standard it supports. Reproducibles are numbered according to their activity. For example,
Activity 3-23: (8.EE.8) “Solving Systems of Linear Equations Algebraically” is the 23rd activity in
Section 3. Its reproducible is numbered 3-23 and shares the same title.

The activities in each section follow the general sequence of the Standards and progress from
basic to advanced. The activities are suitable for supplementing your math program, for
reinforcement, and for challenges. To provide students with quick feedback, as well as reduce your
workload, many of the activities are self-correcting. Correct answers enable students to complete a
statement or answer a question about math, which will verify that their answers are right. We
suggest that you utilize the activities in a manner that best supports your program and meets the
needs of your students.

XVii



The algebra skills covered in this book were drawn from the Common Core Math Standards for
grades 6, 7, and 8; the algebra Standards for high school; and the Standards included in algebra I
and algebra II courses in the traditional pathway, as noted in the Common Core State Standards
for Mathematics, Appendix A, “Designing High School Mathematics Courses Based on the Common
Core Standards.” Consequently, many Standards from number and quantity, functions, and
statistics and probability that address algebraic concepts and skills are included in this book.
Standards designated with a plus, which go beyond the typical curriculum, are not included.
Because some of the Standards address skills and concepts that require multiple class periods of
instruction, activities supporting these Standards usually focus on an aspect of the Standard.

We hope this book proves to be a useful addition to your math program and we wish you a
successful and rewarding year of teaching.

Judith A. Muschla
Gary Robert Muschla
Erin Muschla-Berry
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Algebra Teacher’s Activities Kit,
Grades 6-12






Ratios and Proportional
Relationships



Teaching Notes for the Activities of Section 1

1-1: (6.RP.1) UNDERSTANDING RATIOS

For this activity, your students will read statements that describe ratios. They will be given choices
of ratios and must select the ratio that matches each statement. Answering a question at the end
of the worksheet will enable students to check their answers.

Explain that a ratio compares two numbers or quantities. For example, if you have 5 markers
and 2 are green and 3 are red, you can write a ratio comparing green markers to red markers as 2
to 3. You may instead write a ratio comparing the red markers to green markers as 3 to 2. Ratios
can also be written with a colon, 2:3, or as a fraction, %

Discuss the directions on the worksheet, emphasizing that students are to choose the ratio
that matches each statement. Remind students to answer the question at the end.

ANSWERS

(1) 0, 5:7 (2)A,32:8 (3)H,12to5 (4) T, 6t010 (5)E, g (6) O, g
10

12 YW, 8to2 (10)L,3:2 (11)R, 2:25

The answer to the question is “whole to part.”

(7)T,5to6 (8)FR

1-2: (6.RP.2) UNIT RATES AND RATIOS

For this activity, your students are to determine if statements that describe unit rates associated
with ratios are true or false. Answering a question at the end of the worksheet will enable them to
check their answers.

Explain that a ratio that has a denominator of 1 is a unit rate. Examples of unit rates include:
4:1, %, or 3 to 1. Unit rates may also be expressed as a quantity of 1, for example: 30 miles per
gallon of gasoline or $3 per pound. Ratios such as 6:3, % and 2 to 9 do not represent unit rates.
However, any ratio that compares two different quantities can be converted to a unit rate by
writing the ratio as a fraction and dividing both numerator and denominator by the denominator.
For example, g = E = % or 2:1.

Discuss the directions on the worksheet with your students. After deciding whether a
statement is true or false, they are to use the letters of correct answers to answer the question at

the end.
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ANSWERS

(1) R, true (2) O, true (3) O, false (4) 1, false (5) 0O, true (6)N, false (7)R, false
(8) T, true (9)Rfalse (10)Rtrue The answer to the question is “proportion.”

1-3: (6.RP.3) EQUIVALENT RATIOS AND THE COORDINATE PLANE

For this activity, your students will complete tables of equivalent ratios and then plot the pairs of
values in the coordinate plane. They will need rulers and graph paper.

Discuss the example on the worksheet. Explain that equivalent ratios can be found by writing
the ratio as a fraction, and then multiplying or dividing the numerator and denominator by the
same nonzero number. Note that the process is the same as finding equivalent fractions.

Explain that ratios can be expressed as ordered pairs in the coordinate plane. If necessary,
review the coordinate plane, ordered pairs, and how students can plot points. Instruct them to
place the origin of their coordinate plane near the center of their graph paper to ensure that they
will have enough space to plot all of the points.

Go over the directions with your students. Emphasize that after completing the tables they
must use the first value of each ratio as the x-coordinate and the second value as the y-coordinate.
They are then to plot the ordered pairs and use their rulers to connect the points.

ANSWERS

Table 1: 1:2, 2:4, 3:6, 4:8, 5:10 Table 2: 2:3, 4:6, 8:12 Table 3: 12:8, 6:4, 3:2

1-4: (6.RP.3) FINDING THE PERCENT OF A NUMBER AND FINDING
THE WHOLE

For this activity, your students will have two tasks: Find the percent of a number and find a whole,
given the percent and a part.

If necessary, review that to find the percent of a number students should change the percent to
a decimal or fraction and multiply. For example, 75% of 92 = 0.75 X 92 = 69, or
3,92 _ 3 9 69 _
Ix 2 =3 x 8 = 69.

471 4 1 1
Also review the process for finding the whole, given the percent and a part. Offer the following
example: 35% of = 14. In this case, students should say to themselves, “35% of what

number is 14.” To find this number using a decimal, students should change the percent to a

decimal and divide, 14 + 0.35 = 40. To find the number using a fraction, they should first change
the percent to a fraction and simplify, % = % and then divide, % = % = i;ﬁ x 2 = 41—0 = 40. You
may want to note that solving these kinds of problems is usually easier when converting the

percents to decimals.
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Discuss the directions on the worksheet. Suggest that students follow the instructions at the
end to see if their answers are most likely to be correct. (The term most likely is necessary for the
rare case that students may make mistakes but still find the correct sum when adding their
answers.)

ANSWERS

(1)16 (2)27 (3)6 (43 (5)24 (©)12 (7)35 (8)15 (9980 (10)32
The sum of the answers is 250. 40% of 250 = 100.

1-5: (7.RP.1) FINDING UNIT RATES

For this activity, your students will be given various problems for which they must find unit rates.
Answering a question at the end of the worksheet will enable them to check their answers.

Explain that a unit rate is a ratio written as a fraction with a denominator of 1. Ratios such as
feet per second, dollars per hour, and pounds per square inch are unit rates.

Offer this example: During his morning office hours, a doctor saw 15 patients in 3 hours. The
unit rate can be found by writing a ratio of the number of patients to the number of hours as a
fraction and simplifying: 1?5 = % = % which is a rate of 5 patients per hour. Note that some
problems on the worksheet can be expressed as complex fractions. If necessary, review simplifying
complex fractions.

Discuss the directions on the worksheet with your students. Remind them to answer the

question at the end.

ANSWERS

(1)M,52 (2)E,$0.01 (3)R,%$1.85 (4)S,61 (5)U,$850 (©B)R,$1.85 (7)K, 1
(8)R$0.11 (9)S,61 (10)E, $0.01 (11)A,5 (12)T, $1.29 The stores are
“supermarkets.”

1-6: (7.RP.2) GRAPHING PROPORTIONAL RELATIONSHIPS

For this activity, your students are to determine equivalent ratios by graphing. They will need
rulers and graph paper.

Explain that a proportion is a statement that two ratios are equal. One way to determine if two
or more quantities are in a proportional relationship is to graph the quantities in the coordinate
plane. Quantities that result in a graph that is a line through the origin are equivalent ratios.

To complete this activity, students will need to be familiar with graphing points in the
coordinate plane in all quadrants. If necessary, review these skills.

Discuss the directions on the worksheet with your students. After plotting all of the points,
students should find three groups of equivalent ratios by identifying points that lie on lines
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through the origin. Not all of the plotted points can be expressed as equivalent ratios. Caution
your students that they will need to examine the points carefully and use their rulers to draw the
lines. For the final part of the activity, students are to express the groups of equivalent ratios as 3;’

ANSWERS

Following are the three groups of ratios. =3
-6 2 4 8 -4

A

9 3 6 12
12

2, 8 =8 28
s 4!_3

31 2 4 2

1-7: (7.RP.2) REPRESENTING PROPORTIONAL RELATIONSHIPS

For this activity, your students will write equations to represent proportional relationships.
Answering a question at the end of the worksheet will enable them to check their answers.
Explain that a proportion is an equation that states two ratios are equal. Proportions can be
written to represent relationships. For example, suppose that 4 bean seeds germinate for every 5
seeds that are planted. This relationship can be shown by the ratio of g The number of seeds

expected to grow if 100 seeds were planted can be shown by the proportion of % = 1’(% (x = 80)
Discuss the directions on the worksheet with your students. They are to write a proportion to

show the relationship in each problem and express the proportions to match the proportions in

the Answer Bank. Note that students are not to solve the proportions (as this is not a focus of this

Standard). To check if their work is correct, students should answer the question at the end.

ANSWERS
3 X 2 54 20 X 2 5 3 6
Hl,==— @2IN,==— (3)S, — = 4R, —— == E, = =—
@) 5 10 @) 1 X 3) $1.00 $5.00 ) $1.89 x ®) 5 x
3 X 2 X B 30 1 X
T —==— (7 === H —=— F—==——
© 10 120 (1) W, 1 52 @) H, $2.00 X ©) 20 120
(10) O, % = ﬁ (11) A, iggg = $10)E).OO “Proportio” means “for its own share.”

1-8: (7.RP.3) SOLVING WORD PROBLEMS INVOLVING PERCENTS

This activity requires your students to solve a variety of word problems on topics such as
commissions, tax, discounts, and percent increase and percent decrease. Students are to determine
if given answers are correct, explain why incorrect answers are wrong, and correct wrong answers.

Start the activity by reviewing percents and basic types of percent problems. Explain that
whenever attempting to solve a problem, it is essential to formulate a strategy and follow the
proper procedure. Understanding the problem and identifying what one wishes to find is vital to
finding the solution.
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Discuss the directions on the worksheet with your students. Emphasize that some of the provided
answers are incorrect. The errors are not computational. If an answer is incorrect, your students
must identify the error and solve the problem. Point out that 40% of the problems are correct.

ANSWERS

(1) Incorrect—The weekly salary was not added; correct answer is $685.80. (2) Correct
(3) Incorrect—The student found 6% of $368,000 (which he rounded to the nearest
hundred). The correct equation is 94% of n = $368, 000, where n represents the selling
price of the home, which should be $391,489.36 or about $391,500. (4) Correct

(5) Incorrect—The student found 0.21 x $350, 000 instead of 0.021 x $350,000.

The correct answer is $7,350. (6) Incorrect—The student found 20% of 15 and subtracted
the answer from 15. The correct equation is 0.8n = 15, where n represents the original price
which is $18.75. (7) Incorrect—The student found 6% of $14.31 and rounded to the
nearest penny. The correct equation is 1.06n x $14.31 where n is the cost of the bill
without the tax. The cost is $13.50. (8) Correct (9) Correct (10) Incorrect—The
student found the difference in price. To find the percent decrease he needed to find the
difference in price (which he did) and then write a ratio of that difference to the original price.
The percent decrease was 30%.

Reproducibles for Section 1 follow.
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Name

Date Period

1-1: UNDERSTANDING RATIOS

A ratio is a comparison of two numbers. Ratios may be written in different ways, for
example: 3:5, 3to0 5, or g

Directions: Read each statement and find the ratio. Choose your answers from the
ratios after each statement. Answer the question at the end by writing the letter of
each answer in the space above its problem number. You will need to reverse the
letters and divide them into words.

1.

10.

Five out of 7 days were rainy last week. What was the ratio of rainy days to the
total number of days last week? (U.7:5 0.5:7)

. A punch recipe called for 32 ounces of juice and 8 ounces of soda. What was

the ratio of juice to soda? (A.32:8 R.81032)

. Twelve ducks and 5 swans were on a pond. What was the ratio of ducks to

swans? (U.5:12 H.12to5)

. Callie’s teacher handed out 10 red counters and 6 blue counters to each stu-

dent. What was the ratio of blue counters to red counters? (E. % T.6to 10)

. Inthe election for class president, Reynaldo received 6 votes for every 10 votes

that were cast. What was the ratio of Reynaldo’s votes to his opponent’s votes?
(E. g l. 610 10)

. Tasha’s math class had 14 girls and 13 boys. What was the ratio of boys to

girls? (D.14:13 O. 5)

. Forevery 6 dogs waiting in the veterinarian’s office 5 cats were also waiting.

What was the ratio of cats to dogs? (U.6to5 T. 51t06)

. A green ribbon was 10 inches long. A red ribbon was 12 inches long. What

was the ratio of the length of the green ribbon to the length of the red
ribbon? (P g H. 12:10)

. The Lions won 8 of their 10 basketball games. What was the ratio of the number

of games they won to the number of games they lost? (R. % W. 810 2)

Randy bought 3 jelly donuts, 1 chocolate donut, and 2 cream-filled donuts. What
was the ratio of jelly donuts to cream-filled donuts? (S.3:1 M.2:3 L.3:2)

(Continued)



11. Melinda got 23 out of 25 math problems correct. What was the ratio of incorrect
problems to the total number of problems? (E.25:23 R.2:25 L.25:2)

Ratios can be used to compare numbers in three ways. Two of these ways are
“part to whole” and “part to part.” What is the third way?

7 11 2
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Name Date_ Period

1-2: UNIT RATES AND RATIOS

A unit rate is a rate expressed as a quantity of 1. Examples of unit rates include
40 miles per gallon of gasoline, $12 per hour, or 3 pounds per bag. These unit rates
can be written as ratios: 40:1, $12:1, or 3:1.

Directions: Read each statement. Decide whether the statement is true or false
and circle your answer. Then answer the question at the end by writing the letter of
each correct answer in the space above its problem number.

1. During a one-day sale, Sara’s mom bought 20 bags of frozen vegetables for $10.
This was a unit rate of %. (R. True M. False)

2. Paying $24 for 3 movie tickets is a unit rate of $8 per ticket. (O.True E. False)

3. Abakery sold 20 blueberry muffins and 25 bran muffins. The unit rate of blue-
berry muffins sold to bran muffins sold was i—g or %. (E. True O. False)

4. Alocal pizzeria offered a special to their customers: Join the pizza-a-week
club for 10 weeks and buy 10 pies for a total of $120. This unit rate can be

10
expressed as $120° (R. True I. False)

5. Avratio of 6 quarts of juice to 2 quarts of water is a unit rate of 3 quarts of juice
to 1 quart of water. (O.True U. False)

6. In 22 minutes Emmie walked 2 miles. This is a unit rate of 11 miles per
minute. (S.True N. False)

7. A cookie recipe calls for 2 cups of brown sugar to 4 cups of flour. This is a unit
rate of%. (I. True R. False)

8. Chad drove 147 miles in 3 hours. This is a unit rate of 49 miles per hour.
(T. True  H. False)

9. Ethan bought 24 bottles of spring water for $4, which is a unit rate of 24:4.
(A. True P False)

10. The Harris family spent $20 for 5 ice-cream cones. This is a unit rate of $4 per
cone. (P True S. False)

What kind of equation shows that two ratios are equal?
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Name Date_ Period

1-3: EQUIVALENT RATIOS AND THE COORDINATE PLANE

You can find equivalent ratios by doing the following:
1. Write the ratio as a fraction.

2. Multiply or divide the numerator and denominator by the same nonzero number.

For example, the ratio 3:4 is equivalent to 6:8 because % X % = g.

Directions: Write equivalent ratios to complete each table below. Express each
ratio as an ordered pair. Use the first value of each ratio as the x-coordinate and the
second value as the y-coordinate. Then graph the ratios listed in table 1 and connect

the points. Follow the same procedure for tables 2 and 3.

1. 12 2. 2:3 3. 12:8
1] 2 2[3 12]8
B e 6|
3] 8| ]2
S
- [10

After connecting the points of the ratios in each table, you should see three line
segments.
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1-4: FINDING THE PERCENT OF A NUMBER AND FINDING THE WHOLE

The word percent means “per hundred.” Percents are ratios that when written in

fraction form have a denominator of 100. For example, 25% = %. Because the

denominator is 100, percents can easily be written in decimal form,

25% = 105 = 0.25.

Directions: For numbers 1 to 6, find the percent of a number. For numbers 7 to 10,
find the whole, given the percent and a part. Then follow the instructions at the
bottom of the worksheet.

1. Whatis 25% of 647?
What is 36% of 757
Whatis 12% of 507
What is 5% of 60?

What is 10% of 2407
What is 50% of 247?

20% of =7.
60% of =9.
35% of =28.
75% of =24,

© ® N O O R WN

=
e

To check that your answers are most likely correct, add your answers. Find 40% of
the sum. This final answer should equal 100!

11
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Name Date_ Period

1-5: FINDING UNIT RATES

A unit rate is a ratio written as a fraction with a denominator of 1. Terms such as
$3.50 per gallon, 60 miles per hour, and $2.00 per pound are unit rates.

Directions: Find the unit rates. If necessary, round your answers to the nearest
cent or whole number. Match each answer with an answer in the Answer Bank. Some
answers will be used more than once, and one answer will not be used. Then answer
the question at the end by writing the letter of each answer in the space above its
problem number.

1. Onarecentclass trip, 208 students were divided equally to travel on 4 buses.
What was the number of students per bus?

2. A store sold 400 sheets of notebook paper for $3.99. What was the cost of
1 sheet of paper?

3. Giorgio bought 12 flowers for $22.19. All of the flowers were the same price.
What was the cost per flower?

4. Leeann typed 305 words in 5 minutes. How many words did she type per
minute?

5. Sami earned $85 working 10 hours last week at her part-time job. How much
did she earn per hour?

6. A case containing 36 boxes of nails cost $66.59. What was the cost per box?
7. Acartraveled 60 miles in one hour. What was the speed in miles per minute?
8. 36 bottles of spring water were on sale for $3.99. What was the cost per bottle?

9. A salesperson drove 260 miles in 4 hours, 15 minutes. What was the rate in
miles per hour?

10. During a store special, 5 bags each containing 50 peppermint candies were on
sale for a total of $2.50. What was the cost of 1 candy?

11. Janelle jogged 3% miles in % of an hour. What was the rate in miles per hour?

12. James paid $4.50 for 3% pounds of apples. What was the cost per pound?

(Continued)
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Many stores display the unit price of items. What is a popular type of store that

Answer Bank

E. $0.01
S.61

A.5
R $0.11

K. 1

T. $1.29

R. $1.85
M. 52

0.5.2
U. $8.50

displays unit prices?

9

5

8

N

ol

(|

wl

~|

N

13



14

Name

1-6: GRAPHING PROPORTIONAL RELATIONSHIPS

Date

A proportion is a statement that two ratios are equal. When equivalent ratios are

graphed, they result in a line through the origin.

Directions: Plot the following points in the coordinate plane. Decide which points

can be written as equivalent ratios.

(4,12) (7, 3)
(1, 2) (-6, =3)
(2, =3) (=3, -9)
(6, -4) (-2, 4)
(1, 3) (=3, 3)

Write the equivalent ratios as §

(6, —6)
(2, —10)
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1-7: REPRESENTING PROPORTIONAL RELATIONSHIPS

A proportion is an equation that contains two equivalent ratios. For example, % =L is

16
a proportion.

Directions: Write a proportion for each problem. (You do not have to solve the
proportions.) Choose your answers from the Answer Bank. Some answers will not be
used. Then answer the question at the end by writing the letter of each answer in the
space above its problem number. You will need to divide the letters into words.

1. Annie made 3 of 5 free throws. Write a proportion showing how many free throws
Annie could expect to make if she took 10 free throws.

2. Yesterday the Sunny Side Bakery sold twice as many blueberry muffins as bran
muffins. Write a proportion showing how many bran muffins they sold if they sold
54 blueberry muffins.

3. If 20 mints cost $1.00, write a proportion showing the number of mints you
could buy for $5.00.

4. Bradley bought 2 pounds of pears at $1.89 per pound. Write a proportion show-
ing how much Bradley would pay for 5 pounds of pears.

5. Last season, Richard scored 3 goals for every 5 games of hockey he played.
Assuming he scored goals at the same rate this year, write a proportion showing
how many games he played if he scored 6 goals.

6. Abag contained marbles of different colors. 3 out of 10 marbles were red. Write
a proportion showing how many red marbles you would expect to find if the bag
contained 120 marbles.

7. In Crystal’s town, on average it rains 2 days every week. Given this average,
write a proportion showing how many days she should expect it to rain in a year.

8. Mrs. Rogers purchased 5 protractors for $2.00 for her classroom. Write a pro-
portion showing how much 30 protractors would cost.

9. Jacob has a lawn-mowing service in the summer. He can mow an average-sized
lawn in about 20 minutes. Write a proportion showing how many average-sized
lawns he can mow in 2 hours.

10. Kayleigh is an excellent baseball player. In her last 25 at-bats, she got 10 hits.
Write a proportion showing how many hits she can expect to have in 100 at-bats.
(Continued)
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11. DeShawn manages to save $2.00 for every $5.00 he earns at his part-time
job. Write a proportion showing how much he can expect to save if he earns

$100.00.
Answer Bank
G.3=35 F. 3 = o R 5155 =
V‘$T5oo=$1o)<().oo E.%:% S % $5Xoo
2= N3 =2 M. 2250 =
U. 52 =3 A 55 = §1o000 T 5=
O-£=13_o W.%:é H.ﬁ:i—o

The word “proportion” is taken from a Latin word, “proportio.” What does
“proportio” mean?

9 10 4 1 6

wl
o

~|
N
wl
00|
N

N

N
ol

Copyright © 2016 by Judith A. Muschla, Gary Robert Muschla, and Erin Muschla-Berry.



Copyright © 2016 by Judith A. Muschla, Gary Robert Muschla, and Erin Muschla-Berry.

Name

Date Period

1-8: SOLVING WORD PROBLEMS INVOLVING PERCENTS

Percents are used in countless everyday situations. Understanding percents and
being able to solve problems are important skills in mathematics.

Directions: Solve each problem and compare your answer to the one provided. If
the answer is correct, write “correct” on the line. If the answer is wrong, write
“incorrect,” explain why the original answer is wrong and write the correct answer.
Hint: 40% of the problems are correct.

1.

Juan works in a sporting goods store for a salary of $450 per week, plus a
6% commission on his sales. One week his sales were $3,930. What was his
income that week?

$235.80

. How much money is saved by purchasing a bicycle priced $320 at a 20% dis-

count rather than one marked $320 with discounts of 10% and 10%?
$3.20

. The Smiths wish to sell their home. They agreed to pay the real estate agent 6%

of the selling price. After they pay the commission, they need to have $368,000
left to be able to buy their new home. What must the selling price of their current
home be? (Round your answer to the nearest hundred.)

$22,100

. Kara recently lost interest in tennis. She sold her $58 tennis racket to a friend

at a 20% loss from the amount she originally paid for the racket. How much did
Kara charge her friend for the tennis racket?
$46.40

. School taxes are 2.1% of the assessed value of property in the town of Center-

ville. Find the school tax on a home whose value is assessed at $350,000.
$73,500

. John purchased a CD for $15 after receiving a discount of 20%. Find the original

price of the CD.
$12.00

(Continued)

17



18

10.

. A state’s sales tax is 6%. If the bill, including the tax, on a meal at a fast food

restaurant is $14.31, what is the cost of the meal without the tax?
$0.86

Ten years ago, the population of Pleasant Lake was 35,680. Now it is 51,736.
What is the percent of increase?
45%

In a recent city election, 27,720 people out of 70,000 registered voters voted.
What percent of the voters cast a ballot?
39.6%

A pair of sneakers originally cost $90.00. A year later, the price of the sneakers
was reduced to $63.00. What was the percent of decrease?
27%

Copyright © 2016 by Judith A. Muschla, Gary Robert Muschla, and Erin Muschla-Berry.
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Teaching Notes for the Activities of Section 2

2-1: (6.NS.5) REPRESENTING POSITIVE AND NEGATIVE NUMBERS

This activity requires your students to apply the concepts of positive and negative numbers to
everyday situations. Answering a question at the end of the worksheet will enable students to
check their work.

Begin the activity by reviewing that positive numbers are greater than zero and negative
numbers are less than zero. Note how these numbers are essential to describing real-world
situations by referring to the information on the worksheet. Ask your students to volunteer other
examples of how positive and negative numbers can be used to describe everyday occurrences.

Discuss the directions on the worksheet. Remind your students to answer the question at
the end.

ANSWERS

(1) N, opposite  (2) S, before (3) A, sign  (4) O, negative (5) T, positive (6) E, below
(7)1, gain  (8) Rloss (9) O, negative (10) R loss Every number except zero has
“an opposite.”

2-2: (6.NS.6) GRAPHING RATIONAL NUMBERS ON A NUMBER LINE

For this activity, your students will graph rational numbers on a number line. Completing a
statement at the end of the worksheet will enable them to check their answers.
Start this activity by explaining that a rational number is a number that can be expressed as a

fraction. Offer examples such as % —%, 7, which can be expressed as % —6, which can be

expressed as —g, and —5%, which can be expressed as —?.

Explain that the number line on the worksheet ranges from —3 to 3. Although the intervals
between the integers are the same length, the intervals are broken down into various units. For
example, the interval between —3 and —2 is divided into thirds, the interval between —2 and —1 is
divided into fourths, the interval between 0 and 1 is divided into halves, and so on.

Explain that to graph a positive number such as 1% on the number line, students should start

at zero, move 1% units to right, and mark a point on the number line at that position. This
corresponds to point S on the number line. To graph a negative number such as —2%, students

should start at zero, move 2% units to the left, and mark a point on the number line at that
position. This corresponds to point L on the number line.

Go over the directions on the worksheet with your students. After graphing the points on the
number line, students should complete the statement at the end.
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ANSWERS

-2, G; 2%, R; %, A; —1%, P; 3, H; =3, E; —%, D; 1%, 0; —2%, N  Every rational number
can be “graphed on” a number line.

2-3: (6.NS.6) GRAPHING POINTS IN THE COORDINATE PLANE

For this activity, students will graph points in the coordinate plane. Graphing and connecting the
points correctly will result in an optical illusion. Students will need rulers and two sheets of
graph paper.

Provide an example of the coordinate plane, and explain that the origin (0, 0) is the point at
which the x- and y-axes intersect. Instruct your students to draw a coordinate plane on a sheet of
graph paper. To graph a point, students should start at the origin and then move according to the
coordinates. The coordinates are the numbers in an ordered pair, for example (3, 4). 3 is the
x-coordinate, and 4 is the y-coordinate. Instruct your students to graph the following points for

practice: (-3, 4), (5, —6), and (2% 3%) Note that students will have to estimate to graph

(2%, 3%) Point out that 2% is halfway between 2 and 3 on the x-axis and 3% is halfway between
3 and 4 on the y-axis.

Discuss the directions on the worksheet. Students should use their second sheet of graph paper
to graph the points on the worksheet. If your students graph and connect the points correctly,
they will draw an optical illusion. Note that an optical illusion is a deceiving image. If necessary,
remind students that congruent line segments have the same length.

ANSWERS

A sketch of the graph is pictured below. Although the two vertical line segments appear to be
different lengths, they are congruent. Students may confirm that the vertical line segments
are congruent by measuring them. You may wish to discuss that the direction of the
segments at the endpoints of the vertical segments gives the impression that the vertical
segment on the right is longer than the one on the left.
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2-4: (6.NS.7) THE ABSOLUTE VALUE AND ORDER
OF RATIONAL NUMBERS

This activity requires your students to decide whether statements about absolute value and the
order of rational numbers are true or false. They can check their answers by completing a sentence
at the end of the worksheet.

Start by reviewing that a rational number is a number that can be expressed as a fraction.
Examples include g % 2%, which equals g 3, which equals % and 0.7, which equals 110

Explain the concepts of absolute value and order that are provided on the worksheet. Model
absolute value on a number line by showing that —5 is five units from 0. Note that the absolute
value of a number is always positive because it represents the distance from 0 and distance is
always positive. Therefore, |-5| = 5. Next show that 3 is three units from 0 and that |3| = 3.

Go over the directions on the worksheet. Suggest that students sketch a number line to help
them determine the correct answers to the statements. Writing the letter of the each answer in the
space above its statement number at the end will reveal a sentence.

ANSWERS

(1) R, false (2) R, true (3)E, true (4)T, false (5)U,true (6)C,true (7)A, true
(8) C, true (9) 0, false (10)R, true (11)Y, false (12) 0O, false (13) E, false The
sentence is “You are correct.”

2-5: (6.NS.8) USING THE COORDINATE PLANE TO SOLVE PROBLEMS

For this activity, your students will plot a trail in the coordinate plane that leads to a treasure.
They will need rulers and graph paper.

Read the introduction and discuss the directions on the worksheet with your students. They
are to draw a coordinate plane on their graph paper, graph the given points, and use a ruler to
connect the points in alphabetical order.

Explain that after connecting the points, they are to find the total distance in paces (units)
Timmy would walk along the line segments from point A to point I. They may do this in either of
two ways. They may simply count the units from point A to point I, or they may find the sum of
the lengths of the vertical and horizontal line segments. Using either method should provide them
with the total distance, which will allow them to place the treasure at a correct point 40 paces
from point A.

If necessary, explain how students can find the lengths of vertical and horizontal line segments:

e To find the length of a vertical line segment, subtract the y-coordinates and find the absolute
value of the difference.

e To find the length of a horizontal line segment, subtract the x-coordinates and find the abso-
lute value of the difference.

e To find the total distance, add the lengths of all the line segments.

ALGEBRA TEACHER’'S ACTIVITIES KIT




Remind your students that once they find the total distance, they must decide where Serena
could place the treasure. Three places are possible.

ANSWERS

AB=6,BC=5,CD =8, DE =2, EF = 2, FG = 10, GH = 3, HI = 3 The total distance from A
to I along the indicated path is 39 units. A sketch of the graph is pictured below.

y
A

Serena could place the treasure at A (3, 1) or point (2, 2) or point (3, 3), each of which would
require 40 paces from point A.

2-6: (7.NS.1) USING THE NUMBER LINE TO ADD AND SUBTRACT
RATIONAL NUMBERS

For this activity, your students will use a number line to reinforce the meaning of addition and
subtraction. They will also add and subtract rational numbers. By completing a sentence at the
end of the worksheet, they can check their answers.

Explain that students can use a number line to show addition and subtraction of rational
numbers. To add two rational numbers, students should start at zero on the number line. They
should then move the number of units represented by the first number in the problem. If the
number is positive, they must move to the right. If the number is negative, they must move to the
left. From that point, they must move the number of units represented by the second number. If
the second number is positive, they must move to the right. If the second number is negative,
they must move to the left.

Explain that subtraction can be thought of as adding the opposite of the number being
subtracted. To subtract rational numbers, students should rewrite each subtraction problem as an
addition problem and follow the procedure for adding rational numbers. To find the distance
between any two points, students should subtract and find the absolute value of the difference.

THE NUMBER SYSTEM AND NUMBER AND QUANTITY 23




Discuss the directions on the worksheet. Students are to read each statement and fill in the
blanks, referring to the number line, if necessary. Remind them that after completing the
statements they are to complete the sentence at the end.

ANSWERS

(1E, 2 (2)Q, —% 3)A, -2 (4R, % (5) Z, —1% (6)E, 2 (7)0, 2% (8) S, —%

9L -1 (10U, 1% The sum of a number and its opposite “equals zero.”

2-7: (7.NS.1) USING PROPERTIES TO ADD AND SUBTRACT
RATIONAL NUMBERS

For this activity, your students will add and subtract two rational numbers. They will also add
three or more rational numbers. By completing a sentence at the end of the worksheet, they can
check their answers.

If necessary, review the procedures for adding two rational numbers having the same sign,
adding two rational numbers having different signs, and subtracting rational numbers. Refer to the
information on the worksheet.

Explain that understanding and applying properties of addition can make adding or subtracting
three or more rational numbers easier.

e Commutative Property: a + b =b + a, where a and b are rational numbers. The order of
adding two rational numbers does not change the sum.

e Associative Property: (a + b) + c=a + (b + ¢), where q, b, and c are rational numbers.
The way numbers are grouped does not affect the sum.

o Identity Property: a + 0 = a, which states that the sum of a number and 0 is the number.
e Property of Zero: a + (—a) = 0, which states that the sum of a number and its opposite is 0.

Offer the following example:

-19 + 2.7 - (-1.9) -19 + 27 + 19 Subtract —1.9

=-19 + 19 + 2.7 Commutative Property
= (-19 + 19 + 2.7 Associative Property
=0+ 2.7 Property of Zero
=27 Identity Property

Your students may, of course, simply rewrite subtraction as addition and then add from left to
right. Or they may use a combination of properties, even if they are computing mentally.
Understanding and applying the properties can help ensure accurate work.

Discuss the directions on the worksheet. After completing the problems, students should find
the answers in the Answer Bank and complete the sentence at the bottom of the page.
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ANSWERS

(1)A, 5.8 (2)b,-6 (3)S,0.8 (4)E, 0 (950, —12% ®)L, -1.7 ()], 6%

8)T,1 ((9R, —1% The mathematical meaning of rational “is related to ratio.”

2-8: (7.NS.2) MULTIPLYING AND DIVIDING RATIONAL NUMBERS

This activity requires your students to multiply and divide rational numbers. By answering a
question at the end of the worksheet, students can check their answers.

Discuss the procedures for multiplying two rational numbers having the same sign, multiplying
two rational numbers having different signs, and dividing two rational numbers, as noted on the
worksheet. Remind your students that when dividing fractions, they must change the divisor to its
reciprocal and then multiply.

Your students might find it helpful if you also discuss the following properties of multiplication,
the understanding of which can make both multiplying and dividing rational numbers easier.

e Commutative Property: a X b =b X a, where a and b are rational numbers. The order of
multiplying two rational numbers does not change the product.

e Associative Property: (a X b) X c=a x (b x c), where a, b, and c are rational numbers.
The way numbers are grouped does not change the product.

e Distributive Property: a(b + ¢) =ab + acor (b + c)a = ba + ca, where a, b, and c are
rational numbers. The product of a rational number and the sum of two rational numbers is
the same as the sum of the products.

e Identity Property: a X 1 = a, which states that the product of a number and 1 is the number.

e Inverse Property of Multiplication: a x (%) =1, wherea # 0. The product of any nonzero
number and its reciprocal is 1.

e Property of Zero: a x 0 = 0, which states that the product of a number and 0 is 0.

e Property of Opposites: (1) X a = —a, which states that the product of a number and —1 is
the opposite of the number.

Explain that understanding these properties can make multiplying or dividing three rational
numbers easier. Present the following example:

—g X % + (—g) = —g X % X (—%) Change the divisor to its reciprocal and multiply
% ( %) X % Commutative Property
- [ g ( g) % Associative Property
=1x % Inverse Property of Multiplication
= % Identity Property
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Go over the directions on the worksheet. Note that the problems contain positive and negative
whole numbers, fractions, and decimals. If necessary, review the skills needed for multiplying or
dividing decimals and fractions. Remind students to answer the question at the end.

ANSWERS

-2 (2L -2.44 (3)A, 13% (4) N, g (5) R, =7.125 (6) C, —1%
(7)S,-2.5 (8)E, —9% 9QV,-14 (@Oo)mM, 1 (11)U, 10% (12) T, -11

(13) R 15.96 Another name for the reciprocal is “multiplicative inverse.”

2-9: (7.NS.2) CONVERTING RATIONAL NUMBERS TO DECIMALS

This activity requires your students to express rational numbers as terminating or repeating
decimals. By answering a question at the end of the worksheet students can check their answers.
Explain that the decimal expansion of a terminating decimal ends, while the decimal expansion
of a repeating decimal does not end. For example, 0.65 is a terminating decimal; it ends with 5
hundredths. But 0.65 is a repeating decimal. The bar over the 5 indicates that the 5 repeats
forever. Thus, 0.65 is actually 0.655555. ...
Review the process for expressing rational numbers as decimals.

e If the number is positive, divide the numerator by the denominator. Add a decimal point and
a zero after the numerator. Add more zeroes if necessary. Keep dividing until the remain-
der is zero or until a number or group of numbers repeats in the quotient. A remainder of
zero results in a terminating decimal. If a number or group of numbers repeats, the decimal
is nonterminating and is a repeating decimal. (Note: You may want to mention that some
decimals will neither terminate nor repeat. These are irrational numbers and not included in
this activity.)

e If the number is negative, divide the numerator by the denominator. Follow the procedure
above. Keep the negative sign.

Discuss the directions on the worksheet. Note that after completing the problems, students are
to complete the sentence at the end.

ANSWERS

(1)U, 0.1875 (2) G, -0.583 (3)E, 0.285714 (4)N, -0.5 (5)R, 0.875
(6) M, -0.83 (7)A,0.45 (8)C,—-0.6 (9)D,-0.25 (10)1,0.18 (11)L, 0.2142857
A repeating decimal is also known as a “recurring decimal.”
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2-10: (7.NS.3) SOLVING WORD PROBLEMS INVOLVING
RATIONAL NUMBERS

This activity requires your students to solve a variety of word problems with rational numbers by
identifying correct problems and correcting incorrect problems. By arranging the letters of the
correct problems to form a word, your students can verify that they did in fact identify all of the
correct problems.

Discuss the directions on the worksheet with your students. Emphasize that some of the
provided answers are incorrect. If an answer is incorrect, your students must identify the error and
solve the problem. After completing the problems, students are to write the letters of the problems
that provided the correct answers and rearrange these letters to form a word that describes
their work.

ANSWERS

(S) Incorrect—The mistake was adding —g to 10 instead of subtracting —g from 10. The

correct answer is $10§. (M) Incorrect—The mistake was dividing the total ticket sales,

$1,041.50, by $3.50. The student ticket sales, $268, needed to be subtracted from the
total sales first, resulting in $773.50, which must then be divided by $3.50. The correct
answer is 221 adult tickets were sold. (R) Correct  (U) Incorrect—The mistake was
subtracting 282 from 20,237 instead of subtracting —282 from 20,237. The correct answer
is 20,519 feet. (T) Correct (P) Incorrect—The reduced price from Monday to Tuesday
was found. The correct answer for the total reduction in price is $15. (E) Correct

(A) Correct  (B) Incorrect—The interest earned was not included. The correct answer is
$162.71 (G) Correct Your work is “great.”

2-11: (8.NS.1) EXPRESSING FRACTIONS AS REPEATING DECIMALS
AND REPEATING DECIMALS AS FRACTIONS

For this activity, your students will express rational numbers in fraction form and as repeating
decimals. By completing a sentence at the end of the worksheet, they can check their answers.
Review that students can convert a fraction such as % to a decimal by dividing the numerator

by the denominator and finding that % = 0.125. Note that the same procedure is used if a decimal
repeats. Also note that negative fractions must be expressed as negative decimals and negative
decimals must be expressed as negative fractions.

Discuss the examples on the worksheet that detail expressing a fraction as a repeating decimal.
Note that the bar is placed over the digit or digits that repeat.

Next, discuss the example that details the procedure for changing a repeating decimal to a
fraction. Emphasize that because two digits repeat in 0.86, students must multiply 0.86 by 100 to
find 86.86. Explain the reasoning that 0.868686 . . . x 100 = 86.86 because the decimal still
repeats. After multiplying, students must subtract the original number from the product and then
solve to find the fraction.

THE NUMBER SYSTEM AND NUMBER AND QUANTITY

27



Go over the instructions on the worksheet. After students have completed the problems, they
are to complete the sentence at the end.

ANSWERS

1)1,02 (2)B, —% (3) E, % (4)L, 0153846 (5)S,-0.16 (6)T, 0.857142
(7) M, —% (8) H, g 9 U, —% (10)Y, —-0.83 (11) D, —0.285714 12) O, g
The slanted line that separates the numerator from the denominator in a fraction is called

“the solidus symbol.”

2-12: (8.NS.2) USING RATIONAL APPROXIMATIONS OF IRRATIONAL
NUMBERS

For this activity, your students will determine whether statements about irrational numbers are
true or false. Answering a question at the end of the worksheet will enable them to check their
work. They will need calculators and rulers for this activity.

Explain to your students that although rational numbers are terminal or have a decimal
expansion in which a digit or group of digits repeats, irrational numbers do not. Show your
students how to use their calculators to approximate the square roots of irrational numbers.
Provide an example of \/E that shows one, two, and three decimal places. Note that the more
decimal places that are considered, the more accurate the approximation.

o V3x17
e V3x173
o V3x1732

Explain that rational approximations of irrational numbers can be graphed on a number line.
You may wish to show where the rational approximation of \/§ is placed on the number line by
first locating 1.7 and 1.8. \/g is about a third of the distance from 1.7 to 1.8.

Discuss the directions on the worksheet. In order to determine whether some statements are
true or false, students will need to use their calculators to find the approximation of irrational
numbers. Suggest that drawing a number line can be helpful to locating the approximation of an
irrational number in relation to other numbers on the number line. After they are done identifying
the statements correctly, students should write the letters of their answers in order to reveal
a word.

ANSWERS

(1) M, true  (2) U, true (3) L, false (4)T,true (5)I,false (6)T, false (7)U, false
(8) D, true (9) 1, true (10) N, false (11) O, false (12) U, true (13) S, true
The word is “multitudinous.”
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2-13: (N-RN.1) USING THE PROPERTIES OF EXPONENTS

For this activity, your students will use the properties of exponents to find values of n that make
equations true. By completing the statement at the end of the worksheet, they can check their
answers.

Start the activity by reviewing the following properties of exponents with your students. Note
that the exponents are integers, which is unlike the properties of exponents shown on the
worksheet that include rational exponents.

e Product of Powers Property: x™ - x™ = x™*", where m and n are integers.
e Power of a Power Property: (xX™)" = x™", where m and n are integers.
e Negative Exponent Property: x™™ = Xim where x is a nonzero number and m is an integer.

Explain how to extend the Product of Powers Property to rational exponents by providing this
example:

Find the value of n that would make this equation true: 3" - 3" = 3! or 3. By the Product of
Powers Property, 3" - 3" = 3%, Because 3! = 3%", 2n = 1. Therefore, n = % which means that

3: = \/5 This can be checked by substituting \/§ for 3" into the first equation: \/5 . \/5 =3.1If
necessary, use a similar process to demonstrate how the other properties can be extended to
include rational exponents.

Discuss the properties of exponents on the worksheet. Note that these have been extended to
include rational numbers; provide more examples, if needed.

Go over the directions with your students. Remind them to complete the statement at the end
of the worksheet.

ANSWERS

3 1 1 1 2
(1)0,2 (2)U, > (3) E, 3 (4) A, > (5) N, ) ©6)yL,1 (7)S,4 (8R, -3

(9) M, % James Hume suggested using “Roman Numerals.”

2-14: (N-RN.2) REWRITING EXPRESSIONS INVOLVING RADICALS
AND RATIONAL EXPONENTS

For this activity, your students will rewrite expressions using the properties of exponents. By
completing a statement at the end of the worksheet, they can check their work.

Review that x» is the n'™ root of x and can be written as \/>_< Discuss the properties of the
exponents that are shown on the worksheet and explain that they can be used to rewrite
expressions. Provide the following examples:

2
e Rewrite (\3/ 125) so that it does not contain a radical. Using the Rational Exponent Property

2 2
and the Power of a Power Property, (\3/125) =125} = (125%> =52 =125,

THE NUMBER SYSTEM AND NUMBER AND QUANTITY

29



30

o Rewrite 97 so that it does not contain an exponent. Using the Negative Exponent Property

and the Rational Exponent Property, 9_71 =111

9z Vo 3
Discuss the directions on the worksheet with your students. Emphasize that if an expression
contains a radical, it should be matched with an expression that does not contain a radical. If an
expression contains an exponent, it should be matched with an expression that does not contain
an exponent. Remind your students to complete the statement at the end.

ANSWERS

(1)E,3 (2)0,32 (3)H, 153 (4)1,343 (5)S,125 (B6)D, 64 (7)A, 27 (8)U, 4
(9)T,10 @0)Y, 6 (11)L, 2—15 Christoff Rudolff first used the radical sign “that is still
used today.”

2-15: (N-RN.3) SUMS AND PRODUCTS OF RATIONAL
AND IRRATIONAL NUMBERS

This activity requires your students to determine if a sum or product is rational or irrational. By
finding a word related to a definition of rational, students can check their answers.
Discuss the definitions of rational and irrational numbers. Note the examples on the worksheet
and be sure that students realize that some square roots may be simplified as rational numbers.
Provide the following examples of addition and multiplication:

e Ask your students to find the sum of two rational numbers, 2.8 + (—3.5). The sum is —0.7,
which is a rational number.

e Ask your students to find the sum of a rational number and an irrational number, /11 + 2.5.
The sum is 4/11 + 2.5, which is an irrational number. The sum of a terminating decimal and a
nonrepeating, nonterminating decimal results in a nonrepeating, nonterminating decimal.

o Ask your students to find the product of two rational numbers, 2.8 x (—3.5). The product is
—9.8, arational number.

e Ask your students to find the product of a rational number and an irrational number, 1/11 x
2.5. The product is 2.54/11, which is an irrational number. The product of a terminating dec-
imal and a nonrepeating, nonterminating decimal results in a nonrepeating, nonterminating
decimal.

You may provide an example of the sum of a repeating decimal and a nonrepeating,
nonterminating decimal, such as 0.9 + \/7 . The sum is 0.9 + \/7 , which is an irrational number.
You may also provide an example of the product of a repeating decimal and a nonrepeating,
nonterminating decimal, such as 1.6 x \/5 The product is 1.5\/5, which is an irrational number.

Go over the directions on the worksheet. Note that students are to use only the letters of the
sums or products of rational numbers in the unscrambling of the word.
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ANSWERS

(1) I, rational  (2) C, rational (3) B, irrational (4) Z, irrational  (5) O, rational
(6) L, rational  (7) K, irrational  (8) R, irrational (9) N, irrational (10) L, rational
(12) A, rational  (12) G, rational The scrambled word is “icollag,” which can be
unscrambled as “logical.”

2-16: (N-Q.1) INTERPRETING AND USING UNITS

For this activity, your students will create a graph that shows the expenses of a fictional election
campaign in a small town. In creating the graph, students will need to choose and interpret units,
as well as select the type of graph and scale. Your students will need rulers and graph paper.

Read and discuss the scenario presented on the worksheet. In any election, a candidate does
not want to run out of campaign funds. The costs of the campaign must be balanced against the
amount of money that is available.

Go over the directions with your students and discuss the possible graphs they might consider.
Also discuss the scale and units they might use. Because it is impractical to try to graph amounts
of money to the nearest cent, students should round the weekly expenses. You might suggest that
they round to hundreds. They could then use a scale starting at $3,500 and increase each unit by a
hundred: $3,500, $3,600, $3,700, and so on up to $5,000, spanning 16 units on the grid. Students
should plot the expenses by weeks.

Remind your students that after creating their graphs, they are to answer the questions at the
end. They should support their answers.

ANSWERS

Graphs and answers will vary. One practical graph is to plot the expenses, rounded to the
nearest hundred by weeks. This graph would show an increase in expenses from $3,500 to
$4,600, which is accelerating as the campaign goes on. If this trend in spending continues,
Clarice’s campaign funds will not last to election day.

2-17: (N-Q.2) DEFINING APPROPRIATE QUANTITIES

This activity requires your students to choose appropriate measures and units to solve problems.
Given problems with incorrect answers because of the selection of inappropriate quantities,
students must identify the mistake in the problem, select the appropriate quantity, and find the
correct solution.

Explain that selecting the appropriate quantities is critical to problem solving. To ensure that
they choose the right measures and units, students should identify the measures and units
presented in a problem, and then ask themselves which measures and units are necessary to solve
the problem. They should also be aware that sometimes they may need to convert a measure to an
equivalent form. For example, 15 minutes can be expressed both as 0.25 hour or % hour.
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Go over the directions on the worksheet with your students. Emphasize that they are to
identify and explain the mistake that was made in the answer that was provided, and then use the
appropriate measures and units to find the correct solution.

ANSWERS

(1) The answer provided was found by dividing 536 miles by 32 miles per gallon. However,
because the question asks for the time spent driving on the highway, the total miles must be
divided by 61 miles per hour. The correct answer is about 9 hours. (2) The answer provided
was found by dividing 25,000 gallons by 14 hours. But the question required the answer to
find the rate of water draining per minute. The given answer of about 1,786 must be divided
by 60 minutes, resulting in a correct answer of about 30 gallons per minute. (3) The
answer provided was found by multiplying 120 pounds x 30 minutes x 4.2 calories burned
per pound per hour. But because the calories burned are calculated per hour, the time must
also be calculated in hours. Instead of the time being 30 minutes, it should be 0.5 hours,
resulting in an answer of 252 calories. (4) The answer provided was found by dividing the
price of the tablet by $8.50 per hour. However, the question asked how long (in weeks) Evan
must work. This answer would be found by dividing the cost of the tablet, $483.75, by $85
(Evan’s earnings per week), resulting in 5.69 or 6 full weeks.

2-18: (N-Q.3) CHOOSING APPROPRIATE LEVELS OF ACCURACY
FOR MEASUREMENT

For this activity, your students are to decide whether levels of accuracy for various measurements
are appropriate. Understanding rounding and significant digits will be helpful to students in
completing this activity.

Explain that measurements are seldom exact because measuring instruments are not perfect. In
many cases, measurements are rounded off to practical numbers. For example, in measuring a car’s
fuel efficiency in miles per gallon, rounding measurements to whole numbers is practical. 30 miles
per gallon, as opposed to 30.15 miles per gallon under ideal test conditions, is a sensible and
appropriate level of accuracy.

If necessary, review that significant digits indicate how exactly a number is known. Offer the
following guidelines:

e All nonzero digits are significant.
e All zeroes between two nonzero digits are significant.
e Foradecimal, all zeroes after the last nonzero digit are significant.

e For a whole number, unless zeroes after the last nonzero number are known to be significant,
they should be assumed to be not significant.

e For addition and subtraction, the answer should have the same number of decimal places
as the least number of decimal places in any of the numbers being added or subtracted.
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If necessary, round the answer to this place. Examples: The sum of 6.7 + 3.421 is rounded to
10.1, and the difference of 40.22 - 2.6790 is rounded to 37.54.

e For multiplication and division, the answer should have the same number of significant dig-
its as the least number of significant digits in any one of the numbers being multiplied or
divided. If necessary, round the answer accordingly. Examples: The product of 3.401 x 2.3 is
rounded to 7.8, and the quotient of 28.6 + 3.8 is rounded to 7.5.

Go over the directions on the worksheet. Students are to answer the questions on the
worksheet regarding the appropriate levels of accuracy and justify their answers. You might want
to suggest that students consider significant digits in their answers.

ANSWERS

Answers may vary; possible answers follow. (1) Miles, because feet is an impractical
measure for distance between towns. (2) No, because a sum is accurate only to the
smallest number of decimal places being added, which in this case is 112.6 meters.

(You may want to mention that in real life when ordering items such as fencing, it is wise to
order a little more than the exact length you need.) (3) Yes, because rounding 3
hundredths to tenths is meaningless, and attempting to measure the speed beyond
hundredths is impractical. (4) Yes, because this is an average. While measuring to tenths
provides more accuracy than whole number degrees, measuring to hundredths or beyond
would not be practical. (5) No, because a product is accurate only to the least number of
significant digits in any one of the numbers being multiplied. The area of the floor should be
calculated as 26.9 square meters. (6) Yes, because the difference should have the same
number of decimal places as the least number of decimal places in either of the numbers
being subtracted. (7) No, because a quotient should have the same number of significant
digits as the smaller number of significant digits in the divisor or dividend. The answer
should be 1.6 feet. (8) 2.5 ounces is the more appropriate level of accuracy as 0.15625
pound is essentially meaningless.

2-19: (N-CN.1) WRITING COMPLEX NUMBERS

This activity requires your students to write complex numbers in the form of a + bi where a and b
are real numbers. Answering a question at the end of the worksheet will enable students to check
their answers.

Explain to your students that the set of real numbers and the set of imaginary numbers are
subsets of the complex numbers. Every real number and every imaginary number can be written as
a complex number expressed as a + bi, where a and b are real numbers. Numbers such as —3 + i
are expressed in the form a + bi, where a = -3 and b = 1.

Provide an example of a real number such as —7 and show that it can be written as a complex
number, —7 + 0i. In this example, a = —7 and b = 0. Also provide an example of an imaginary
number such as 0.757 and show that it can be written as a complex number, 0 + 0.751. In this
example, a = 0 and b = 0.75.
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Go over the directions on the worksheet with your students. Remind them to answer the
question at the end.

ANSWERS

1, -6, M, -7 (2)A, -8;G,0 (3)I,—6; N, % (4)A, -8;R,-0.6 (5)Y, 8N, 2

3
®)u,5; M, -7 (7)B,2;E,-3 (8)R, —0.6;S, 3 The expression is “imaginary
numbers.”

2-20: (N-CN.2) ADDING, SUBTRACTING, AND MULTIPLYING COMPLEX
NUMBERS

For this activity, your students must add, subtract, and multiply complex numbers. To complete
this activity successfully, they will need to use the Commutative, Associative, and Distributive
Properties to simplify expressions. By completing a statement at the end of the worksheet,
students can check their answers.

Explain that complex numbers include both real and imaginary numbers. If necessary, review
examples of imaginary numbers such as \/—_10 =1 \/ﬁ 2i, 3 + 2i, and —z’\/E. Also, review
simplifying expressions such as (31)(41) = 121 or —12.

Discuss the directions and examples on the worksheet, emphasizing that it is necessary to
simplify radicals before adding, subtracting, and multiplying. If necessary, remind your students
that FOIL is a procedure for multiplying two binomials: First, Outer, Inner, Last. Students are to
complete the statement at the end of the worksheet.

ANSWERS

()A, 7—-4i (2)N,11-10i (3)0,3+10i (4)Y,-2-10i (5)B, =10+
©6)S,-12+6i (7)R,2 (8)L,34 OM,23-11i ((A0)W, =7 —24j

(11)R -5+ 2i\/6 (12)U,31-5i (13)E,2+8i (14)X,10+10i ((15)C,1+i
The sum, difference, product, and quotient of two complex numbers is “always a complex
number.”

2-21: (N-CN.7) SOLVING QUADRATIC EQUATIONS THAT HAVE COMPLEX
SOLUTIONS

For this activity, your students will solve quadratic equations with real coefficients that have
complex solutions. They are to identify solutions that are right and correct solutions that are
wrong. Unscrambling the letters of the correct solutions will reveal a word that will confirm that
students did in fact identify the correct solutions.

bV —dac

Discuss the quadratic formula, x = ”
Solve 3x2 +x+4=0.a=3,b=1,c=4

, with your students and provide this example:

ALGEBRA TEACHER’'S ACTIVITIES KIT




Explain that students should substitute these values into the formula and then solve,

_ 1P AR)@) _ —1xV—4T _ —1xiV4T
—_ 6 .

23) - 6 -
Review the directions on the worksheet with your students. Note that they may have to rewrite
some equations into the form ax? + bx 4+ ¢ = 0. Remind them to unscramble the letters of the

problems that were correct to form a word.

ANSWERS

Correct answers are followed by their letter; incorrect answers are followed by the correct
solution. (1) Correct, U (2) Incorrect, x = =1 + i\/§ (3) Correct, R (4) Correct, E

-2
x=1+i (9) Incorrect, x =

I

-1 +iy7 iv3
(5) Incorrect, x = ——xv?e (6) Correct, S (7) Incorrect, x = -1 + %_ (8) Incorrect,
=

(10) Correct, P The unscrambled letters spell
“super.”

Reproducibles for Section 2 follow.
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Name Date_ Period

2-1: REPRESENTING POSITIVE AND NEGATIVE NUMBERS

Positive and negative numbers are used to represent common occurrences. We
experience gains and losses every day. Stocks go up and down, a football team gains
or loses yards, and temperatures increase or decrease. All of these situations can be
described with positive and negative numbers.

Directions: The sentences below relate to positive and negative numbers.
Complete each sentence using the words in the Answer Bank. Some answers will be
used more than once. Some answers will not be used. Then answer the question by
writing the letter of each answer in the space above its sentence number. You will
need to divide the letter into words.

1. -4 canbe read as negative four or the of four.

2. When launching a spacecraft, “T minus one” refers to one second
liftoff.

Positive numbers can be written without any

All numbers are less than zero.

All numbers are greater than O.

—300 feet means three hundred feet sea level.

Winning $10is a of $10.

+8 mean a gain of 8; therefore —7 means a of 7.

©® ® N O o P W®

On a number line, moving to the left is moving in a direction.

10. Inbanking, a of $350 can be written as —$350.

Answer Bank

U. left N. opposite P loss A. sign
W. zero M. less E. below 0. negative
S. before L. right I. gain T. positive

Every number except zero has this. What is it?

10 9

|
NI
~|
o
ol

1 4

wl
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2-2: GRAPHING RATIONAL NUMBERS ON A NUMBER LINE

A rational number is a number that can be expressed as a fraction. For example, %

—%, and 5, which can be expressed as % are rational numbers. Each point on the
number line below represents a rational number.

Directions: Graph -2, 2%, % —1%, 3, =3, —%, 1%, and —2% on the number line.
Complete the statement by writing the letter of each point you graphed in the space
above the point. You will need to divide the letters into words.

E N L G CUPF D B | A J O T S WRMEKH
S N R TN N R N N N NN B | Lo e
] T T | 1 ] 1 1 1]
-3 -2 -1 0 1 2 3
Every rational number can be a number line.
) a1 1 1 3 3 2 41 2
-2 2= > _1Z 3 -3 -3 1Z —2§
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Name

Date Period

2-3: GRAPHING POINTS IN THE COORDINATE PLANE

The coordinate plane is a plane that is formed by two intersecting perpendicular lines

called the x-axis and the y-axis. These lines intersect at point (O, O), which is called
the origin.
Directions: Follow the steps below to draw an optical illusion.
1. Draw a coordinate plane on graph paper and graph each point. Label each point
with the given letter.
1 1 1 1
A. (—45, 55> B. (—25, 7) C. (o, 55)
1 1 1 1
D. (-45, —35) E. (-25, - ) F. (o, —35)
G. (5,9) H.(7,7) 1.(9,9)
J.(5,=7) K.(7,-5) L.(9,-7)
2. Connect the points in the following order. AtoB. BtoC. Dto E. Eto F. Bto E. G to
H.Htol. Jto K. Kto L. Hto K.
3. If you have graphed and connected the points correctly, you have drawn two

congruent vertical line segments. How can you prove that the segments are
congruent?
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2-4: THE ABSOLUTE VALUE AND ORDER OF RATIONAL NUMBERS

The absolute value of a number is its distance from zero on the number line. For
example, |10| = 10 and |-10| = 10. Both numbers are 10 units from zero. The
direction does not matter.

But direction does matter with the order of numbers. A number is always smaller
than the numbers to its right on the number line. Conversely, a number is always
larger than the numbers to its left on the number line.

Directions: Determine if each statement is true or false. If a statement is true,
circle the letter for true. If a statement is false, circle the letter for false. Then write
the letter of each correct answer in the space above its statement number. Divide the
letters into words to reveal a sentence that describes your work.

1. —2> -1 Dbecause —2 is to the left of —1 on the numberline. (Z.True R. False)
2. 3ounces < 4 ounces because 3< 4. (R.True N. False)

3. |6] = |-6] because 6 and —6 are the same distance from O on the number line.
(E. True F False)

4. |1% = 2% because 1% and 2% are the same distance from 2 on the number
line. (I.True T. False)

5. Moving 7 units right on a number line is less than moving 10 units left because
|7] < |-10]. (U.True H. False)

6. —6 shows aloss of 6 points and |-6| shows the number of points that were lost.
(C.True RFalse)

7. A point 3 feet above sea level is higher than a point 3 feet below sea level
because 3 > -3. (A.True D. False)

8. Because all positive numbers are to the right of O on the number line, all positive
numbers are greater than negative numbers. (C. True K. False)

9. Since |-2.5°C|is equal to |2.5°C|, —2.5°Cis equal to 2.5°C. (J. True O. False)

10. -3 and 3 have opposite signs, but their absolute values are the same.
(R. True M. False)

11. |-5]is =5 units from 0 on a number line. (D.True Y. False)

(Continued)
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11

12. Since —4% is closer to O than -5, l—4%| > |-5|. (W.True O. False)

13. Two numbers that are the same distance from O on a number line may not have
the same absolute value. (U.True E. False)

9 5 7 1 13 6 12 2 10 3 8 4

Copyright © 2016 by Judith A. Muschla, Gary Robert Muschla, and Erin Muschla-Berry.



Copyright © 2016 by Judith A. Muschla, Gary Robert Muschla, and Erin Muschla-Berry.

Name Date_ Period

2-5: USING THE COORDINATE PLANE TO SOLVE PROBLEMS

Serena’s younger brother Timmy loves pirates. One day, Serena decided to make a
treasure map and hide a small box full of play coins in the backyard. To plan the map
and decide where to place the coins, she graphed points in the coordinate plane. She
started at a large bush in the backyard and marked the bush at point A (3, 1) on the
graph. Each unit of the graph equaled the length of Timmy’s foot. This allowed him to
pace out the steps in the yard. Serena placed markers in the yard corresponding to
points A, B, C, D, E, F, G, H, and I. Using the map, she wrote a set of steps that
Timmy could follow to find the treasure. You have to decide where to place the
treasure so that Timmy passes each point and the treasure is 40 paces from A.
Directions: Follow the steps below.

1. Draw a coordinate plane on graph paper.
2. Graph and label each point.

A(3,1) B(3,-5) C(-2,-5) D(-2,
F(-4,5) G(6,5) H (6, 2) 1(3,2)

3. Connect the points in alphabetical order: A to B, Bto C, Cto D, and so on finally
connecting Hto I.

4. Find the length of each line segment.
5. Find the total distance along the line segments from Ato /.

6. Decide where Serena should place the treasure so that Timmy can follow the map
and walk along the trail to find the treasure. Remember, the treasure must be
40 paces from point A.

41
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Name Date

Period

2-6: USING THE NUMBER LINE TO ADD AND SUBTRACT RATIONAL NUMBERS

A number line can help you to add and subtract rational numbers.

I I | I I I | I I | I

| |
I I
1 1
2 -2 13 -1 -3 0 >

Directions: Complete each sentence or equation with a rational number. Choose
your answers from the answers in the Answer Bank. One answer will be used more
than once. Some answers will not be used. Then complete the sentence at the end by
writing the letter of each answer in the space above its problem number. You will need

to divide the letters into words.

1. 1% feet of ribbon was cut from a strip that was
original strip of ribbon was left.

1 _
>+ =0
A temperature of

1 1 . 1
1Z + <_Z> is the same as 1Z -

1 1
2 D=3

N o a DN

Traveling east 2 miles and then traveling west
west of the starting point.

9. |-2 - (-1)| = the absolute value of

. 1 3. 1 3] _
10. The distance between -3 and 7is |—§ - Zl =

Answer Bank

2% and are the same distance from %

and % are the same distance from —%.

feet long. % foot of the

miles places you % mile

°C increased 2°C. The temperature is now 0°C.

3 3 1 3
P —1Z A. -2 S. -7 L3 N. 2Z L. -1
1 1 1 1 1
R. 2 E.2 0. 25 u. 1Z T. -7 Z. —15
The sum of a number and its opposite
6 2 10 3 9 8 5 1 4 7
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2-7: USING PROPERTIES TO ADD AND SUBTRACT RATIONAL NUMBERS

Following are guidelines for adding and subtracting rational numbers:
e To add two rational numbers that have the same sign, add and keep the sign.

e To add two rational numbers that have different signs, subtract the smaller abso-
lute value from the larger absolute value. Use the sign of the number with the
larger absolute value.

e To subtract two rational numbers, write a related addition problem and add the
opposite of the second number. Then follow the rules for adding rational numbers.

Directions: Find each sum or difference and match each answer with an answer in
the Answer Bank. One answer will not be used. Complete the sentence at the end by
writing the letter of each answer in the space above its problem number. You will need
to divide the letters into words.

1.8.2 + (-2.4) 2. -4+ (-1%) 3.5.4- 46
4. 42 + (-7.8) + 12 5.-62 -6+ 6.4.8+5.5—12
7.2%-(—1g>+2§ 8.4t 3141 9. 214112
Answer Bank
S.0.8 E.O . 62 P6 T1
L. —1.7 D. -6 A.5.8 R. —13 0. —12%

The mathematical meaning of rational

N
00|
o1l
Ol
ol
00|
~|
ol

7 3 9 4 6 1 8 4
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2-8: MULTIPLYING AND DIVIDING RATIONAL NUMBERS

To multiply two rational numbers, multiply the absolute values. Then determine the
sign of the product.

e Iftwo rational numbers have the same sign, the product is positive.
e Iftwo rational numbers have different signs, the product is negative.

To divide a rational number by a nonzero number, divide the absolute values. Then
determine the sign of the quotient using the guidelines above.

Directions: Find each product or quotient and match each answer with an answer
in the Answer Bank. One answer will not be used. Then answer the question at the
end by writing the letter of each answer in the space above its problem number.

1. -8 x 0.25 2..122+:5 3. -3x (-4%)
1 3 1 . 7 1 1
4, 2§X<—Z>X<—g> 5 -285+4 6.—5)(5—2
. 3.1, 1 . 1
7.12.5 = (=5) 8. 5757(—9 0. 77(—5)
10. 2x 1x9 11. —12><(—§) 12. -121 + 11
13. —4.2 x (—3.8)
Answer Bank
C. —13 H. 14 S.-25 R.-7.125 U. 10% T. -11 M. 1
P15.96 L.-2.44 |.-2 A. 13% N. g E. —9§ V. 14
What is another name for the reciprocal?
10 114 2 12 1 13 2 1 6 3 12 1 9 8

[l
B
©l
ool
ol
~|
ool
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2-9: CONVERTING RATIONAL NUMBERS TO DECIMALS

Every rational number can be expressed as a terminating or repeating decimal. For
example, 0.34 is a terminating decimal while 0.34isa repeating decimal. The bar
over the 4 shows that the 4 repeats. 0.34 means 0.344444444 . . ..

Directions: Express each rational number as a decimal and match each answer
with an answer in the Answer Bank. One answer will not be used. Then answer the
question at the end by writing the letter of each answer in the space above its
problem number. You will need to divide the letters into words.

1. = 2. -L 3.2 4. -2 5.1 6. —2
7. 8. -2 9.-% 10. = 11. 2
Answer Bank
N. -0.5 l.0.18 R. 0.875 C.-06
G. -0.583 L. 0.2142857 D. -0.25 M. -0.83
B. 0.55 A. 0.45 E.0.285714 U. 0.1875

What is another name for a decimal that repeats?

5 3 8 1 5 5 10 4 2 9 3 8 10 6 7 11
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2-10: SOLVING WORD PROBLEMS INVOLVING RATIONAL NUMBERS

Rational numbers are used in countless real-world situations. The following problems
represent only a few of the many applications.

Directions: Solve each problem and compare your answer to the one provided. If
the answer is correct, write correct on the line. If the answer is wrong, write incorrect,
explain why it is wrong, and write the correct answer. Write the letter of each problem
that contains a correct answer and rearrange these letters to form a word that
describes your work.

S. On Tuesday a particular stock sold at $10 per share. This was a change of —g
from the previous day. What was the closing price of the stock on Monday?

3
$92

M. Ticket sales for the spring play at Jefferson Middle School totaled $1,041.50.
Tickets for adults cost $3.50 each, and tickets for students cost $2.00 each.
134 students purchased tickets. How many adults purchased tickets?

298

R. Last night, Jana spent 20 minutes doing her math homework, % of an hour on
history, and a half hour on science. How much time did Jana spend doing her
homework?

11—72 hours or 95 minutes

U. The highest point in the United States is Mt. McKinley in Alaska with an elevation
of 20,237 feet. The lowest point in the United States is the Badwater Basin in
Death Valley in California. It is 282 feet below sea level. Find the difference in the
elevations.

19,955 feet

T. Margie spent $12.50 on five school lunches this week. Using this amount, what
would she expect to spend on school lunches for the year if she bought lunch for
175 days?

$437.50

(Continued)
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P For a Monday sale, the price of a sweater that originally cost $49.95 was reduced

to $39.95. On Tuesday, the price was further reduced to $34.95. What was the
total amount the sweater was reduced in price?
$5.00

. Ricky’s little brother Bobby is % as tall as Ricky, who is 5 feet, 3 inches tall. How

tall is Bobby?
42 inches or 3 feet, 6 inches

. The number of beach badges sold this year was 1,214, which was 92 fewer than

the number of badges sold last year. How many badges were sold last year?
1,306

. Last year, Megan started a savings account with $150 that she received for her

birthday. During the next six months, she deposited $50, $25, and $15 into
the account. She also earned $1.96 in interest. She then withdrew $79.25 to
purchase a new printer. How much money was in the savings account after her
withdrawal?

$160.75

. To pay off the loan on her new car, Maria pays $487.54 each month. The period

of the loan is for five years. After the five-year period, how much money will Maria
have paid?
$29,252.40

Your work is
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2-11: EXPRESSING FRACTIONS AS REPEATING DECIMALS AND REPEATING
DECIMALS AS FRACTIONS

Although only some fractions can be expressed as repeating decimals, every
repeating decimal can be expressed as a fraction.

To express a fraction as a repeating decimal, divide the numerator by the
denominator. Add a decimal point and zeroes, and keep dividing until a digit or digits
repeat. Here are two examples:

3 _ . 057
° = =3+11=0.27
7 _ ) _ =z
° - = —-7+15=-0.46
To express a repeating decimal as a fraction, do the following:

Let n =the number.

1. If one digit repeats, multiply by 10. If two digits repeat, multiply by 100. If three
digits repeat, multiply by 1,000, and so on.

2. Subtract the original number from the product you found in step 1.

3. Solve forn.

Here is an example:

n=0.86 Start with the number.
100n = 86.86 Multiply by 100.
-n =-0.86 Subtract original number.

99n = 86 Find the difference.
n= % Divide both sides by 99.

Directions: Match each number with its equivalent form in the Answer Bank.
Answer the question at the end by writing the letter of each answer in the space
above its problem number. You will need to divide the letters into words.

2 ~ A 2 1 6
1.2 2.-06 3.0.14 4. 2 5. -2 6.2
7. -0.09 8.0.4 9.-0.72 10. —g 11. —§ 12.0.8

(Continued)
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Answer Bank

8 8 1
U. _E o. § M. _H
D. —-0.285714 S.-0.16 E. %
Y. —0.83 B. —g l.0.2

L. 0.153846

1
H.§

T. 0.857142

What is the name of the slanted line that separates the numerator from the

denominator in a fraction?

6 8 3 5 12 4 1 11 9 5

o1l
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2-12: USING RATIONAL APPROXIMATIONS OF IRRATIONAL NUMBERS

Although rational numbers can be expressed as fractions and decimals, irrational
numbers cannot. Using a calculator, you can find an approximate value of an irrational
number. The more decimal places you consider, the more accurate the approximation
is. All irrational numbers can be graphed on a number line by considering their
decimal approximations.

Directions: Determine if each statement is true or false. If a statement is true,
circle the letter for true after the statement. If a statement is false, circle the letter for
false. Answer the question at the end by writing the letters you have circled in order.

1. Irrational numbers do not terminate nor repeat in a specific pattern.
(M. True R. False)

2. Allirrational numbers can be approximated and graphed on a number line.
(U. True N. False)

\/5 is between 1.3 and 1.4 on the number line. (E.True L. False)

\/5 and \/§ are located between 1 and 2 on the number line. (T. True I. False)
/10 is about 2 times /5. (U.True |. False)

\/I, \/5 and \/Z_lare irrational numbers. (C.True T. False)

\/E, \/7 and /8 are between 2.4 and 2.8 on the number line.
(A. True U. False)

N o o ko

8. —y/2istothe left of —\/I on the number line. (D.True K. False)
9. (v/32=3. (I.True O. False)

10. 3¢y/3=9. (R.True N.False)

11. 9.1isavery close approximation of z2. (D.True O. False)

12, \/E is the only integer between \/§and \/% (U.True O. False)

13. /5, V6, /7, and /8 are between 2 and 3 on the number line.
(S. True E. False)

This adjective means “very numerous or existing in great numbers.” What is it?
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2-13: USING THE PROPERTIES OF EXPONENTS

Some properties of exponents that include rational exponents follow:
e Product of Powers Property: x™ - x" = x™*" where m and n are rational numbers.
e Power of a Power Property: (x™)" = x™, where m and n are rational numbers.

e Negative Exponent Property: x™" = Xim where x is a nonzero number and mis a
rational number.

1 m 1\M m
e Rational Exponent Property: Let x» be an nth root of x. x» = <XF> = <\/>_<> ,
where m is a positive integer.

Directions: Use the properties of exponents to find the values of n that will make
each equation true. Find your answers in the Answer Bank and then complete the
statement at the end by writing the letter of each answer in the space above its
problem number. One answer will not be used. You will need to divide the letters
into words.

5 1\" P 1 1
1.8§=<83> =4 2.42 x42x42 =4"=8 3.273 X273 X
27" =27t = 27
L oaon 10l o1 _ 1 _1 V2 _ g0
4.10% x 10" = 10" = 10 5.25"= 2 = = 6.(32) —37=3
_1\Nn 1 1\ "2 1
7. <82> -g2=1 8. (1,0003) - 9. (16")2 = 167 = 4
n_ 1
1,000" = -

Answer Bank

1 3 2 1
E. 3 u. 5 S.4 R. -3 A. >
1 1
0.2 L.1 N. -5 H. -3 M. n
In 1636, Scottish mathematician James Hume suggested using raised
to represent exponents.
8 1 9 4 5 5 2 9 3 8 4 6 7
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2-14: REWRITING EXPRESSIONS INVOLVING RADICALS AND RATIONAL
EXPONENTS

Some properties of exponents that include rational exponents are shown below.
These properties can be used to rewrite expressions in different forms.

e Product of Powers Property: x™ - x" = x™*" where m and n are rational numbers.
e Power of a Power Property: (x™)" = x™", where m and n are rational numbers.

o Negative Exponent Property: x™™ = Xim where x is a nonzero number and m is a
rational number.

1 m 1\m m
e Rational Exponent Property: Let x» be an nth root of x. x» = <x5> = (\/>_<> ,
where m is a positive integer.

Directions: Following are radical expressions and expressions with rational
exponents. Match each radical expression with an expression in the Answer Bank that
does not contain a radical. Match each expression that has a rational exponent with
an expression in the Answer Bank that does not have an exponent. Complete the
statement at the end by writing the letter of each answer in the space above its
problem number. One answer will not be used. You will need to divide the letters
into words.

1. {27 ; 3.v/15  4.493 5. (x/%)s 6. 16

2.4
7. 813 8. (\3/§>2 9. A= 10. (\/€>2 11. 572

Answer Bank

L. % T. 101! l. 343 Y. 6 H. 152 A. 27
0. 32 D. 64 N. % u. 4 S. 125 E.3

In the 1500s, Christoff Rudolff first used the radical sign

S|
=
=
=
[EN

3 7 9 4 5 5 9

©l
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2-15: SUMS AND PRODUCTS OF RATIONAL AND IRRATIONAL NUMBERS

Rational numbers can be expressed as a fraction, but irrational numbers cannot.
Examples of irrational numbers are \/5 —\/§, and z. Although most square roots are
irrational numbers, some, for example \/% which equals 5, and \/@ which

equals 7, are rational numbers.

Directions: Determine if the sum or product in each problem is rational or
irrational. Circle the letter of each answer and write the letters of the sums or
products that are rational numbers. Rearrange the letters to spell a word related to
the definition of “rational.”

1. 0.16 +0.3 (I.Rational R.Irrational)
2. 0.16x 0.3 (C.Rational N. Irrational)
. 1%+ /2 (E.Rational B. Irrational)

. \/§ + 3 (U. Rational Z. Irrational)

. \/I X \/Z (O. Rational T. Irrational)

. V1+(=1) (L.Rational U. Irrational)
. \/I + \/E (D. Rational K. Irrational)
. 3xx (F Rational R.Irrational)

. 3X \/§ (R. Rational N. Irrational)
10. 7.5+8% (L.Rational M. lrrational)

© 0O N O a0 ~ W

11. 5x /25 (A.Rational W.Irrational)
12. 7.5><8% (G. Rational E. Irrational)

The letters can be unscrambled to spell
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2-16: INTERPRETING AND USING UNITS

Clarice is an independent candidate for mayor of Taylorville, a small town. Being an
independent candidate, she does not receive any support from any political party, and
she has built her campaign fund from the donations of a few friends and her own
savings.

Clarice tries to manage her campaign costs efficiently in order to avoid running out
of money before election day, which is November 2. To help keep track of her
spending, she has decided to create a graph that shows how much money she has
spent so far. She hopes to be able to use the graph to identify any trends in her
spending and then estimate if she will have enough money to finish the campaign.

Directions: Given the data below, create a graph showing the money Clarice has
spent on her campaign. Consider the following in designing your graph:

e Choose a type of graph that you feel will best show the data, for example, a line or
bar graph. (You can, of course, choose another type of graph.)

e Select a practical scale.
e Select the units for displaying the data.

As of September 1, the beginning of her campaign, Clarice’s campaign fund
contained $34,180.00. She does not expect any more contributions. Following are
her weekly expenses so far.

Week Of Expenses

9/3 $3,502.75
9/10 $3,584.69
9/17 $3,672.45
9/24 $3,910.59
10/1 $4,205.29
10/8 $4,593.95

After creating your graph, answer the following questions.
1. Describe the trend of spending.

2. Based on the graph, do you think Clarice will have enough money in her campaign
fund to pay for expenses up to election day, November 2? Support your answer.
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2-17: DEFINING APPROPRIATE QUANTITIES

Choosing appropriate measures and units is necessary for problem solving. If you
choose an inappropriate measurement or unit, you may compute an answer correctly,
but it will not be the answer to the problem you attempted to solve.

Directions: Read each problem. In each case, an answer is calculated correctly, but
the answer is not the solution to the problem. Explain why the answer is wrong and
find the correct solution.

1. Latonya is a salesperson who drove 536 miles on the highway last week. Her car
averages 32 miles per gallon of gas while driving at highway speeds. Her average
speed for highway driving last week was 61 miles per hour. About how long did
Latonya spend driving on the highway last week? Answer: about 17 hours.

2. Jayson drained his swimming pool. The pool contained 25,000 gallons of water
and required about 14 hours to drain. About how much water was draining from
the pool per minute? Answer: about 1,786 gallons.

3. Emma likes to jog. She read in a book that jogging can burn about 4.2 calories
per hour per pound of a person’s weight. Emma can find out how many calories,
C, she burns while jogging by using the formula Weight x Time x Calories per Hour
per Pound = C. If Emma weighs 120 pounds and she jogged for a half-hour, about
how many calories did she burn? Answer: about 15,120 calories.

4. Evan works part-time after school. He is saving to buy a new tablet that costs
$483.75, which includes the tax. He earns $8.50 per hour and works 10 hours
per week. If he saves all of his earnings, how many full weeks must he work in
order to save enough money to buy the tablet? Answer: 57 weeks.
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2-18: CHOOSING APPROPRIATE LEVELS OF ACCURACY FOR MEASUREMENT

Accuracy is important in measurement. But measurements are seldom perfect. For
example, when measuring length with a ruler, the measurements are not exact
because rulers are not perfectly straight. This results in inaccuracy and is why
choosing an appropriate level of accuracy is important.

Directions: Read each problem and answer the question. Explain your answers.

1. The distance from Potterstown to Riverville is 23 miles or 121,440 feet. Which is
the more appropriate level of accuracy in measuring the distance between these
two towns?

2. Roger wanted to install a fence around his yard. When he measured its perimeter,
he found the sides to be 30.4 meters, 30.43 meters, 25.9 meters, and 25.91
meters. He then found the total length of the fence he needed, which was 112.64
meters. Was this an appropriate level of accuracy?

3. A snail moves at a speed of about 0.03 miles per hour. Is this an appropriate level
of accuracy when describing a snail’s speed?

4. The normal temperature of the human body is 98.6°F. Is this measurement an
appropriate level of accuracy?

5. The area of a floor of a small room is 4.8 meters by 5.6 meters. |Is 26.88 square
meters an appropriate level of accuracy when calculating the area of the floor?

6. For the month of April, Allenville had 5.75 inches of rain. For May, Allenville had
3.5 inches of rain. Is 2.3 inches of rain an appropriate level of accuracy when
determining the difference in rainfall for these two months?

7. Kayleigh wants to hang a set of 14 decorative lights along her porch rail. The rail
is 22% (or 22.75) feet long. In order to space the lights evenly, Kayleigh divided
the length of the rail by 14 and found that the lights should be placed every
1.625 feet. Is this an appropriate level of accuracy for measuring the distance
between the lights?

8. Stegosaurus was a dinosaur that lived during the late Jurassic period, about
156-140 million years ago. It was about 30 feet long and weighed about
6,800 pounds. Despite its size, Stegosaurus had the smallest brain of any
dinosaur. Which is the more appropriate level of accuracy in describing the size of
a Stegosaurus’s brain—2.5 ounces or 0.15625 pound?
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2-19: WRITING COMPLEX NUMBERS

The set of real numbers and the set of imaginary numbers form the set of complex
numbers. Every complex number can be written as a + bi, where a and b are real
numbers. a is the real part and b is the imaginary part.

Directions: Rewrite each complex number in the form a + bi. Find the values of a
and b and match your answers with the answers in the Answer Bank. Some answers
will be used more than once, and one answer will not be used. Record the letters of
your answers, and then answer the question at the end by writing the letters of the
values for a and b in order, 1a, 1b, 2a, 2b, and so on. You will need to divide the
letters into words.

1. -6-7i= a= b =
2.-8= a= b =
2. _ _ _
3.51—6_ a= b=
4, -8 — 0.6i = a= b =
2. _ _
5.8+§I— a= b=
6.5-7i= a= b =
8.-0.6+3i= a= b=

Answer Bank

B.2 E. -3 G.0 l. -6 M. =7
R. -0.6 u.5 C. -2 S.3 Y. 8

z >
win |
00

René Descartes introduced this expression in the seventeenth century. What is the
expression?




Name Date_ Period

2-20: ADDING, SUBTRACTING, AND MULTIPLYING COMPLEX NUMBERS

The real numbers and imaginary numbers form the set of complex numbers. A
complex number can written as a + bi where a and b are real numbers: a is the real
part of the complex number and b is the imaginary part.

To add and subtract complex numbers, combine the real parts and the imaginary
parts. For example:

B+2)+(6-4)=34+2+6-4i=3+6+2-4)i=9-2i
B+2)-(06-4)=3+2-6+4i=3-6+2+4)i=-3+6i

To multiply two complex numbers, use FOIL and then substitute —1 for i2. For
example:
(3+2i)(6 —4i) =18 —12i + 12i — 8i° = 18 — 8(-1) = 26

Directions: Simplify each expression. Find your answers in the Answer Bank and
complete the statement at the end by writing the letter of each answer in the space
above its problem number. You will need to divide the letters into words.

1. (4+3)+B-7i)= 2. (6 —8i)+ (5 —2i) = 3. (5 +4i)— (2 — 6i) =
4.(2-3)—(4+T7i)= 5. (4+30) = 2(7 +i) = 6. 2i(3 + 6i) =
7.(A+hL—0)= 8. (5+3i)(5 - 3i) = 9. (5 +i)(4 — 3i) =
10. (3 — 4i)2 = 11. (1 +i1/6)? = 12. (2 - 5i)(3 + 5i) =
13. —2i(i — 4) = 14. (4 +2)3 +i) = 15. (4+2) — (3 +i) =
Answer Bank
E.2+8i P-5+2i\/6 L. 34 S. -12 4+ 6i X. 10 + 10i
A. 7 —4i R. 2 N. 11 — 10i Y. -2 - 10i C.1+i
0.3+ 10i W. =7 — 24i B. —10 +1i M. 23 — 11i U.31-5i

The sum, difference, product, and quotient of two complex numbers is

ol
ol
S

N
B
ol
N

H
o1
wl
|
H
H
|
H
w
H
N
NI
H
N
Ol
ol
H
w
~|
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2-21: SOLVING QUADRATIC EQUATIONS THAT HAVE COMPLEX SOLUTIONS

—b+v/b2-4ac

The quadratic formula, x = > , may always be used to solve second-degree
equations of the form ax? + bx+c¢ = 0, a # 0. If an equation is not written in this
form, rewrite it. Then solve the equation by using the quadratic formula.

Directions: Use the quadratic formula to solve each equation. Compare your
answers to the solutions that are provided. If a solution is correct, write “correct” on
the line that follows. If a solution is incorrect, write the correct solution. Write the
letters of the correct solutions only, and unscramble them to find a word that
describes your work.

Problem Solution Correct or Incorrect
1.4 +3x+1=0 x = =T u.
2.2 +2x+4=0 x=-1+1/3 l.
3.x2+2x+8=0 x=-1+i\/7 R.
4.x2+3x+5=0 x ==V E.
5.—x>+x-2=0 x:li_27 H.
6.2x2+2x+1=0 x=-2x1 S.
7.3x> +6x=-4 X=4+i\/2 A.
8. —x?>+2x=2 x=1=+2i N.
9.2x2=-2x-1 x=—%ii G.
10. x> +3x=7 x=_34—'_;;/E P

The unscrambled letters spell
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Teaching Notes for the Activities of Section 3

3-1: (6.EE.1) WRITING AND EVALUATING NUMERICAL EXPRESSIONS

WITH WHOLE-NUMBER EXPONENTS

For this activity, your students are to write and evaluate numerical expressions with whole-number
exponents. They are also to describe the values they found.
Explain that a numerical expression contains only numbers and operations. To write a
numerical expression, students should consider key terms that often (but not always) denote the
indicated operation. Some of these terms are noted below:

Addition Subtraction Multiplication Division
increased by decreased by times quotient
more than less than multiplied by divided by
plus minus product
sum difference

Explain that to evaluate an expression means to find the value of the expression. Students
should use the order of operations. If necessary, review the steps:

1. Simplify expressions within grouping symbols.

2. Simplify powers. (You may wish to review the meaning of exponents, such as 3 to the fourth
power, which can be writtenas 3*or3 x 3 x 3 x 3 or81.)

3. Multiply and divide, in order from left to right.
4. Add and subtract, in order from left to right.

Discuss the examples on the worksheet with your students. Caution them to read the phrases
of numerical expressions carefully; the phrases can be tricky. If necessary, include additional
examples.

Go over the directions. If students find five different values, their work is likely to be correct.

ANSWERS
(1) 8%, 64 (2)9%2+3,27 (3)9-2%,1 (4)6°-11,25 (5)10+2-22,1
(6) 72 -62,13 (7)1x3%,27 (8)33-2,25 (9)4%2-3,13 (10)2°+2° 64

BASIC EXPRESSIONS, EQUATIONS, AND INEQUALITIES
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3-2: (6.EE.2) WRITING AND READING ALGEBRAIC EXPRESSIONS

For this activity, your students will be given phrases containing algebraic expressions. They are to
determine if each expression is stated correctly. If it is incorrect, they are to correct the
expression. Completing a statement at the end of the worksheet will enable students to check
their work.

Explain that algebraic expressions contain variables. A variable is a letter that represents a
number.

Discuss the examples on the worksheet. Emphasize that when writing an expression, order
does not matter for addition and multiplication, but order does matter for subtraction and
division. Grouping symbols indicate that a quantity must be treated as a unit. You might want to
caution your students to be careful not to read the variable o as a zero.

Review the directions on the worksheet. Students must correct the incorrect expressions and
use the variables of the corrected expressions to complete the statement at the end.

ANSWERS

Answers to incorrect problems are provided. (2)s-2 (B)(t + 6) + 12 (7)4%2 +u
8)pB8-2) ((11)(e—5)+6 (13)n-15 (16)8d-1 ((17)6(0 + 3) (19)3u + 3
(20) 22s  Your work with algebraic expressions is “stupendous.”

3-3: (6.EE.2) EVALUATING ALGEBRAIC EXPRESSIONS

Your students will evaluate algebraic expressions in equations for this activity. By unscrambling
the letters of their answers to find a math word, they can check their answers.

Explain that an equation is a mathematical sentence that expresses a relationship between two
quantities. Formulas are a special type of equation.

Provide this example. The perimeter of a square is four times the length of a side. This can be
written as an equation P = 4s. Students can find the value of P if they know the length, s, of a
side. If s = 12.5 inches, students can substitute 12.5 for s into the expression 4s to find that
P =50 inches.

Go over the directions on the worksheet with your students. Note that some expressions
involve two operations. If nece