ALGEBRA 1
UNIT 2

EQUATIONS AND INEQUALITIES

NAME:




What students will be able to do:

Interpret the structure of Expressions

Write expressions in equivalent form to solve problems
Create equations that describe numbers or relationships
Solve equations and inequalities in one variable

Understand solving equations as a process of reasoning and expiain
the reasoning

o Reason quantitatively and use units to solve problems

Essential Questions

What is an equation?

What is an expression?
‘What does equality mean? S

What is an inequality?

How can we use linear equations and linear inequalities to solve real
world problems?

What is a solution set for a linear equation or linear inequality?

» How can models and technology aid in the solving of linear equations
and linear inequalities?

L

Enduring Understandings

» To obtain a solution to an equation, no matter how complex, always
involves the process of undoing the operations.
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The “Magic” of Algebra

Let’s play a game. Complete the table below using the number on your card. The
mathemagician predicts that your final result will be 3 no matter what number you start with.

Step:1: Write down your mumber: This is the inirial va

1. Did the mathemagician correctly guess the answer for Step 5?

2. Compare your answer for Step 5 to the other students. What do you notice?

3. Repeat the game again. This time start with the opposite of your initial value. Hint: If your
initial value was 10, start with -10. If your initial value was -8, start with 8.

4. Will the final result of this game always be 37 Explain why or why not.

Activity 2.1.1 CT Algebra [ Model Curriculum Version 3.0



Name: Date: Page 2 0f 3

We will now investigate how this magic trick works. We will first represent the trick using a
diagram.

» Copy the numbers from one of your tables on the first page into the column labeled
Numeric below.

The column labeled Pictoral contains pictures representing what happened at each step. The
square represents the initial value of the card and the circle represents the value of 1.

e Fill in the column labeled Symbolic based on what happens at each step. The initial value
is represented by the variable x.

KeEy: [} = initial value ® =1
SPECIFIC GENERAL
Numeric Pictoral Symbolic
Step 1: Initial Value . x
Step 2: Double the number. - -
Step 3: Add six to the number. ] EXX XXX
Step 4: Divide the number by 2. . oo
Step 5: Subtract the initial value. (X X J

5. Explain how the mathemagician’s number trick works.

6. Would the trick work if the initial value was a decimal, fraction, or very large number?

Explain why or why not.

Activity 2.1.1 CT Algebra I Model Curriculum Version 3.0
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The magic trick used a sequence of math operations in a particular order. We see that the
order in which the operations are performed is very important.

7. Create your own magic trick. Y
operations. Write the magic tric
the trick. Use the table to check that your trick works.

our trick should inctude four mathematical
k below and make sure to inciude the final result of

FINAL RESULT OF TRICK =

Represent your magic trick using the table below. Use a square to represent the initial value and
a circle to represent the value of 1.

KEY: [ = initial vaive ® =1
SPECIFIC GENERAL
Numeric Pictoral Symbolic

Step 1: Initial Value || %
Step 2:

Step 3:

Step 4

Step 5:

Activity 2.1.1

CT Algebra I Model Curriculum Version 3.0
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Representing Expressions with Stories and Flowcharts

When we think of stories we usually don’t think of algebra, but mathematical expressions
tell stories too! When we sce an expression involving 2 variable, something is happening
to that variable. In other words, something is being done to the variable. Let’s first use a
story to represent what is being done to the variable. Use the order of operations to decide
what steps are taken to evaluate the expression.

2x-1;6

—-6x + 3

Activity 2.1.2 CT Algebra I Model Curriculum Version 3.0
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We can also represent the story of x by a flowchart. The flowchart below displays the
story of x for the expression 6x + 5.

1. Use a flowchart to represent the following expressions involving two operations:

A 7Tx+ 175 _

Activity 2.1.2 CT Algebra [ Model Curriculum Version 3.0



Name: Date: Page 3 of 4

2. Use a flowchart to represent the following expressions involving three operations:

2x+5

—3x+5

Activity 2.1.2 CT Algebra | Modei Curriculum Version 3.0
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3. Let’s now convert stories to mathematical expressions. Given the story on x, write a
mathematical expression that describes the story. Use x to represent the unknown
number.

A. Multiply a number by 7.

B. Add 14 to a number.

C. Subtract a number from 12.
D. Subtract 6 from a number.
E. Divide a number by -3

F. Divide -8 by a number.

G. Multiple a number by 4, then add 3.

H. Multiply a number by 8, then add —11.

[. Subtract 4 from a number, then multiply by 6.

J. Add -1 to a number, then divide by 3.

K. Divide a number by 2, then subtract 13,

Activity 2.1.2 CT Algebra I Model Curriculum Version 3.0
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Evaluating Algebraic Expressions

When we evaluate expressions, we follow the order of operations. We will find the perimeter

and area of geometric figures that have an unknown dimension. c 9 2

1. Given the following group of tiles:

A. Write an expression for the perimeter of the
outer square. X

B. Find the value of the perimeter when x =3. 4
C. Findthe value of the perimeter when x = 5. R eI
D. Whrite an expression for the area of the outer square.

E. Find the value of the area when x = 3.

F. Find the value of the area whenx = 3.

5

Activity 2.1.4 CT Algebra | Model! Curriculum Version 3.0
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2. The figure on the right shows a pink square inside a larger triangle.

A. Write an expression for the area of the square.

B. Write an expression for the area of the large triangle.

C. Write an expression for the area that is shaded in blue.

D. Find the area of the blue region when x = 6.

¥

Activity 2.1.4 CT Algebra [ Model Curriculum Version 3.0
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ALGEBRA WITH PIZZAZZ!

@ Creatve Publcations

OBJECTIVE 1-¢: To simplify or evaluate expressions with grouping symbols.
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Solving Linear Equations using Flowcharts

You will now use flowcharts to solve one-step and two-step linear equations. Apply the
corresponding steps to the equation on the right side. Check your solution.

r-54=198"
Check:
Right Hand
Side
x/4.6 = 3.5 L
' Check:
Right Hand
Side
x+9=-5
: Check:
Right Hand
Side

Activity 2.2.1 CT Algebra I Model Curriculum Version 3.0
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Name:
4. Solve 3x+4=-11 3x+4=-11
Right Hand
Side
Check:
5. Solve Zx—Br_- 2x—-8=14
Right Hand
Side
Check:
6. Solve —2x + 12 = =20 —-2x+12=-20
Right Hand
Side
Check:

|3

Activity 2.2.1 CT Algebra I Model Curriculum Version 3.0
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Model the situations below with a linear equation. For each problem, identify the unknown,
create an equation, solve the equation using a flowchart, and then check your solution.

7. Kevin bought seven tickets to the Haunted Graveyard at Lake Compounce for $209.93. How
mmuch does one ticket cost?

Identify the unknown:

Equation:

Right Hand Check:
Side

8. Verizon charges $18.75 per month for phone service and $0.08 per minute. Last month my
bill was $33.63. How many minutes did 1 use?

Identify the unknown:

Equation:

Right Hand

Side Check:

ks

Activity 2.2.1 CT Algebra I Model Curriculum Version 3.0
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9. Jose spent $177.69 of his birthday money. He bought an iPod for $159 and 21 songs from
iTunes. How much did each song cost?

Identify the unknown:

Equation:

Right Hand .
Side Check:

10. Your school band needs to buy new recording equipment. The equipment will cost $3000.
The band has collected $1200 from previous fundraisers, If the band sells sandwiches at $5
each, how many sandwiches must they to sell to raise the remaining funds?

Identify the unknown:

Equation:

Right Hand
Side

Check:

Activity 2.2.1 CT Algebra [ Model Curricutum Version 3.0
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BOOKS NEVER WRITTEN

The Break-in by .

10 -13 -7 -7 —-25 8 72 6 5 -4
QOrigin of Man by

-1 =11 -2 72 17 -6 25 17 12

Making Soap by

-9 25 -13 72 -8 25 -2 12 -6

ABOVE ARE THE TITLES OF THREE “BOOKS NEVER WRITTEN."
TO DECODE THE NAMES OF THEIR AUTHORS:

Solve each equation below and find your solution in the code. Each:time the
solution appears;. write: the.letter.of that exercise above it

©) 4y-9=15 ) 11r+60=16
@ 6x+7=-5 @ y-24=-7
(5) -ot+2=56 Q) 23-x=13
(P) -69=7v-56 (V) -67=6x-1
() 35=-2x-15 M) —4e-9=19
(1) 4-3n=43 (D) -8=32-59
(N) 12-5u=-48 (H) 6+ 10k =256
©) -27+20w=73 (T) —100=12t—4

() 13=5-8m (L) 36-x=-36

2

ALGEBRA WITH PIZZAZ7 (QOBJECTIVE 4-g: To solve equations of the form ax + b =¢,
34 & Creatve Publications where a is an integer {solutions are integers).



Algebra 1

Solving Equations
Solve each equation.

1) 6v-6=54

3) 37 =5 + 6x
5) —6=—

10

7} 323 = -17v

9) 18=18 +x

o |

1) -

W

13) x-10=5

15) ~13=k- 14

Name

Date Period

2) 20x = —40

4y -18 = 6r

6) 4+2=7
3

10) 0= +7
2

12) -8 =2b-10

14) 0=—-2
10

n->5

16) 3=

ID: 1
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Equations in Education

The bar graph below shows the increase in elementary and secondary per pupil spending from
2005 to 2010. Elementary and secondary education refers to kindergarten through high school.
Per pupil spending is the amount of money a school district spends on each student.

11,000

10,000

5000

8000 f——

7000 p—

U.S. Per Pupil Spending (in $)

6000 A
2006 2007 2008 2009 2010

Year

2005
The data is described by the mathematical model

P = 4069t 4+ 8795.7

where P is the per pupil spending for elementary and secondary students in the United States and
t is the number of years since 2005.

1. Use the formula to estimate United States per pupil spending in the year 2008. (Hint: 2008
cotresponds to 7 = 3, since 2008 is 3 years after 2005.)

2. Let’s use this model to make some predictions, We would like to know when per pupil
spending in the United States will reach $15,000. To find this, set P = 15000, then solve the
equation for 7. Identify the actual year.

N

Activity 2.2.4 CT Algebra I Model Curriculum Version 3.0



Name: Date: Page 2 of 4

3. When will per pupil spending in the United States reach $20,000? Identify the actual year.

In 2010, Connecticut was the 7% highest state in the nation in per pupil spending. Connecticut’s
per pupil spending from 2005 to 2010 can be described by the mathematical model

P = 690.4t + 11634

where P is Connecticut’s clementary-secondary per pupil spending and ¢ is the number of years
since 2005.

4. Use the formula to estimate Connecticut’s per pupil spending in 2010.

5. Use the formula to predict Connecticut’s per pupil spending in 2014,

6. When will per pupil spending in Connecticut reach $18,0007 Identify the actual year.

Activity 2.2.4 CT Algebra I Modei Curriculum Version 3.0




Name: Date: Page 3 of 4

For each situation below; identify the unknown. quantity and assign. it'a variable, createan: . =
equation; solve the equation, and then check your solution.: S R

7. In arecent year, the number of elementary and secondary students in Connecticut decreased
by 3800 students. If there are 543,000 elementary and secondary students in Connecticut, and

the number of students decreases by 3800 pet year, how many years will it take for the
number of students to fall to 5 16,4007

Identify the unknown:
Write an equation:

Solve the equation:

Check your solution:

8. Wyoming has the lowest aumber of elementary and secondary students in the nation. If there
are 87,900 students, and the number of students increases by 950 each year, how many years
will it take for the number of students to reach 99,3007
Identify the unknown:

Write an equation.

Solve the equation:

Check your solution: ( O\

Activity 2.2.4 CT Algebra I Model Curriculum Version 3.0
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9. Maine has 188,700 elementary and secondary students, This population is 7300 more than
two times Vermont’s elementary and secondary student population. What is Vermont’s
elementary and secondary student population?

Identify the unknown:

Write an equation:

Solve the equation:

Check your solution:

10. Kansas has 470,000 elementary and secondary students. A member of the state department
of education in Kansas would like to see the student population grow to 485,000 over the
next twelve years. How much should the population increase by each year?

Identify the unknown:

Write an equation:

Solve the equation:

Check your solution:

20

Activity 2.2.4 CT Algebra [ Model Curriculum Version 3.0
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“Who wrote the book ‘The Potato Tyrant'?
Solve for x. Make sure you simplify your answer. The answer to each problem
wiil match a letter that will allow you to figure out the joke.
oy +7 =10 P1
R.-5
- = 15
2, -5x+ 3 o 2
3
3. 9+ 6x=-21 C. 32
_ 3
4, 34 =6 - 8x K. 0
Y. -L
5, X + 11 = 16 2
3
T 3
6. 123 = -37 + 15x 2
u. 7
7. 10-70x = 150 5
A, =7
2
D. -4
9. 43"2X:51 . I. _12
5 i
S. -8
E. 15
M. 21
T -2
N. 5
3
9 2 68 8 1 4 7 5 73
alving Equations: ax+b=c Form (possible fraction answers) Joke #17

:M

ST 5 A e lpvchny

EE I R o i




Show Yvhat You Kaow!

ts the problem and solve the

———r——

For Problems 1-3 below, define the variables, write an equation that represen
' v in a fuil sentence.

problem. Write your answe
{. Your school band needs to buy new recording equipment. The
equipment will cost $3000. The band has collected $1200 in previous
fundraisers. If the band sells sandwiches at $5 each, how many
sandwiches will they need to sell to raise the remaining funds?

2 A fitness center offers yoga classes for $10 per class and sells yoga
mats for $19.95. A person paid a total of $139.95 to the fitness center
for yoga classes and a mat. Find the number of yoga classes the

person took.

3. You and your family are taking a vacation at a {ake. Your family paid
2 total of $1720 to rent a boat for 3 days along with a set of water ski
equipment. You were charged $45 to rent the equipment for the week.
What did you pay per day for the boat rental?

Show your skiils!

1. Solve the equation 4.6 = im -~ 3.4 5. Solve the equation % ~-3=-17
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1. Combine like terms to simplify each expression.

a) dx+1+x+35
b) 2+3x+Sx+4x+i

Q) 2+ +3x+2E+2
d) +3P+3+2E 42+ P+
e) PHU+R+l+l+x+leale2

)  AHlrx+2f 3+ 1+ 3
a) 3x—-2-2x+4
b) x+3-2x-2—x

¢) 1-x2+2x+2x* -2

d) x2-2x—-2x*+x2-3+3x+1

A5

Activity 2.3.1 CT Algebra I Model Curriculum Version 3.0
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“Who wrote the book ‘I Didn’t Do It'?”

Solve for x. The answer to each problem will match a letter that will allow you to figure out the joke.

%

Solving Equations: Collecting Like Terms

. -13
L2+ 3X+T=-6
-3
. 10X -4x =6 .8
M. No Solution
. =17 =4x + 8 -9X
A 9
4, 27 + 9 = -52x + 40x L -5
E. 7
. 102 + 44x + 26 = 40
. 4
.52+ 4x-3x-41 =15 A. 1
N. 11
2T =2X+T7-X+3 +x-1
C. 12
. 46 + 4 =6 -4x - 4x vV 6
5
B+ TTX+ 4T =21+ 3
. -7
B.0
10
. -2

M

| Joke #19 |




Algebra 1

Solving with Combining Like Terms
Solve each equation.

1) 1+5a-4=17

3) 5-3x-2x=10

5) “4=-n+5n

7y ~5v - 3v=24

9) 14=2-2p-p

11) 20=8p+2p

13) 6+ 5k-7=-6

15) 3n+5+3=-10

Name
Date Period
2) ~6b +8b=-6
4y 7=-5n-2n

6) 4=m—>5m

g) -15=1-5r-6

10) 7=n-3+4n

12) 3x+7x=20

14) 15 =3 - 8r

16) ~10=7+3x -8

Ib: i
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Selving Equations that Contain Like Terms

1. Two computer technicians are upgrading software on 51 computers in a school. On average,
Marissa upgrades 5 computers in | hour and Ryan upgrades 7 computers in 1 hour. We want
to know how long it will take for both of them to upgrade the 51 computers. We can use
several strategies to solve this problem.

a) What is unknown in this problem?

b) Complete the table that shows the number of computers upgraded by each technician and
the total number of computers upgraded after 0, 1, 2, 3, 4, and 5 hours.

Numberof | - Numberof = | Total

Number of - | Computers |  Computers: | - 7
Hared PN ¢ ~ 01 Computers:
. Hours:~ |~ Marissa’- || - Ryam: _
: o Upgraded:

Upgraded:' | . Upgraded :

~ W[ =S

¢) Make a graph that represents the total number of computers upgraded after each hour.

60
50

40

30
20

10

0

0 1 2 3 4 5

d) Use the graph to estimate the number of hours it took to upgrade all the computers.

e

Activity 2.3.2 CT Algebra [ Model Curricubum Version 3.0
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) Let ¢ equal the number of hours that Marissa and Ryan upgrade computers, Write an
expression for the total number of computers upgraded in ¢ hours.

f) Write an equation to determine the amount of time it will take Marissa and Ryan to
upgrade 51 computers. Then solve the equation.

g) Write your answer in a sentence.

h) In your own words, why do you think we were able to combine the technicians® work?

Al

Activity 2.3.2 CT Algebra [ Model Curriculum Version 3.0
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2. A skateboard park charges $7 per session to skate and $4 per session to rent safety
equipment. Jared skates safely and rents safety equipment every time he skates. He bought a
new skateboard for $125 in the spring. During the year, he spent $224 for his skateboard,
skating charges, and equipment rentals. How many skating sessions did he attend?

a) Define your variable(s).
b) Write an equation that can be used to find the number of sessions Jared attended.

c) Solve the equation. List your steps and show your work.

d) Write your answer in a sentence.

¢) When Jared’s friend Rocco tried to solve this problem he took the following steps.
7s + 4s + 125 = 225
136s = 224
s = 1.65

Rocco concluded that since Jared can’t skate 0.65 times, he skated once.

Explain to Rocco what he did wrong and why it is mathematically illegal. Also explain
what he should he have done to solve the problem. Write your explanation below.

Dear Rocco,

Activity 2.3.2 CT Algebra I Model Curriculum Version 3.0
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3. The crazy game show called “Mud-Tower” begins with a pile of mud that weighs 20 pounds.
The Blue-Team has to add mud to that pile, while the Red-Team has to remove mud from the
same pile at the same time. The Red-Team is scooping-away an average of 0.75 lbs of mud
every second. The Blue-Team is piling-on an average 0.55 Ibs of mud every second.

a) Write an expression that represents the final weight of the mud pile based on how many
seconds the two teams have been competing.

b) When the game ended there was a total of 10 pounds of mud left in the pile. Write and
solve an equation to determine the number of seconds it took for the game to finish. List
your steps, show your work, and write your answer in a complete sentence.

¢) Rocco tried to solve this problem he took the following steps.
20— 0.75s + 0.555 = 10
20—13s=10
—-1.35 =-10
s =769

Rocco concluded that the game lasted 7.69 seconds.

Explain to Rocco what he did wrong and why it is mathematically illegal. Explain what
he should have done to solve the problem.

Dear Rocco,

2

Activity 2,3.2 CT Algebra [ Model Curriculum Version 3.0
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4. Julie purchased tickets to a Mets baseball game from the Mets website. Each ticket costs $19
and the website charged a convenience fee of $5.75 per ticket. To celebrate going to the
game, Julie also bought a new jersey from the website for $60.

a) Write an expression that represents the total amount of money she spent on the website
based on the number of tickets she bought. First define your variable.

b) Ifher bill came to $159.00, how many tickets did she buy? Write and solve an equation,
list your steps, show you work, and then write your answer in a complete sentence.

0

Activity 2.3.2 CT Algebra [ Medel Curriculum Version 3.0
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Solving Equations with Variables on Both Sides

1. You are looking for a dog spa to care for your dog. Each time you visit a spa, you ask them
to give your dog a bath. There are two companies you are considering. Golden Dog Care
charges $20 for each visit plus $5 for each bath. Super Dog Delight charges $15 for each visit
and a $60 fee for an unlimited number of baths. You need to know how many visits will
make the two companies charge the same amount.

a) Write an expression for the amount that Golden Dog Care will charge for # visits.

b) Write an expression for the amount that Super Dog Delight will charge for » visits.

¢} Write an equation which determines when these companies charge the same amount.

d) We can solve this equation in three different ways. Let’s first use a table. Complete the
table below.

¢) What are some disadvantages to using a table to find the solution of an equation?

5

Activity 2.3.3 CT Algebra { Model Curriculum Version 3.0
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f) Now solve the equation using the properties of equality. List your steps, and show all
of your work. Check your solution.

g) Now solve the equation by making a graph on your graphing calculator. Set your
graphing window using the values in the window below:

In the Y= menu, enter the left side expression into Y, and the right side expression into
Y. Press GRAPH and find the point where the two lines intersect.

h) What are some disadvantages to using a graph to find the solution?

AL

Activity 2.3.3 CT Algebra [ Model Curriculum Version 3.0
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2. Dennis is collecting aluminum cans to raise funds for a local animal shelter. He needs to
determine whether he should return the cans to the local supermarket or return the cans to the
recycling center. If he brings the cans to the supermarket, he receives 5 cents per can. If he
brings the cans to the recycling center, he receives 6 cents per can but is forced to pay a $15
recycling fee. How many aluminum cans would he have to return to receive the same
amount of money at the supermarket and the recycling center? Write an equation that
describes this problem, and then solve it.

3. Create your own problem by filling in the blanks below.

A membership to a rock-climbing gym allows you to climb as much as you want
for a fee of § but you also pay $ per day for equipment rental.
Nonmembers pay § per day to use the gym and § per day for
equipment rental. Find the number of days in which the total cost for the
members and nonmembers are the same.

Write an equation that solves the problem you created above. Then solve the equation
and check your solution.

35

Activity 2.3.3 CT Algebra I Model Curriculum Version 3.0



CRYPTIC QUIZ

1. Why does Beethoven now spend all his time erasing music?

16 6'—410—36—9720—~5710—4321

2. What is it called when a sea bird lands on a channsl marker?

—36 9 7 -8 20 6 6 -2 10 o 9 11 11

3. How does a tree feel after a hard day at work?

—36 9 10 16 & -3

TO DECODE THE ANSWERS TO THESE QUESTIONS:

Soive each equation below and find your answer in the code. Each time the
solution appears, write the letter of that exercise above it.

©) 8u=3u+35 : B 14p-8=22+20p
N) 7y=33-ay O z+81=92-7

(B) 2x+48=10x Q) 39-12w=7~ 18w
- (1) st-26=1at © -15v-40=23-38y
(D x=8x+28 M) 63-x=2¢+3

(@) -30n=-27n-83 ) 3n+46=1+8n
(H) 45+ 4 =21+ 35 12r-18=13r+ 13

@ W-t=y-25 @ —X=1=x-21 ' j

OBIECTIVE 4-n: To sntve 2quatisns having tha varable In hoth sidas. A=47
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Algebral Unit 2: Equations (2.3.3a) Name:

Investigation: Solving Equations in Context 2 Date: Period:

e —_———————

for each of the following examples, identify your variables and write the expiicit rule. Turn the explicit
rule into an equation and solve the equation to answer the question.

. e
1. A season’s pass to Six Flags is $59.99, and it costs $15 dollars to park each visit. ?? ,;:7;;,‘_1,,
How many visits can you make with your summer fun fund of 52007 Si‘x\l‘ , F rags'
NEW ENGLAND

Independent variable:

www.wplr.com

Dependent variable:

Equation:

Solve

2. Your phone company charges $29.95 each month plus $0.10 per minute over your plan. How many
calls can you make with your phone budget of $37.757

Independent variable:

Dependent variable:

Equation:

Solve

3. You bring $6.50 to the arcade and spend $.25 for each game of pinball. How many games can you
piay if you want to buy nachos that cost $1.75?

Independent variable:

Dependent variable:

Equation:

Solve




4. At a tag sale, Martin saw an original Nintendo Game boy for only $20 and games for $3 each! How
many games can Martin buy with the Gameboy if he has $40?

Independent variable:

Dependent variable:

Egquation:

Solve

5. A dog’s age in “Dog years” starts at zero and increases 7 years for each “Human year.” How olid is
Fluffy in Human years if he is 42 in Dog years?

Independent variable:

Dependent variable: T

Equation:

Solve

6. An airline charges $573 for a flight to L.A. plus $25 for each piece of baggage. How many bags can
you bring for souvenirs if you have $740 for a vacation?

independent variahle:

Dependent variable:

Equation:

Solve




Name: Date: Page 1 of 1

Practice Solving Equations

Solve the following equations. Show your work below each equation. Check your solution.

1. 4c+8c=-55+3c¢ 2. 4f-24+4f=-8

3, Sw—T7=2w+1 4, x+6x+49=5x+359

5. 40+14y=-20—-8y-6 6. 3+5z—1=-4z+3+10z

37
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As you have seen, sometimes you will have variable terms on both sides of the equation. To
solve these equations, we must get all the variable terms on one side, get all the constant terms
on the other side, and then combine like terms.

Solve each equation below. Show your work at each step. You may us¢ Algebra Balance Scales
to model and solve the equations.

1. ow = 2w —8 2. 5—=3m=2m
3. k+4k=3k+6 4 T7a—9=8a-4
5. -y+8=3y+4 6. 2+3u+l=4u+3

Activity 2.3.5 CT Algebra I Model Curriculum Version 3.0
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How Many Solutions?

A linear equation can have one solution, no solution, or an infinite number of solutions. Solve
each multi-step equation and identify the number of solutions,

l. 4x+5-x=10+3x+4 2. x+¥8=15+4x-7
3, 6x-3x+9=2+48x 4, 10—-x-6=9x+4-—10x
5. x+x+3=-3+2x+6 6. 7T-2x-3x=10-5x

by

Activity 2.3.6 CT Algebra I Mode! Curriculum Version 3.0
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7. In solving a multi-step equation, a student ended up with Ox = 4. She decided to divide both
sides of the equation by 0 and got x = 0. How would you convince her that she has made a
mistake?

8. What values of x satisfy the equation Ox = 0? Explain your reasoning.

Activity 2.3.6 CT Algebra | Model Curriculum Version 3.0



Algebra 1

Solving Practice: Types of Solutions
Solve each equation.

1) -3 ~-5(4n-5)=-118

3) -6m+2m=10+m

5) —~(5—5x)+6=—~8+2x

7 1-4(2x - 4) = -4(2x ~ 6)

9) 5(5m - 3)=-215

1) 7-Tp+Tp=7

13) a+24=-6{1-a)

15) —6(=3k +7) + 6k = -210

Name

Date

2) 18 = =3n - 6n

4) -14 +4b=4b-8

6) 8n+38=28n+7)

8) 2(2m - 5) + 6(~4m - 3) = -8

10) 3m + 5m =3m + 5m

12) 2-6p+1+2=5+6p

14) -4{1 - 7x) =2x +22

16) x + 54 = 2x - (x + 2)

D1

Period
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Unit 2 Mid-Unit Test Review

Determine the number described below and explain how you came up with your solution.

[f you divide a number by 5 and increase that amount by 4, you get 9.

Evaluate the following expression. The order of operations will help you.

3 -(2-39)

Evaluate each expression when x = 15. Show all work.

EQ,_(,?E)'
a) 12-»‘—;- b) x 20 ;

Solve the following one-step equations. Show your work.

a) x+16=-13 b) -5x=35

Solve the following two-step equations. Show your work.,

a) 9—%:—-2 b) 8-—2x=16

Are the examples in #5 expressions or equations? Explain the difference between an
expression and an equation in your answer.

Unit 2 Mid Unit Test CT Algebra | Model Curriculum Version 3.0



Name: Date: Page 2 of 3

7. Ms. Smith loves Starbucks. She participates in their frequent buyer program. She paid $5.50
to become a program member for one year. This permits her to pay buy a Starbucks reward
card whenever she wants to. The reward card cost $12 and with that you get 6 coffee drinks.
After her card ran out, she was hooked, so she kept buying reward cards to get her 6 more
coffees. At the end of the year she realized she had spent $77.50 dollars on all the cards and
the frequent buyer program fee. How many reward cards did she go through? Define a
variabie, model the situation with an equation, and solve the equation.

The Associative Law for Addition allows us to group three terms in a sum in different ways.
It states that {a + b) + ¢ = a + (b +¢). Use numbers to show an example of the associative

faw and why you would use it.
(9+D+2=9+(3+2)

1242=0+5
14=14

X(Zan the associative law be applied to subtraction? Explain using an exampie ;
9-3)-2=9-(3-2)
6-2=9-1
48 NO
10, Solve the following equation.

3x—-3+2x=9+2x

11. A ticket agency charges a set fee for processing an order and uses the equation C= 13.50 +
123.75¢ to calculate the total cost C (in dollars) for each NFL ticket ¢ purchased.

a. Find the cost purchasing 3 tickets. Show your work.

b. Sam buys his employees tickets to the next Patriot’s home game using this ticket agency.

He charges $1622.25 on his company credit card. How many tickets did he purchase?
Show your work.

12. Shirley has $345.00 dollars in her bank account. A college text book costs $44.50.

a. Write an equation for the amount of money left in her account based on the number of
text books that she purchases.

Unit 2 Mid Unit Test CT Algebra [ Mode!l Curriculum Version 3.0
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b. How much money will be left in her account if she purchases her Child Psychology and
Economic text books? Explain you reasoning.

¢. Can she buy a text book for each of the 8 classes she will need to take this year? Explain.

13. [an wants to rescue a dog. The local shelter adoption fee is $185. lan’s parents have agreed
to take financial responsibility for the dog once he adopts it. However, lan needs to come up
with the adoption fee money himself. He has $59 saved. He earns $25.00 for each lawn he
rakes in the neighborhood. How many lawns will he need to rake to earn enough money for
the adoption fee? Model this problem with an equation and then solve the equation.

14. It cost $3.50 for a treat at the frozen yogurt place in town. Leah got a.$20.00.gift card for
her birthday.  Over the week she had frozen yogurt three times. How much money is left on
her card? Model this problem with an equation and then solve the equation.

Unit 2 Mid Unit Test CT Algebra | Model Curriculum Version 3.0
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Using the Distributive Property

If three people bﬁy the same laptop computer and same phone (from the same store at the same
time), the total cost for the three people can be represented in two different ways. Since the total
cost is unique, the two representations must be equal.

Total Cost = Cost of 3 laptops + Cost of 3 phones
or
Total Cost = 3 (Cost of a laptop + Cost of a phone)

This idea can be applied to algebraic expressions. Recall that multiplication can be thought of as
repeated addition, so 5(x + 3) means there are five groups of (x + 3). So, there are five x's and
five 3’s, so all together, there is 5x + 15. This is represented below.

x+3

x+3

T ses) S()+5(3) | 5x 215

Xx+3

71\
\\Y/

Xx+3

x+3

Write equivalent expressions without parentheses:

i, 3a+6) 2. Sn-4) 3. 4 t+d)

Do you notice a pattern? In each case, you end up with the products of the “outside” number
with each of the “inside” numbers. This pattern is called the distributive property and it can be
expressed with the following rules:

alb+c)=ab+ac a(b-c)=ab-ac

Sometimes it’s helpful to draw arrows from the outside factor to the inside factors like this:

T(a +4)=Ta+28 (v + 3)=—16v+(-24)

=-16v-24

Activity 2.4.3 CT Algebra [ Mode! Curriculum Version 3.4
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Simplify the following expressions using the distributive property.

4 9Sty= 5. <S5(p+6)=
6. 11(3c-4)= 7. 2(4m-7) =
8. 3(10c + 4) = 9, ~1(p+8)=
10.  23a+4c-5d)= 1. 058m-4n)=
12 6(1-5m)= 3. -2(1-5v)=
14, 3(4+3n= 15. Jor+8)=

16. —6(75+ 11)= 17. =3(Tn+1)=
18, —6(1+1ib)= 19. ~10(a-5)=
20.  (3-Tk(=2)= 21, -20(8x+20) =
2. (7+19b)(~15) = 23, (x+1)(14) =

all

Activity 2.4.3 CT Algebra { Modet Curriculum Version 3.0



Name: Date: Page 1 of 4

Solving Problems using the Distributive Property

Class description of the Distributive Property:

1. You and three friends go to the local fair. You each buy a $3 food ticket and a stamp for
unlimited rides. If the total cost for the four of you is $32, how much does the stamp for
unlimited rides cost?

a) What is the unknown cost in the problem?

b) What is th?_ kp(_)wn cost in the problem?

c) Write an expression showing the cost for one person.

d) Write an expression showing the total cost for everyone.

e) The total cost equals $32. Write an equation that models this situation.

f) Now we want to solve this equation to find the cost of the stamp. If you followed the
steps correctly, your equation should have a pair or parentheses in it. Up until now, we
have not solved any equations with parentheses. How we are going to get rid of the
parentheses? Explain below.

18

Activity 2.4.1 CT Algebra [ Model Curriculum Version 3.0
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g) Use the distributive property to eliminate the parentheses in the equation.

h) Now solve the equation. Show your work and circle your answer.

2. Mr. Matthews organized a field trip to Lake Compounce for his ninth grade students who had
perfect attendance. He bought the admission ticket for each student, plus a gift for each
student. The gifts for the girls cost $5 each and the gifts for the boys cost 84 each. 12 boys
and 15 girls attended the field trip. The total cost of the tickets and gifts was $798. After Mr.
Matthews spends the money, the Principal demands to know much each admission ticket cost.
Mr. Matthews has never been good at math, so he needs your help. How much did each ticket
cost?

a) Write an expression modeling the cost for just the girls.
b) Write an expression modeling the cost for just the boys.

¢) Using the two expressions, write an expression modeling the total cost.

d) Use the distributive property to simplify the expression.

e) Write an equation that you can use to find the ticket cost. Solve the equation and check
your solution.

Activity 2.4.1 CT Algebra I Model Curriculum Version 3.0
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3. Your bank charges a monthly fee of $2.25 for your checking account and an additional $1.25
 for each transaction you make with your debit card. Your May bill is for $13.50. How many
transactions did you make with your debit card in May?

a) Assign a variable for the number of transactions that you made in May.

b) Write an equation to find the number of transactions you made in May.

¢) Solve the equation. Does your answer seem reasonable? Why or why not?

4. Because you always pay your monthly bill on time, the bank says that in June, the first two
transactions that you make with your debit card will not be charged a $1.25 fee.

a) Letx equal the number of transactions you made in June. Write an expression for the
number of transactions that you will be charged for in June.

b) Now write an expression for the cost of the transactions in June.

c) Suppose that your June bill is $13.50. Write an equation to find the number of
transactions you made in June.

d) Solve the equation. Does your answer seem reasonable? Why or why not?

A0

Activity 2.4.1 CT Algebra [ Model Curriculum Version 3.0
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! 5. Something went wrong in July! Your monthly fee increased to $2.45 and you are again being
charged for each transaction. Your July bill is $8.95, and you know that you only made five
transactions. What were you charged for each transaction? Write an equation and solve.

6. The bank wants to keep your business, so they change their policy. In August, your first two
transactions are not charged a fee. You suspect that the transaction fee changed. Your
monthly fee is $2.45, and your August bill is $11.65. You know that you made 10
transactions, What were you charged for each transaction? Write an equation and solve.

i1

Activity 2.4.1 CT Algebra { Model Curriculum Version 3.0
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1. For a cylindrical corn silo with the dimensions shown, the weight W (in pounds) of the corn
silage inside is typicaily given byW = 4400(40 — D), where D is the distance
(in feet) from the top of the corn to the top of the silo,

a. Use the distributive property to write t_he given formula without T K:g\
parentheses, L
qonf
corn
5. St;ppose d = 15 feet. What is the weight of the corn in the silo? Show yaur o
work.

<. How many days will the amount of corn from part (b) last if it is used to feed a herd of 100
cows and each cow eats 10 pounds of corn a day?

2. 'fou are building 3 game raom adjacent to your fiving room. The widths of the two rooms
must be the same. There are no restrictions an the game room'’s length

/. :

15t Lvinge | fame
a. Write an expression for the total area of hoth rooms by multiplying S i
their common width by their combined length 20 ¢

b. Write a second expression for the total area

by finding the area of each room separately and
then adding the two areas. '

e. Using either of your expressions,

calculate the area of the two rooms combined if the length
of the Game Room is 12ft.

¥

A
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~AWalk-a-Thon

Raul’s school decided to participate in a walk-a-thon to raise money for a local charity. His
homework last night was to get pledges and bring them back to class. Three of Raul’s aunts said
they would each pledge $4.50 for his participation and then $1.50 for every mile that Raul
walked. His classmate Casey got her grandfather to pledge $200 for the walk-a-thon, His friend
Thanoj got his mother and sister to each pledge $8.00 for every mile that he completed.

1. If we let m = miles walked, then the expression: 3(4.50 + 1.50m) describes the amount of
money pledged to Raul. Briefly explain why this expression models his pledge amount.

2. Write expressions for Casey’s and Thanoj’s pledges.

3. Inyour opinion, which of the three students received the “best” pledge? Briefly justify your
answer.

4. Anyone who earns more than $100 receives an iTunes gift card. How many miles would
Raul need to walk to earn the gift card? Explain how your answer.

5. How many miles would Thanoj need to walk to earn the gift card? Does either Raul or
Thanoj have a realistic chance?

%

Activity 2.4.4 CT Algebra I Model Curriculum Version 3.0
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6. How many miles would Raul need to walk to collect the same amount in pledges as Casey?
Briefly explain your strategy.

7. How many miles would Thanoj and Raul have to walk to both earn the same amount of
money?

8. The graphing calculator can also be used to explore the three students’ pledges. Put Raul’s
pledge expression into ¥;, Casey’s into Y, and Thanoj’s into Y3 Use the table feature of the
graphing calculator to solve problems 3 — 7. Copy values from the tables in the graphing
calculator into the tables below. Then explain how the values in the tables may be used to

answer these problems.
Raul Casey 'Thanoj
X Y X J X J
0 0 0
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5

9. Graph the three equations together in the same window. Use the window settings below.

Does the graph verify your predictions? How is using a graph similar to using a table? How
is it different?

4

Activity 2.4.4 CT Algebra I Model Curriculum Version 3.0
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Epic Fail, Epic Win
1. Solve the following equation.

S5(x+2)=3x+4

2. Using the Pan Balance Applet at NCTM Illuminations, I entered one side of the equation in
the left pan and the other side in the right pan. What does the image above tell you about the
value(s) of x that makes the pans balance?

3. Solve the following equations.

@) 2(x—2) =3 +2x (b) 3x+7=—(4-3x)

4. What happened? We get false statements and cannot find a real number that makes the
statements true.

/

[$

Activity 2.4.5 CT Algebra I Model Curriculum Version 3.0
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1 5. EPIC FAIL!

What do the following images tell you about the value(s) of x that make the pans balance?

6. Solve the following equations.
(@) 2(x—2) = —4+ 2x (b) 0.2x—4=§(x—-20)

7. What happened? We get true statements. The expressions on both sides are identical,

EPIC WIN!
8. What do the following images tell you about the value(s) of x that make the pans balance?

2 ' ¥n i

5 g ! ;

;

=t

& 2x-2) g e B

3 ] 4

/ X ]

el N ER D KX I I
ol A BE K K ] s

st e 51 1 8 2-F-3 4N T 3

FIMEI S =
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9. Write down everything you see about the equations, the graphs and the solutions for the
above problems.

51
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Practice Solving Equations

Practice Combining Like Terms:

l. 3b-17-13b=7 2. -9=27-11p-13p
3. 8y-6+9=10y+3 -2y

Practice using the Distributive Property:

4. 2(3a+2)=-8 5. v +4x+3H=-12
6. 4d-23+d)=-14 7. Hx-3)=-5(6-2x)
Mixture of Multi-Step Equations:

8, 16x—-15~9x=13 9 -31=8-8x—7

Activity 2.4.5a CT Algebra I Modei Curriculum Version 3.0
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10, 15-2(a-4)=13

12, 2x+10-6x=46

14.8—3(c+2)=—13

16, —6(2x - 10)=-32

18, J(x+12)=8-4x

i1, 8x-10-3x=20

13, 2(x+3)+2%=22

15. ~(Sy—2)+4=26

17. Sx-T=2x+1)

19, x+4x+2=13+5x+2

Activity 2.4.3a
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e

20. 3x—2c+8=15 21. Sy+9y—8=-50

22, 11 +6y-8y=-3 23, Sw-5w-8=13

24. A health club charges non-members 32 per day to use all the facilities and $5 per day for
aerobics classes. Members pay a yearly fee of $200 plus $3 per day for aerobic classes. You
plan to take an aerobics class each time you go to the gym. Write and solve an equation to
find the number ot days you must use the club to justity a yearly membership. Hint: Find
the number of times for which the two plans would cost the same.

Activity 2,4.5a T Algebra [ Model Curricutlum Version 3.0
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Pizza Party

1. For Raul’s birthday, Jessica invited Raul and some of their friends to a fair. They gota
picnic table and she ordered 6 large pizzas. Luckily, she had a coupon for $3 off each pizza.
If the bill came to $38.94, what was the price for a large pizza?

2. What if Jessica bought small pizzas instead? She decides to buy 7 small pizzas, but she only
has four coupons. Each coupon reduces the cost by $2. She bought four small pizzas at the
discounted price and paid full price for the other three. If the bill came to $44.50, how much

was each small pizza?

(|

Activity 2.4.6b CT Algebra I Model Curriculum Version 3.0
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3. Raul, Jessica, and their friends enjoyed eating the pizza on a rectangular picnic table. The
dimensions of the picnic table are presented in the figure below. The perimeter of the
rectangular table is 96 in. Find the length of each side.

3(x+5)

2(3x +3) i

a) List the lengths of each side: Side 1: Side 2:

Side 3: Side 4:

b) Examine your answers in question a. What is this kind of rectangle called?

)

Activity 2.4.6b CT Algebra I Modet Curriculum Version 3.0
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Multi-Step Equation Challenge

Let’s look at some challenging equations. We will do the first one together.
1. Solve 7(2a+3)~15=3(4a+7)-3

Distribute:

Combine like terms:

Get all variable terms on one side:

Get all constant terms on opposite side:

Solve for a;

Solve the following equations.

9. 22b+1)+5=3Q2b+1)-b 3. 9c+2)-11=5(2c+3)-2¢

Activity 2.4.7 CT Algebra I Model Curricutum Version 3.0
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4. 5G3d+2)+15=42d+5)+7d+5 5. 42e+6)~ 14=2(5e +5)~2e¢
6. 8(3f+4)-9=7(3f+2)+10 7. 5(3g+2)-15=53g+5)+3g

8. The graphing calculator may also be used to explore question 3 above. Put the expression on

the left side into ¥y, and put the expression on the right side into ¥>. Graph the two equations i (/\,
together in the same window. Does the graph verify your answer? Explain. (Q

Activity 2.4.7 CT Algebra I Mode! Curriculum Version 3.0
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9. The graphing calculator may also be used to explore question 4 above. Put the expression on
the left side into ¥\, and put the expression on the right side into ¥>. Graph the two equations
together in the same window. Does the graph verify your answer? Explain.

10. The graphing calculator may also be used to explore question 5 above. Put the expression on
the left side into ¥, and put the expression on the right side into ¥>. Graph the two equations
together in the same window. Does the graph verify your answer? Explain.

11. The gréjahing calculator may also be used to explore question 6 above. Put the expression on
the lett side into ¥,, and put the expression on the right side into ¥>. Graph the two equations
together in the same window. Does the graph verify your answer? Explain.

Activity 2.4.7 CT Algebra [ Model Curriculum Version 3.0



Kuta Software - Infinite Algebra |
Multi-Step Equations
Solve each equation,

1y =20=—4x—6x

3) Bx=2=-9+7x

5y dm-4=:4n

7 Sp-14=8p+4

9) —8=—(x+4)

) t4=-(p-3)

13) —18 - 6k = 6(1 + 3k)

15) 2dx-3)-8=4+2x

17y <1 +75)-6(-T-x)=36

19y 24u-22 =41 —6a)

Name

Date Period

N b6E=1-2n+5

B a+3I=-5a+3

6) p~t=5p+3p-8§

3) p-d==9+p

10) 12 = —d4(-6x~3)

12) =(7 -4x) =9
14) Sn+34==2(1-7n)
16) 3n—5=-8(6+3n)

18) —=3dr+3) +H6x+1)=43

20 =51 = 5x) + 5(<8x = 2} =—dv -8y Q)@




“What do you learn at Pirate School?”

Solve for x. Make sure you simplify
The remaining letters

S T
-12 1
2

Joke #18

o)
13
2

—

(.-)l—‘I

E M
3 2
5

Answer: The

your answer. Cross out the letter that matches with your answer.

will allow you to figure out the joke.
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3 24 1. -3 20 10 5 &5 11 -6
5 4 7 4 3 3

lloa.

Solving Equations: ax+Db=c, Where a,b, and ¢ Can Be Fractions

|

~

4
d
4

~

o
i
|
d
d
d
4
|
d
H
|
8
|
4
é
&
a
q
f
a
o
é
4
|
4
4
A
A
A
4
a
d
d
J
3



Name:

Date:

Page 1 of 3

Fraction Busters

3. 2,4223 Txtl=—
2 4 5 10
s. Lypql3 6. 2Ex_g
6 2
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3 1 2 1 7
7. —a—-—=a+— 8, —4+—x——=—x+—
2 3 2 8
1 2
9. 4x"-5=§(5x+20) 10. 8y——6=—3—(6y+15)
1. _g»x+ﬁ=—~l~(~)~ 12. E+3xmE
3 3 3 5 5

b

Activity 2.4.8 CT Algebra I Model Curriculum Version 3.0
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13 2x+3_ 4. 2¥ g0
777 3
15. 2, H_ 5 6. ~Leip=?
376 6 9
17. gy+E5=Ey~1-9 I8 —S—x—zxm-l—x“-Z
7 14 g

Activity 2.4.8

CT Algebra | Model Curricutum Version 3.0



Supermarket’?”

. 3(x+ 2) = 21
. 5(2x-1) = -25

. -4(3% - 5) = -16

. 2(4-%)-5=11

. 36X+ T+ 4x =7

. 2(3x-4) +5(2x +3) =9

. -82-x)-4(x-2)=8

8. 7(x-2)-{x-5) =31

9. 5x-2(6-X) +7 =2

10, 9(x + 3) - 5x - 3(5 + 3x) = 52

lving Equations: With Parenthesis

“Who wrote the book ‘Grocery Packing at the

Salve for x. The answer to each problem will match a fetter that will allow you to figure out the joke.

M. 7
A1
S. 3
Z9
E. -5
A -2

U 4

B

T. No Selution
D. -8

F 25

G. 12

Joke #21 'F 70
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Transforming Literal Equations with Flowcharts

You will now use flowcharts to solve for variables in literal equations. Apply the corresponding

steps to the equation on the right side.

1. Solve 24+ x =2z forx.

2. Solve 2mr=C forr

bh
3. Solve - = A forb.

24+x =12
2nr=C
bh
—=A
2

Activity 2.5.3
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4. Solve 8x+2y =2 fory. 8x + 2y =2

Side

A+B+C=180

prt =1

L

Activity 2.5.3 CT Algebra I Model Cusriculum Version 3.0
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7. Solve 2x + 5y = 20 for x. 2x + 5y =20

Right Hand
Side

12x -3y =—6

x—4y =28

13

Activity 2.5.3 CT Algebra I Model Curriculum Version 3.0
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10.

1.

More Literal Equations

.d=71t Solve for . 2. p=2l+2w Solveforw.
. 4a+2b=14 Solvefora 4. y—y, =m{x—x;) Solvefory.
V = ar*h Solve for 4. 6. V= %re’ Solve for r.
= %(a +b) Solve fora.
What do the p, I, and w 7 What geometric figure does

this formula relate to?

What do the V, r, and A represent in thg formula j

question 5? What geometric figure does
this formula relate to?

What do the ¥ and » represent in the formula in question 67 What geometric figure does this
formula relate to?

What do the 4, a, b, and # represent in the formula in question 7? at geometric figure
does this formula relatg’to?

Activity 2.5.2 ' CT Algebra I Model Curricutum Version 3.0
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Literal Equations

1. The formula F = %C + 32 gives the temperature in degrees Fahrenheit if you know the

temperature in degrees Celsius. What if you knew the temperature in degrees Fahrenheit
instead? It would be useful to also have a formula for degrees Celsius in terms of degrees
Fahrenheit. What is the formula for C in terms of 77

Use the formula to convert 86° Fahrenheit to Celsius.

2. Speaking of Fahrenheit, biologists use the formulan = 4F — 156 to find the number of
cricket chirps per minute, n, based on the ambient temperature in degrees Fahrenheit, F.
Solve this equation instead for F. What would the ambient temperature be if the crickets
chirp at a rate of about 120 chirps per minute?

3. The Old Farmers’ Almanac suggests that we instead use the formula F = n + 40 where F' is
degrees Fahrenheit and » is the number of cricket chirps in 14 seconds. Use the Fahrenheit
temperature you got in question 2 to determine the number of chirps per minute using the
Farmers’ Almanac formula.

|
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Representing Inequalities
Graph each situation on the number line.

1. To serve as president of the United States you must be at least 35 years old.

[l 1 i 1 1 [ 1 i i 1 [l L ]
¥ T T T T * T T u T T ¥

“
ey

v

0 5 10 15 20 25 30 35 40 45 50 55 60

~a

. To compete in the junior Olympics you must be under 17 years of age.

wa 1 1 11 L 1 L [ L L
A y T

Y

0 5 10 15 20 25 30 35 40
3. For Thanksgiving dinner we will need a turkey weighing more than 20 pounds.

-«

v

0 5 10 15 20 25 30 35 40

4. At the amusement park, only children less than 48 inches tall may use the kiddie cars.

] 1 1 1 [l 1 L1 Il 1 [l ] [l [ 1 H 1 1oy
g + r T * t T ¥ \ * ¥ * * u L

-

0 10 20 30 40 50 60 70 80

wn

. If you want to ride the roller coaster your height must be 54 inches or more.

L i 1 1 } i 1 1 I § L ! [ | 1 ] Ly

0 10 20 30 40 50 60 70 80

o

To be eligible to vote your age must be greater than or equal to 18 years.

-

A4

0 5 10 15 20 25 30 35 40

7. You will fail the course if your average is below 60.

H H 1 i 1 H 1 1 i i 1 1 ] k1 1 i 1

A 4

0 10 20 30 40 50 60 70 80

o

_ Water will freeze when the temperature is less than or equal to 32 degrees Fahrenheit.

S
* ra

0 s 10 15 20 25 30 35 40 45 50 55 60

9. Students at Greenfield High School may have no more than 4 unexcused absences in a year.

0 1 2 3 4 5 6 7 8

Activity 2.6.1 CT Algebra I Model Curriculum Version 3.0
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Equations and Inequalities

1. Explain the difference between an equation and an inequality.

2. How many solutions does an equation have?

3. How many solutions does an inequality have?

Use the number lines A — E below to answer the following questions:

8 9 10 11 12
—
8 9 10 11 12
—— >
8 9 10 11 12
— >
§ 9 10 11 12
8 9 10 11 12

4. For which number lines is x = 6 included in the shaded set?
5. For which number lines is x = 4 included in the shaded set?
6. For which number lines is x = 7 included in the shaded set?
7. Which of the number lines (A — E) show an equality?

8. Which of the number lines (A — E) show inequalities?

Activity 2.6.2
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9. x=5 Say it in words.

Is 4 a possible solution for x? Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this number line.

i [ El 1
' t

0 2

10. x<5 Say it in words.

Is 4 a possible solution for x? Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this pumber line. |

0 2

11. x=8  Sayitin words.

Is 4 a possible solution for x? Why / why not?

Is 5 a possible solution for x7 Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this number line.

0 2

Activity 2.6.2
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12. x<5 Say it in words.

Is 4.5 a possible solution for x? Why / why not?

Is 5 a possible solution for xX? Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this number line.

1 L 1 L 3 1 i i 3 1 1 [l 1 h
o g * T * >

0 2 4 6 8 10 12

13, x>3 Say it in words.

Is 4.5 a possible solution for x? Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this number line.

-«

H 1 i 1 1 1 3 1 1 1 1 1 1 -

14, x#5 Say it in words.

Is 4.5 a possible solution for x? Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 6 a possible solution for x? Why/ why not?

How many possible solutions are there for x?

Graph solutions on this number line. A T S

0 2 4 6 8 10 i2

Activity 2.6.2 CT Algebra [ Modet Curriculum Version 3.0
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15. 5<x What does 5 < x mean?

Is 4 ¥ a possible solution for x? Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 5 % a possible solution for x? Why / why not?

Write another inequality that looks different than 5 < x but means the same thing.

Graph the solution on a number line.

1 L 1 3 L 3 L] 1 L L 1 ] 3 a

16, 5>x What does 5 > x mean?

Is 4.75 a possible solution for %7 Why / why not?

Is 5 a possible solution for x? Why / why not?

Is 5% a possible solution for x? Why / why not?

Write another inequality that looks different than 5 > x but means the same thing

Graph the solution on a number line.

=

Activity 2.6.2 CT Algebra I Model Curriculum Version 3.0
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17. Vocabulary: For each symbol listed below, write down EVERY word and/or phrase that
means the same thing as the symbol. See how many you can come up with!

v

IA

&\
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When Do We Flip It?
la. Start with this table. Fill in the appropriate 1b. Add 4 to BOTH columns and complete the
symbol (< or >) between Columns Aand B. iable with the correct inequality symbol.
\'_M:N‘m T Symbot | B | ~A. | Symbol B
3 < 15 | 3va=7 | < 5+4= 9_4\
7 4 | l
0| |8 l | _\
6 | |3 l |
2a. Start with this table. Fill in the appropriate 7b. Add -4 to BOTH columns and complete the
symbol (< or >) between Columns A and B. table with the correct inequality symbol.
\: %] Symbol |- B A [ Symbol | _ B |
3| < | 5 3+ (B =-1] < [ 5+(==1
] .4 l l
o | 8 \: | |
6 | E \ l

3. Does adding a positive or negative number change the inequality symbol? Explain.

4. Solve the inequality and graph the solution:
8+x <28 —8+x<2

1llllll3__ IIIIIIIA
-\—......, e e S >

5a. Start with this table. Fill in the appropriate Sb. Divide BOTH columns by 2 and complete the

symbol (< or >) between Columns A and B. table with the correct inequality symbol.
—& | Symbol:-| B ) A~ | Symbd T B |
3 | < ! 5 j 3/2=15 < [ 5/2=25 ‘
7| L4 l
o | |8 j | 1
6 | 3 | l
6a. Start with this table. Fill in the appropriate 6b. Divide BOTH columns by —2 and complete
symbol (< or >) between Columns A and B. the table with the correct inequality symbol.
T A | Symbol_ |- B ] A | Symbol | B |
3 = 15 | 3/(2=-15 | > T5/(2)=-25
7 ! 4 i\ F l \
0 s | | §
6 I L \ I il

Activity 2.6.3 CT Algebra I Model Curriculum Version 3.0
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7. Does dividing by a positive or negative number change the inequality symbol? Explain.

3a. Start with this table. Fill in the appropriate 8b. Multiply BOTH columns by 3 and complete

symbol (< or >) between Columns A and B. the table with the correct inequality symbol.
A | Symbol. B A Symbol- | B
3 < 5 3.3=9 < 5.3 =15
—7 4
0 8
) 3
9a. Start with this table. Fill in the appropriate 9b, Multiply BOTH columns by -3 and complete
symbol (< or >) between Columns A and B. the table with the correct inequality symbol.
A~ | Symbol. | - B " A | Symbot | B
3 < 5 3-(-3)=-9 > 5.(=3)=-15
=7 4
i 8
6 3

10. Does multiplying by a positive or negative number change the inequality symbol? Explain.

11. Solve the inequality and graph the solution. Remember, if you muitiply or divide both sides
of the inequality by a negative number, reverse (flip) the inequality symbol.

<20 X <20 *<-20
4 —4 4
7x —3 < —59 —10x + 4 < 42 13 —3x = 70

Activity 2.6.3 CT Algebra I Model Curriculum Version 3.0
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Name:

Working with Inequalities

Complete the following table.

: . Namea... - Check-that- it |
point in the: L work's:\_?-:- o
solution-set | (substitute)

J

[ Rewrieit| uyieimworas. | Graphie

Inequahty “necessary |

You should also be able to work backwards. Write the inequality represented by each graph,

using any variable you choose.

CT Algebra I Model Curricutum Version 3.0
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Name:

Practice Solving Inequalities

Solve the following equations: (Review)

1. 2x-7=3 2, ~4+6x=17 3. 23=19-x

4, 5(x-3)=15 5. 5x-3=4x+19 6. 7+2x=—4x-11

Solve the inequalities and graph the solutions on a number line.

7. x-9<-3 8. 10—-x>5

A

9. 6x—-5219

A 4
A

ra
=
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Name: Date:
11. 3<2x-13 12, 7»x—-32—10x—12
13. 4x+8<2(x—6) 14. —(x+7)>8x——25_
15. Tx-30<19 16. —7—4x<13

4\

Activity 2.6.5
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Name: Date:
17. x+5<9 18. 3x-5<16
19 Ix+3<bx-—1 20. Ix—-2>Tx—~10
21. ~2(x+4)>6x—4 22. Tx -2 <-3(x—2)

Activity 2.6.5 CT Algebra | Model Curriculum Version 3.0



Why Was Professor Clabberhead Utterbunk
Holding Up a Piece of Bread ? B

hlve each inequality below. In the answer column, find the inequality
that describes the solution set and notice the letter next to it. Print this <8
latter in each box at the bottom of the page that contalns the number
of that exercise.

(1) sx+2>3+10 .
(2) 8+2a=<6x—-20  ©@an -6
(3) 4x+49<9-x - @ x<-8
(@) 9x-99=>18x - ©@n <=9
(® ax-4>15 | ®) x<-1
28 < 4(5~2x) ) x<10
32n+1)=4n+9 Q) x=<-11
3 -10<7(2+n) ® -
(@) ~4en-6)<n+6 | @ n< -2
__ 247n — 1) = 3(5 - n) @ n;:._.fs 3
@ 7n—2(n +5)<3n—16 n< 5
H1 ~3n)~ 14> 4(2n + 3}~ 9n (H) x>9

59

D—24 OBJECTIVE 2-d: To solve inequalities containing parentheses and‘or having the vartable in both sides.
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Putting It All Together

Directions: Each problem below is labeled to indicate how it should be completed. The labels
have the following meanings: «Me” — I (your teacher) will demonstrate how to solve the
problem while all students pay attention and ask questions, “Together” — We wiil all solve the
problem together on the board, “You” — You will solve the problem on your own.

1a. Together: Solve 7m — 52 —68 1b. You: Solve 9x + 13 < —14
2a. Together: Solve —3g + 5>20 7b. You: Solve —6h—7 <11
3a. Me: Mount Snow has a special pass for $215 that discounts daily lift tickets to only

$20 each. Ski Sundown offers a season pass that allows unlimited lift tickets for
only one price of $485. How many lift tickets would you need to use for Ski
Sundown to be the better deal? (Answer in a full sentence that makes sense.)

S
-

A

Activity 2.6.6 CT Algebra I Model Curriculum Version 3.0
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3b. You: You need to have at least $100 in your checking account to avoid a low balance
fee. You have $247 in your account, and you make withdrawals of $20 per week.
What are the possible numbers of weeks that you can withdraw money to avoid
paying the fees?

L 1 1 [l 1 (1 (1 1 b
* T T T T ¥ T r -

.
«

4a. Together: Solve 3(q+1) <3q+ 7 4b. You: Solve 1 —3x < —14 + 2x

L 1 i L 3 L] 1 1

Y

-
A———— T T ¥ T * T - -y

5a. Together: Solve —3(—4p + 5) 2 5(6p + 15) 5b. You: Solve 2(4c — 7) = 8(c+3)

A
E

Activity 2.6.6 CT Algebra [ Model Curriculum Version 3.0
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6a. Together: Solve 4(1‘ - —12—]— 3<5(r-D+4

i L 1 i ] 1 L 1 L
A—t * ¥ ' T T T T

A\ 4

6b. You: Solve 4{a+1)—3(@—-1)<7+a

C\L

CT Algebra [ Model Curriculum Version 3.0
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Inequalities in the Real World

1. Chioe and Charlie are taking a trip to the pet store to buy some things for their new puppy-
They know that they need a bag of food that costs $7, and they also want to buy some new
toys for the puppy- They find a bargain barrel containing toys that cost $2 each.

a. Write an gxpression for the amount of money they will spend if they purchase a bag
of food and ¢ toys.

b. Together, Chloe and Charlie can spend no more than $40. Use this information and
the expression you wrote in part (a) to write an inequality for finding the number of
toys they can buy.

c. Solve the inequality and graph the solution on the number line below.

d. Explain what the graph of the solution means?

(/\5

Activity 2.6.8 CT Algebra | Model Curriculum Version 3.0
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2. Valley Video charges a $15 annual membership fee plus $3 for each movie rental. Tanya
puts aside $100 for renting movies for the year. How many movies can Tanya rent from
Valley Video? Use an inequality to solve this problem. Graph your solution on the number
line and explain the meaning of your graph in a sentence.

F 3

3. You are a salesperson at Nissan. Each month you earn $2,200 plus one-fifteenth of your
sales. You want to earn more than $4000 this month. How much must you sell this month in
order to earn more than $4000? Use an inequality to solve this problem. Graph your solution
on the number line and explain the meaning of your graph in a sentence.

I

Activity 2.6.8 CT Algebra [ Model Curriculum Version 3.0
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4. Joe’s car needs work. The mechanic charges $140 for parts plus $48 per hour for labor. The
mechanic said the bill will be at least $300. ‘What is the possible number of hours that the
mechanic will work on Joe’s car? Use an inequality to solve this problem. Graph your
solution on the number line and explain the meaning of your graph in a sentence.

5. A popular cellular phone family plan provides 1,500 minutes. It charges $89.99/month for
the first two lines and $9.99/month for every line after that, Unlimited text messages for all
phone lines costs $30.00/month, and Internet costs $ 10.00/month per phone line. If a family
with a $200 monthly budget buys this plan and signs up for unlimited text messaging and
Internet on each phone line, how many cell phone lines can they afford? Use an inequality to
solve this problem. Graph your solution on the number line and explain the meaning of your
graph in a sentence.

Activity 2.6.8 CT Algebra [ Model Curriculum Version 3.0



Algebra 1 Unit 2 Additional Review Problems Name

Solve the following equations and inequalities. Find your answer below and fill in the appropriate number.

1. 20+2(x+3)=2x-5 2. ~9(x+4)+56=3x—4 ‘_ l(5y+64)=l(20+2y)
3. 2 4
1 _ 2 5. Bryson is looking for a repair 6. Dan purchased DVDs from
A, 14 _E(k -10)= 3 (25+5) service for general household a website. Each DVD costs
maintenance. One service $11, and the shipping and
charges $75 to join the service handling fees are $6.95.
and $30 per hour. Another Dan is charged a total of
service charges $45 per hour. $50.95. How many DVDs
After how many hours of did he purchase?
service is the total cost for the
two services the same?

7. A ticket agency sells ticketstoa | 8. 19(x—1)-T72<6x 9. Joe received a check in the
professional basketball game. amount of $75 from his
The agency charges $32.50 for Grandmother for his
each ticket, a convenience birthday. He would like to
charge of $3.30 for each ticket, buy an ipod Shuffle and
and a processing fee of $5.90 for some songs with the
the entire order. The total money. order songs from
charge for an order is $220.70. iTunes for his ipod. iTunes
How many tickets were is currently running a
nurchased? holiday special : With the

purchase of an iPod Shuffle
($50.00), all songs can be
purchased for $0.75. What
is the maximum number of
songs Joe will be able to
purchase? {set up an -
inequality to solve this
problem)

A x<333 57Tc 4 |0 x<7 |E 6 |F 5 |G 10 |H 2 L@ C‘]b
{




T Unit 3 Review Packet

Equations
Name:

Date: Per:

DIRECTIONS: The review MUST be completed BY the day of the unit test

) For numbers 1 — 6, solve the equation.

1) 2x-9=47 2) §+5=9 ) -5(2x-4)=-30
4) Tx=-12-18x=21 _ 5) 9y - {(5v-7)=63 .06 %(6d—20)=30
7} Solve this literal equation fory: -9x + 5y =60 8) Solve this literal equation for m: » = mh
In number 9, Find & describe the mistake, Solve the following word problem.
and then correct the error by solving, 10) You helped a friend move a short distance
9) ~3(11x~2)=-12x-18-21x recently. The friend rented a truck for §15 an
_ hour and rented a dolly for $5. Your friend paid
- +6=- -18 —
3Bx+6=-12x-18-2lx a total of $80 for the rental, For how long did
33x+6=-33x-18 your friend rent the truck?

6=-18 q7
x=-3 |



11) The penaity clause in a road construction contract reads, “The construction contractor must pay a fine for not
finishing on time and then pay an additional fine for each day work is done after the scheduled completion
date of June 1.” Use the equation F = 375d + 1500 to calculate the total fine, F, for completing the

construction 4 days late.
a) If the contractor worked 10 days past the completion date, what was the total fine paid? Show your

work and put your answer in a sentence.

b) If the total fine was $10,875, how many days late was the construction completed? Show your work
and put your answer in a sentence.

¢) What is the real world meaning of 1500 (in the context of this problem)?

d) What is the real world meaning of 375 (in the context of this probiem)?

12) Central High has 2176 students and their enroilment decreases at a rate of 55 students per year. Washington
High has 1866 students and increases at a rate of 70 students per year. How many years will if take for the
two schools have the same number of students? '

13) Mr. Nelson went to the electronics clearance sale to purchase calculators for the Freshman Academy.
Regular calculators were $2 each, scientific calculators were $5 each and graphing calculators were $60

each.
a) Write an equation that can be used to calculate the total cost. Define all of your variables

b) Mr. Nelson bought 10 regular calculators, 13 scientific calculators, and some graphing calculators. If
he spent $565, how many graphing calculators did he buy? C( 8



