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MY WORD BANK

or phrase, using pictures and examples when
ocabulary is underlined throughout the packet.

equation
expression
simplify solve an equation
substitution variable
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1.0 Opening Problem
M: CONTAINERS

e value or “weight.” What is the value of each

??
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1.1 Balance

BALANCE

We will explore concepts related to variables, expressions, and equations through
puzzles and problems.

STARTED

value (or weight). The horizontal bar shows

Find the values of the other shapes.

2. Suppose = 20. Find possible values of the other shapes.
a O AN

b. Write true equations, based on part a above.

3. Compare your solutions to problems 1 and 2 above with at least one partner in class. Do
your solutions agree? If they are different, are they still correct?
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ILES

independent of the other.

1.1 Balance

(1)
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1.1 Balance

TIONS TRUE
plain what it means in My Word Bank.

ake each equation true. Squares and circles
ons, but the same shape must represent the

[
/0
20 = o 4

9 n20= 0

1. 7 e 6 = —Q

12. Which problems must have exactly one (a unique) correct answer? Explain.

13. Choose two problems above where the values of the squares and circles are not unique.
Copy them below, rewriting them with different solutions.
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1.1 Balance

ICE 1

O
5 @)

A A\

n the weights on the mobile.

Fill in the blank shapes with numbers to make each equation true. Squares and circles can
represent different values in different equations, but the same shape must represent the same
value in the same equation.

40

g

6. Which problem above does not have a unique solution? Why?
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1.1 Balance

E SCALES
Inequality
Start with ++ 4<6 Do not start with
a balanced scale +4++ <+— anunbalanced
(equality). ++ 4t scale (inequality)

xpressions have the . same value.

lance scales.
ight.

e above (6 = 6). Draw a sketch to illustrate the

2. Three units are added to the right side
and 1 unit is added to the left side of the
original scale.

Equality or inequality:

AN /N
3. Two units are removed from both'sides of | 4. One unit is added to both sides of the
the scale. scale.
Equality or inequality: Equality or inequality:
AN AN
5. The number of units on both sides of the | 6. Only one-third the numbers of units on
scale is doubled. each side of the scale remain.
Equality or inequality: Equality or inequality:
N AN

7. Under what conditions does a scale in balance remain in balance?

8. Under what conditions does a scale in balance become unbalanced?
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1.1 Balance

ALE PUZZLES

eight, and the same shapes have the same
other. Use what you know about balance to

S5 G
o

What weighs the same as [ ]2

What weighs the same as A ? Why is this picture impossible?

5. Let each circle on the scale to the right have a weight equal
to.4. Give all possible whole number weights for the square i& &
| A |

and triangle in an organized table.
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1.2 Mama’s Pizza

MAMA'S PIZZA

We will use variables to write algebraic expressions and evaluate the expressions: We
will find values that make equations true.

Drinks

Small drink
Medium drink $1.20
Large drink

2. What is the cost of your.order?

3. What is the cost of 6 medium drinks?.Find your answer in two or three different ways.

Method 1: Method 2: Method 3:

MathLinks: Essentials ©CMAT (Expressions and Equations 1: Student Packet) 8



1.2 Mama’s Pizza

D EXPRESSIONS

Drinks

Small drink
Medium drink $1.20
Large drink

= the cost of a

Let = the cost of a

Let = the cost of a
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1.2 Mama’s Pizza

s the cost of the item.)

Drinks
Small drink (s) $0.95

Medium drink (m)
Large drink (L)

izza for lunch.
5lice of pepperoni, and a medium drink.
a and a large drink.

nd a medium drink.

and a large drink.

Dns representing the costs of each order

b cost Evaluate to
find the cost

2. Barry

3. Susie

4. Ronni

5. Total

(in simplest form)

6. Explain why 3p + 2p is equivalent to 5p, regardless of the cost of a slice of pepperoni.

The pizza shop owner decides to take $0.10 off the cost of each slice of pizza.

7.. Write a numerical expression for the total cost of the order in problem 5, including this
discount.

8. Find the cost of the order, including this discount.
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1.2 Mama’s Pizza

D EQUATIONS

5 page.

NEW AND IMPROVED!
s the cost of the item.)

Drinks
Small drink (s) $0.95

Medium drink (m) $1.20
Large drink (L)
Extra-large drink (x)
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1.2 Mama’s Pizza

s the cost of the item.)

Drinks
Small drink (s) $1.00

Medium drink (m) $1.25
Large drink (L)
Extra-large drink (x)

e with a cost that makes the equation true.
D the same item. In different problems, the []

2. 2c = +2m + 28

Menu item:

Cost of menu item:

3. h+s+m+L+x = 2 e 4. 2h = 2 e ( +m+3)
Menu item: Menu item:

Cost of menu item: Cost of menu item:

5. 3(s+tm+h) =4e. + X 6. 2L + =4 e

Menu item: Menu item:

Cost of menu item: Cost of menu item:
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1.3 Solving Equations: Substitution

SOLVING EQUATIONS: SUBSTITUTION

We will solve and check equations using substitution strategies.

STARTED

elow. Use section 1.5 to help you, and record

uate expression

tion solve

is 4p + 5.

2, the resultis 13.

If 1 it, thenp=7.

Therefore, p=7 is a(n)

3. Describe in your own words the difference between an expression and an equation. Include
examples.

4. Describe in your own words the difference between simplify, evaluate, and solve.
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ATEGY:

page.

1.3 Solving Equations: Substitution

SUBSTITUTION

(3)

Solve each equation using mental math and substitution. Check by substitution.

7. 56 = 8x 8. 37 =y+17

9. p-20=14

10. 12—-x=3 11.

SRS
I
o

12.

~| O
1
»
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1.3 Solving Equations: Substitution

ICE 4
stitution. Check by substitution.
2. 5-x=1
4. Y =3
8

6. d+99 =157

(00]
ES
1l
N
©

9.

184 = v—42

10. 500 =w+ 250

11. The weight of a bag of apples, a, is unknown. There are 15 bags of apples that are all of

this weight.

a. Write an expression for the total weight
of the bags of apples you have.

b. Write an equation to show that the total
weight of the apple bags is 180 pounds.
Then solve the equation.

MathLinks: Essentials ©CMAT (Expressions and Equations 1: Student Packet)

15



1.3 Solving Equations: Substitution

G WITH SUBSTITUTION

nd substitution. Check by substitution.

(3)

+5n 6. . 6(x-5)=54

Check: Check:
7. 98 =9y —1 w-12 1
8. ——— =6 — =
5 9. 3 (2+2x)=4
Check: Check: Check:
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1.3 Solving Equations: Substitution

ICE 5

substitution.

+ 23 3. 6n-15=75
7 6. 4(p —8) =100
=8 9. 0.75x=2.25

10. The weight of a bag of apples, a, isunknown. The weight of a bag of oranges is

5 pounds.

a. Write an expression for the weight of a
grocery bag filled with a bag of oranges
and a bag of apples.

Write an expression for the weight of 3
grocery bags, each filled with a bag of
oranges and a bag of apples.

c. Write an equation to show that the total
weight of the 3 grocery bags is 36
pounds. Then solve the equation.

What does the solution to the equation
represent?
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1.4 Review

REVIEW

RE PUZZLE
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1.4 Review

ET EQUATIONS

[+ x=[1
x=[]

time each. Write a true equation and find its

the right:

2. Use exactly four of the digits 1 through 9 one time each (again). Write an equation with the
greatest solution that you can find.

3. How many different equations can you write with the greatest solution? How do you know
you have them all?

[+ x=[1]
«-[T]

4. Use exactly four.of the digits 1 through 9 one time each. Write a true equation and solution.

For problems 4-6, use the€quation structure to the right:

5.<Use exactly four of the digits 1 through 9 one time each (again). Write an equation with the
greatest solution that you can find.

6. How many different equations can you write with the greatest solution? How do you know
you have them all?
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HALLENGE

nt the digits O through 9. Each shape
lifferent shapes represent different digits. Two

10. Choose three shapes. Explain how you found their values.
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1.4 Review

RY REVIEW

Across

1 Write an expression in a simpler form.

4 refers to replacing a quantity with
one that'is equal to it.

6 A statement asserting that two
expressions are equal.

7 A combination of numbers, variables,

and operation symbols.

Down

2 A strategy for solving an equation that
involves substitution (2 words).

3 A property that rewrites a product as a
sum.

4 A value that makes an equation true.

5 Find a value that makes an equation
true.

6 Find the value of an expression.
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1.5 Definitions, Explanations, and Examples

DEFINITIONS, EXPLANATIONS, AND EXAMPLES

Word or Phrase Definition

t a(lb+c)=ab+ac and
mbers a, b, and c.

(4 +5)8 =4(8) + 5(8)

ement that asserts the equality of two expressions.
that involves only numbers.
that involves numbers and a variable.

that involves a number and two variables.

cal value. To evaluate an expression, replace each

3 + 4(5), we calculate
+ 20 = 23.

2x+5 when x =10, we calculate
)+5=20+5=25.

alue and then calculate the value of the expression.

expression A'mathematical'expression Is'a combination of numbers, variables, and operation

Some mathematical expressions are 7x, a+ b, 4v—w, 81JBX, and 19.

symbols. When values are assigned to the variables, an expression represents a number.

Simplify refers to converting a’'numerical or variable expression to a simpler form. A

The value x =8 is a solution to the equation 10 + x = 18.
If we substitute 8 for x in the equation, the equation becomes true:
10 + 8 = 18.

simplify variable expression might be simplified by combining like terms. A fraction might be
simplified by dividing. numerator and denominator by a common divisor.
2x+6+5x+3=7x+9
£
12 3
solution to an A solution to an equation involving variables consists of values for the variables which,
equation when substituted, make the equation true.

solve an equation | To solve an equation refers to finding all values for the variables in the equation that,

solutions to the equation.

67?” Since 2(3) = 6, the only value for x that satisfies this condition is 3.
Therefore 3 is the solution.

when substituted, make the equation true. Values that make an equation true are called

To solve the equation 2x = 6, one might think “two times what number is equal to
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1.5 Definitions, Explanations, and Examples

Word or Phrase Definition

alue or quantity with an equivalent value or quantity.

value for y in the equation to get x + 8 = 10.

e has not been specified. Variables are used in many
nctions, to quantities that vary in arelationship, or to
d inequalities.

quantities d, r, and t are variables.

0, the variable x may.be referred to as the unknown.

Variables in Algebra

. Variablesare represented by letters or symbols.
e use of variables, together with the rules of arithmetic,

are the following.

Examples
x+4=9
5n=20
y<6
Variables can represent quantities'that vary in a Formula: P=2/ +2w, A= s
relationship. In this case, there.is always more
than one variable in the equation. Function (input-output rule): y =5x, y=x+ 3

Variables can represent quantities in statements Commutative property of addition: x +y =y + x
that generalize rules of arithmetic.

In this case, there may be one or more variables. | Distributive property: x(y + z) = xy + xz
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1.5 Definitions, Explanations, and Examples

Using Shapes to Represent Variables

n equation (or system of equations), it must represent
nt shapes (variables) in an equation (or system of

llowed This is NOT allowed

Q- Q

A

10

<&

]
—
N

Writing Expressions

the notation used for arithmetic.
, 5(10) + 4.

1
5 -

be written 5(x) or 5 ¢ x. We typically do not write
ily confused with the variable x.

Evaluate or Simplify?

We use the word “evaluate” when we want to calculate the value of an expression.

To evaluate 16 — 4(2), follow the rules for order of operations and compute:
16 -4(2)=16-8=8.

To evaluate 6 +3x when x =2, substitute 2 for x and calculate:
6 +3(2)=6+6=12.

We use theword “simplify” when rewriting a number or an expression in a form more easily readable or
understandable.

To simplify.2x + 3 + 5x, combine like terms: 2x + 3 + 5x = 7x + 3.
Sometimes it may not be clear what is the simplest form of an expression. For instance, by the distributive

property, 4(x + 2) = 4x + 8. For some applications, 4(x + 2) may be considered simpler than 4x + 8, but for other
applications, 4x + 8 may be considered simpler than 4(x + 2).
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1.5 Definitions, Explanations, and Examples

How to Determine if an Equation is True

P MENU
ts the cost of an item.)

alarge drink (L'= 1.75).

Drinks
Small drink (s) $0.95
Large drink (L) $1.75
= 3¢

5+ = 3(1.00)

5+1.00= 3.00? NO

5+1.25 = 3.00 2 NO

5+0.95 = 3.00? NO

5+1.75 = 3.00? YES
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Solving Equations Using a Substitution Strategy

ledge of arithmetic facts to find values that make the

Solve 12 =20-k.
Think: 20 minus what number equals 12?
Since 20 -8 =12, k= 8.

Check: 12=20-8
12=12

nknown and use your knowledge of arithmetic facts to
ue. Then use that information to find the value of the

Solve 5(m — 2) =.20.

e Coverup m-2 — 5(‘Q\)=20
e Think: 5 times what number equals 20?7

e Since 5(4) = 20, you are covering up 4.

e Think: What number plus 20 equals 24? e Think:' What number minus 2 equals 4?
e Since4 +20=24,n=4. e Since6-2=4,m=6.
Check:  4+20 _ g Check: 5(6-2)=20
3 5(4) = 20
8=8 20=20

781614

453321

©2018 Center for Mathematics and Teaching, Inc. 9





