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MY WORD BANK

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

equation
solution to an equation
solve an equation

inequality substitution
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7.0 Opening Problem

OPENING PROBLEM: LIONS, TIGERS AND BEARS

[7.NS.3; SMP 1, 2, 3, 7, 8]

value. Different animals have different values.

Wiy . .
=@z . Explain your reasoning.
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7.1 Solving Equations Using Substitution

SOLVING EQUATIONS USING SUBSTITUTION

We will use substitution as a strategy to solve equations. Then we will use these equation-solving

skills to solve number puzzle problems, given visual and written clues.
[7.NS.3, 7.EE.3, 7.EE.4a; SMP1, 7]

STARTED

tal math. Otherwise, show
n.

3.

10. Record the meanings of equation and solution to an equation / solve an equation in

My Word Bank.
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7.1 Solving Equations Using Substitution

UuP METHOD

Ive and check each equation using substitution.

3)

-6(p - 5) = -54

Check:

12. %(-2x +4)=2

Check:

MathLinks: Grade 7 (2" ed.) ©CMAT 3
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7.1 Solving Equations Using Substitution

10. -(0.5y+1.5)=-3

unknown. The weight of a small bag of oranges
is 5 pounds.

a. Write an i ofa | b. Write an expression for the weight of 3
filled with a small large grocery bags, each filled with a
a small bag of small bag of oranges and a small bag
of apples.

d. What does the solution to the equation
represent?
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7.1 Solving Equations Using Substitution

UNDRED CHART PUZZLE
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7.1 Solving Equations Using Substitution

HART PUZZLE

. It means

MathLinks: Grade 7 (2" ed.) ©CMAT 6
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6. Find the number of tiles i

7. Find the step num

Shah’s tile

ICE 2

7.1 Solving Equations Using Substitution

dred square puzzles. Write in variable
5 to find the numbers in the pieces.

’s tile pattern

Ste of Step # (x) | # of tiles (y)
1 7
2 15
3 23
4 31
5 5
100 100
401 159
Rule: Rule:

MathLinks: Grade 7 (2" ed.) ©CMAT
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7.2 Solving Equations Using Algebra

SOLVING EQUATIONS USING ALGEBRA

We will use the concept of balance with a cups and counters model to solve equations. Then we
will use properties of arithmetic and equality to solve equations algebraically, and apply these skills

to solving problems.
[7.NS.3, 7.EE.1, 7.EE.3, 7.EE.4a, 7.RP.2ac; SMP1, 2, 3, 4, 5, 6, 7, 8]

nswer each questio
2.

This scale shows balance. Why is this
incorrect?
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7.2 Solving Equations Using Algebra

BALANCED SCALES

and inequalities with unbalanced scales.
ght and each A represents an unknown
ns, a popular variable is Xx.

Inequality
1<3

of the original scale.

equation or
inequality:
AN
5. The number of u n 6. One-half the units are removed from each

original scale | bled. side of the original scale.

equation or
inequality:

c. Draw the new balanced scale and write the equation it represents.

d. Does the equation in part ¢ represent the solution to the equation in part a?

MathLinks: Grade 7 (2" ed.) ©CMAT 9
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NS WITH BALANCE

7.2 Solving Equations Using Algebra

Cup

Upside-down Cup

<®
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Unit 7: Student Packet

10



7.2 Solving Equations Using Algebra

ICE 3

unters. Continue the building process until it is
the solution and check it using substitution.

2. 8=5+2(x—-4)—-x

Build and solve:

Explain each student’
5. Hoagy sees 2 6. Tito says, “l see 3 cups on one side and 6
negative cou to positive counters on the other, so x = 2.”
re
+ + +
- AVAVLY
MathLinks: Grade 7 (2nd ed.) ©CMAT 11
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7.2 Solving Equations Using Algebra

S ALGEBRAICALLY

N\

=

(6)
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7.2 Solving Equations Using Algebra

mistake. Correct it and

5. -12 =-3x +15-6x 7. 7x-3(2x-1)-2x =-2

-12=3x +15 12x 7X—-6X +3-2Xx =-2

-27 = 3X -X+3=-2

-9 =X -x =-5
Correction(s): Correction(s):

8. Circle al e following equations that are equivalent to 4 + 6x = 22.
4+ 6x _ 22
6x =18 4+x=16 22 =4+ 6x > =7 3(4 + 6x) = 66
MathLinks: Grade 7 (2nd ed.) ©CMAT 13
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7.2 Solving Equations Using Algebra

ICE 5
ve the equation 20d + 78 = 12.

essions on both sides of the equation by 20.”
why might it be difficult to execute?

Even though Tommy has t

a. Write a numerical expression #
amount of money in D.D.’s accou
after 6 months.

d. D.D. decides to be more ambitious about
saving. With the same initial amount of
money in the account and with deposits
of $25 per month, how long will it take for
D.D. to save $580? Show all work by
writing and solving an equation.

5. Circle equations below that are equivalentto 0 =3(x —2) + 5.

-5 =3(x—2) 3(x-2)+5=0 3x-2+5=0

MathLinks: Grade 7 (2nd ed.) ©CMAT 14
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7.2 Solving Equations Using Algebra

PHONES

e is a set-up cost of $20, and then there is an
billed semi-annually or quarterly.

ys), you pay $

Determine the number of ye
that result in the phon S
non-whole numbers
solution in years

v

10. c¢c=128

hat the point (1, 144) should lie on the graph since the cost is $144 per every 1
e. Explain to Ric why this isn’t true.
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7.3 Inequalities

INEQUALITIES

We will explore the conditions under which the sign of an inequality is preserved or reversed, and

solve and graph inequalities.
[7.NS.3, 7.EE.1, 7.EE.4ab; SMPL, 3, 6, 7, 8]

STARTED

use these inequalities for

d expl hy it is false.

ations and explain why it’s false.

Circle all the solutions that make each
bers that could be solutions to the

Under each inequality below are f
inequality true. Then write a d

inequality.
4. V+5>-2 2x > -20 7 %<-6
v=-8 x =10 y =18
w=-1 x=-10 y=-18
w = 0.5 x=-9 y=-24
w=-0.5 x=-10.5 y=-21
Description: Description: Description:
8. Record the meaning of inequality in My Word Bank.
MathLinks: Grade 7 (2nd ed.) ©CMAT 16
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EQUALITIES

7.3 Inequalities

n of

Graph of
all solutions

y N

A 4

MathLinks: Grade 7 (2nd ed.) ©CMAT
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7.3 Inequalities

ICE 6

solution set in My Word Bank.

solutions Graph of all solutions

D the inequality x +1 2

3
00001 —
17
7. How many numbers exist that are les
8. Why is -1 not a solution
abel and scale each graph appropriately.
Inequality Graph
(let h = height) I
Nl I I I I I I [
(let t=time) A I S S SR I
5 more than 16 minutes. I
Write situa 5 of your choice for the graphs below.
or——+—F—F—F—+—+>
11. 0 4 5
MathLinks: Grade 7 (2nd ed.) ©CMAT 18
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7.3 Inequalities

EQUALITIES

write a new inequality that reflects the change
each time. Be sure that your new inequality

True inequality with the

Steps resulting es

Right

10 +

. hen do True inequality with the
operation to both resulting values

with this

inequality:

3>-6

Divide by 3
Divide by -3

3. Inthe tab ove, look closely at the last column and circle every result where the
inequality changed direction compared to the original inequality.

4. Under what circumstances did the direction of the inequality symbol change?

MathLinks: Grade 7 (2nd ed.) ©CMAT 19
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7.3 Inequalities

QUALITIES

(4) Related Check solution:

Inequality

A
v

A
B2

MathLinks: Grade 7 (2nd ed.) ©CMAT 20
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7.3 Inequalities

ICE 7

le is on the left side and graph it.
3. 3z

X< -

int, and graph.

8. -12-4<2(5-x)

v
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uations and Inequalities with Rational Numbers

EQUATIONS AND INEQUALITIES WITH RATIONAL NUMBERS

We will solve equations and inequalities that include rational numbers. We will use equations and

inequalities to solve problems.
[7.NS.3, 7.EE.1, 7.EE.3, 7.EE.4a, 7.EE.4b; SMPL, 3, 4, 6, 8]

STARTED

X<25

6. Lamar has approximately $2.50. None of the above

7. Graph 2.5 <x.

8. Why must the inequality false?

9. Why must the i ys be true?

on that co represented by each graph.
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uations and Inequalities with Rational Numbers

TIONAL NUMBERS

(2)
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uations and Inequalities with Rational Numbers

guation, and answer the guestion.

ctangle has a perimeter of 60 cm. Its
is one-third its length. What are its
and then spends anothe ensions?

potatoes and vegetable
comes to $61.20. What
pound of lamb ¢ ?

MathLinks: Grade 7 (2nd ed.) ©CMAT 24
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uations and Inequalities with Rational Numbers

MATCH

e the boundary points for problems

1.4 <2.2-4y-1.1)

1 3
8. 4p +1--6p<-—
p > p 2

MathLinks: Grade 7 (2nd ed.) ©CMAT
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uations and Inequalities with Rational Numbers

D YOUR THINKING

75(2-y) > 0

Solve each problem using algek lity). Define variables, answer the

guestion and check the solu

5. Gerardo is a salespersa
$300 per week pl

6. There are three numbers: an original

number, half of the original number, and
week he wants_ h twice the original number. The sum of
$900. How m these three numbers is -49. What are the
m ; three numbers?

MathLinks: Grade 7 (2nd ed.) ©CMAT 26
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uations and Inequalities with Rational Numbers

UMMER

ve it, and graph the solutions. Then explain

beginning of summer. She wants to leave at
mer. She withdraws $25 each week for her
draw this amount of money from thi

n Golf A her friends. They play golf, have lunch, and then
S. A round of golf is $6.20. Lunch is $5.60. Video games are $0.50
end no more than $20.00, how many video games can she

MathLinks: Grade 7 (2nd ed.) ©CMAT 27
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REVIEW

ATIONS AND INEQUALITIES

. Below is one of the equations in the puzzle.

1
~(26-x)=5
2 )

QUATIO D)

QUALITIES

one and/éxplain why its
aore amd'explain why its

B

—4x > -10

\ \ \ \ \ Ly

Fr T T 1T 7
D

-28 > -10 — 6X
\ \ \ \ \ Ly
\ \ \ \ \ ™
MathLinks: Grade 7 (2nd ed.) ©CMAT 28
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Review

UATIONS AND INEQUALITIES

me each.

2. Structure:
[ xk-[1=]

a. Write an equation a

an e on so that it has the
possible solution.

that it has the c. Write an equation so that it has the
least possible solution.
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Review

TIONS AND INEQUALITIES

or D.
Our group start poster is

rker. Our group marker is

ing your teacher’s directions
Poster 3 (or 7)

E < 1x—2[x—
3 5

2. Solve your start poster g different way.
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Review

RY REVIEW

ACross Down

1 a value that
inequality tr,

1 replacement of a quantity with one
that is equal to it

3 a statement asserting that two
expressions are equal

4 find all the values of the variable that
make it true
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-1(-2)(-3)

Review

Decima

0.92

0.015

Percent

1%

112.5%
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Review

nts, Patty On Burgers and Oh What a Burger.
much he would have to pay for different
lled on parts of his tables and the graph for
rased.

Ya

Oh What a

a. Complete Linus’ tables
b. Complete the graph

c. Do both gra prese

unit rat

atty On Burgers?

is the unit rate for Oh What a Burger?

f.  Which burger place is the better buy? Explain.

MathLinks: Grade 7 (2nd ed.) ©CMAT 33
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Review

CTION
ideas in this unit. Draw lines to show
ind the likelihood of events with probability,

Apply proportional reasoning to
ratios, rates, percent

. Unit Progress. Go back to Monitor
your responses. Explain so i

on the cover and complete or update
etter now than before.

3. Mathematical ices. W ies of equality hold for inequalities? Which do not?
e to prove a property that does not hold [SMP3, 7]. Then circle one
this packet that you think was addressed in this unit and be

anections. What strategies that you used for solving simple equations helped

you when th€ equations became more complex?
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

s a point for which any interval surrounding the point
olutions and non-solutions. If the solution set is an
solution set are the endpoints of the interv,

rts the relative size or order of two
lution to the inequality consists of

5> 3is an inequa

solution to an
equation

ing variables consists of values for the variables which,
tion true.

olution to the equation 10 + x = 18.
X in the equation, the equation becomes true: 10 + 8 = 18.

n equation refers to finding all values for the variables in the equation that,
ituted, make the equation true. Values that make an equation true are called
equation.

To solve the equation 2x = 6, one might think “two times what number is equal to
67" Since 2(3) = 6, the only value for x that satisfies this condition is 3.
Therefore 3 is the solution.

Substitution refers to replacing a value or quantity with an equivalent value or quantity.

If x+y=10,and y = 8, then we may substitute this value for y in the equation
to get x + 8 =10.

MathLinks: Grade 7 (2nd ed.) ©CMAT 35
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Student Resources

Properties of Arithmetic

essions (mathematical phrases).

v' Associative property of multiplication
ae(bec)=(aehb)ec

v/ Commutative property of multiplication
aeb=bea

v' Multiplicative identity property
(multiplication property
ael=1ea=a

v' Multiplicative inverse prope

a.l :loa:
a a

ng addition and
ca for any thy

Properties 0t Equality

ONS hemati gntences)

v Refle property of equality: a=a

Ifa=b and c=d,then a+c=b+ Symmetric property of equality:

Ifa=Db,thenb=a

v' Multiplication property of equali
(Division property of equalit

If a=b and c=d, then

ansitive property of equality:
Ifa=b,andb=c,thena=c

MathLinks: Grade 7 (2nd ed.) ©CMAT
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Student Resources

Solving Equations Using a Substitution Strategy
y your knowledge of arithmetic facts to find values that

Example 2: Solve 12 =20 —k.

e Think: 20 minus what equals 12?
e Since20-8=12, k=8.

above.

Example 4: Solve 5(m —2) =-20

Coverup m-2 — 5(@\)=—2
e Think: 5times wh
Since 5(-4) = -20, you al
Think: W

Since -

Similar Phrases wit iffere leaning

i bols.

0] Symbols Classification
is less than 4 is less than 10 4<10 inequality
less than 10-4 expression
is greater than 7>2+3 inequality
greater than er than 2 (2+3)+7 expression

ord “is.” Therefore, it behaves like a mathematical verb. This string of words is
ntence (an inequality in this case).

out a verb. It translates into an expression. In English, we connect
s. The same is true in mathematics.
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Student Resources

Balance Scales and Laws of Equality

s because both sides of a balanced scale must have
ve the same value.

and each Arepresents an unknown weight (not
le is x.

T

Example 2: Subtract the same
like 2x.

New scale:
(still balanced)

New scale: A
(still balanced) @ .

. 2xXx+2 _ 2x+2
New equation: = >
X+1=x+1
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Student Resources

Solving Equations Using a Model

Let + represent 1 Let V represent the unknown (like x)
Let — represent -1 Let A represent the opposite of the unknown (like -x)

As you solve equations, think:
e Can | simplify one or both sides? That is, focus on what can be done to each expression alone.
e What can | do to both sides? That is, focus on what can be done to the equation.

The following examples illustrate one solution path. Others paths are possible to arrive at the sam

Example 1: Solve -3 = 3(x + 2).
Check (after solving): 3(-3)+6 — -9+6 — -3=-3

Picture Equation

_____

divide both sides by 3 to
ut counters equally into cups

Example 2: Solve: -2x - 5-x=4
Check (after solving): -2(-3) = 5 — (-3 7—-4=4

Picture Comments

build the equation and rewrite
(collect like terms)

add 5 to both sides and
remove zero pairs

take the opposite of both sides
(accomplished by multiplying
both sides by -1),
and then divide both sides by 3

The above actions have the same effect
as diving by -3 in a single step
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at extend e =1AY,

to denote distance and direction above numbe

Graphing |

e Integers are graphed as closed cite
Example: x=3

e Solutions to inequalities that
than” (<) and “is grea

ded in the solution set.

x=3

Student Resources

Using Algebraic Techniques to Solve Equations

e of the equation (e.g., associative properties,
ive property).
(e.g., addition property of equality, multiplication

Comments

ms (-2 -3 =-5;5x —2x =3x). N
he distributive property because

erty of equality (subtract 7
se property (7 + (-7)s=20

operty of eg

ppert

both sides by 3 or multiply

alitie

e will use
s should

ys to represent sets of solutions
ot be confused with the arrows used

w O
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Student Resources

Reversing the Direction of an Inequality

by a negative number, the direction of the inequality

Resulting inequality

Direction reverses?

12> -2

No

8>-6

No

20> -8

5>.2

-12<2

-8<6

\ 4

iplyingyor divid

the O

A

3| inequa

es

sides of @n/inequality by a

y“Or not.

Solving Inequalities M®ne Varia
When solving a linear inequality, treat the in€g as if it werelan equation. When multiplying or dividing both
sides of the inequality by a negative humber, reve ire of the inequality.
Example 1 xample 2 Comments
-“Ax+1<13 2x—-9<-13 (Addition)
Do not reverse the
-1 -1 +9 +9 inequality.
Ax <12 2x < -4 (Division by a
positive number)
2X -4
Reverse the — = — Do not reverse the
uality symbol. 2 2 inequality symbol.
Solutions X<-2 Solutions
he inequality does not always reverse when solving an inequality that includes negatives.
Example 2 illustrates this.
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

em to solve real-world and mathematical problems.

ips between quantities:

al relationship, e.g., by testing for equivalent'taties in a
erving whether the graph is a straight line thro

operations to calculate with number. ; between forms as appropriate; and assess the

7.EE.4 | Use variables to represent g

leading to equations of - rand p(x + q) =r, where p, g, and r are specific rational numbers.

a. | Solve equations of thes
d in each approach. For example, the perimeter of a
rectangle is 54 €n. . atls'its width?

paid $50 per week plus $3 per sale. This week you want your pay to be at least
ity for the number of sales you need to make, and describe the solutions.

RDS FOR MATHEMATICAL PRACTICE

ense of problems and persevere in solving them.
son abstractly and quantitatively.
SMP3 onstruct viable arguments and critique the reasoning of others.
SMP4 | with mathematics.
SMP5 ropriate tools strategically.
SMP6 Attend to precision.
SMP7 Look for and make use of structure. || ”|||I|||| |”|||‘|‘|”
SMPS8 Look for and express regularity in repeated reasoning. 977816147454458
MathLinks: Grade 7 (2nd ed.) ©CMAT 42

Unit 7: Student Packet



