
Unit 5: Rational Number Arithmetic
Introduction to Integers: AMP Lesson

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1.a-b               a. 
Describe situations in 
which opposite quantities 
combine to make 0. 
b. Understand p + q as the 
number located a distance 
|q| from p, in the positive 
or negative direction 
depending on whether q is 
positive or negative. Show 
that a number and its 
opposite have a sum of 0 
(are additive inverses). 
Interpret sums of rational 
numbers by describing 
real-world context.

I can focus on 
meaning of 
operations and will 
not fall back on 
known rules. 

Meaning of Addition and 
Subtraction:  Suppose 
someone (an alien, whatever) 
has never seen a plus sign. 
Without using the word 
“addition” or “sum” or any other 
mathematical word, write a 
working definition of what a 
plus sign means in the context 
of this computation: 3+5                                              
Suppose someone (an alien, 
whatever) has never seen a 
minus sign. Without using the 
word “difference” or “subtract” 
or any other mathematical 
word, write a working definition 
of what a minus sign means in 
the context of this computation: 
5-3

Demonstrating Addition: Students work 
through several examples using the 
white and red chips to model addition. 
Goal of the activity is that students begin 
to understand the additive inverse 
property. This leads to a discussion 
about the "sea of zeros" or creating zero 
pairs. Students then write addition story 
problems using positives and negatives 
and demonstrate with their chips. 

Demonstrating Subtraction: 
Students work through several 
examples using the white and 
red chips to model subtraction. 
Students use comparison 
methods and zero pairs to make 
sense of subtracting negatives. 
Students then write subtraction 
story problems using positives 
and negatives and demonstrate 
with their chips. 

Review: Students pair 
up, first partner 
explains the idea of 
addition of integers
(Focus on key ideas, 
focus on meanings 
entailed in the 
addition of integers).
Other partner repeats 
the process with 
subtraction.

Rapid whiteboard 
response: students 
are presented with 
several 
addition/subtraction 
problems. Students 
may use their chips to 
help as needed. 

Modeling Integers 
Worksheet

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 2-3: Changing Temperatures & Changing Elevations

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1.a-b               a. 
Describe situations in 
which opposite quantities 
combine to make 0. 
b. Understand p + q as the 
number located a distance 
|q| from p, in the positive 
or negative direction 
depending on whether q is 
positive or negative. Show 
that a number and its 
opposite have a sum of 0 
(are additive inverses). 
Interpret sums of rational 
numbers by describing 
real-world context.

I can use a number 
line to add positive 
and negative 
numbers.  I 
understand how to 
add positive and 
negative numbers in 
general.

2.1 Which One Doesn't 
Belong?-Arrows: In this warm-
up, students compare four 
number line diagrams with 
arrows. To give all students 
access the activity, each 
diagram has one obvious 
reason it does not belong.

2.2 Warmer and Colder:  In this activity, 
the context of temperature is used to 
help students make sense of adding 
signed numbers (MP2). First students 
reason about temperature increases and 
decreases. They represent these 
increases and decreases on a number 
line, and then connect these temperature 
changes with adding positive numbers 
for increases and adding negative 
numbers for decreases. Students 
repeatedly add numbers to 40 and then 
to -20 to see that adding a positive 
number is the same as moving to the 
right on the number line and adding a 
negative number is the same as moving 
to the left on the number line (MP8). 

3.2 Cliffs and Caves:  The 
purpose of this activity is to see 
how to tell, from the equation, 
whether the sum will be positive, 
negative, or 0, without having to 
draw a number line diagram 
every time.

3.3 Adding Rational Numbers:  
In this activity, no scaffolding 
is given and students use any 
strategy to find the sums. 
Monitor for students who 
reason in different ways about 
the sums. 

Discussion questions:

What is the opposite 
of 5? of -8? of 1/3? of 
-0.6?
What is the sum of a 
number and its 
opposite?
Explain how to add 
two numbers with the 
same sign. With 
different signs.

3.5 Add 'Em Up: 
Students show their 
understanding of 
adding integers with 
several addition 
expressions. 

Practice Problems from 
Lesson 3 #1-5

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 4: Money and Debts

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1  Apply and 
extend previous 
understandings of addition 
and subtraction to add and 
subtract rational numbers; 
represent addition and 
subtraction on a horizontal 
or vertical number line 
diagram.

I understand what 
positive and 
negative numbers 
mean in a situation 
involving money.

4.1 Concert Tickets:  There are 
many ways to think about debt, 
and the way the lender views it 
differs the way from the 
borrower does. This warm-up 
introduces the idea that we can 
represent a debt with a signed 
number. From the perspective 
of the person who owes 
money, the debt is usually 
viewed as a negative number. 
From the perspective of the 
bank, it may be viewed as a 
positive number.

4.2 Cafeteria Food Debt:  In this activity, 
students solve problems about debts that 
can be represented with addition and 
subtraction equations. Some problems 
ask students to calculate the balance 
after the transaction and some questions 
ask students to calculate the amount of 
the transaction, given the starting and 
ending balances. Students draw number 
lines to represent each problem.

The series of questions involves a 
running balance after deposits and 
withdrawals are made. Students may 
represent this by drawing a new diagram 
for each question, or by adding on to the 
same diagram.

4.3 Bank Statement:  In this 
activity, students see that 
withdrawals, in addition to debts, 
can also be represented using 
negative numbers. Students 
continue using addition and 
subtraction to solve problems 
about debt.

Discussion questions:

What words do we 
use to mean "money 
added into" or "money 
taken out of" an 
account?
How can we 
represent owing 
money?
Why does it make 
sense to use negative 
numbers to represent 
debt?
How can we tell how 
much money is 
needed to pay off a 
debt?

4.4 Buying a Bike: 
Students solve 
problems involving 
the addition of 
integers in the context 
of a bank account. 

Practice Problems from 
Lesson 4 #1-6

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic

https://drive.google.com/file/d/1pVIWBOMmqk9ROxQaps3X_KTHWF6uTOVp/view?usp=sharing
https://drive.google.com/file/d/1pVIWBOMmqk9ROxQaps3X_KTHWF6uTOVp/view?usp=sharing
https://altasierra.cusd.com/Math7Unit5.aspx
https://altasierra.cusd.com/Math7Unit5.aspx
https://altasierra.cusd.com/Math7Unit5.aspx


Lesson 5: Representing Subtraction

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1.c  Understand 
subtraction of rational 
numbers as adding the 
additive inverse, p−q=p+
(−q). Show that the 
distance between two 
rational numbers on the 
number line is the 
absolute value of their 
difference, and apply this 
principle in real-world 
contexts

I can use a number 
line to subtract 
positive and 
negative numbers.
I can explain the 
relationship between 
addition and 
subtraction of 
rational numbers.

5.1 Equivalent Equations:  The 
purpose of this warm-up is to 
refresh students' previous 
understanding about the 
relationship between addition 
and subtraction (MP7) so they 
can write related equations.

5.2 Subtraction with Number Lines:  The 
purpose of this activity is to apply the 
representation students have used while 
adding signed numbers, as well as the 
relationship between addition and 
subtraction, to begin subtracting signed 
numbers. Students are given number line 
diagrams showing one addend and the 
sum. They are asked to figure out what 
the other addend would be. Students 
examine how these addition equations 
with missing addends can be written 
using subtraction by analyzing and 
critiquing the reasoning of others (MP3).

5.3 We Can Add Instead:  In this 
activity, students begin to see 
that subtracting a signed number 
is equivalent to adding its 
opposite. First, students match 
expressions and number line 
diagrams. Then they add and 
subtract numbers to see that 
subtracting a number is the 
same as adding its opposite 
(MP8).

Discussion questions

How could we rewrite 
the expression -5−3 
using addition? (3+?
=-5, or more simply -5
+(-3))
Does this work for all 
numbers?

5.4 Same Value: 
Students demonstrate 
their understanding of 
subtraction by 
selecting equivalent 
expressions involving 
subtraction. 

Practice Problems from 
Lesson 5 #1-5

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 6: Subtracting Rational Numbers

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1.c  Understand 
subtraction of rational 
numbers as adding the 
additive inverse, p−q=p+
(−q). Show that the 
distance between two 
rational numbers on the 
number line is the 
absolute value of their 
difference, and apply this 
principle in real-world 
contexts

I can find the 
difference between 
two rational 
numbers.
I understand how to 
subtract positive and 
negative numbers in 
general.

6.1 Number Talk-Missing 
Addends:  The purpose of this 
number talk is to remind 
students about reasoning to 
find a missing addend and to 
rewrite each addition equation 
using subtraction. In this case, 
each problem is presented as 
an equation to solve. 
Previously in this unit, we have 
represented unknown values 
with question marks. Here, the 
unknown value is represented 
with a letter.

6.2 Expression with Altitude:  In this 
activity, students return to the familiar 
context of climbing up and down a cliff to 
apply what they have learned about 
subtracting signed numbers. They 
represent the change in elevation with an 
expression and then calculate the value 
of the expression. This activity does not 
provide a number line diagram or ask 
students to draw one, but some students 
may still choose to do so.

In this activity students are introduced to 
the idea that to find the difference 
between two values, we subtract one 
from the other. They use the context to 
make sure the order of the numbers in 
the subtraction expression correct.

6,3 Does the Order Matter?:  In 
this activity, students see that if 
you reverse the order of the two 
numbers in a subtraction 
expression, you get the same 
magnitude with the opposite sign 
(MP8). This prepares them for 
the next activity, in which they 
will contrast the difference and 
the distance between two 
numbers.

Discussion questions:

What is the difference 
between 12 and 10? 
(12−10=2)
What is the difference 
between 10 and 12? 
(10−12=−2)
What is the distance 
between 12 and 10? 
(|2|=2)
What is the distance 
between 10 and 12? 
(|-2|=2)

6.4 A Subtraction 
Expression: Students 
demonstrate their 
understanding of 
subtracting by 
selecting equivalent 
expressions. 

Practice Problems from 
Lesson 6 #1-6

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 7: Adding and Subtracting to Solve Problems

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.1.c  Understand 
subtraction of rational 
numbers as adding the 
additive inverse, p−q=p+
(−q). Show that the 
distance between two 
rational numbers on the 
number line is the 
absolute value of their 
difference, and apply this 
principle in real-world 
contexts

I can solve problems 
that involve adding 
and subtracting 
rational numbers.

7.1 Positive or Negative?:  The 
purpose of this warm-up is to 
have students reason about an 
equation involving positive and 
negative rational numbers 
using what they have learned 
about operations with rational 
numbers.

7.2 Phone Inventory:  Positive and 
negative numbers are often used to 
represent changes in a quantity. An 
increase in the quantity is positive, and a 
decrease in the quantity is negative. In 
this activity, students see an example of 
this convention and are asked to make 
sense of it in the given context.

7.3 Solar Power:  It is common 
to use positive numbers to 
represent credit and negative 
numbers to represent debts on a 
bill. This task introduces 
students to this convention and 
asks them to solve addition and 
subtraction questions in that 
context. Note that whether a 
number should be positive or 
negative is often a choice, which 
means one must be very clear 
about explaining the 
interpretation of a signed 
number in a particular context 
(MP6).

7.4 Differences and Distances:  
In grade 6, students practiced 
finding the horizontal or 
vertical distance between 
points on a coordinate plane. 
In this activity, students see 
that this can be done by 
subtracting the x or y-
coordinates for the points 
(MP7). Students continue to 
work with the distinction 
between distance (which is 
unsigned) and difference 
(which is signed) (MP6). This 
prepares them finding the 
slope of a line and the 
diagonal distance between 
points in grade 8.

What are some 
situations where 
adding and 
subtracting rational 
numbers can help us 
solve problems?

7.5 Coffee Shop 
Cups: Students show 
their understanding of 
adding and 
subtracting integers in 
the context of the 
quantity of coffee 
cups. 

Practice Problems from 
Lesson 7 #1-5

https://altasierra.cusd.com/Math7Unit5.aspx
https://altasierra.cusd.com/Math7Unit5.aspx


Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 8: Position, Speed, and Direction

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.2.a  Understand 
that multiplication is 
extended from fractions to 
rational numbers by 
requiring that operations 
continue to satisfy the 
properties of operations, 
particularly the distributive 
property, leading to 
products such as (−1)(−1)
=1 and the rules for 
multiplying signed 
numbers. Interpret 
products of rational 
numbers by describing 
real-world contexts.

I can multiply a 
positive number with 
a negative number.
I can use rational 
numbers to 
represent speed and 
direction.

8.1 Distance, Rate, Time:  This 
activity reminds students of 
previous work they have done 
with constant speed situations, 
using d=rt for the relationship 
between distance, rate, and 
time. This prepares students 
for representing movement in 
opposite directions using 
signed numbers in the rest of 
this lesson.

8.2 Going Left, Going Right:  The 
purpose of this activity is to understand 
that a rate of travel at a constant speed 
(defined as velocity) can indicate the 
direction of travel, by using a negative or 
positive value to describe travel to the 
left or to the right of a location taken to 
be 0.

Students use their earlier understanding 
of a chosen zero point and describe their 
movement left (negative) or right 
(positive) along the number line, with 
different speeds. This will produce 
negative or positive end points 
depending on if they are moving to the 
left or the right.

8.3 Velocity:  The purpose of this 
activity is for students to 
encounter a concrete situation 
where multiplying two positive 
numbers results in a positive 
number, and multiplying a 
positive and a negative number 
results in a negative number. 

Discussion questions:

How can we 
represent a position 
to the left or right of a 
starting point without 
using direction 
words?
How can we 
represent how fast 
something is moving 
to the left or right from 
a starting point? What 
word do we use to 
represent speed with 
a direction?
What kind of number 
do you get when you 
multiply a negative 
number by a positive 
number?

8.4 Multiplication 
Expression:  Students 
write multiplication 
expressions to 
represent each given 
scenario. 

Practice Problems from 
Lesson 8 #1-6

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 9: Multiplying Rational Numbers

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.2.c  Apply 
properties of operations as 
strategies to multiply and 
divide rational numbers.

I can explain what it 
means when time is 
represented with a 
negative number in 
a situation about 
speed and direction.
I can multiply two 
negative numbers.

9.1 Before and After:  In this 
lesson, students will interpret 
negative time in context. The 
warm-up primes them for those 
interpretations.

9.2 Backwards in Time:  Students use 
their earlier understanding of a chosen 
zero point and description of positive and 
negative velocity, and extend this to 
include negative values for time to 
represent a time before the time 
assigned chosen as zero. This will 
produce different end points depending 
on if the velocity or time is negative or 
positive.  Students use the context to 
help make sense of the arithmetic 
problems (MP2). Looking at a number of 
different examples will help students 
describe rules for identifying the sign of 
the product of two negative numbers 
(MP8). Students may choose to use a 
number line to help them in their 
reasoning; this is an example of using 
appropriate tools strategically (MP5).

9.3 Cruising:  In this activity, 
students find the position of a 
car traveling at a constant 
velocity at different positive and 
negative times, and plot the 
points in the coordinate plane. 
They see that just as with 
constant speed, the graph goes 
through (0,0), but because the 
velocity is negative it slants 
downward from left to right 
instead of passing through the 
first quadrant.

Discussion questions:

How can we 
represent a time that 
came before a 
specific zero point?
What kind of number 
do you get when you 
multiply a negative 
number by a positive 
number? Use a 
context from the 
lesson to explain why 
this makes sense.
What kind of number 
do you get when you 
multiply a negative 
number by a negative 
number? Use a 
context from the 
lesson to explain why 
this makes sense.

9.5 True Statements: 
Students decide 
whether or not 
multiplication 
equations are true or 
false. 

Practice Problems from 
Lesson 9 #1-5

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 11: Dividing Rational Numbers

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework

https://altasierra.cusd.com/Math7Unit5.aspx
https://altasierra.cusd.com/Math7Unit5.aspx
https://altasierra.cusd.com/Math7Unit5.aspx


7.NS.A.2  Apply and 
extend previous 
understandings of 
multiplication and division 
and of fractions to multiply 
and divide rational 
numbers.

I can divide rational 
numbers.

11.1 Tell Me Your Sign:  For 
this warm-up students use 
what they have learned about 
multiplication and division with 
rational numbers to answer 
questions about the solution to 
an equation.

11.2 Multiplication and Division:  The 
purpose of this activity is to understand 
that the division facts for rational 
numbers are simply a consequence of 
the multiplication done previously. 
Students work several numerical 
examples relating multiplication to 
division, and then articulate a rule for the 
sign of a quotient based on the signs of 
the dividend and divisor (MP8).

11.3 Drilling Down:  The purpose 
of this activity is to use the new 
skills of multiplying and dividing 
rational numbers to represent 
and solve problems in a new 
context (MP4). In this activity 
students are using using 
multiplication and division of 
negatives and working with a 
proportional relationship with a 
negative constant of 
proportionality. Students should 
use what they know about 
proportional relationships to help 
them (for example; points lie on 
a straight line, line passes 
through zero, there is a point (1,
k) that lies on the line).

Discussion questions:

What kind of number 
do you get when you 
divide a negative 
number by a positive 
number? Use a 
multiplication 
equation to explain 
why this makes 
sense.
What kind of number 
do you get when you 
divide a negative 
number by a negative 
number? Use a 
multiplication 
equation to explain 
why this makes 
sense.

11.4 Matching 
Division Expressions: 
Students demonstrate 
their understanding of 
division of integers by 
matching equivalent 
expressions. 

Practice Problems from 
Lesson 11 #1-6

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 12: Negative Rates

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.3  Solve real-world 
and mathematical 
problems involving the 
four operations with 
rational numbers.
Computations with rational 
numbers extend the rules 
for manipulating fractions 
to complex fractions.

I can solve problems 
that involve negative 
rates.
I can solve problems 
that involve 
multiplying and 
dividing rational 
numbers.

12.1 Grapes Per Minutes:  The 
purpose of this warm-up is to 
review "per" language.

12.2 Water Level in the Aquarium:  This 
activity builds students understanding of 
how negative rates can be used to model 
directed change. Students use their 
knowledge of dividing and multiplying 
negative numbers to answer questions 
involving rates. They are not expected to 
express these as relationships of the 
form y=kx in this activity, though some 
students might. In the second question 
students will also need to convert 
between different rates.

12.3 Up and Down with the 
Piccards:  This activity builds on 
students' previous work with 
proportional relationships, as 
well as their understanding of 
multiplying and dividing signed 
numbers, to model different 
historical scenarios involving 
ascent and descent, and 
students must explain their 
reasoning (MP3). While 
equations of the form y=kx are 
not technically proportional 
relationships if k is negative, 
students can still work with these 
equations.

Discussion questions:

What other rates have 
you encountered 
where it makes sense 
to have positive and 
negative values?

12..4 Submarines: 
Students write an 
equation to represent 
the relationship in the 
given context about 
negative rates. 

Practice Problems from 
Lesson 12 #1-5

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 13: Expressions with Rational Numbers

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.3  Solve real-world 
and mathematical 
problems involving the 
four operations with 
rational numbers.
Computations with rational 
numbers extend the rules 
for manipulating fractions 
to complex fractions.

I can add, subtract, 
multiply, and divide 
rational numbers.
I can evaluate 
expressions that 
involve rational 
numbers.

13.1 True or False-Rational 
Numbers:  The purpose of this 
warm-up is for students to 
reason about numeric 
expressions using what they 
know about operations with 
negative and positive numbers 
without actually computing 
anything.

13.2 Card Sort-The Same But Different:  
In this activity students continue to build 
fluency operating with signed numbers 
as they match different expressions that 
have the same value. Students look for 
and use the relationship between inverse 
operations (MP7).

13.3 Near and Far from Zero:  In 
the previous activity, students 
interpreted the meaning of -x 
when x represented a positive 
value and when x represented a 
negative value. The purpose of 
this activity is to understand that 
variables can have negative 
values, but if we compare two 
expressions containing the same 
variable, it is not possible to 
know which expression is larger 
or smaller (without knowing the 
values of the variables). For 
example, if we know that a is 
positive, then we know that 5a is 
greater than 4a; however, if a 
can be any rational number, 
then it is possible for 4a to be 
greater than 5a, or equal to 5a.

13.4 Seagulls and Sharks 
Again:  The purpose of this 
activity is for students to 
interpret an expression in 
terms of the position it 
represents on a number line 
and to interpret the meaning of 
an associated equation. 
Expressions are equal when 
they represent the same 
position on a number line. This 
activity uses a familiar context 
that students have 
encountered before, so that 
they can more quickly engage 
with the meaning of the 
expressions. In this activity, 
students use the structure of 
the number line to reason 
about the relative values of 
expressions (MP7).

Discussion questions:

Explain the rules for 
arithmetic with 
negative numbers.
Can you give an 
example of a number 
whose additive 
inverse is the same 
as its multiplicative 
inverse? Why not?

13.5 Make Them 
True:  In each 
equation, students 
select an operation to 
make the equation 
true.

Practice Problems from 
Lesson 13 #1-6

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 14: Solving Problems with Rational Numbers

https://altasierra.cusd.com/Math7Unit5.aspx
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Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.NS.A.3  Solve real-world 
and mathematical 
problems involving the 
four operations with 
rational numbers.
Computations with rational 
numbers extend the rules 
for manipulating fractions 
to complex fractions.

I can solve problems 
using the four 
operations with 
rational numbers.
I can represent 
situations with 
expressions that 
include rational 
numbers.

14.1 Which One Doesn't 
Belong?-Equations:  This 
warm-up prompts students to 
compare four equations. It 
encourages students to explain 
their reasoning, hold 
mathematical conversations, 
and gives you the opportunity 
to hear how they use 
terminology and talk about the 
equations in comparison to 
one another. To allow all 
students to access the activity, 
each equation has one obvious 
reason it does not belong.

14.2 Draining and Filling a Tank:  The 
purpose of this activity is for students to 
use the four operations on rational 
numbers solve a problem about water in 
a tank. The activity presents another 
example where negative time is used; 
this time to describe before a sensor 
starts working. Students examine the 
change as a separate column before 
using the starting point to model the 
draining of the tank.

14.3 Buying and Selling Power:  
The purpose of this activity is for 
students to use the four 
operations on rational numbers 
solve real-world problems.

In the activity about 
the water tank,

What did a positive 
amount represent? 
What did a negative 
amount represent?                                   
In the activity about 
the price of electricity,

What did a positive 
amount represent? 
What did a negative 
amount represent? 

14.4 Charges and 
Checks:  Students 
solve real-world 
problems involving 
operations with 
rational numbers.

Practice Problems from 
Lesson 14 #1-5

Lesson Resources: Click Here

Unit 5: Rational Number Arithmetic
Lesson 15: Solving Equations with Rational Numbers

Standard Objective Warm-Up Activity Activity Activity Lesson Synthesis
Cool 

Down/Assessment Homework
7.EE.B.4  Use variables to 
represent quantities in a 
real-world or mathematical 
problem, and construct 
simple equations and 
inequalities to solve 
problems by reasoning 
about the quantities.

I can solve 
equations that 
include rational 
numbers and have 
rational solutions.

15.1 Number Talk-Opposites 
and Reciprocals:  The purpose 
of this number talk is to:

Remind students that the sum 
of a number and a number of 
the same magnitude with the 
opposite sign is zero.
Remind students that the 
product of a number and its 
reciprocal is one.
Establish common vocabulary 
for referring to these numerical 
relationships.

15.2 Match Solutions:  Students solved 
equations of the form x+p=q and px=q in 
grade 6, but the equations only involved 
positive values. This activity bridges their 
understanding of a solution to an 
equation as a value that makes the 
equation true with their understanding of 
operations involving negative numbers 
from this unit. This activity builds on the 
work students have done in this lesson 
evaluating expressions at different 
values.

15.3 Trip to the Mountains:  In 
this activity, students interpret 
equations that represent 
situations (MP2). The purpose is 
for students to see that 
equations of the form x+p=q can 
be solved by adding the 
opposite of p to the equation, 
regardless of whether p is 
positive or negative. Students 
also see that equations of the 
form px=q can be solved by 
multiplying the equation by the 
reciprocal of p. Through this 
work, students see that the 
structure of equations can be 
used to reason about a path to a 
solution (MP7) even when 
negative values are included or 
when a variable can represent a 
negative number.

15.4 Card Sort-Matching 
Inverse:  The blackline master 
is a set of matching cards with 
fractions and integers. The 
students first recall the work 
from the previous section 
about additive inverses by 
matching them. They then 
match multiplicative inverses.

When matching multiplicative 
inverses, students should now 
use the fact that division 
follows the same structure as 
multiplication to identify that 
negative numbers require a 
negative inverse and positive 
numbers require a positive 
inverse.

How can we solve an 
equation like x+(-9.2)
=7.5?  How can we 
solve an equation like 
x⋅(-9.2)=7.5?  
Suppose we know 
that 60 is 45 of a 
number. What is the 
difference between 
writing the equation 
45x=60 and writing 
the equation 
x=60⋅54?

15.5 Hiking Trip:  
Students write and 
solve an equation to 
represent this 
situation

Practice Problems from 
Lesson 15 #1-5
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7.EE.B.4.a  Solve word 
problems leading to 
equations of the form 
px+q=r and p(x+q)=r, 
where p, q, and r are 
specific rational numbers. 
Solve equations of these 
forms fluently. Compare 
an algebraic solution to an 
arithmetic solution, 
identifying the sequence 
of the operations used in 
each approach. For 
example, the perimeter of 
a rectangle is 54 cm. Its 
length is 6 cm. What is its 
width?

I can write and solve 
equations to 
represent situations 
that involve rational 
numbers.
I can explain what 
the solution to an 
equation means for 
the situation.

16.1 Don't Solve It:  For this 
warm-up students use what 
they have learned about 
arithmetic with negative and 
positive numbers to determine 
the sign of solutions to 
equations. 

16.2 Warmer or Colder Than Before?:  In 
this activity, students work with changing 
temperatures to build understanding of 
equations that represent situations with 
negative coefficients, variables, and 
solutions. Students choose from a bank 
of equations to find two equations, one 
that represents the situation using a 
variable and the other representing the 
path to solve for the variable. They 
interpret the meaning of the variable in 
the context of each situation, solve for 
the value of the variable that makes the 
equations true, and explain how the 
equations and their solutions describe 
the situation.

16.4 Equations Tell A Story:  
Unlike the previous activities, 
this activity gives students a 
chance to generate an equation 
by themselves, in preparation for 
the work in the upcoming 
lessons.

When writing an 
equation to represent 
a situation, how do 
you decide what your 
variable represents?
How do you solve the 
equation?

16.5 Floating Above a 
Sunken Canoe:  
students interpret the 
context of an 
equation. What does 
the variable d 
represent?
What value of d 
makes the equation 
true? Explain your 
reasoning.

Practice Problems from 
Lesson 16 #1-6

Lesson Resources: Click Here

https://altasierra.cusd.com/Math7Unit5.aspx

