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Accelerated 7th Grade Math First Quarter 

Module 1: Ratios and Proportional Relationships (30 days) 
Unit 1:  Proportional Reasoning and Relationships 

In this unit, students investigate and solve problems involving rates. As part of this work, students apply positive rational number operations to write and solve equations of the form 
px + q = r and p(x + q) = r in which q = 0 (i.e., 1---step equations), thereby reinforcing their Grade 6 work in writing and solving equations (6.EE.B.7). 
 
The standards in this unit are a critical area for this grade. They build on the work of the previous unit to reinforce and formalize understandings of proportional relationships. This 
unit also builds foundational understandings for slope that will be formalized in Grade 8.  
 

Big Idea: 

• Rates, ratios, percentages and proportional relationships express how quantities change in relationship to each other. 
• Rates, ratios, percentages and proportional relationships can be represented in multiple ways. 
• Rates, ratios, percentages and proportional relationships can be applied to problem solving situations. 
• Rates, ratios, percentages and proportional relationships can be applied to problem solving situations such as interest, tax, discount, etc. 
• Rates, ratios, percentages and proportional relationships can be applied to solve multi-step ratio and percent problems. 
• Scale drawings can be applied to problem solving situations involving geometric figures. 
• Geometrical figures can be used to reproduce a drawing at a different scale. 

Essential 
Questions: 

• How do rates, ratios, percentages and proportional relationships apply to our world? 
• When and why do I use proportional comparisons? 
• How does comparing quantities describe the relationship between them? 
• How do graphs illustrate proportional relationships? 
• How can I use proportional relationships to solve ratio and percent problems? 
• How can I use scale drawings to compute actual lengths and area? 
• How can I use geometric figures to reproduce a drawing at a different scale? 

Vocabulary 
unit rates, ratios, proportional relationships, proportions, constant of proportionality, complex fractions, proportion, ratio, proportional 
relationships, percent, simple interest, rate, principal, tax, discount, markup, markdown, gratuity, commissions, fees, percent of error, rate of 
change, scale drawing, dimensions, scale factor 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 
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7 RP.
A 

1 A. Analyze proportional relationships and use 
them to solve real---world and mathematical 
problems.  

 
Compute unit rates associated with ratios of fractions, 
including ratios of lengths, areas and other quantities 
measured in like or different units. For example, if a 
person walks ½ mile in each ¼ hour, compute the unit 
rate as the complex fraction ½/¼ miles per hour, 
equivalently 2 miles per hour.  
 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.6. Attend to precision. 

Students continue to work with unit rates from 6th grade; however, 
the comparison now includes fractions compared to fractions.  The 
comparison can be with like or different units.  Fractions may be 
proper or improper. 
 
Example 1: 
If ½ gallon of paint covers 1/6 of a wall, then how much paint is needed 
for the entire wall? 
 
Solution: 
½ gal / 1/6 wall. 
 
3 gallons per 1 wall 
 
 

In Module 1, students 
build on their Grade 6 
experiences with ratios, 
unit rates, and fraction 
division to analyze 
proportional 
relationships. They 
decide whether two 
quantities are in a 
proportional relationship, 
identify constants of 
proportionality, and 
represent the 
relationship by equations. 
These skills are then 
applied to real-world 
problems including scale 
drawings. 

 
7 RP.

A 
2 A. Analyze proportional relationships and use 

them to solve real---world and mathematical 
problems.  
 
Recognize and represent proportional relationships 
between quantities.  
a. Decide whether two quantities are in a proportional 
relationship, e.g., by testing for equivalent ratios in a 
table or graphing on a coordinate plane and observing 
whether the graph is a straight line through the origin.  
 
 b. Identify the constant of proportionality (unit rate) in 
tables, graphs, equations, diagrams, and verbal 
descriptions of proportional relationships.  
  
c. Represent proportional relationships by equations. 
For example, if total cost t is proportional to the number 
n of items purchased at a constant price p, the 
relationship between the total cost and the number of 
items can be expressed as t = pn.  

Students’ understanding of the multiplicative reasoning used with 
proportions continues from 6th grade. Students determine if two 
quantities are in a proportional relationship from a table. Fractions and 
decimals could be used with this standard. 
 
Note:  This standard focuses on the representations of proportions.  
Solving proportions is addressed in 7.SP.3.  
Example 1: 
The table below gives the price for different numbers of books.  Do the 
numbers in the table represent a proportional relationship? 

 
Solution: 
Students can examine the numbers to determine that the price is the 

Students model with 
mathematics (MP.4) and 
attend to precision 
(MP.6) as they look for 
and express repeated 
reasoning (MP.8) by 
generating various 
representations of 
proportional relationships 
and use those 
representations to 
identify and describe 
constants of 
proportionality.  
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d. Explain what a point (x, y) on the graph of a 
proportional relationship means in terms of the 
situation, with special attention to the points (0, 0) and 
(1, r) where r is the unit rate.  
 

number of books multiplied by 3, except for 7 books.  The row with 
seven books for $18 is not proportional to the other amounts in the 
table; therefore, the table does not represent a proportional 
relationship. 
 
Students graph relationships to determine if two quantities are in a 
proportional relationship and to interpret the ordered pairs.  If the 
amounts from the table above are graphed (number of books, price), 
the pairs (1, 3), (3, 9), and (4, 12) will form a straight line through the 
origin (0 books, 0 dollars), indicating that these pairs are in a 
proportional relationship. The ordered pair (4, 12) means that 4 books 
cost $12.  However, the ordered pair (7, 18) would not be on the line, 
indicating that it is not proportional to the other pairs. 
 
The ordered pair (1, 3) indicates that 1 book is $3, which is the unit 
rate.  The y-coordinate when x = 1 will be the unit rate.  The constant 
of proportionality is the unit rate.  Students identify this amount from 
tables (see example above), graphs, equations and verbal descriptions 
of proportional relationships. 
 
Example 2: 
The graph below represents the price of the bananas at one store. 
What is the constant of proportionality? 
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Solution: 
From the graph, it can be determined that 4 pounds of bananas is 
$1.00; therefore, 1 pound of bananas is $0.25, which is the constant of 
proportionality for the graph.  Note:  Any point on the line will yield 
this constant of proportionality. 
 
Students write equations from context and identify the coefficient as 
the unit rate which is also the constant of proportionality. 
 
Example 3: 
The price of bananas at another store can be determined by the 
equation:  P = $0.35n, where P is the price and n is the number of 
pounds of bananas.  What is the constant of proportionality (unit rate)? 
 
Solution: 
The constant of proportionality is the coefficient of x (or the 
independent variable).  The constant of proportionality is 0.35. 
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Example 4: 
A student is making trail mix. Create a graph to determine if the 
quantities of nuts and fruit are proportional for each serving size listed 
in the table. If the quantities are proportional, what is the constant of 
proportionality or unit rate that defines the relationship? Explain how 
the constant of proportionality was determined and how it relates to 
both the table and graph. 

 

 
The relationship is proportional. For each of the other serving sizes 
there are 2 cups of fruit for every 1 cup of nuts (2:1).  The constant 
of proportionality is shown in the first column of the table and by 
the steepness (rate of change) of the line on the graph. 
Example 5: 
The graph below represents the cost of gum packs as a unit rate of $2 
dollars for every pack of gum. The unit rate is represented as $2/pack. 
Represent the relationship using a table and an equation. 
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Equation: d = 2g, where d is the cost in dollars and g is the packs of 
gum. 
A common error is to reverse the position of the variables when writing 
equations. Students may find it useful to use variables specifically 
related to the quantities rather than using x and y. Constructing verbal 
models can also be helpful. A student might describe the situation as 
“the number of packs of gum times the cost for each pack is the total 
cost in dollars”. They can use this verbal model to construct the 
equation. Students can check their equation by substituting values and 
comparing their results to the table. The checking process helps 
student revise and recheck their model as necessary. The number of 
packs of gum times the cost for each pack is the total cost. (g x 2 = d) 
x 2 = d) 
 

7 RP.
A 

3 A.Analyze proportional relationships and use 
them to solve real---world and mathematical 

7.RP.3  In 6th grade, students used ratio tables and unit rates to solve 
problems.  Students expand their understanding of proportional  
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problems.  
Use proportional relationships to solve multistep ratio 
and percent problems. Examples: simple interest, tax, 
markups and markdowns, gratuities and commissions, 
fees, percent increase and decrease, percent error.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 
 

reasoning to solve problems that are easier to solve with cross-
multiplication.  Students understand the mathematical foundation for 
cross-multiplication.  An explanation of this foundation can be found 
in  Developing Effective Fractions Instruction for Kindergarten Through 
8th Grade. 
 
Example: 
 
Sally has a recipe that needs  ¾ teaspoon of butter for every 2 cups of 
milk.  If Sally increases the amount of milk to 3 cups of milk, how many 
teaspoons of butter are needed? 
Using these numbers to find the unit rate may not be the most efficient 
method. Students can set up the following proportion to show the 
relationship between butter and milk.   

 
Solution: 
One possible solution is to recognize that 

 
The amount of butter needed would be 1 1/8 teaspoons.  A second 
way to solve this proportion is to use cross-multiplication 3/4 • 3 = 2x.  
Solving for x would give 1 1/8teaspoons of butter. 
 
Finding the percent error is the process of expressing the size of the 
error (or deviation) between two measurements. To calculate the 
percent error, students determine the absolute deviation (positive 
difference) between an actual measurement and the accepted value 
and then divide by the accepted value.  Multiplying by 100 will give the 
percent error.  (Note the similarity between percent error and percent 
of increase or decrease) 

 
Example 2: 
Jamal needs to purchase a countertop for his kitchen. Jamal 
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measured the countertop as 5 ft. The actual measurement is 4.5 ft. 
What is Jamal’s percent error? 

 
The use of proportional relationships is also extended to solve percent 
problems involving sales tax, markups and markdowns simple interest 
(I = prt, where I = interest, p = principal, r = rate, and t = time (in 
years)), gratuities and commissions, fees, percent increase and 
decrease, and percent error. 
 
Students should be able to explain or show their work using a 
representation (numbers, words, pictures, physical objects, or 
equations) and verify that their answer is reasonable. Students use 
models to identify the parts of the problem and how the values are 
related. For percent increase and decrease, students identify the 
starting value, determine the difference, and compare the difference in 
the two values to the starting value. 
 
For example, Games Unlimited buys video games for $10.  The store 
increases their purchase price by 300%? What is the sales price of the 
video game? 
Using proportional reasoning, if $10 is 100% then what amount would 
be 300%?  Since 300% is 3 times 100%, $30 would be $10 times 3.  
Thirty dollars represents the amount of increase from $10 so the new 
price of the video game would be $40. 
 
Example 3: 
Gas prices are projected to increase by 124% by April 2015. A gallon of 
gas currently costs $3.80. What is the projected cost of a gallon of gas 
for April 2015? 
 
Solution: 
Possible response: “The original cost of a gallon of gas is $3.80. An 
increase of 100% means that the cost will double. Another 24% will 
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need to be added to figure out the final projected cost of a gallon of 
gas. Since 25% of $3.80 is about $0.95, the projected cost of a gallon of 
gas should be around $8.15.” 

 
Example 9: 
Stephanie paid $9.18 for a pair of earrings.  This amount includes a tax 
of 8%.  What was the cost of the item before tax? 
 
Solution: 
One possible solution path follows: 
$9.18 represents 100% of the cost of the earrings + 8% of the cost of 
the earrings.  This representation can be expressed as 1.08c = 9.18, 
where c represents the cost of the earrings.  Solving for c gives $8.50 
for the cost of the earrings. 
 
Students should be able to explain or show their work using a 
representation (numbers, words, pictures, physical objects, or 
equations) and verify that their answer is reasonable. Models help 
students to identify the parts of the problem and how the values are 
related. For percent increase and decrease, students identify the 
starting value, determine the difference, and compare the difference in 
the two values to the starting value. 
Examples: 

• Gas prices are projected to increase 124% by April 
2015. A gallon of gas currently costs $4.17. What is 
the projected cost of a gallon of gas for April 2015?  A 
student might say: “The original cost of a gallon of 
gas is $4.17. An increase of 100% means that the cost 
will double. I will also need to add another 24% to 
figure out the final projected cost of a gallon of gas. 
Since 25% of $4.17 is about $1.04, the projected cost 
of a gallon of gas should be around $9.40.”   
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$4.17 + 4.17 + (0.24 • 4.17) = 2.24 x 4.17 

 
• A sweater is marked down 33%. Its original price was 

$37.50. What is the price of the sweater before sales 
tax? 

 
The discount is 33% times 37.50. The sale price of the sweater is the 
original price minus the discount or 67% of the original price of the 
sweater, or Sale Price = 0.67 x Original Price. 

• A shirt is on sale for 40% off. The sale price is $12. 
What was the original price? What was the amount 
of the discount? 

     

 
• At a certain store, 48 television sets were sold in 

April. The manager at the store wants to encourage 
the sales team to sell more TVs and is going to give all 
the sales team members a bonus if the number of 
TVs sold increases by 30% in May. How many TVs 
must the sales team sell in May to receive the bonus?  
Justify your solution. 

• A salesperson set a goal to earn $2,000 in May. He 
receives a base salary of $500 as well as a 10% 
commission for all sales. How much merchandise will 
he have to sell to meet his goal?  

• After eating at a restaurant, your bill before tax is 
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$52.60. The sales tax rate is 8%. You decide to leave a 
20% tip for the waiter based on the pre-tax amount. 
How much is the tip you leave for the waiter? How 
much will the total bill be, including tax and tip? 
Express your solution as a multiple of the bill. The 
amount paid = 0.20 x $52.50 + 0.08 x $52.50 = 0.28 x 
$52.50. 
 

Several problem situations have been represented with this standard; 
however, every possible situation cannot be addressed here. 
 
 

7 EE.
B 

4a B.Solve real---life and mathematical problems 
using numerical and algebraic expressions and 
equations.  
 
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.  

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?  
 

7.MP.2. Reason abstractly and quantitatively. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
 

Students write an equation to model the situation. Students explain 
how they determined whether to write an equation or inequality and 
the properties of the real number system that you used to find a 
solution.  In contextual problems, students define the variable and use 
appropriate units. 
 
Students solve multi-step equations derived from word problems.  
Students use the arithmetic from the problem to generalize an 
algebraic solution. 
 
Example 1: 
The youth group is going on a trip to the state fair. The trip costs $52. 
Included in that price is $11 for a concert ticket and the cost of 2 
passes, one for the rides and one for the game booths. Each of the 
passes cost the same price. Write an equation representing the cost of 
the trip and determine the price of one pass. 
 
Solution: 
x =cost of one pass 
 

 

The equations (7.EE.B.4a) 
in this unit are strictly 
one---step. Students solve 
multi---step equations in 
units 6 and 7. Students 
will solve problems 
leading to inequalities in 
unit 7.  
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Students could also reason that if 2/3 of some amount is -12 then 1/3 
is -6.  Therefore, the whole amount must be 3 times -6 or -18. 
 
Example 3: 
Amy had $26 dollars to spend on school supplies. After buying 10 pens, 
she had $14.30 left. How much did each pen cost including tax? 
Solution: 
x = number of pens 
26 = 14.30 + 10x 
Solving for x gives $1.17 for each pen. 
Example 4: 
The sum of three consecutive even numbers is 48. What is the smallest 
of these numbers? 
Solution: 
x = the smallest even number 
x + 2 = the second even number 
x + 4 = the third even number 
x + x + 2 + x + 4 = 48 
3x + 6 = 48 
3x = 42 
x  = 14 
14 
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7 G.
A 

1 A.Draw, construct, and describe geometrical 
figures and describe the relationships between 
them.  
 
Solve problems involving scale drawings of geometric 
figures, including computing actual lengths and areas 
from a scale drawing and reproducing a scale drawing 
at a different scale.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 
 

Students determine the dimensions of figures when given a scale and 
identify the impact of a scale on actual length (one-dimension) and 
area (two-dimensions). Students identify the scale factor given two 
figures.  Using a given scale drawing, students reproduce the drawing 
at a different scale.   Students understand that the lengths will change 
by a factor equal to the product of the magnitude of the two size 
transformations. 
 
Example 1: 
Julie shows the scale drawing of her room below. If each 2 cm on the 
scale drawing equals 5 ft, what are the actual dimensions of Julie’s 
room? Reproduce the drawing at 3 times its current size. 

 

 

Work with scale drawings 
(7.G.A.1) should be 
included as an instance of 
proportional reasoning. 
Since area relationships in 
scale drawings are not 
proportional, they will be 
addressed in unit 13.  
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Example 2: 
If the rectangle below is enlarged using a scale factor of 1.5, what will 
be the perimeter and area of the new rectangle? 

 
Solution: 
The perimeter is linear or one-dimensional.  Multiply the perimeter of 
the given rectangle (18 in.) by the scale factor (1.5) to give an answer 
of 27 in.  Students could also increase the length and width by the scale 
factor of 1.5 to get 10.5 in. for the length and 3 in. for the width.  The 
perimeter could be found by adding 10.5 + 10.5 + 3 + 3 to get 27 in. 
The area is two-dimensional so the scale factor must be squared.  The 
area of the new rectangle would be 14 x 1.52 or 31.5 in2.                                                                                                                                                                                
 
 
 

8 G.
A 

3 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Describe the effect of dilations, translations, rotations, 
and reflections on two-dimensional figures using 
coordinates. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

Students identify resulting coordinates from translations, reflections, 
and rotations (90º, 180º and 270º both clockwise and 
counterclockwise), recognizing the relationship between the 
coordinates and the transformation. 
 
Translations 
Translations move the object so that every point of the object moves in 
the same direction as well as the same distance. In a translation, the 
translated object is congruent to its pre-image. Triangle ABC has been 
translated 7 units to the right and 3 units up. To get from A (1,5) to A’ 
(8,8), move A 7 units to the right (from x = 1 to x = 8) and 3 units up 
(from y = 5 to y = 8). Points B and C also move in the same direction (7 
units to the right and 3 units up), resulting in the same changes to each 
coordinate. 
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Reflections 
A reflection is the “flipping” of an object over a line, known as the “line 
of reflection”.  In the 8th grade, the line of reflection will be the x-axis 
and the y-axis.   Students recognize that when an object is reflected 
across the y-axis, the reflected x-coordinate is the opposite of the pre-
image x-coordinate (see figure below). 

 
Likewise, a reflection across the x-axis would change a pre-image 
coordinate (3, -8) to the image coordinate of 
(3, 8)  -- note that the reflected y-coordinate is opposite of the pre-
image y-coordinate. 
 
 
 
Rotations 
A rotation is a transformation performed by “spinning” the figure 
around a fixed point known as the center of rotation.  The figure may 
be rotated clockwise or counterclockwise up to 360º (at 8th grade, 
rotations will be around the origin and a multiple of 90º).  In a rotation, 
the rotated object is congruent to its pre-image. 
 
Consider when triangle DEF is 180˚ clockwise about the origin. The 
coordinate of triangle DEF are D(2,5), E(2,1), and F(8,1). When rotated 
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180˚ about the origin, the new coordinates are D’(-2,-5), E’(-2,-1) and 
F’(-8,-1). In this case, each coordinate is the opposite of its pre-image 
(see figure below). 
 

 
 

8 G.
A 

4 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Understand that a two-dimensional figure is similar to 
another if the second can be obtained from the first by 
a sequence of rotations, reflections, translations, and 
dilations; given two similar two-dimensional figures, 
describe a sequence that exhibits the similarity 
between them. 
 
8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

Similar figures and similarity are first introduced in the 8th grade. 
Students understand similar figures have congruent angles and sides 
that are proportional.  Similar figures are produced from dilations.  
Students describe the sequence that would produce similar figures, 
including the scale factors.  Students understand that a scale factor 
greater than one will produce an enlargement in the figure, while a 
scale factor less than one will produce a reduction in size. 
 
Example1: 
Is Figure A similar to Figure A’? Explain how you know. 
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Solution:  Dilated with a scale factor of ½ then reflected across the x-
axis, making Figures A and A’ similar. 
 
Students need to be able to identify that triangles are similar or 
congruent based on given information. 
 
Example 2: 
Describe the sequence of transformations that results in the 
transformation of Figure A to Figure A’. 

 
Solution:  90° clockwise rotation, translate 4 right and 2 up, dilation of 
½.  In this case, the scale factor of the dilation can be found by using 
the horizontal distances on the triangle (image = 2 units; pre-image = 4 
units) 
 

8 G.
A 

5 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Use informal arguments to establish facts about the 
angle sum and exterior angle of triangles, about the 
angles created when parallel lines are cut by a 
transversal, and the angle-angle criterion for similarity 
of triangles. For example, arrange three copies of the 
same triangle so that the sum of the three angles 
appears to form a line, and give an argument in terms 
of transversals why this is so. 

8.MP.3. Construct viable arguments and critique the 

Students use exploration and deductive reasoning to determine 
relationships that exist between the following: 
a) angle sums and exterior angle sums of triangles, b) angles created 
when parallel lines are cut by a transversal, and c) the angle-angle 
criterion for similarity of triangle. 
 
Students construct various triangles and find the measures of the 
interior and exterior angles.  Students make conjectures about the 
relationship between the measure of an exterior angle and the other 
two angles of a triangle. (the measure of an exterior angle of a triangle 
is equal to the sum of the measures of the other two interior angles) 
and the sum of the exterior angles (360º).  Using these relationships, 
students use deductive reasoning to find the measure of missing 
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reasoning of others. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

angles. 
 
Students construct parallel lines and a transversal to examine the 
relationships between the created angles.  Students recognize vertical 
angles, adjacent angles and supplementary angles from 7th grade and 
build on these relationships to identify other pairs of congruent angles.  
Using these relationships, students use deductive reasoning to find the 
measure of missing angles. 
 
Example 1: 
You are building a bench for a picnic table.  The top of the bench will be 
parallel to the ground. 

 
Explain your answer. 

 
Solution: 
Angle 1 and angle 2 are alternate interior angles, giving angle 2 a 
measure of 148º.  Angle 2 and angle 3 are supplementary.  Angle 3 will 
have a measure of 32º so  
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Students can informally conclude that the sum of the angles in a 
triangle is 180º (the angle-sum theorem) by applying their 
understanding of lines and alternate interior angles. 
 
Example 3: 

 
Solution:   Angle a is 35º because it alternates with the angle inside the 
triangle that measures 35º.  Angle c is 80º because it alternates with 
the angle inside the triangle that measures 80º.  Because lines have a 
measure of 180º, and angles a + b + c form a straight line, then angle b 
must be 65 º  (180 – (35 + 80) = 65).  Therefore, the sum of the angles 
of the triangle is 35º + 65 º + 80 º. 
 
Example 4: 
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What is the measure of angle 5 if the measure of angle 2 is 45º and the 
measure of angle 3 is 60º? 
 

 
 
Solution:  Angles 2 and 4 are alternate interior angles, therefore the 
measure of angle 4 is also 45º.  The measure of angles 3, 4 and 5 must 
add to 180º.  If angles 3 and 4 add to 105º the angle 5 must be equal to 
75º. 
Students construct various triangles having line segments of different 
lengths but with two corresponding congruent angles.  Comparing 
ratios of sides will produce a constant scale factor, meaning the 
triangles are similar.   Students solve problems with similar triangles. 
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Accelerated 7th Grade Math First Quarter 

Module 2: Rational Numbers (30 days) 
Unit 2:  Rational number Operations – addition and subtraction 

Students continue to build an understanding of the number line in Module 2 from their work in Grade 6. They learn to add, subtract, multiply, and divide rational numbers. Module 2 
includes rational numbers as they appear in expressions and equations—work that is continued in Module 3. 
The purpose of this unit is to provide an opportunity for students to reinforce and extend their understanding of addition and subtraction with rational numbers. In builds on 
students’ solid understanding of integers, other rational numbers, and absolute value as described in the Grade 6 CCSSM (6.NS.C).  Positive and negative fractions, decimals, and 
whole numbers should be included in this unit.  
 

Big Idea: 

• Rational numbers use the same properties as whole numbers. 
• Rational numbers can be used to represent and solve real-life situation problems. 
• Rational numbers can be represented with visuals (including distance models), language, and real-life contexts. 
• A number line model can be used to represent the unique placement of any number in relation to other numbers. 
• There are precise terms and sequence to describe operations with rational numbers. 

Essential 
Questions: 

• How are rational numbers used and applied in real-life and mathematical situations? 
• What is the relationship between properties of operations and types of numbers? 

Vocabulary rational numbers, integers, additive inverse, Commutative property, distributive property 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 NS.
A 

1 A.Apply and extend previous understandings of 
operations with fractions to add, subtract, 
multiply, and divide rational numbers.  
 
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.  
 
a. Describe situations in which opposite quantities 

Students add and subtract rational numbers.  Visual representations 
may be helpful as students begin this work; they become less 
necessary as students become more fluent with these operations. The 
expectation of the CCSS is to build on student understanding of 
number lines developed in 6th grade. 
Example 1: 
Use a number line to add -5 + 7. 
 
Solution: 
Students find -5 on the number line and move 7 in a positive direction 
(to the right).  The stopping point of 2 is the sum of this expression.  

Looking for and making 
use of structure (MP.7) 
aids students’ 
understanding of addition 
and subtraction of 
positive and negative 
rational numbers.  
Students also engage in 
MP.1 and MP.6 in order 
to solve the multi---step 
problems presented in 
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combine to make 0. For example, a hydrogen atom has 
0 charge because its two constituents are oppositely 
charged.  
 
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 contexts.  
  
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.  
 
 d. Apply properties of operations as strategies to add 
and subtract rational numbers.  
 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.4. Model with mathematics. 
7.MP.7. Look for and make use of structure. 
 

Students also add negative fractions and decimals and interpret 
solutions in given contexts. 
 
In 6th grade, students found the distance of horizontal and vertical 
segments on the coordinate plane.  In 7th grade, students build on this 
understanding to recognize subtraction is finding the distance between 
two numbers on a number line. 
 
In the example, 7 – 5, the difference is the distance between 7 and 5, 
or 2, in the direction of 5 to 7 (positive).  Therefore the answer would 
be 2. 
 
Example 2: 
Use a number line to subtract:  -6 – (-4) 
Solution: 
This problem is asking for the distance between -6 and -4. The distance 
between -6 and -4 is 2 and the direction from -4 to -6 is left or 
negative.  The answer would be -2.  Note that this answer is the same 
as adding the opposite of -4:  -6 + 4 = -2 
 
Example 3: 
Use a number line to illustrate: 
•    p – q               ie.  7 – 4 
•    p + (-q)          ie.  7 + (– 4) 
•    Is this equation true p – q = p + (-q)? 
Students explore the above relationship when p is negative and q is 
positive and when both p and q are negative.  Is this relationship 
always true? 
 
Example 4: 
Morgan has $4 and she needs to pay a friend $3. How much will 
Morgan have after paying her friend? 
Solution: 

4+ (-3) = 1 or (-3) + 4 = 1 
 

this unit.  
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Example 5: 
Use a number line to illustrate: 

o p - q 
o p + (- q) 
o Is this equation true p – q = p + (-q)  

 
Example 6: 
-3 and 3 are shown to be opposites on the number line because they 
are equal distance from zero and therefore have the same absolute 
value and the sum of the number and it’s opposite is zero. 

 

 
 

7 NS.
A 

3 A.Apply and extend previous understandings of 
operations with fractions to add, subtract, 
multiply, and divide rational numbers.  
 
Solve real---world and mathematical problems involving 
the four operations with rational numbers.1 NOTE: 1 
Computations with rational numbers extend the rules 
for manipulating fractions to complex fractions.  
 
 

Students use order of operations from 6th grade to write and solve 
problem with all rational numbers. 
 
Example 1: 
Calculate:  [-10(-0.9)] – [(-10) • 0.11] 
 
Solution:  10.1 
Example 2: 
Jim’s cell phone bill is automatically deducting $32 from his bank 
account every month. How much will the deductions total for the year? 
 
Solution: 
-32 + (-32) + (-32) + (-32)+ (-32) + (-32) + (-32) + (-32) + (-32) + (-32) + (-
32) + (-32) = 12 (-32) 
 
Example 3: 
It took a submarine 20 seconds to drop to 100 feet below sea level 

Work with 7.NS.A.3 
should focus on addition 
and subtraction of 
positive and negative 
rational numbers.  
In this unit, 7.EE.B.3 will 
focus on problem 
situations involving 
addition and subtraction 
of rational numbers. 
Problems involving 
multiplication and 
division will be addressed 
in unit 5.  
 
Looking for and making 
use of structure (MP.7) 
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from the surface. What was the rate of the descent? 
 
Solution: 
-100 feet              - 5 feet 
20 seconds   =     1 second      
 
Example 4: 
A newspaper reports these changes in the price of a stock over four 
days: 

 
What is the average daily change? 
 
Solution: 

 
 

aids students’ 
understanding of addition 
and subtraction of 
positive and negative 
rational numbers.  
Students also engage in 
MP.1 and MP.6 in order 
to solve the multi---step 
problems presented in 
this unit.  
 

8 EE.
A 

1 A.Work with radicals and integer exponents.  
 
Know and apply the properties of integer exponents to 
generate equivalent numerical expressions. For 
example, 32 × 3–5 = 3–3 = 1/33 = 1/27.  
 
8.MP.2. Reason abstractly and quantitatively. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 
 

 
In 6th grade, students wrote and evaluated simple numerical 
expressions with whole number exponents (ie. 53 = 5 • 5 • 5 = 125). 
Integer (positive and negative) exponents are further developed to 
generate equivalent numerical expressions when multiplying, dividing 
or raising a power to a power. Using numerical bases and the laws of 
exponents, students generate equivalent expressions. 
Students understand: 

•    Bases must be the same before exponents can be 
added, subtracted or multiplied. (Example 1) 
•    Exponents are subtracted when like bases are being 
divided (Example 2) 
•    A number raised to the zero (0) power is equal to 
one.  (Example 3) 
•     Negative exponents occur when there are more 
factors in the denominator.  These exponents can be 
expressed as a positive if left in the denominator.  
(Example 4) 
•    Exponents are added when like bases are being 

Modeling mathematics 
(MP.4) with radicals, 
integer exponents, and 
scientific notation 
requires that students 
attend to precision 
(MP.6) and look for and 
express regularity in 
repeated reasoning 
(MP.8). Students will also 
need to use appropriate 
tools strategically since  
some calculations can be 
completed more easily  
through visual inspection 
than with a calculator  
(MP.5).  
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multiplied (Example 5) 
•    Exponents are multiplied when an exponents is 
raised to an exponent (Example 6) 
•    Several properties may be used to simplify an 
expression (Example 7) 

 
 

 

 
Using the laws of exponents this expression could also be written as 
62–2 = 60.  Combining these gives 60 = 1. 
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8 EE.
A 

3 A.Work with radicals and integer exponents.  
 
Use numbers expressed in the form of a single digit 
times an integer power of 10 to estimate very large or 
very small quantities, and to express how many times 
as much one is than the other. For example, estimate 
the population of the United States as 3×108 and the 
population of the world as 7×109, and determine that 
the world population is more than 20 times larger. 
 
8.MP.2. Reason abstractly and quantitatively. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 
 

Students use scientific notation to express very large or very small 
numbers.  Students compare and interpret scientific notation 
quantities in the context of the situation, recognizing that if the 
exponent increases by one, the value increases 10 times.  Likewise, 
if the exponent decreases by one, the value decreases 10 times. 
Students solve problems using addition, subtraction or 
multiplication, expressing the answer in scientific notation. 
 

 
 
Example 3: 

Express 2.45 x 105 in standard form. 
Solution:  245,000 
 
Example 4: 
How much larger is 6 x 105 compared to 2 x 103 
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Solution:  300 times larger since 6 is 3 times larger than 2 and 105 is 
100 times larger than 103. 
 
Example 5: 
Which is the larger value:  2 x 106 or 9 x 105? 
Solution: 2 x 106 because the exponent is larger 
 

8 EE.
A 

4 A.Work with radicals and integer exponents.  
 
Perform operations with numbers expressed in 
scientific notation, including problems where both 
decimal and scientific notation are used. Use scientific 
notation and choose units of appropriate size for 
measurements of very large or very small quantities 
(e.g., use millimeters per year for seafloor spreading). 
Interpret scientific notation that has been generated by 
technology. 
 
8.MP.2. Reason abstractly and quantitatively. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

Students understand scientific notation as generated on various 
calculators or other technology.  Students enter scientific notation 
using E or EE (scientific notation), * (multiplication), and ^ (exponent) 
symbols.  
 
Example 1: 
2.45E+23 is 2.45 x 1023 and 3.5E-4 is 3.5 x 10-4 (NOTE:  There are other 
notations for scientific notation depending on the calculator being 
used.)  Students add and subtract with scientific notation. 
 
Example 2: 
In July 2010 there were approximately 500 million facebook users.  In 
July 2011 there were approximately 750 million facebook users.  How 
many more users were there in 201?  Write your answer in scientific 
notation.  
Solution:  Subtract the two numbers:   
750,000,000 - 500,000,000  = 250,000,000 --   2.5 x 108 
 
Students use laws of exponents to multiply or divide numbers written 
in scientific notation, writing the product or quotient in proper 
scientific notation. 
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Example 6: 

The speed of light is 3 x 10 8 meters/second. If the sun is 1.5x 1011 

meters from earth, how many seconds does it take light to reach 
the earth?  Express your answer in scientific notation. 

Solution:  5 x 102 
(light)(x) = sun, where x is the time in seconds 
(3 x 10 8 )x = 1.5 x 1011 
 

 
 
Students understand the magnitude of the number being expressed 
in scientific notation and choose an appropriate corresponding unit. 
 
Example 7: 
3 x 108 is equivalent to 300 million, which represents a large 
quantity.  Therefore, this value will affect the unit chosen. 
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7 EE.
A 

2 A.Use properties of operations to generate 
equivalent expressions.  
  
Understand that rewriting an expression in different 
forms in a problem context can shed light on the 
problem and how the quantities in it are related. For 
example, a + 0.05a = 1.05a means that “increase by 
5%” is the same as “multiply by 1.05.”  
 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 

Students understand the reason for rewriting an expression in terms of 
a contextual situation.  For example, students understand that a 20% 
discount is the same as finding 80% of the cost, c (0.80c). 
 
Example 1: 
All varieties of a certain brand of cookies are $3.50.  A person buys 
peanut butter cookies and chocolate chip cookies.  Write an expression 
that represents the total cost, T, of the cookies if p represents the 
number of peanut butter cookies and c represents the number of 
chocolate chip cookies 
Solution: 
Students could find the cost of each variety of cookies and then add to 
find the total. 
T = 3.50p + 3.50c 
Or students could recognize that multiplying 3.50 by the total number 
of boxes (regardless of variety) will give the same total. 
T = 3.50(p +c) 
 
 
Example 2: 
Jamie and Ted both get paid an equal hourly wage of $9 per hour. This 
week, Ted made an additional $27 dollars in overtime. Write an 
expression that represents the weekly wages of both if J = the number 
of hours that Jamie worked this week and T = the number of hours Ted 
worked this week? What is another way to write the expression? 
 
Solution: 
Students may create several different expressions depending upon 
how they group the quantities in the problem. Possible student 
responses are: 
Response 1: To find the total wage, first multiply the number of hours 
Jamie worked by 9. Then, multiply the number of hours Ted worked by 
9. Add these two values with the $27 overtime to find the total wages 
for the week. The student would write the expression 9J + 9T + 27. 
 
Response 2: To find the total wages, add the number of hours that Ted 
and Jamie worked. Then, multiply the total number of hours worked by 
9. Add the overtime to that value to get the total wages for the week.  

The balance of this 
cluster is taught in 
Module 3. 
In this module, this 
standard is applied to 
expressions with rational 
numbers in them. 
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The student would write the expression 9(J + T) + 27. 
 
Response 3: To find the total wages, find out how much Jamie made 
and add that to how much Ted made for the week. To figure out 
Jamie’s wages, multiply the number of hours she worked by 9. To 
figure out Ted’s wages, multiply the number of hours he worked by 9 
and then add the $27 he earned in overtime. My final step would be to 
add Jamie and Ted wages for the week to find their combined total 
wages. The student would write the expression  (9J) + (9T + 27). 
 

7 EE.
B 

3 B.Solve real---life and mathematical problems 
using numerical and algebraic expressions and 
equations.  
 
Solve multi---step real---life and mathematical 
problems posed with positive and negative rational 
numbers in any form (whole numbers, fractions, and 
decimals), using tools strategically. Apply properties of 
operations to calculate with numbers in any form; 
convert between forms as appropriate; and assess the 
reasonableness of answers using mental computation 
and estimation strategies. For example: If a woman 
making $25 an hour gets a 10% raise, she will make an 
additional 1/10 of her salary an hour, or $2.50, for a 
new salary of $27.50. If you want to place a towel bar 9 
3/4 inches long in the center of a door that is 27 1/2 
inches wide, you will need to place the bar about 9 
inches from each edge; this estimate can be used as a 
check on the exact computation.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 

Students solve contextual problems and mathematical problems using 
rational numbers.  Students convert between fractions, decimals, and 
percents as needed to solve the problem.   Students use estimation to 
justify the reasonableness of answers. 
 
Example 1: 
Three students conduct the same survey about the number of hours 
people sleep at night. The results of the number of people who sleep 8 
hours a nights are shown below.  In which person’s survey did the most 
people sleep 8 hours? 
•    Susan reported that 18 of the 48 people she surveyed get 8 hours 
sleep a night 
•    Kenneth reported that 36% of the people he surveyed get 8 hours 
sleep a night 
•    Jamal reported that 0.365 of the people he surveyed get 8 hours 
sleep a night 
Solution: 
In Susan’s survey, the number is 37.5%, which is the greatest 
percentage. 
Estimation strategies for calculations with fractions and decimals 
extend from students’ work with whole number operations. Estimation 
strategies include, but are not limited to: 
•   front-end estimation with adjusting (using the highest place value 
and estimating from the front end making 
adjustments to the estimate by taking into account the remaining 
amounts), 
•   clustering around an average (when the values are close together an 
average value is selected and multiplied by the number of values to 

In this unit, 7.EE.B.3 will 
focus on problem 
situations involving 
addition and subtraction 
of rational numbers. 
Problems involving 
multiplication and 
division will be addressed 
in unit 3.  
 
Looking for and making 
use of structure (MP.7) 
aids students’ 
understanding of addition 
and subtraction of 
positive and negative 
rational numbers.  
Students also engage in 
MP.1 and MP.6 in order 
to solve the multi---step 
problems presented in 
this unit.  
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7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 

determine an estimate), 
•   rounding and adjusting (students round down or round up and then 
adjust their estimate depending on how 
much the rounding affected the original values), 
•   using friendly or compatible numbers such as factors (students seek 
to fit numbers together  - i.e., rounding to factors and grouping 
numbers together that have round sums like 100 or 1000), and 
•   using benchmark numbers that are easy to compute (students select 
close whole numbers for fractions or decimals to determine an 
estimate). 
 

 


