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6.RP Understand ratio concepts and use ratio reasoning to solve problems. 

Example 1: Dana’s House 

Alignment 1: 6.RP.3  
The lot that Dana is buying for her new one story house is 35 yards by 50 yards. Dana’s house 
plans show that her house will cover 1,600 square feet of land. What percent of Dana’s lot will 
not be covered by the house? Explain your reasoning.  
 

 

Example 2: Converting Square Units 

Alignment 1: 6.RP.3  
Jada has a rectangular board that is 60 inches long and 48 inches wide.  

1. How long is the board measured in feet? How wide is the board measured in feet?  
2. Find the area of the board in square feet.  
3. Jada said,  

To convert inches to feet, I should divide by 12.  
The board has an area of 48 in × 60 in = 2,880 in 2 .  
If I divide the area by 12, I can find out the area in square feet.  
So the area of the board is 2,880 ÷ 12 = 240 ft 2 .  

What went wrong with Jada's reasoning? Explain.  

 
Commentary:  
Since this task asks students to critique Jada's reasoning, it provides an opportunity to work on 
Standard for Mathematical Practice 3 Construct Viable Arguments and Critique the 
Reasoning of Others. 
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Example 3: Security Camera 

Alignment 1: 6.RP.3  
A shop owner wants to prevent shoplifting. He decides to install a security camera on the ceiling 
of his shop. Below is a picture of the shop floor plan with a square grid. The camera can rotate 
360°. The shop owner places the camera at point P, in the corner of the shop.  

 

1. The plan shows where ten people are standing in the shop. They are labeled A, B, C, D, 
E, F, G, H, J, K. Which people cannot be seen by the camera at P? 

2. What percentage of the shop is hidden from the camera? Explain or show work. 
3. The shopkeeper has to hang the camera at the corners of the grid. Show the best place for 

the camera so that it can see as much of the shop as possible. Explain how you know that 
this is the best place to put the camera. 

 
Commentary:  
The last question has more than one answer, in the sense that there are three spots that could be 
considered "best." These three locations all cover the same amount of the store while at the same 
time miss less of the store than all other possible spots.  
 
A more advanced version of the last question that removes the requirement for the camera to be 
at a corner of the grid would be appropriate at grade 8 when students are studying parallel lines. 
Stay tuned for this version of the task. 
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7RP: Analyze proportional relationships and use them to solve real-world and 
mathematical problems and 7G: Solve real-life and mathematical problems involving angle 
measure, area, surface area, and volume. 

Example: Sand Under the Swing Set 

Alignment 1: 7.RP.3, 7.G.6 :  

The 7th graders at Sunview Middle School were helping to renovate a playground for the 
kindergartners at a nearby elementary school. City regulations require that the sand underneath 
the swings be at least 15 inches deep. The sand under both swing sets was only 12 inches deep 
when they started.  

The rectangular area under the small swing set measures 9 feet by 12 feet and required 40 bags 
of sand to increase the depth by 3 inches. How many bags of sand will the students need to cover 
the rectangular area under the large swing set if it is 1.5 times as long and 1.5 times as wide as 
the area under the small swing set? 

 

7NS: Apply and extend previous understandings of operations with fractions to add, 
subtract, multiply, and divide rational numbers. 

Example: Sharing Prize Money 

Alignment 1: 7.NS.3  

The three seventh grade classes at Sunview Middle School collected the most boxtops for a 
school fundraiser, and so they won a $600 prize to share between them. Mr. Aceves’ class 
collected 3,760 box tops, Mrs. Baca’s class collected 2,301, and Mr. Canyon’s class collected 
1,855. How should they divide the money so that each class gets the same fraction of the prize 
money as the fraction of the box tops that they collected?  

Commentary:  

This task requires students to be able to reason abstractly about fraction multiplication as it 
would not be realistic for them to solve it using a visual fraction model. Even though the 
numbers are too messy to draw out an exact picture, this task still provides opportunities for 
students to reason about their computations to see if they make sense. A teacher might start out 
by asking questions like, "Which class should get the most prize money? Should Mr. Aceves' 
class get more or less than half of the money? Mr. Aceves' class collected about twice as many 
box tops as Mr. Canyon's class - does that mean that Mr. Aceves' class will get about twice as 
much prize money as Mr. Canyon's class?"  

This task also represents an opportunity for students to engage in Standard for Mathematical 
Practice 5 Use appropriate tools strategically. Fraction tasks in earlier grades (see 5.NF.6, for 
example) would be inappropriate to use a calculator with because the point of those tasks is to 
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develop an understanding of the meaning of fraction multiplication and to practice some of those 
computations. Here, there is little benefit in students doing the computations by hand (few adults 
would), and so provides an opportunity to discuss the value of having a calculator and when it is 
(and is not) appropriate to use it.  

 

8EE: Analyze and solve linear equations and pairs of simultaneous linear equations. 

Example: Cell Phone Plans 

Alignment 1: 8.EE.8  

You are a representative for a cell phone company and it is your job to promote different cell 
phone plans.  

1. Your boss asks you to visually display three plans and compare them so you can point out 
the advantages of each plan to your customers.  

o Plan A costs a basic fee of $29.95 per month and 10 cents per text message  
o Plan B costs a basic fee of $90.20 per month and has unlimited text messages  
o Plan C costs a basic fee of $49.95 per month and 5 cents per text message  
o All plans offer unlimited calling  
o Calling on nights and weekends are free  
o Long distance calls are included  

2. A customer wants to know how to decide which plan will save her the most money. 
Determine which plan has the lowest cost given the number of text messages a customer 
is likely to send. 

 
Commentary:  

This task presents a real-world problem requiring the students to write linear equations to model 
different cell phone plans. Looking at the graphs of the lines in the context of the cell phone 
plans allows the students to connect the meaning of the intersection points of two lines with the 
simultaneous solution of two linear equations. The students are required to find the solution 
algebraically to complete the task. Note that the last three pieces of information describing the 
plans are superfluous; it is important for students to be able to sort through information and 
decide what is, and is not, relevant to solving the problem at hand.  
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8EE Understand the connections between proportional relationships, lines, and linear 
equations. 

Example: Comparing Speeds in Graphs and Equations 
 
Alignment 1: 8.EE.5  
The graphs below show the distance two cars have traveled along the freeway over a period of 
several seconds. Car A is traveling 30 meters per second.  

 
 
Which equation from those shown below is the best choice for describing the distance traveled 
by car B after x seconds? Explain.  
 
a. y=85x 
b. y=60x  
c. y=30x 
d. y=15x  
 
Commentary:  
This task provides the opportunity for students to reason about graphs, slopes, and rates without 
having a scale on the axes or an equation to represent the graphs. Students who prefer to work 
with specific numbers can write in scales on the axes to help them get started.   
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High School 

N-Q: Reason quantitatively and use units to solve problems. 

Example: Harvesting the Fields 

Alignment 1: N-Q.1, A-CED.1  
A team of farm-workers was assigned the task of harvesting two fields, one twice the size of the 
other. They worked for the first half of the day on the larger field. Then the team split into two 
groups of equal number. The first group continued working in the larger field and finished it by 
evening. The second group harvested the smaller field, but did not finish by evening. The next 
day one farm-worker finished the smaller field in a single day's work. How many farm-workers 
were on the team?  
 
Commentary:  

This is a challenging task, suitable for extended work, and reaching into a deep understanding of 
units. The task requires students to exhibit MP1, Make sense of problems and persevere in 
solving them. An algebraic solution is possible but complicated; a numerical solution is both 
simpler and more sophisticated, requiring skilled use of units and quantitative reasoning. Thus 
the task aligns with either A-CED.1 or N-Q.1, depending on the approach. 

Students who believe that they have found solutions should be encouraged to check their 
solutions, to see if they work, because by checking their solutions they will understand the 
problem more clearly. 

Although it is not state explicitly, it is assumed that the farm-workers all work at the same rate, 
harvesting the same area in any given period of time, and that for any period of time, the area 
cleared by a group of farm-workers is proportional to the number of farm-works working. 

A flexible understanding of units simplifies some of the solutions. For example, the second 
solution is simpler if R=1, which is achieved by using the rate of a single farm-worker as the 
unit. And the third solution can be understood in a more sophisticated way as setting the unit for 
area to the size of one small field.  
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A-SSE: Interpret the structure of expressions 

Example: Equivalent Expressions 

Alignment 1: A-SSE.2  

Find a value for a, a value for k, and and a value for n so that  
 

(3x+2)(2x−5)=ax2+kx+n. 
 
Commentary:  
This is a standard problem phrased in a non-standard way. Rather than asking students to perform an operation, 
expanding, it expects them to choose the operation for themselves in response to a question about structure. Students 
must understand the need to transform the factored form of the quadratic expression (a product of sums) into a sum 
of products in order to easily see a, the coefficient of the x2 term; k, the leading coefficient of the x term; and n, the 
constant term. 
The problem aligns with A-SSE.2 because it requires students to see the factored form as a product of sums, to 
which the distributive law can be applied. 
 

 

F-BF: Build a function that models a relationship between two quantities 

Example 1: Kimi and Jordan 

Alignment 1: F-BF.1  

Kimi and Jordan are each working during the summer to earn money in addition to their weekly 
allowance. Kimi earns $9 per hour at her job, and her allowance is $8 per week. Jordan earns 
$7.50 per hour, and his allowance is $16 per week. 

1. Jordan wonders who will have more income in a week if they both work the same 
number of hours. Kimi says, "It depends." Explain what she means.  

2. Is there a number of hours worked for which they will have the same income? If so, find 
that number of hours. If not, why not? 

3. What would happen to your answer to part (b) if Kimi were to get a raise in her hourly 
rate? Explain.  

4. What would happen to your answer to part (b) if Jordan were no longer to get an 
allowance? Explain.  

 
Commentary:  

In the middle grades, students have lots of experience analyzing and comparing linear functions 
using graphs, tables, symbolic expressions, and verbal descriptions. In this task, students may 
choose a representation that suits them and then reason from within that representation. 
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Example 2: Skeleton Tower 

Alignment 1: F-BF.1  

 

1. How many cubes are needed to build this tower? 

 

2. How many cubes are needed to build a tower like this, but 12 cubes high? Justify your 
reasoning. 

 

3. How would you calculate the number of cubes needed for a tower n cubes high? 

 

 
Commentary:  

This problem is a quadratic function example. The other tasks in this set illustrate F.BF.1a in the 
context of linear (Kimi and Jordan), exponential (Rumors), and rational (Summer Intern) 
functions.  

 


