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Chapter 2: Percent, Division with Fractions, and 

Measurement Conversion 
 

Utah Core Standard(s): 

¶ Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about 

tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. (6.RP.3) 

c) Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the 

quantity); solve problems involving finding the whole, given a part and the percent. 

d) Use ratio reasoning to convert measurement units; manipulate and transform units appropriately 

when multiplying or dividing quantities. 

 

 

Academic Vocabulary: percent, rational number, fraction, decimal, partial table, ratio, equivalent ratios, 

equivalent fractions, factor, multiple, greatest common factor (GCF), unit fraction, dividend, divisor, quotient, 

factor, product, metric system of measurement, customary system of measurement, conversion 

 

 

 

Chapter Overview:  

In this chapter, students use their work with ratio to understand a percent as a part to whole ratio with a whole 

equal to one hundred. They learn how to express parts of a whole using fraction, decimal, and percent notation 

and they convert fluently between these different but equivalent forms. Next, students learn about three 

different types of percent problems: 1) Finding a percent given a part and the whole. 2) Finding a part of a 

quantity given a percent and the whole. 3) Finding the whole given a part and a percent. While reasoning about 

and solving percent problems, students use a variety of models and strategies such as tape diagrams, double 

number lines, partial tables, unit rate, equations, etc. In Section two, students apply and extend previous 

understandings of multiplication and division to divide fractions by fractions. Using a variety of strategies and 

models, students solve mathematical and real-world problems that require an understanding of how to divide 

with fractions. They come to understand that dividing by a number is the same as multiplying by the numberôs 

reciprocal. In section three, students study measurement conversion. Measurement conversion provides another 

opportunity for students to apply their understanding of ratio and unit rate.  

 

Connections to Content: 

Prior Knowledge: In this chapter students draw on their work with ratio from Chapter 1 as they explore the 

meaning of percent ï a part to whole ratio with a whole equal to 100. They express parts of a whole using 

fraction, decimal, and percent notation. To do this, they construct models learned previously (area models, 

including hundred grids, tape diagrams, double number lines, tables, etc.). Students know how to express a 

fraction as a decimal by creating an equivalent fraction with a denominator of 10 or 100 (4.NF). Students will 

rely on their ability to operate fluently with rational numbers (5.NF and 6.NS). They will also use their 

understanding of a rational number, , as both a groups of  (3.NF and 4.NF) and ὥ ὦ (5.NF). Students have 

also used models to divide whole numbers by unit fractions and unit fractions by whole numbers (5.NF). They 

will build on this knowledge to divide fractions by fractions. Lastly, students have converted measurements 

within a single system of measurement (customary and metric) using ideas about multiplication and division 

(4.MD and 5.MD). They will connect these ideas to the ideas of ratio and use them to convert between systems 

of measurement. 
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Future Knowledge: In Chapter 6 of this text, students will learn how to write and solve equations to represent 

the different types of percent problems studied in this chapter. In 7th grade, students will continue to focus on 

proportional relationships, learning how to set up and solve a proportion to solve percent problems, including 

problems involving discounts, interest, taxes, tips, and percent increase and decrease. They will also apply these 

skills and understandings to solve problems involving other types of proportional relationships (e.g., similar 

figures, scale drawings, probability and statistics, etc.). Students will examine the representations of a 

proportional relationship, a subset of linear relationships. In 8th grade, students transition to linear relationships 

in general and proportions form the basis for understanding the concept of constant rate of change (slope). As 

they progress through high school coursework, they use ratios in algebra (functions), trigonometry (the basic 

trigonometric functions), and calculus (average and instantaneous rate of change of a function).  
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MATHEMATICAL PRACTICE STANDARDS   

 

Make sense of 

problems and 

persevere in 

solving them. 

Floraôs new baby has a birth weight of 8 pounds exactly. Her mother 

calls from London, England to ask about the baby and wants to know 

the babyôs weight in kilograms.  

Throughout the chapter, students will reason through the size of their 

answer. For this problem, students will use a conversion chart to find 

the conversion between pounds and kilograms. From here, students 

need to think about the size of their answer ï should it be smaller or 

bigger than eight? This will help them determine a solution pathway 

and determine whether their answer makes sense.  

 

Reason 

abstractly and 

quantitatively. 

 

Eli has 8 pints of ice cream. Itôs  of what he needs. How much does he 

need? Draw a model of your choice to answer this question. Then, write 

number sentence to represent the problem. 

Students start by drawing a model to represent this problem.  

 

                                            What Eli needs 

 

4 4  

 

                                 Eli has 8 

 

The model shows that Eli needs 8 pints of ice cream. Students then 

connect this model to a division sentence: ψ ρς. The model 

reveals how to perform the division. First, eight must be distributed 

evenly into  of the total (take half of 8), therefore each part must 

contain 4. There are 3 parts in the total, each with 4, so the total is 12 

(multiply by 3): 

 ψ ᴼψ    σ τ  σ ρς.  

We see that dividing by  is the same as multiplying by . 

 

Students can also write a multiplication problem to solve this problem: 

 of what equals 8 

  ȩ ψ  

ȩ ψ   

This type of thinking forms the foundation for solving equations which 

students will study later in the year. 
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Construct viable 

arguments and 

critique the 

reasoning of 

others. 

Express the shaded portion as a fraction, decimal, and percent. 

 

 

 

 

 

 

 

 

 

 

 

 

Students may give either ρȟρȢυȟρυπϷ OR ȟπȢχυȟχυϷ  as correct 

answers. The correctness depends on the ñwholeò: ρȟρȢυȟρυπϷ  is 

correct if the student is interpreting the whole as ONE square, while 

ȟπȢχυȟχυϷ is correct if the student is interpreting the whole as the 

TWO squares. Ask students to explain ñ150% of what wholeò? Or 

ñ75% of what whole?ò 

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 

Model with 

mathematics. 

Renee surveyed the students in her class to see how many pets they 

have. The bar graph shows the results of the survey: 

 
What percent of the students in Reneeôs class own two or more pets?  

What percent of the students in Reneeôs class own less than two pets?  

Lesson 2.1d focuses on students solving real world problems involving 

percents. Students analyze and interpret a variety of graphs to draw 

conclusions about the data shown.  

 

 

Use appropriate 

tools 

strategically. 

 

 

Use the model below to solve the problem. 

 

σ ͺͅτ ͺͅͅ   

 

 

 

 

 

Students use a variety of models throughout the chapter to solve percent 

problems, divide fractions, and perform measurement conversions. They 

use these models to make sense of why dividing by a number is the same 

as multiplying by the numberôs reciprocal. 
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Attend to 

precision. 

 

Tia is putting red and blue marbles into different bags. In which of the 

bags are 25% of the marbles red? Justify your answers. 
Bag 1: One out of every four marbles in the bag is red.  

Bag 2: There are a total of 40 marbles in the bag. Of the 40 marbles, 10 are red.  

Bag 3: There are 25 red marbles and 75 blue marbles in the bag.  

Bag 4: The ratio of red marbles to blue marbles is 1:4. 

Bag 5: There are 400 marbles in the bag. Of the 400 marbles, 100 are red.  

Bag 6: For every three blue marbles Tia puts in the bag, she puts 1 red marble. 

Bag 7: The number of blue marbles is three times the number of red marbles.  
 

A percent is a part to whole ratio with a whole equal to 100. As students 

convert ratios to percents throughout the chapter, they will need to 

make sense of what they are given, what they are looking for, and how 

the two are related. Models will be extremely useful in making sense of 

problems.  

 

Look for and 

make use of 

structure. 

Eli has 8 pints of ice cream. If a serving size is  of a pint of ice cream, 

how many servings does he have? Estimate the answer. Draw a model 

to solve the problem. Then, write a number sentence to represent the 

problem. 

Students construct a variety of models to divide with fractions. They 

connect these models to the number sense. Viewing the model and 

number sentence simultaneously helps students to understand why ψ  

is equivalent to ψ ρς. We can create twenty-four thirds from 

8 and then we pull them out two at a time.  

 

Look for and 

express 

regularity in 

repeated 

reasoning. 

Find ςςϷ of υτ. 
There are a variety of strategies students can use to solve percent 

problems. One strategy is to use repeated reasoning. For the problem 

above, students may think that 10% of 54 is 5.4 so 20% is 10.8 and 1% 

is 0.54 so 2% is 1.08; therefore 22% of 54 is 10.8 + 1.08 or 11.88. 

 

 

If ρπϷ of a number is ψ, what isé 

ςπϷ of the number? 

υπϷ of the number? 

ρππϷ of the number? 

The students can apply this reasoning to a second type of percent 

problem they will encounter in the chapter - finding the whole given a 

part and a percent. If we are given a part and a percent, we can iterate 

that percent up and down until we reach 100% which represents the 

whole. 
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2.0 Anchor Problem:  

    
 

Part 1:  

Calvinôs grandma, Maggie, is a math professor who loves to play math games with her grandson. One day, she 

said to him, ñI am going to ask you some questions involving money. If you answer a question correctly, I will 

give you the amount of money equal to the answer.ò  

 

Determine the amount of money Calvin can earn in each question.  

 

 

 

 

 

 

 

Directions: Use the tape diagram shown below to answer questions #1 and 2. 

 

  

  

1. If the entire bar has a value of $1, what is the value of each box?  

2. If the entire bar has a value of $100, what is the value of each box?  

 

 

 

Directions: Use the tape diagram shown below to answer questions #3 and 4. 

 

    

  

3. If the entire bar has a value of $1, what is the value of each box?  

4. If the entire bar has a value of $100, what is the value of each box?  

 

 

 

Directions: Use the tape diagram shown below to answer questions #5 and 6. 

 

     

  

5. If the entire bar has a value of $1, what is the value of each box?  

6. If the entire bar has a value of $100, what is the value of each box?  
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Directions: Use the tape diagram shown below to answer questions #7 and 8. 

 

          

  

7. If the entire bar has a value of $1, what is the value of each box?  

8. If the entire bar has a value of $100, what is the value of each box?  

 

 

 

 

Directions: The grid below is a 10 by 10 grid (100 total squares). Use the grid to answer questions #9 and 10.  

 

 

 

 

 

 

 

 

 

 

 

 

9. If the entire grid has a value of $1, what is the value of each box?  

10. If the entire grid has a value of $100, what is the value of each box?  

 

 

 

Directions: The grid below is a 10 by 5 grid (50 total squares). Use the grid to answer questions #11 and 12.  

 

 

 

 

 

 

 

 

 

 

 

 

 

11. If the entire grid has a value of $1, what is the value of each small square in the grid?  

12. If the entire grid has a value of $100, what is the value of each small square in the grid?  
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Directions: The grid below is a 5 by 5 grid (25 total squares). Use the grid to answer questions #13 and 14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

13. If the entire grid has a value of $1, what is the value of each small square in the grid?  

14. If the entire grid has a value of $100, what is the value of each small square in the grid?  

 

 

 

 

Directions: The grid below is a 4 by 5 grid (20 total squares). Use the grid to answer questions #15 and 16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15. If the entire grid has a value of $100, what is the value of each small square in the grid?  

16. If the entire grid has a value of $1, what is the value of each small square in the grid?  
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Part 2:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. If the entire grid has a value of $100, what is the value of each small square in the grid?  

 

 

2. If the entire grid has a value of $100, what is the value of 10 small squares in the grid?  

 

 

3. If the entire grid has a value of $200, what is the value of each small square in the grid?  

 

 

4. If the entire grid has a value of $200, what is the value of 10 small squares in the grid?  

 

 

5. If the entire grid has a value of $80, what is the value of each small square in the grid?  

 

 

6. If the entire grid has a value of $80, what is the value of 10 small squares in the grid? 

 

 

7. If the entire grid has a value of $120, what is the value of each small square in the grid?  

 

 

8. If the entire grid has a value of $120, what is the value of 10 small squares in the grid?  

 

 

9. If the entire grid has a value of $24, what is the value of each small square in the grid?  

 

 

10. If the entire grid has a value of $24, what is the value of 10 small squares in the grid?  
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Part 3:  

 

 

 

 

 

 

 

 

 

 

 

 

1. If 1 small square has a value of $0.3, what is the value of the entire grid?  

 

 

2. If 1 small square has a value of $0.78, what is the value of the entire grid?  

 

 

3. If 1 small square has a value of $2.1, what is the value of the entire grid?  

 

 

4. If 2 small squares have a value of $5, what is the value of the entire grid?  

 

 

5. If 2 small squares have a value of $1.1, what is the value of the entire grid?  

 

 

6. If 10 small squares have a value of $9, what is the value of the entire grid?  

 

 

7. If 10 small squares have a value of $6.4, what is the value of the entire grid?  

 

 

8. If 80 small squares have a value of $88, what is the value of the entire grid?  

 

 

 

9. If 16 small squares have a value of $32, what is the value of the entire grid?  

 

 

 

10. If 75 small squares have a value of $30, what is the value of the entire grid?  
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Section 2.1: Ratios out of 100 

Section Overview: 

In this section, students will learn to fluently transition between fractions, decimals, ratios, and percents. The 

section begins by introducing students to percent ï a rate per 100. They explore problems that highlight the 

value of percent as a tool that can be used to compare ratios and fractional amounts of different quantities. The 

skills learned in Chapter 1 of building rates up to, or down to, rates out of 100 will be used continuously in this 

section. Students will be encouraged to use tables, tape models, and double line models to build their 

understanding. In the end, students will use the strategy they like best. The goal is that students make sense of 

problem situations rather than memorize algorithmic strategies. 

 

In 2.1a through 2.1d the focus is exclusively on part to whole relationshipsðtransitioning between fractions, 

decimals and percents. A primary goal will be on helping students convert representations to equivalent rates 

out of 100 using a model or partial table. For example, students will learn to see   as  or  as 
Ȣ

 and that 

 of 200 is the same as 120 out of 200 or , thus turning conversions to equivalences.  

 

In 2.1e, students transition to converting part-to-part ratios to a percent. In other words, they will note that if a 

part to part relationship is 2 to 3, then two different part to whole relationships may be derived:  or . This 

means there is 40% of one quantity and 60% of the other.  

 

Then in 2.1f ï 2.1i, students build on these understandings to find a part, percent, or whole given the other two. 

Foundational in these sections is the relationship between quantities. Students will be encouraged to use models 

or tables to solve problems rather than algorithms.  

 

 

 

Concepts and Skills to Master: 

By the end of this section, students should be able to: 

 

1. Understand a percent as a part to total ratio with a whole equal to 100. 

2. Represent fractional amounts of a quantity as a percent. 

3. Fluidly transition between quantities represented as a percent, fraction, decimal or ratio. 

4. Find a part of a quantity given a percent and the whole. 

5. Find the whole given a part and a percent. 

6. Solve real-world percent problems. 
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2.1a Class Activity: Introduction to Percent as Rate Per 100 

 

Activity 1:  

 

a. Justin, Ariana, and Longar all have summer jobs and are saving part of the money they earn: 

¶ Justin saves $4 for every $10 he earns. 

¶ Ariana saves $9 for every $25 she earns. 

¶ Longar saves $7 for every $20 he earns. 

 

If they all earn the same amount of money over the summer, who will save the most? Who will save the least? 

Justify your answer.    

One way students may approach this problem is to create equivalent ratios with a common value. In this case, 

students may change each of the ratios to a ratio with a total equal to 100: 

¶ Justin saves $40 for every $100 he earns. 

¶ Ariana saves $36 for every $100 she earns. 

¶ Longar saves $35 for every $100 he earns. 

When we do this, we can see that Justin will save the most and Longar will save the least. 

 

These problems are aimed at helping students to see why changing a part to whole ratio (fraction) to a percent 

can be a very useful tool in mathematics and everyday life. By using a common denominator of 100, we can 

easily compare fractional amounts of different quantities.  

 

 

b. Stefan took three math tests last quarter. These are the scores he got on the tests: 

¶ Test 1: 23 correct out of 25 

¶ Test 2: 48 correct out of 50 

¶ Test 3: 18 correct out of 20 

 

Which test did Stefan do the best on? 

 

Using the same line of thinking as in the previous problem, Stefan did the best on Test 2. 
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Activity 2 : Each of the large squares below are the same size.  

a. Shade each of the following models to represent . Then write the fraction that represents the part that is 

shaded under the model. There are many ways to shade the models. Sample answers are shown. 

 

Students will be familiar with these representations of . The instructional goal is the equivalence of , , , 

etc. all representing the same portion of the whole. 

 Be sure to use, and encourage students to use, precise language in describing what they see (e.g., one 

section out of four is shaded, thus we can say  of the whole is shaded). Some students may say that out of the 

whole, 1 section is shaded and 3 are not. Both statements are true, but when we talk about a fractional portion of 

the whole we are talking about a part of the whole. 

 Emphasize to students the importance of making sense of the quantities they use to represent a situation.    

 

 

 

 

 

 

 

   

Fraction: ___ _____ Fraction: ___ _____ Fraction: ___ _____ 

b. Cut up the square below in a way that is different than the three above and shade it to show . Write the 

fraction that represents the shaded part under the model.  

 

 

Encourage students to cut the square up into a different total number of parts 

than the ones given above. For example, they may cut the square into eight 

equal parts and shade 2 of them or into 10 equal parts and shade 2.5 of them.  

 

 

 

 

 

Fraction: ________ 

 

  

c. What percent of each of the grids in parts a. and b. above is shaded? Explain. 25%; Students should 

notice that the model cut into 100 equal parts (a ratio out of 100) gives us the value of the percent. 

This is a good time to define percent. A percent is a part to whole ratio with a whole equal to 100. It is 

also defined as a rate per 100. Ask students which model shows 100 equal parts. This model will tell us the 

percent. 
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Activity 3: Each of the large squares shown below are the same size.  

a. Shade  of each model. 

b. Express the shaded part of each model as a fraction and a percent.      

Converting fluently between fractions and percents is a useful tool. If we want the whole to be 100, we need to 

think about the value of each box that will make the whole equal to 100 and then consider the value of the 

shaded portion when the whole is 100. The models below provide a structure for students ï they can see that 1 

part out of 5, corresponds to 2 parts out of 10 and 20 parts out of 100. When they consider three parts, they use 

repeated reasoning ï if 1 part is equal to 20%, then 3 parts are equal to 60%.  

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ 

 

Fraction: ___ _____ 

 

Fraction: ___ _____ 

   

Percent: ___φπϷ_____ Percent: ___φπϷ_____ Percent: ___φπϷ_____ 

 

Activity 4:  Write the fraction and percent of each figure that is shaded. Students may or may not reduce the fraction 

for the portion; highlight the equivalence of the fractions. Three discussions should result here: 1) The location of the 

ñshadedò portion does not affect the percent of the total. 2) The whole in each of the examples is ONE large square. Later 

in the section, there will be more squares (See 2.1b Class Activity #7); students will again be asked for the portion shaded. 

The answer always depends on what we are considering the WHOLE to be. 3) How ñmuchò is in each shaded area. 

Remind students that a percent is a rate out of 100, thus to convert to a percent, the ñwholeò they are looking at is related 

to 100. 
 

 

 

 

 

 

 

 

 

 

 

 

                         

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

Fraction: ___ _____ Fraction: ___ _____ Fraction: ____ ____ 

Percent: ___ςπϷ_____ Percent: ____τπϷ____ Percent: ___σχϷ_____ 
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Fraction: ___ _____ Fraction: ____ ____ Fraction: ___ _____ 

Percent: ___ρϷ_____ Percent: ___τϷ_____ Percent: ____ςυϷ____ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ___ _____ Fraction: ___ _____ 

Percent: __ςπϷ______ Percent: ___ψπϷ_____ Percent: ___τψϷ_____ 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ___ _____ Fraction: ____ ____ 

Percent: ___ρπϷ_____ Percent: ___τπϷ_____ Percent: ____ψπϷ____ 

Activity 5:  

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

               

     

     

     

     

 

                        

    

    

    

    

4 20 

10 5 
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a. Shade 50% of each model. Then, write the fraction of the model that is shaded. For these problems, ask 

students what the value of each part needs to be for the whole to be 100. In this first model, the value of each part 

would be 1 (ρππϽρ ρππȢ In the second one, the value of each part would be 10 because there are 10 parts; ρπϽ
ρπ ρππ. For the third one, the value of each part would be 2 because there are 50 parts; υπϽς ρππ. From 

here, ask, ñHow many boxes do we need to shade in each model to have a total of 50?ò  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ ȟ_____ Fraction: ____ , ȟ ____ Fraction: ___ , ȟ __ 

b. Shade 75% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ____ ____ Fraction: ___ ___ 

It may be difficult for students to determine the value of each box for the third model on part b.  

They can use ideas from Chapter 1 to simplify  to   and then iterate up to 27 out of 36. It would be interesting to have 

students determine the value of each box. Have them start by determine the number of wholes they can fit into the 36 

boxes to get to 100. They can fit 2. ςϽσφ χς. They have ρππχς or ςψ remaining to divide between the 36 boxes. 

We can think of this as  or Ȣ Each box has a value of ς . Does ς Ͻσφ ρππ? Yes. Does ς Ͻςχ χυ? Yes. 

Alternatively, they can take 100 and divide it equally into the 36 parts: ς . 

 

 

 

 

 

 

 

 

 

          

          

          

          

          

          

          

          

          

          

                    

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

      

      

      

      

      

1 10 2 
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c. Shade 28% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ____ ____ Fraction: ____ ____ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ____ ____ 
Fraction: ____ ____ 

 

The last three models on part c. may be challenging for students. In the first model, there are 20 parts; therefore, 

each part would need to have a value of 5 for the total to be 100. Students can shade 5 parts giving a total of 25. 

Now, students need 3 more. If we partition a part into 5 equal smaller parts, each smaller part will have a value 

of 1. So, we need to shade 3 of these small parts or  of the original part. Similar logic can be used for the 

second and third models. In the third model, each part has a value of 20. So, we shade 1 part and then need 8 

more. We could partition a part into 20 equal pieces and shade 8 of them; however, it is easier to partition the 

part into 10 equal pieces (each with a value of 2) and shade 4 of them. 
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Spiral Review 
 

1. Write three fractions that are equivalent to . 

 

 

 

2. What number is  of 30?  

 

 

 

3. What number is  of 50?  

 

 

 

4. Express the following fractions as decimals. 

 

 

a.   b.   

 

c. ρ   

d.  e.   f.   

g.   h.   i. ρ   
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2.1a Homework: Introduction to Percent as Rate Per 100 

Note that a fraction equivalent to the one shown in the answers is correct. 

1. Write the fraction and percent of each figure that is shaded.  

 

 

 

 

 

 

 

 

 

   

Fraction: ________ Fraction: ________ Fraction: ___ _____ 

Percent: ________ Percent: ________ Percent: ___συϷ_____ 

 

 

 

 

 

 

 

 

 

 

   

Fraction: ________ Fraction: ________ Fraction: ________ 

Percent: ________ Percent: ________ Percent: ________ 

 

 

 

 

 

 

 

 

 

   

Fraction: ___ _____ Fraction: ________ Fraction: ________ 

Percent: ___τπϷ_____ Percent: ________ Percent: ________ 
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2. Shade 80% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ________ Fraction: ________ Fraction: ________ 

3. Shade 25% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction:  ________ Fraction: ________ Fraction: ________ 

4. Shade 35% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___ _____ Fraction: ___ _____ 
Fraction: ___ _____ 
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5. Shade 50% of each model. Then, write the fraction of the model that is shaded. 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ________ Fraction: ________ Fraction: ________ 

 

 

6. Draw three different models that represent 12%. Use grid or graph paper if needed. 
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2.1b Class Activity: Fraction, Decimal, Percent Equivalences 

Directions: Express the shaded portion of each grid as a fraction, decimal, and percent. One large square 

represents the whole.    Refer to the Anchor Problem Part 1 to help students to make sense of 

what they are being asked to do. If they are trying to express a part as a decimal, the whole is equal to 1. If they 

are trying to express the part as a percent, the whole is 100. Once they have identified the value of each box, 

they can use repeated reasoning to determine the value of the shaded portion of the grid. The models are an 

excellent tool for helping students to understand the relationship between fractions, decimals, and percents and 

for developing fluency converting between the different forms. 

1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: _πȢπρ__  Percent: _ρϷ__       

          

          

          

          

          

          

          

          

          

          

2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: _πȢρ__  Percent: _ρπϷ__             

          

          

          

          

          

          

          

          

          

          

3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: _πȢτ__  Percent: _τπϷ__       

          

          

          

          

          

          

          

          

          

          

4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ _  Decimal: _πȢχυ_  Percent: χυϷ____           
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5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: __ __  Decimal: _πȢφψ_  Percent: _φψϷ_        

          

          

          

          

          

          

          

          

          

          

6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ ρ  Decimal: ρȢπ Percent: _ρππϷ__       

          

          

          

          

          

          

          

          

          

          

7.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                         Fraction: __  or ρ  ____      Decimal: __ρȢυ____      Percent: __ρυπϷ____       

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

Remind students to always identify the WHOLE. If the student is interpreting the whole as one large 

square, then #6 shows ρππϷ  ÏÒ ρ and #7 shows ρυπϷȟρȢυȟρ . However, if the student is interpreting the 

whole as two large squares, then #6 shows υπϷȟπȢυȟ and #7 shows χυϷȟπȢχυȟ. Both sets of answers are 

true for DIFFERENT WHOLES.  

As students give their answers for #7, have them answer ñ150% of whatò? Or ñ75% of what?ò In the 

text, we have chosen to consider ONE square as the whole. If students answered 100% for #6, then they have 

also defined the whole as one large square. 
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8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        Fraction: __  or ρ ____      Decimal: __ρȢπτ____      Percent: __ρπτϷ____       

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

9.  

 

 

 

 

 

 

 

 

 

 

 

 

                                        Fraction: ___  or ς ___      Decimal: __ςȢσ____      Percent: ___ςσπϷ___       

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

10.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: __πȢχ__  Percent: _χπϷ__       

  

          

11.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: __πȢψ__  Percent: _ψπϷ__ 
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12.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _   Decimal: _πȢυς__  Percent: __υςϷ___       

     

     

     

     

     

13.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ __  Decimal: __πȢςψ__  Percent: _ςψϷ_     

          

          

          

          

          

14.  
 

 

 

 

 

 

 

 

 

 

 

Again, we will consider ONE square to be a whole, so 1 ¾, 1.75, 175% 

 

                                                    Fraction: _  or_ρ_  Decimal: __ρȢχυ__  Percent: _ρχυϷ__       

        

15.  
 

 

 

 

 

 

 

 

 

 

 

 

                                                    Fraction: _  or_ρ_  Decimal: __ρȢρςυ__  Percent: _ρρςȢυϷ__       
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16.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _
Ȣ
_  Decimal: __πȢτς__  Percent: _τςϷ__ 
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Directions: Complete the table.  Accept equivalent fractions and decimals. 

 

 Simplifying fractions is not essential in these exercises, nor is it an emphasis in the core. What is essential 

is that students recognize that numbers can be represented in different but equivalent forms and that sometimes 

one form of a number can be more useful than another depending on what you are trying to do. Students should 

recognize and understand the relationship between these different forms. (3/5 is the same portion of a whole as 

6/10, 60/100, 0.6, 60%, etc.).   

 

To convert to a percent, students will be looking for denominators that are factors OR multiples of 100. 

Thus, if the denominator is 35 for example (#38), dividing it and the numerator by 7 will produce a denominator 

that is easily converted to 100 OR if the denominator is 300, dividing both the numerator and denominator by 3 

immediately produces a denominator of 100. Other problems may take more than one step; #38 21/35 is the 

same as 3/5, which is the same 60/100. 

 

 In the problems that follow, the models are not shown; therefore, students may turn to more numeric and 

abstract strategies such as partial tables and equations if they have not done so already. Students will continue to 

move toward a more abstract solving method in future coursework. 

 

For #26        For #29 
2 5 

 

 

20 50 

 

40 100 

 
ȩ

         
ȩ

 

 

For #34        For #36 

20 500 

 

 

4 100 

 

 
ȩ

  

         
ȩ

 

 

 

 

 

 

 

 

 

 

22 25 

 

 

44 50 

 

88 100 

 

3 12 

 

 

1 4 

 

25 100 

 

>multiply by 10 

 

>multiply by 2 

 

>divide by 5 

 

 

>multiply by 2 

 

>multiply by 2 

 

>divide by3 

 

>multiply by 25 
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 Fraction Decimal Percent 

17.    πȢσυ συϷ 

18.   or   πȢψ ψπϷ 

19.   or  πȢχυ χυϷ 

20.    πȢχς χςϷ 

21.   or  πȢπφ φϷ 

22.   or  πȢςυ ςυϷ 

23.    πȢωπ ωπϷ 

24.   or  πȢυ υπϷ 

25.   or  πȢσφ σφϷ 

26.    πȢτ τπϷ 

27.   or  πȢως ωςϷ 

28.   or  πȢπψ ψϷ 

29.    πȢψψ ψψϷ 

30.    ρȢσ ρσπϷ 

31.   or ρ  ρȢτυ ρτυϷ 

32.   or ρ  ρȢυ ρυπϷ 

33.    πȢπχ χϷ 

34.    πȢπτ τϷ 

35.    πȢπρ ρϷ 

36.    πȢςυ ςυϷ 

37.    πȢχυ χυϷ 

38.    πȢφπ φπϷ 
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Directions: How do the portions of the whole relate? Compare using ȟȟ or . 

39. ͺͅͅ ͺͅͅωπϷ 

 

40. ͺͅ ͺͅͅ  ͅφϷ 41. υϷͅͅͺ ͺͅͅπȢυ 42. ͺͅͅ ͺͅͅ φπϷ 

43. ͺͅͅ ͺͅͅ χυϷ 

 

44. ͺͅͅ ͺͅͅ ςυϷ 45. υπϷͅͅͅ ͺͅͅ  46. ͺͅͅ ͺͅͅ τψϷ 

47. ρςυϷͅͅͅ ͺͅρȢσ 
 

48. ͺͅͅ ͺͅͅρχυϷ 49. ρͅͺͅ ͺͅͅρππϷ 50. ρȢπρͅͅ ͺͅ ωωϷ 

Directions: Put the following portions of a whole in order from smallest to largest. Justify your answer.  

 Encourage students to think about how they compared ratios in the previous chapter.  When they compare 

ratios, it is generally easiest to use the same form (e.g., write both as percent or decimal). Students may use an algorithmic 

approach, changing all numbers to a percent or all numbers to a fraction with a common denominator (e.g., 20 or 100 for 

#51). Alternatively, students may reason through the problem. For example, in #51, students may think of πȢπυ as υϷ. 

From here, they may reason that   is smaller than  or 50%, and  is greater than  or 50%. 

51. ȟπȢπυȟυπϷȟ  

πȢπυȟ ȟυπϷȟ   

52. ρρψϷȟρ ȟρρȢωϷȟ  

ρρȢωϷȟρρψϷȟρȟ    

 

Spiral Review 

1. Find  of 24.  

 

 

 

 

2. Find  of 24.  

 

 

 

3. Simplify. Look for patterns. 

a. ρππ  τςπ  

b. ρπ  τςπ  

c. ρ  τςπ  

d. πȢρ  τςπ  

e. πȢπρ  τςπ  

4. Make a double number line to show the relationship between feet and inches. 
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2.1b Homework: Fraction, Decimal, Percent Equivalences 

 

Directions: Express the shaded portion of each grid as a fraction, decimal, and percent. One large square 

represents the whole. 

1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _____ Decimal: ______  Percent: ______       

          

          

          

          

          

          

          

          

          

          

2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _____  Decimal: ______  Percent: ______       

          

          

          

          

          

          

          

          

          

          

3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ____  Decimal: ______  Percent: ______ 

          

          

          

          

          

          

          

          

          

          

4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _____  Decimal: _____  Percent: ______       
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5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___  Decimal: _____  Percent: ______       

          

          

          

          

          

          

          

          

          

          

6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ___  Decimal: _____  Percent: _____       

          

          

          

          

          

          

          

          

          

          

7.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                         Fraction: ____  Decimal: ______  Percent: ______       

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        Fraction: _ _  Decimal: _ς__  Percent: __ςππϷ__       
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9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                       Fraction: ____  Decimal: _____  Percent: ______       

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

10.  
 

 

 

 

 

 

 

 

 

 

 

The square is cut into two equal parts, so each part is 

50%. 

Fraction: _ _  Decimal: _πȢυ__  Percent: __υπϷ_        

 

 

11.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ____  Decimal: _____  Percent: _____        

  

  

12.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: ____  Decimal: _____  Percent: _____        

     

     

     

     

     

13.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction: _ _  Decimal: _πȢσ__  Percent: __σπϷ_  

Some students may have a hard time with 12 and 13. 

Remind them that the MORE parts something is cut into, 

the smaller each part is.             
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14.  
 

 

 

 

 

 

 

 

 

 

 

  

 

                                                Fraction: ____  Decimal: _____  Percent: _____             

            

 

Directions: Complete the table. 

 Fraction Decimal Percent 

15.      

16.    ψψϷ 

17.    πȢτυ τυϷ 

18.      

19.   πȢπρ  

20.    χυϷ 

21.      

22.   πȢψτ  

23.    πȢυφ υφϷ 

24.      

25.   πȢς  

26.    ςϷ 

27.      

28.    ρȢχυ ρχυϷ 
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29.    ςȢυ ςυπϷ 

30.   ρȢπρ  

31.      

32.      

33.      

34.      

35.      

36.      

 

 

Directions: How do the portions of the whole relate? Compare using ȟȟ or . 

 

37. ͺͅͅ ͺͅͅ ψϷ 

 

 

 

 

38. ͺͅͅ ͺͅͅςπϷ 39. τυϷͅͅ ͺͅπȢπτυ 40. πȢσͅͺͅͅͺͅσϷ 

41. ͺͅͅ ͺͅͅρφϷ 

 

 

 

 

42. πȢσῳͅͺͅͅτπϷ 43. σσϷͅͅͅͺͅͅ  44. ͺͅͅ ͺͅͅςϷ 

45. ρυπϷ ͅͅͺͅρυπ 
 

 

 

46. ͺͅͅ ͺͅͅςππϷ 47. ρȢς ͅͅͺͅͅρςπϷ 48. ρ ͺͅͅ ρͅρπϷ 

Directions: Put the following portions of a whole in order from smallest to largest. 

 

49. ȟφψϷȟπȢπψȟ  

 

50. ȟωυϷȟ ȟπȢπωω 

πȢπωω ȟ ȟωυϷȟ   

 

 

51. ȟπȢυȟτωϷȟ   

 

 

52. ρωωϷȟ ȟςȟςȢσ 
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2.1c Class Activity: Tangrams and Percentages 

 

Directions: Find the value of each shape relative to the entire square.  Remember the large (entire) square 

represents 1 whole.  Record your findings in the table below.  

 

 
 

 

Name of Shape Fraction Decimal Percent 

Large triangle     πȢςυ ςυϷ 

Medium triangle   πȢρςυ ρςȢυϷ 

Small triangle   πȢπφςυ φȢςυϷ 

Small Square   πȢρςυ ρςȢυϷ 

Parallelogram   πȢρςυ ρςȢυϷ 

This activity is a review of the previous lesson. It will be helpful to provide students with tangrams or a black-

line master so they might manipulate pieces. Help students see relationships between objects. For example, 

students should notice that two middle-sized triangles form one larger triangle and two of the smallest triangles 

make the middle-size triangle or four of the smallest triangles make the largest. Then orchestrate a discussion 

about the numeric representations of the portions.  

 

Make sure students verify that the total is in fact 100%. They can make another column to show the total area 

(e.g., 2 large triangles = ςϽςυϷ υπϷȠ 1 medium triangle = ρϽρςȢυϷ ρςȢυϷȠ 2 small triangles = ςϽ
φȢςυϷ ρςȢυϷȠ 1 small square = ρϽρςȢυϷ ρςȢυϷȠ 1 parallelogram = ρϽρςȢυϷ ρςȢυϷ.) 
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2.1c Homework: Benchmark Percentages 

Directions: The bar models shown represent common percentages. Write the fraction, decimal, and percent that 

corresponds to each bar model. The first bar shown represents 1 whole or 100%. The first problem has been 

done for you.  This exercise is designed to help students recognize and memorize benchmark percentages 

and their equivalent fraction and decimal representations. Fluency with these benchmark percentages will serve 

as a valuable tool for students both in math class and every day life. It may be useful to create a poster for 

students to display in the classroom: 

 

 

 

 

 

Students should also keep this as a reference in their binder/notebook. 

 

A few notes: 

¶ Help students see relationships between quantities. In the unit divided into 8 equal parts, students should 

notice that it can be thought of as a unit first divided into 4 equal parts and then each of those parts 

divided. Thus, if one part of a unit divided into 4 parts is 25%, half of 25% is 12.5%. Each of the 1/8 

units is 12.5%. The same relationship exists between the unit divided into 5 parts and 10 parts. 

¶ The unit divided into 10 parts may be the model students use most often. This model can be used to find 

values such as 30%, 70%, etc. And it is easily used to find 5% (half of 10%) or 1% (10% divided into 10 

partsða matter of moving the decimal) and then iterating it for 2%, 3%... 

¶ The unit divided into 3 parts may bring up the questions, ñwhy does 0.999 repeating = 1?ò The 
convention at this level would be to say, we agree that itôs equal to 1 and there are a few ways we justify 

it. The answer is not as straight forward as this video suggests: 

https://www.youtube.com/watch?v=G_gUE74YVos&t=4s but, this video may make things more 

confusing for students: https://www.youtube.com/watch?v=x-fUDqXlmHM. Itôs a great discussion that 

may help students begin to see the true nature of mathematics as a field of study. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=G_gUE74YVos&t=4s
https://www.youtube.com/watch?v=x-fUDqXlmHM
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One Part: Fraction:  ÏÒ ρ  Decimal: ρȢπ   Percent: ρππϷ 

 

 

  

  

One Part: Fraction: _______  Decimal: ___πȢυ____  Percent: ___υπϷ____ 

 

Two Parts: Fraction: _______  Decimal: ___ρȢπ____  Percent: ___ρππϷ____ 

 

    

    

One Part: Fraction: _______  Decimal: ___πȢςυ____  Percent: ___ςυϷ____ 

 

Two Parts: Fraction: _______  Decimal: ___πȢυ____   Percent: ___υπϷ____ 

 

Three Parts: Fraction: _______  Decimal: ___πȢχυ____  Percent: ___χυϷ____ 

 

Four Parts: Fraction: _______  Decimal: ___ρȢπ____   Percent: ___ρππϷ____ 

 

        

        

One Part: Fraction: _______  Decimal: ___πȢρςυ____  Percent: ___ρςȢυϷ____ 

 

Two Parts: Fraction: _______  Decimal: ___πȢςυ____  Percent: ___ςυϷ____ 

 

Three Parts: Fraction: _______  Decimal: ___πȢσχυ____  Percent: ___σχȢυϷ____ 

 

Four Parts: Fraction: ___ ____  Decimal: ___πȢυ____   Percent: ___υπϷ____ 

 

Five Parts: Fraction: _______  Decimal: ___πȢφςυ____  Percent: ___φςȢυϷ____ 

 

Six Parts: Fraction: _______  Decimal: ___πȢχυ____  Percent: ___χυϷ____ 

 

Seven Parts: Fraction: _______  Decimal: ___πȢψχυ____  Percent: ___ψχȢυϷ____ 

 

Eight Parts: Fraction: _______  Decimal: ___ρȢπ____   Percent: __ρππϷ_____ 
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One Part: Fraction: _______  Decimal: ___πȢς____  Percent: __ςπϷ_____ 

 

Two Parts: Fraction: _______  Decimal: ___πȢτ____  Percent: __τπϷ_____ 

 

Three Parts: Fraction: _______  Decimal: ___πȢφ____  Percent: __φπϷ_____ 

 

Four Parts: Fraction: _______  Decimal: ___πȢψ____  Percent: __ψπϷ_____ 

 

Five Parts: Fraction: _______  Decimal: ___ρ____  Percent: __ρππϷ_____ 

 

          

          

One Part: Fraction: ___ ____  Decimal: ___πȢρ____  Percent: __ρπϷ_____ 

 

Two Parts: Fraction: ___ ____  Decimal: ___πȢς____  Percent: __ςπϷ_____ 

 

Three Parts: Fraction: ___ ____  Decimal: ___πȢσ____  Percent: __σπϷ_____ 

 

Four Parts: Fraction: ___ ____  Decimal: ___πȢτ____  Percent: __τπϷ_____ 

 

Five Parts: Fraction: ___ ____  Decimal: ___πȢυ____  Percent: __υπϷ_____ 

 

Six Parts: Fraction: ___ ____  Decimal: ___πȢφ____  Percent: __φπϷ_____ 

 

Seven Parts: Fraction: ___ ____  Decimal: ___πȢχ____  Percent: __χπϷ_____ 

 

Eight Parts: Fraction: ___ ____  Decimal: ___πȢψ____  Percent: __ψπϷ_____ 

 

Nine Parts: Fraction: ___ ____  Decimal: ___πȢω____  Percent: __ωπϷ_____ 

 

Ten Parts: Fraction: ___ ____  Decimal: ___ρȢπ____  Percent: __ρππϷ_____ 

 

   

 

One Part: Fraction: _______  Decimal: ___πȢσ____  Percent: __σσϷ_____ 

Two Parts: Fraction: _______  Decimal: ___πȢφ____  Percent: __φφϷ_____ 

Three Parts: Fraction: _______  Decimal: ___ρȢπ____  Percent: __ρππϷ_____ 
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2.1d Class Activity: Fractions, Decimals, Percents in the Real World 

In this section students are working with percents in contextual situations. You will notice that the focus is 

still on ñportionsò of wholes. What is different is the idea of the ñwhole.ò In the previous sections, the whole 

was often a shape of some sort, now students will be thinking of the ñwholeò as a collection of objects ï a group 

of students, a bag of marbles, etc. These objects can be discrete objects like people or ñcontinuousò like a liquid. 

Students will be required to read and interpret real world models such as graphs to answer the questions.  

Directions: Solve the following problems. 

1.  of the 6th grade class at a certain school own a cell phone.  

a. Make a tape diagram to represent this situation. 

 

 

    

    

 

 

                  

b. What percent of the students own a cell phone? ____φπϷ_______ 

 

c. What percent of the students do not own a cell phone? ____τπϷ_______ 

 

d. What is the ratio of students who own a cell phone to the ratio of students who do not own a cell 

phone? σȡς 
e. If there are seventy-five 6th graders at this school, how many own a cell phone? ____τυ_______ 

 

 

    

 

 

 

      75 ÷ 5 = 15 

 

2. 25% of the marbles in a bag are red.  

a. Make a tape diagram to represent this situation. 

 

Red Not Red Not Red Not Red 

 

b. What fraction of the marbles are red? ___________ 

c. What fraction of the marbles are not red? ___________ 

d. What is the ratio of marbles that are red to marbles that are not red? ρȡσ 
e. Give some possible pairs of values for the number of marbles that are red and the number of 

marbles that are not red. Organize your results in a table. 

 

 

 

 

 

 

20% 20% 20% 20% 20% 

15 15 15 15 15 

Red Not Red 

1 3 

10 30 

30 90 

6th 

grade 

class 

Owns a Cell Phone 

 75 6th 

graders 
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3. Students at a certain high school can choose from three different language classes.  of the students 

choose Spanish, 37% choose French, and  choose Chinese.  

a. Order the languages from the one the most number of students take to the one the least number 

of students take. Justify your answer.  

Spanish 9/20 = 45/100 

French 37% = 37/100 

Chinese 9/50 = 18/100 

 

Spanish, French, Chinese 

 

Throughout the exercises, emphasize total in the group and its relationship to ñout of 100.ò 

 

4. Owen has put several different colored marbles into a bag. The table below shows the different color 

marbles and how many of each color are in the bag: 

 

Color of 

Marble  

Number of 

Marbles 

Red 40 

Orange 10 

Yellow 20 

Green 10 

Blue 20 

 

a. Make a tape diagram to represent this situation. 

There are 100 marbles in the bag. Students will likely use a 10-frame partition: 

     

R R R R O Y Y G B B 

 

b. What percent of the marbles in the bag are red? τπϷ 
 

c. What percent of the marbles in the bag are not red? φπϷ 
 

d. What percent of the marbles are yellow or green? σπϷ 
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5. Hannah surveyed students at her school and asked what their favorite vegetable was. The pictograph 

shows the results of the survey. 

 

 

 

Favorite Vegetable Number of Students Percent of Students 

Tomatoes 
   

ρπϷ 

Green Beans 
   

ρπϷ 

Corn 
     

ςπϷ 

Carrots 
       

σπϷ 

Broccoli 
       

σπϷ 

 

a. Make a tape diagram to represent this situation. 

There are a total of 10 smiley faces each with a value of 25.  

 

T GB C C CT CT CT BR BR BR 

 

 

b. Complete the table to show the percent of students who chose each vegetable.  

Although it is given that each smiley face represents 25 students, the value of the smiley faces can be 

anything and it will not change the percentage of students who chose each vegetable. Each smiley face 

represents a box in the tape diagram or 10%. We can change the value of each box and the ratio to the 

total (or percent) does not change. 

 

 

 

 

c. What percent of students chose tomatoes or corn as their favorite vegetable? σπϷ 
 

 

 

 

 

 

 

 

 

 = 25 students 
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6. Noah surveyed the students in his class and asked how they got to school. Here are the results of the 

survey: 

Mode of Transportation Number of Students Percent of Students 

Car 16 
υπϷ 

Bike 4 
ρςȢυϷ 

Bus 8 
ςυϷ 

Walk 4 
ρςȢυϷ 

 

a. Make a tape diagram to represent this situation. 

 

C C C C Bus Bus BK W 

There are a few different ways students may approach making this tape diagram. They may first find the total 

(32) and then see that the car (16) is half of the total. From here, students have half the diagram left (with a 

value of 16). Half of that half (8) goes to bus. Now, one quarter of the diagram is left (with a value of 8). Half of 

this goes to bike (4) and half goes to walking (4). From here, students will see that to create equal size pieces, 

there should be a total of 8 boxes in the tape diagram. 

 

Students may also notice that each category is divisible by 4 (or a multiple of 4). If we give each box a value of 

4, we will need 8 total boxes (4 for car, 2 for bus, 1 for bike, and 1 for walk). 

 

ρφ τ  4 parts car or τϽτ ρφ 
ψ τ  2 parts bus or τϽς ψ 
τ τ  1 part bike or τϽρ τ 
τ τ  1 part walk or τϽρ τ 

  

b. Complete the table to show the percent of students who take each mode of transportation. 

 

c. Use the results of the survey to create a circle graph below. Be sure to include a key for your 

circle graph.  

 
Discuss the relationship between the tape diagram and circle graph. 

walk

bike

bus

car
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7. Renee surveyed the students in her class to see how many pets they have. The bar graph shows the 

results of the survey: Anticipate: Students may not know what the total represents in this case; they may 

think itôs the total number of pets.  

 

 
a. What percent of the students in Reneeôs class own two or more pets? ττϷ 

 

 

b. What percent of the students in Reneeôs class own fewer than two pets? υφϷ 
 

 

There are a total of 25 students responding to the survey. Of the students, we see:  

 

5 have Zero pets e.g. 5/25 

9 have One pet e.g. 9/25 

6 have Two pets e.g. 6/25 

3 have Three pets e.g. 3/25 

2 have Four pets e.g. 2/25 

 

We can multiply each by 4/4 to find the rate out of 100. 

 

a. Two or more 6/25 + 3/25 + 2/25 = 11/25 = 44/100 = 44% 

b. 56% 
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Spiral Review 

 
1. Carina is drawing circles and squares on her paper. The ratio of circles to squares in Carinaôs pattern is 
2:5. Create Carinaôs pattern below. 

 

 

 

 

2. Miguel is also drawing circles and squares on his paper. The ratio of circles to total shapes on Miguelôs 

pattern is 2:5. Create Miguelôs pattern below. 

  

 

 

3. Simplify. 

a. ςπ  

 

b. ςπ  

 

c. ςπ  

 

d. ςπ  

 

 

4. Complete the sentences. 

a. Multiplying by  is the same as ________________________________. 

 

b. Multiplying by  is the same as _______________________________. 

 

c. Multiplying by  is the same as _______________________________. 

 

d. Multiplying by  is the same as _________________________________. 
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2.1d Homework: Fractions, Decimals, Percents in the Real World 

 

Directions: Solve the following problems. 

1.  of the items in a bake sale are cookies.  

 

a. Draw a tape diagram to represent this situation. 

 

 

 

b. What percent of the items in the bake sale are cookies? ___________ 

 

c. What percent of the items in the bake sale are not cookies? ___________ 

 

d. What is the ratio of items that are cookies to items that are not cookies? ___________ 

 

 

e. If there are 150 cookies in the bake sale, how many items total are being sold? ___________ 

 

 

 

 

 

2.  of the students at Washington Middle School participate in the school band.  

a. Draw a tape diagram to represent this situation. 

 

 

 

 

b. What percent of the students participate in band? _____ςπϷ______ 

 

c. What percent of the students do not participate in band? ____ψπϷ_______ 

 

d. What is the ratio of students who participate in band to students who do not participate in band? 

___ρȡτ___ 

 

e. What is the ratio of students who participate in band to total students? __ρȡυ___ 

 

f. If there are 200 students at Washington Middle School, how many participate in band? __40____ 

 

 

 

 

 

If there are 200 students, we divide them equally into the five groups, thus there are 40 in each group; 40 who 

participate in band, 160 that do not. 

 

 

 

 

BAND     

BAND 

? 

? ? ? ? 

200 
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3. Sixty percent of the students in Ms. Serrôs class are boys. 

 

a. Draw a tape diagram to represent this situation. 

 

 

 

b. What fraction of the class is boys? ___________ 

 

 

c. What fraction of the class is girls? ___________ 

 

 

d. If there are 30 students in Ms. Serrôs class, how many are girls and how many are boys? 

 

 

 

 

 

4. Seventy percent of iPhone users use the calculator application on their phone.  

a. Draw a tape diagram to represent this situation. 

 

 

 

b. What fraction of iPhone users use the calculator application on their phone? ___________ 

 

 

 

c. In a group of 60 people, how many would you expect use the calculator application on their 

phone?  

 

 

 

 

5. Eli puts 75% of the money he earns working for his grandfather in the bank. Lucy puts  of the money 

she earns working for her grandfather in the bank. If they earn the same amount, who puts more money 

in the bank? Justify your answer. 
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6. Jennifer surveyed the students in her class and asked what their favorite fruit is. The bar graph shows the 

results of the survey.  

 

 
 

a. What percent of the students in Jenniferôs class chose each type of fruit? 

 

Apples: ______  Bananas: ________  Blueberries: _______  Grapes: ______ 

 

 

 

 

 

7. Zoe is on a competitive soccer team. The table below shows her teamôs record in the regular season: 

 

Outcome Number of 

Games 

Wins 12 

Losses 2 

Ties 1 

 

a. What percent of the soccer games did Zoeôs team win? (A tie is not considered a win.) 

ψπϷ 
 

Students may choose to use a tape model or work with equivalent fractions. 

 

There are a total of 15 games played. Zoeôs team won 12/15. It is easiest to work with denominators that are 

factors of 100, so if we divide the numerator and denominator by 3 we get 4/5, which is 80% 
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2.1e Class Activity: Percent as a Part to Total Ratio 

In this section students need to attend to precision and make sense of what they are given: Are they 

given two parts? A part and a whole? How can they translate the ratio they are given whether it is a part to part 

or a part to whole to a percent which is a part to whole ratio? Encourage student to draw models to justify their 

answers.  

 

Directions: Solve the following problems. 

1. Tia is putting red and blue marbles into different bags. In which of the bags are 25% of the marbles red? 

Justify your answers. 

a. Bag 1: One out of every four marbles in the bag is red. ςυϷ 
 

 

 

 

b. Bag 2: There are a total of 40 marbles in the bag. Of the 40 marbles, 10 are red. ςυϷ 
 

10 10 10 10 

 

 

 

c. Bag 3: There are 25 red marbles and 75 blue marbles in the bag. ςυϷ 
 

 

 

 

 

 

d. Bag 4: The ratio of red marbles to blue marbles is 1:4. Not ςυϷ 
 

 

 

 

 

 

e. Bag 5: There are 400 marbles in the bag. Of the 400 marbles, 100 are red. ςυϷ 
 

 

 

 

 

f. Bag 6: For every three blue marbles Tia puts in the bag, she puts 1 red marble. ςυϷ 
 

 

 

 

 

g. Bag 7: The number of blue marbles is three times the number of red marbles. ςυϷ 
We can see in the model above that blue is three times red. 

     

1 1 1 1 

25 25 25 25 

Red Blue Blue Blue Blue 

100 100 100 100 

Red Blue Blue Blue 

40 marbles 

100 marbles 

 1R : 4 B marbles 

 

400 marbles 

1R : 3B marbles 
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2. Consider the following situations about five different basketball teams. Circle the letters of the teams 

that have the same winning percentage. Justify your answer. 

a. Team A wins four out of every 5 games it plays. 

 

 

 

Winning Percentage: 80% 

b. For Team B, the ratio of games won to games lost is 4 to 5. 

 

 

 

 

Students can estimate, each box represents about 11% so the winning percentage is about 44%. 

c. For Team C, the ratio of games won to games lost is 4 to 1. 

 

W W W W L 

 

Winning percentage 80%, same as Team A. 

 

d. Team D wins 24 out of 30 games. 

 Team D wins 80% of its games, same percentage as Teams A and C. 

 

e. Team E wins three times as many games as it loses. 

 

W W W L 

 

Team E wins 75% of its games, not the same as any of the other teams. 

 

Teams A, C, and D have the same winning percentage at 80%. 

 

3. Cheryl is mixing red and white paint to make pink. To make the correct shade of pink, 60% of the 

mixture needs to be red. Which of the batches below will make the correct shade of pink? 

Each of these may be answered in a number of ways. Numeric, including creating a common unit ï fractions 

with a common denominator, percents. Students may also create models such as tape diagrams.  

 

a. Batch 1: 40% of the mixture is white. 

Correct shade 

 

b. Batch 2: The ratio of red paint to white paint is 6:10. 

Not the correct shade; the ratio of red to total needs to be 6:10 

 

c. Batch 3: Cheryl mixes 3 cups of red paint for every 2 cups of white paint. 

Correct shade 

 

d. Batch 4: The amount of red paint is ρȢυ times the amount of white paint. 

Correct shade 

 

W W W W L 

W W W W L L L L L 
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4. The following situations show the amount of money several different people save based on what they 

make. Find the percentage that each person saves. Again, students can solve using models (tape 

diagrams, partial tables) or numeric approaches. 

a. Jen saves $20 for every $100 she earns. 
 

ȡ ςπϷ  

 

b. For Brian, the ratio of dollars saved to dollars spent is 100 to 200.  
 

ȡ σσϷ  

 

c. For every $9 Penelope spends, she saves $1. 
 

ȡ ρπϷ  

 

d. Each time Tiffany earns $50, she saves $25 of it. 
 

ȡ υπϷ  

 

e. Drew spends three times more than he saves.  
 

ȡ ςυϷ  

 

 

Spiral Review 
 

1. What number is  of 400?  What number is  of 400?  

 

 

 

 

 

 

 

2. Find  of 55.  

 

 

 

 

 

3. Simplify. Look for patterns. 

a. ρππ  ωπ  

b. ρπ  ωπ  

c. ρ  ωπ  

d. πȢρ  ωπ  

e. πȢπρ  ωπ  

 

4. Simplify. Look for patterns. 

a. ρππ  ςτ  

b. ρπ  ςτ  

c. ρ  ςτ  

d. πȢρ  ςτ  

e. πȢπρ  ςτ  
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2.1e Homework: Percent as a Part to Total Ratio 

 

1. Ricky is putting red and blue marbles into different bags. In which of the bags are 20% of the marbles 

red? Justify your answers. 

a. Bag 1: One out of every five marbles in the bag is red. 

 

Red Other Other Other Other 

  20% of the marbles are red. 

b. Bag 2: There are 40 marbles in the bag. Of the 40 marbles, 8 are red. 

 

 

 

20% of the marbles are red. 

There are a total of 40 marbles, 8 are red, the rest are not. We may also think about this as a ratio 

of 8:32, red to not red OR 8 to 40 red to total. 

 

c. Bag 3: There are 20 red marbles and 80 blue marbles in the bag. 

 

 

 

20% of the marbles are red. 

d. Bag 4: The ratio of red marbles to blue marbles is 2 to 10. 

 

The ratio of red to blue is 2 to 10, so the ratio of red to total is 2 to 12; this is not 20%. 

 

e. Bag 5: There are 400 marbles in the bag. Of the 400 marbles, 80 are red. 

 

The ratio of red to total is 80 to 400 or 80/400 or 20/100; this is 20%. 

 

f. Bag 6: There are five times as many blue marbles as red marbles. 

The ratio of blue to red is 5 to 1, so the ratio of red to total is 1 to 6; this is not 20% 

 

2. Consider the following situations about four different people shooting free throws. Circle the letters of 

the people that have the same free throw percentage. Justify your answer. 

a. Piper makes 75% of her free throws. 

 

b. Mia makes 3 free throws for every 4 that she attempts. 

 

 

c. Evelyn makes 4 shots for every 1 that she misses. 

 

 

d. Fran makes 3 shots for every 1 that she misses.  

 

 

 

e. Harper makes two times more shots than she misses. 

 

Red 8 Other 8 Other 8 Other 8 Other 8 

20 RED 20 Blue 20 Blue 20 Blue 20 Blue 
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3. Consider the following situations about how four different students did on an exam. Determine each 

studentôs score as a percentage if each problem is worth the same number of points.  

a. Erik missed 4 out of the 50 questions. 

 

 

b. For every 4 questions that Jon answered correctly, he missed 1. 

 

 

c. Malorie answered 4 out of every 5 questions correctly. 

 

 

d. For Dave, the ratio of correct answers to incorrect answers was 23 to 2. 

 

 

e. Trevor got three times more questions correct than incorrect. 

 

 

4. Xander is mixing red and yellow paint to make orange paint. To make the correct shade of orange, 80% 

of the mixture needs to be red. Which of the batches below will make the correct shade of orange? 

 

a. Batch 1: 4 parts red to 1 part yellow 

 

 

 

80% red--correct 

 

b. Batch 2:  of the mixture is red 

R R R R Y Y Y Y Y Y 

40% redðnot correct 

 

c. Batch 3: 1 out of every 4 cups is yellow 

R R R Y 

75% redðnot correct 

 

d. Batch 4: For every 5 cups of paint, 4 are red. 

R R R R Y 

80% red--correct 

 

 

e. Batch 5: There is four times more red than yellow. 

Ratio of red to yellow is 4:1; ratio of red to total is 4 to 5, 80%--correct. 

 

 

 

f. Batch 6: There is five times more red than yellow. 

Ratio of red to yellow is 5:1; ratio of red to total is 4:6, NOT 80%. 

 

Red Red Red Red Yellow 
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2.1f Class Activity: Types of Percent Problems 

This lesson is intended to introduce students to three different types of percent problems: 1) Find a percent 

given a part and the whole; 2) Find a part of a quantity given a percent and the whole; 3) Find the whole given a 

part and a percent. Students have already practiced changing a fraction to a percent in the previous lessons (e.g., 

Express 15/20 as a percent). These types of problems are included again here so that students can compare the 

different types of percent problems. These problems may seem different to students because they have not seen 

this type of problem written in this language (e.g., 40 out of 80 is what percent vs. Express  as a percent). The 

language that is used to express these different types of problems can be challenging for students to interpret. 

Reason abstractly and quantitatively plays a big role in the following lessons. Students use models (double 

number lines, tape diagrams, partial tables, etc.) to solve the different types of percent problems. At the same 

time, they start thinking about more abstract solving methods, such as writing and solving equations. 

Activity 1 : 

a. Write three statements that are true based on the vertical double number line shown. 

 

 

 

 

Answers will vary. Possible answers include: The total (or 100%) is equal to 80. 50% of the total (80) is equal 

to 40. 10% of the total (80) is equal to 8. 32 is 40% of the total (80). 72 is 90% of 80. 48 out of 80 is equal to 

60%. You can ask students extension questions such as: 1) What number would correspond to 110%? 2) What 

number is 25% of 80?   

b. Complete the following statements using the double number line shown in part a. 

 
ȩ

   
ȩ

   
ȩ

  
ȩ

 

This is a preview of the percent proportion which students will study formally in 7th grade. The proportions help 

them to see the three different types of percent problems they will encounter in these lessons (see above). For 

example, if whole is 100 and we are considering 50 parts, how many parts do we need to consider when we 

change the whole to 80? If we consider 72 out of 80 parts, how many parts do we need to consider if we change 

the whole to 100 to talk about the same portion? If 20 out of 100 parts is equal to 16, what is the total? 

c. Compare the double number line below with the double number line from part a. Revise your statements 

from part a. so they describe the number line shown below. 

 

 

 

 

Ask students how their statements from part a. change. 1) The total (or 100%) is equal to 120. 50% of the total 

(120) is equal to 60. 10% of the total (120) is equal to 12. 48 is 40% of the total (120). 108 is 90% of 120. 72 

out of 120 is equal to 60%. Again, consider extension questions: 1) What number would correspond to 110%? 

2) What number is 25% of 120?  

Ask students what type of percent problem their statements fall into (see teacher notes at beginning of lesson). 

Challenge students to come up with additional statements based on the number lines above that fit into each 

category. 

 

d. Complete the following statements using the double number line shown in part c. 

 
ȩ

   
ȩ

   
ȩ

  
ȩ
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Activity 2:  Draw lines to match each question to the double number line that can be used to solve the problem. 

Then, solve the problem.   

 

What is 80% of 40? σς 
This double number line 

shows that the total of 40 

corresponds to a total of 100 

(a rate per 100 or percent). 

80% of 40 corresponds to 32. 

 

Find a part of a quantity given 

a percent and the whole. 

 

40 is 80% of what number. υπ  
In this problem, we know that 

40 corresponds to 80 out of 

100. We are being asked to 

find the total. 

 

 

Find the whole given a part 

and a percent. 

 

 

40 out of 80 is what percent?  

In this one, we are given a 

part and total. We need to 

change this to an equivalent 

ratio with a total of 100.  

 

Find a percent given a part 

and the whole. 
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Activity 3:  Write the question being asked by each model. Then, answer the question. 

 

a. Question: What is 25% of 40?  

 

 

 

 

 

 

 

Answer: 10; To solve this problem, students may just look at the question and take  of 40. Other 

students may use the double number line. To get from 100 to 25 on the bottom number line, we divide 

by 4. 40 divided by 4 is equal to 10. 

 

b. Question: What is 40% of 60?  

 

 

 

 

 

 

 

Answer: 24; Again, students may use a numeric approach, changing the percent to a fraction and taking 

4/10 or 2/5 of 60. They may set up equivalent fractions: 
ȩ

. Students may not be able to solve this 

at first glance but if they reduce 40/100 to 2/5, it will be easier to find an equivalent fraction with a 

denominator of 60 (multiply by 12/12). Other students may use the double number line. To get from 100 

to 40 on the bottom number line is not very easy to determine. What if we go from 100 to 20? Divide by 

5. If we divide 60 by 5, we get 12 for each increment on the top number line. So, if 20% is 12, 40% is 

24. 

c. Question: 48 is 60% of what number? or 60% of a number is 48. What is the number? Or 60% of what 

number is 48? 

 

 

 

 

 

 

Answer: 80; Again, students may use a numeric approach:  ȩ τψ or  ȩ τψ. Students can 

create a tape diagram from here:  

 

 

 

 

Each box has a value of 16 so the total is 80. Students may also use the double number line provided. To 

get from 60 to 10 on the bottom number line, we divide by 6. 48 divided by 6 on the top number line 

gives 8, showing that the scale on the top number line is 8. 8 multiplied by 10 is 80. 

 

 

16 16 16 16 16 

48 
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d. Question: 36 is 75% of what number? Or 75% of a number is 36. What is the number? Or 75% of what 

number is 36? 

 

 

 

 

 

Answer: 48; Again, students may use a numeric approach:  ȩ σφ or  ȩ σφ. Students can create a 

tape diagram from here:  

12 12 12 12 

 

 

Each box has a value of 12 so the total is 48. Students may also use the double number line provided. To get 

from 75 to 25 on the bottom number line, we divide by 3. 36 divided by 3 on the top number line gives 12, 

showing that the scale on the top number line is 12. 12 multiplied by 4 is 48. 

e. Question: 14 out of 35 is what percent (what number out of 100)? What percent of 35 is 14? 14 is what 

percent of 35? 

 

 

 

 

 

Answer: 40%; Again, students may use a numeric approach: 
ȩ

 or 
ȩ

 , multiply 2/5 by 20/20. Tape 

diagram: 

 

 

 

 

 

 

Spiral Review 
 

1. What is  of σπȩ  

 

2. What is  of σπȩ  

 

 

3. Simplify. Look for patterns. 

 

a. ςȟτππρπ  

b. ςτπρπ  

c. ςτ ρπ  

d. ςȢτ ρπ  

 

4. Simplify. Look for patterns. 

 

a. ψȟπππ  ρππ  

b. ψππ  ρππ  

c. ψπ  ρππ  

d. ψπ  ρȟπππ  

 

7 7 7 7 7 

36 

35 
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2.1f Homework: Getting Ready ï Review Concepts 

These are review problems from earlier grades that will help students with the upcoming lessons. 

Directions: For each set of problems, draw a model. Then, answer the questions using the model and numeric 

strategies. 

 

Set 1 Model: 
 

4 4 4 4 4 

1.  of ςπ τ 2.  of ςπ ρς 3.  of ςπ ρφ 

 

Set 2 Model: 

 

4.  of ψπ  5.  of ψπ  6.  of ψπ  

 

Set 3 Model: 

 

7.  of ςψ  8.  of ςψ   9.  of ςψ   

 

Directions: Simplify. Look for patterns. 

 

10.  11.  

a. ρππ  σπ σȟπππ 

b. ρπ  σπ σππ 

c. ρ  σπ σπ 

d. πȢρ  σπ σ 

e. πȢπρ  σπ πȢσ 

a. ρππ  χψ  

b. ρπ  χψ  

c. ρ  χψ  

d. πȢρ  χψ  

e. πȢπρ  χψ  

 

12.  13.  

a. πȢρ  ψπ ψ 

b. πȢς  ψπ ρφ 

c. πȢσ  ψπ ςτ 

d. πȢπυ  ψπ τ 

e. πȢπρ  ψπ πȢψ 

a. πȢρ  υπ  

b. πȢς  υπ  

c. πȢσ  υπ  

d. πȢπυ  υπ  

e. πȢπρ  υπ  
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14.  15.  

a. υπππρππ υ0 

b. υππρππ υ 

c. υπ ρππ πȢυ 

d. υ ρππ πȢπυ 

 

a. σςȟπππρππ  

b. σȟςππρππ  

c. σςπρππ  

d. σς ρππ  

Directions: Simplify each problem in a set. Then, think about the relationship between the problems in the set. 

The goal of these problems is for students to see that the problems in each set are equivalent. 

Set 1: 

16. τπ ρπ  17.   18.  of τπ  19. πȢρ  τπ  

 

Set 2: 

20. τπ ρππ πȢτ 21.  πȢτ 22.  of τπ πȢτ 23. πȢπρ  τπ πȢτ 

 

Set 3: 

24. ρς ρπ  25.   26.  of ρς  27. πȢρ of ρς  

 

Set 4: 

28. σς τ  29.   30.  of σς  31. πȢςυ of σς  

 

Directions: Simplify. 

32. πȢυ  ρφ  33. πȢφ  σπ ρψ 34. πȢχυ  ςψ  

35. πȢπυ  ςς  36. πȢστ  ςππ  37. πȢςφ  ψπ ςπȢψ 

38. πȢωω  υπ  39. πȢυπ  ςτ  40. πȢπυ  ςτ  

41. ρȢυ  σφ  42. ςȢρ  φπ  43. πȢσρ  χυ ςσȢςυ 
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2.1g Class Activity: Finding a Percent of a Quantity 

Students should always start by estimating their answer. Encourage multiply strategies: 

numeric (equivalent fractions, partial tables), mental math, models (tape diagrams, double number lines), 

abstract (equations), etc. Have students explain their strategies and consider strategies used by others. 

Activity 1:  

a. What number is ρπϷ of 120? 12 

Have students estimate first, 10% of 100 is 10 so we know our answer should be greater than 10.  

Students may first convert the ρπϷ to a fraction . Taking  of 120 is the same as dividing by 10. Students 

may also convert the percent to a decimal (πȢρ) and multiply by 120. 

 

They may draw a model: 

12 12 12 12 12 12 12 12 12 12 

 

We want 10% of 120, so we divide 120 into 10 equal parts and take one. 

 

Students may also create a double number line, one showing 100 as the total (percent) and one showing 120 as 

the total: 

 

 

 

 

Or set up equivalent ratios: 
ȩ

 The easiest way to solve this is to simplify the 10/100 to 1/10 and then multiply it by 12/12 to get a 

denominator of 120. 

 

 

 

Part 1 10 ?  

Whole 10 100 120 

 

The equivalent ratios and table are a preview of the percent proportion which will be studied in 7th grade. 

 

b. What number is σπϷ of 120? 36 

If we know that 10% of 120 is 12, then 30% of 120 is 36. We can think of this as 3 copies of 10% of 

120: ρπϷρςπ  ρπϷρςπ  ρπϷρςπ O  ρς  ρς  ρς  σφ 
 

Students can also use any of the models from above to solve this problem. Consider 3 parts of the tape diagram, 

look at the number that corresponds to 30/100 on the double number line, the proportion changes to 
ȩ

, 

and the table: 

 

Part 3 30 ? = 36  

Whole 10 100 120 

 

ρπ 

ρς 
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c. What number is υϷ of 120? 6 

 

 

 

 

 

If we know that 10% is 12, then 5% is 6. Again, connect to the models above. We want 5% of 120, so 

we divide 120 into 10 equal parts and take HALF of one. 

 

d. What number is 25% of 120. 30 

ρπϷρπϷυϷ ρς ρς φ σπ  
υ ÃÏÐÉÅÓ ÏÆ υϷ υφ σπ  
 

 

e. What number is 1% of 120. ρȢς 

ρςπO120 divided into 100 equal parts or πȢπρ  ρςπρȢς. If 5% is 6, then 1% is ρ  ÏÒ ρȢς. 

If ρπϷ is ρς, then ρϷ is  or ρȢς.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f. What number is 2% of 120. 2.4 

If ρϷ is ρȢς, then ςϷ is ρȢς ρȢς ςȢτ or 2 copies of ρȢς: ςρȢς  ςȢτ 
2 parts of the hundred grid shown above. 

 

 

g. What number is 26% of 120. σρȢς 
ςφϷ ςυϷρϷ σπ ρȢς σρȢς or  

ςφϷ ςπϷςϷ ςϷ ςϷ ςτ ςȢτ ςȢτ ςȢτ σρȢς  
 

 

h. What number is 29% of 120.  

ςυϷςϷ ςϷ σπ ςȢτ ςȢτ στȢψ or 

σπϷρϷ σφ ρȢς στȢψ. 
If students need more practice multiplying with decimals, you can have them apply the algorithm πȢςωρςπ or 

have them verify that this algorithm works on a calculator. If students have access to a calculator, the algorithm 

of changing the percent to a decimal and multiplying by 120 is a quick method. In this lesson, we are 

emphasizing models and mental math strategies; however, students should also be familiar with this algorithmic 

method. 

6 12 12 12 12 12 12 12 12 12 

6 

          

          

          

          

          

          

          

          

          

          

ρϷ  ρȢς 
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Activity 2:  

a. If ρπϷ of a number is ρψ, what isé    A possible model: 

 

ςπϷ of that number? σφ 

Consider two parts of the model or ρπϷρπϷ ρψ ρψ σφ 

υϷ of that number? ω  

Consider half of one part of the model or ρπϷς ρψ ς ω 

ρϷ of that number? ρȢψ 

ρπϷρπ ρψ ρπ ρȢψ 

ςϷ of that number? σȢφ 

ρϷ ρϷ ρȢψ ρȢψ 

ρππϷ of that number? ρψπ 

ρπϷ  ρπ ρψ  ρπ ρψπ or ςπϷ  υ σφ  υ ρψπ 

This is what students will be doing in the next lesson ï if we know the percent and a part, what is the 

whole or 100%? 

ωωϷ of that number? ρχψȢς 

ρππϷρϷ ρψπρȢψ ρχψȢς  

ςππϷ of that number? σφπ 

2(ρππϷςρψπ σφπ 

b. If ςυϷ of a number is ψ, what iséUse strategies like those in part a. 

 

 

 

50% of that number? ρφ 

10% of that number? Students may find it easiest to find 5% and then double it: υϷ υπϷρπ

ρφ ρπ ρȢφO ρπϷ υϷ υϷ ρȢφ ρȢφ σȢς. Students may also find the total using the tape 

diagram (100% = 32) and then divide that by 10 by moving the decimal one place to the left. 

20% of that number? φȢτ 

Double 10% 

1% of that number? πȢσς 

Students may find it easier to find 2% of the number and then half it. If 20% = 6.4 then 2% = 0.64 and 

1% = 0.32. 

100% of that number? σς 

Double 50% 

150% of that number? 50% + 100% = 16 + 32 = 48 

18 18 18 18 18 18 18 18 18 18 

8 8 8 8 
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Activity 3:  For the following problems: 1) Estimate the answer. 2) Explain or show a strategy for finding the 

answer. 3) Find the answer. 4) Check the answer with a calculator. Numeric strategies are shown but students 

can always make a model. 

a. φπϷ of σπ 
Estimate: close to but greater than 15 

Strategy: υπϷρπϷ ρυ σ ρψ 
Strategy:  ρπϷρπϷρπϷρπϷρπϷρπϷ ÏÒ φρπϷ φσ ρψ 
Calculator Check: πȢφ  σπ ρψπ 
 

b. ρυϷ of τπ 
Estimate, somewhere between 4 (10% of 40) and 8 (20% of 40).  

Strategy: ρπϷυϷ τ ς φ 
Calculator Check: πȢρυ  τπ φ 
 

 

c. χφϷ of σς 
Estimate: around 24 (3/4 of 32) 

Strategy: ςυϷςυϷςυϷρϷ ψ ψ ψ πȢσς ςτȢσς 
Calculator Check: πȢχφ  σς ςτȢσς 
 

 

 

d. υςϷ of ρψπ 
Estimate: around 90 

Strategy: υπϷρϷ ρϷ ωπ ρȢψ ρȢψ ωσȢφ 
Calculator Check: πȢυς  ρψπωσȢφ 
 

 

e. ωπϷ of τψ 
Estimate: close to but smaller than 48 

Strategy: 9 copies of ρπϷ of τψ ωτȢψ τσȢς 
Strategy: ρππϷρπϷ τψ τȢψ τσȢς 
Calculator Check: πȢω  τψ τσȢς 
 

f. ςρϷ of ςυ 
Estimate: This may be difficult for students to estimate but even saying smaller than 12.5 (50%) or about 

6 (about 25%) is a good start to give them a sense of how big the answer should be. 

Strategy: ρπϷρπϷρϷ ςȢυ ςȢυ πȢςυ υȢςυ 
Calculator Check: πȢςρ  ςυ υȢςυ 
 

 

g. ςππϷ of χυ 
Estimate: Many students will know the exact answer right away. 

Strategy: ρππϷρππϷχυ χυ ρυπ 
Calculator Check: ς  χυ ρυπ 
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h. ρςπϷ of τπ 
Estimate: Greater than 40. 

Strategy: ρππϷρπϷ ρπϷ τπ τ τ τψ 
Calculator Check: ρȢς  τπ τψ 
 

i. ρχυϷ of ρςπ 
Estimate: Between 120 and 240, closer to 240. 

Strategy: ρππϷςυϷςυϷςυϷ ρςπσπ σπ σπ ςρπ 
Strategy: ςππϷςυϷ ςτπσπ ςρπ 
Calculator Check: ρȢχυ  ρςπςρπ 
 

j. ρρϷ of ρφ 
Estimate: around 1.6 (10% of 16) 

Strategy: ρπϷρϷ ρȢφ πȢρφ ρȢχφ 
Calculator Check: πȢρρ  ρφ ρȢχφ 
 

k. ωχϷ of φυ 
Estimate: very close to 65 but smaller 

Strategy: ρππϷρϷ ρϷ ρϷ φυ πȢφυ πȢφυπȢφυ φσȢπυ 
Calculator Check: πȢωχ  φυ φσȢπυ 
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Activity 4:  Real-world Application ï Statistics  

 

Toby recently read an article and discovered the following facts: 

 

¶ 15% of teens get the recommended amount of sleep each night (8 ï 10 hours). 

¶ 91% of teens have owned a pet  

¶ 70% of teens own a cell phone 

¶ 68% of teens enjoy cooking 

¶ 58% of teens play an organized sport 

¶ 29% of teens choose Summer as their favorite season 

¶ 86% of teens say they enjoy school 

¶ 63% of teens watch YouTube daily 

¶ 41% of teens go Black Friday shopping 

 

There are 400 students at Tobyôs high school. Based on the statistics above, how many students at Tobyôs 

school would you expecté 

 

a. Get the recommended amount of sleep each night? ___φπ________ 

 

b. Have owned a pet? ____σφτ_______ 

 

c. Own a cell phone? ____ςψπ_______ 

 

d. Enjoy cooking? ____ςχς_______ 

 

e. Play an organized sport? ___ςσς________ 

 

f. Would choose Summer as their favorite season? ___ρρφ________ 

 

g. Would say they enjoy school? ____σττ_______ 

 

h. Watch YouTube daily? ___ςυς________ 

 

i. Go Black Friday shopping? ___ρφτ________ 

 

Again there are a number of ways a student may answer the questions. We continue to recommend that students 

build fluency with the concept of percent by using models or other conceptual strategies to answer these. 

 

For each, we find the percent out of 100, and then multiply by 4 to find the amount out of 400. Additionally, we 

will show basic mental math strategies to be supported (e.g., Distributive Property): 

a. 15 * 4  = 4(10 + 5) = 40 + 20 = 60 

b. 91 * 4 = 4(90 + 1) = 360 + 4 = 364 

c. 70 * 4 = 280 

d. 68 * 4 = 4(60 + 8) = 240 + 32 = 272 

e. 58 * 4 = 4(50 + 8) = 200 + 32 = 232 

f. 29 * 4 = 4(30 ï 1) = 120 ï 4 =116 
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Spiral Review 
 

1. Simplify. 

 

a. υπ ρ  b. υπ πȢρ  c. υπ πȢπρ  

d. φτ σς  e. φτ σȢς  f. φτ πȢσς  

g. ψ υ  h. ψ πȢυ  i. ψ πȢπυ  

j. ρς ρυ  k. ρς ρȢυ  l. ρς πȢρυ  

 

2. Give the value of each small square in the hundred grid below if the entire grid has a value ofé 

 

 

 

 

 

 

 

 

 

 

a. ρππ  b. ρ  c. ψπ  d. ςυ  e. ρςπ  

 

3. Give the value of the entire grid in the hundred grid below if each small square has a value ofé 

 

 

 

 

 

 

 

 

 

 

a. πȢπς  b. πȢσ  c. ρȢυ  d. πȢςτ  e. φ  

 

4. If one box on the tape diagram has a value of χȢω, what is the value of the entire tape diagram?  

 

 

 

 

          
          
          
          
          
          
          
          
          
          

          
          
          
          
          
          
          
          
          
          

χȢω 
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2.1g Homework: Finding a Percent of a Quantity 

 

Directions: Draw a model to represent each set of problems. Use the model to answer the questions. Check 

your answers with a calculator. 

 

Set 1 Model: 
 

5 5 5 5 5 5 5 5 5 5 

1. ρπϷ of υπ υ 2. φπϷ of υπ σπ 3. ωπϷ of υπ τυ 

 

 

 

Set 2 Model: 

 

4. ςυϷ of σφ  5. υπϷ of σφ  6. χυϷ of σφ  

 

 

3. Use mental math to find ρπϷ, ρυϷ, and ςπϷ of ςτπ. 

ρπϷ
ρ

ρπ
ϽςτπςτȠςπϷ ÉÓ Ô×ÉÃÅ ρπϷ ÓÏ τψȠρυϷ ρπϷυϷ ÓÏ ςτ ρς σφ 

 

 

4. If 1% of a number is 2, what isé  

 

a. 2% of the number?  

 

b. 10% of the number?  

 

c. 32% of the number?  

 

d. 5% of the number?  

 

e. 25% of the number?  

 

f. 100% of the number?  

 

g. 200% of the number.  

 

5. Explain how you can find ρωϷ of 450 using the following information. Check your answer with a 

calculator. 

¶ ςπϷ of τυπ is ωπ. 
¶ ρϷ of τυπ is τȢυ.  
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Directions: For the following problems: 1) Estimate the answer. 2) Explain or show a strategy for finding the 

answer. 3) Find the answer. 4) Check with a calculator. 

6. υπϷ of ςρ 
 

 

 

Estimate: around 10 

Strategy: ςρ ρπȢυ (model) 

Calculator Check: πȢυ  ςρ ρπȢυ 
 

7. φρϷ of ςπ 
 

 

 

 

8. ςςϷ of υτ 
 

 

 

 

9. ωωϷ of χυ 
Estimate: less than 75 

Strategy: ρππϷρϷ χυ πȢχυ χτȢςυ 

Calculator Check: πȢωω  χυ χτȢςυ 
 

 

10. 26% of 44. 

 

 

 

 

11. ρυπϷ of ρφ 
Estimate: more than 16 

Strategy: ρππϷυπϷ ρφ ψ ςτ 

Calculator Check: ρȢυ  ρφ ςτ 
 

 

12. ςρπϷ of φπ 
 

 

 

 

 

 

 

 

10.5 10.5 
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13. Lavinia is friends with Toby (from the classroom activity) but goes to a different high school in town. 

She is also interested in determining the number of students at her school that would fit into each of the 

following categories based on the statistics below: 

 

¶ 15% of teens get the recommended amount of sleep each night (8 ï 10 hours). 

¶ 91% of teens have owned a pet  

¶ 70% of teens own a cell phone 

¶ 68% of teens enjoy cooking 

¶ 58% of teens play an organized sport 

¶ 29% of teens choose Summer as their favorite season 

¶ 86% of teens say they enjoy school 

¶ 63% of teens watch YouTube daily 

¶ 41% of teens go Black Friday shopping 

 

There are 500 students at Laviniaôs high school. Based on the statistics above, how many students at Laviniaôs 

school would you expecté 

 

a. Get the recommended amount of sleep each night? ___________ 

 

b. Have owned a pet? ___________ 

 

c. Own a cell phone? ___________ 

 

d. Enjoy cooking? ___________ 

 

e. Play an organized sport? ___________ 

 

f. Would choose Summer as their favorite season? ___________ 

 

g. Would say they enjoy school? ___________ 

 

h. Watch YouTube daily? ___________ 

 

i. Go Black Friday shopping? ___________ 
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2.1h Class Activity: Finding the Whole Given the Percent and a Part 

 

Activity 1: Use the double number line below for this activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a. Describe what the double number line shows. What question is being asked? 

The double number line shows that 60% of a number is 30. The question being asked is, ñIf 60% of a 

number is 30, what is the number?ò or ñ60 out of 100 is equivalent to 30 out of what number?ò 

 

Help students to see the equations: 

φπϷ  ὲ σπ 
 
φπ

ρππ

σπ

ὲ
 

 

A hundred grid may be helpful as well. To solve any of these problems, we can always find the value of 

1% or 1 box on the hundred grid. Then we can iterate up to find 100%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. What is the answer to the question in part a. 

50; Students can solve this problem by finding equivalent ratios on the double number line (iterate down to find 

10% and then iterate up to find 100%) ï see model. Students can also use the strategy shown in the hundred 

chart. They may also write equivalent fractions for the proportion that is set up. We will focus on how to solve 

the equation φπϷ  ὲ σπ in Chapter 6 but students may be able to use guess and check to solve the equation 

or write a related division problem. You will probably want to change the percent to a decimal as students may 

not know how to divide by a fraction (they will learn that later in this chapter).  

          

          

          

          

          

          

          

          

          

          

φ 

φ 

5 

ρπ 

ρπ 

50 

φπϷ σπ which means that each part in 

the 100 grid has a value of 0.5, a row has 

a value of ρπ  πȢυ υ and the entire 

chart has a value of ρπ  υ υπ. 

ρϷ  or πȢυ 
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c. Check your answer using ideas from the previous lesson. 

To check, students can take 60% of 50 and verify that it equals 30. Students may also verify that  

 . 

 

 

 

Activity 2:  Encourage students to estimate first and draw models. 

 

a. If ρπϷ of a number is ψ, what isé 

 

 

 

ςπϷ of the number? 

ρφ 
 

υπϷ of the number? 

τπ 
 

 

ρππϷ of the number? 

ψπ 
 

 

b. If ρϷ of a number is πȢσυ, what isé 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ρπϷ of the number? 

σȢυ 
 

ςπϷ of the number? 

χ 
 

ρππϷ of the number? 

συ 
 

 

 

8 8 8 8 8 8 8 8 8 8 

          

          

          

          

          

          

          

          

          

          

ρϷ πȢσυ 
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c. If ψπϷ of a number is φτ, what isé 

 

 

 

 

 Students may also make a tape diagram with 10 boxes. 

υπϷ of the number? 

τπ (2.5 of the boxes in the tape diagram) 

Or simplify to 10% is 8 and then iterate up to 50% 

 

ςυϷ of the number? 

ςπ (1/2 of 50%) 

 

ρππϷ of the number? 

ψπ (5 boxes in the tape diagram or 2(50%)) 

 

Activity 3:  Solve the problems using multiple strategies (models, equivalent ratios, tables, equations, numeric 

reasoning, etc.). Then, check your answer. To check, students can use mental math for many of the problems. 

Consider the use of calculators for solving the equations, checking answers, etc. 

a. ςυϷ of a number is τ. What is the number? ρφ 
 

 

 

If ςυϷ is τ, υϷ is , and ρππϷ is  ςπ ρφ 

Equations: 

ςυϷ  ὲ τ 

πȢςυ  ὲ τ Related Division Sentence: ὲ τ πȢςυ or τ ρφ 

ςυ

ρππ

τ

ὲ
ᴼ
ρ

τ

τ

ὲ
ᴼ
ρ

τ

τ

ρφ
 

 

Part 1 25 4  

Whole 4 100 ? = 16 

Iterate down to  and then up to . 

 

Check answer: Is 25% of 16 = 4? Yes 

b. υπϷ of a number is ρρ. What is the number? 

 

 

 

ςς: If υπϷ is ρρ then ρππϷ is ςρρ ςς 
Check answer: Is 50% of 22 = 11? Yes 

c. ρπϷ of a number is τȢς. What is the number? 

 

 

 

42; Check answer: Is 10% of 42 = 4.2? Yes 

16 16 16 16 16 

4 4 4 4 

11 11 

4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

64 
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d. τπϷ of a number is ρπ. What is the number? 

 

 

 

25; Students may also create a tape diagram with 10 equal parts which would give each part a value of 

ςȢυ. The total would be ρπςȢυ ςυ. They may also find 1% of the number which is  

πȢςυȢ4ÈÅÎ ÔÏÔÁÌ ×ÏÕÌÄ ÂÅ ρπππȢςυ ςυȢ 

 

Part 40 10  

Whole 100 ? = 25 

In the table, divide by 4/4 to create an equivalent ratio. 

Check answer: Is 40% of 25 = 10? Yes 

e. ρςπϷ of a number is τψ. What is the number? Talk to students about why we know our answer is going 

to be less than 48. If 120% of our number is 48, we know 100% of our number is going to be less than 

48. 

 

 

 

 

 

 

Part 6 120 48 

Whole 5 100 ? = 40 

Iterate down to 6/5 by dividing 120/100 by 20/20, then iterate up to 48/40 by multiplying by 8/8. Check: Is 

120% of 40 = 48? Yes 

 

f. ρϷ of a number is πȢυτ. What is the number? 

υτ: If ρϷ is πȢυτ then ρππϷ is ρπππȢυτ υτ 
 

 

g. υϷ of a number is χ. What is the number? 

ρτπ: If υϷ is χ then ρππϷ is ςπχ ρτπ 
 

 

h. σπϷ of a number is φȢσ. What is the number?  

ςρ: If σπϷ is φȢσ then ρπϷ is 
Ȣ
ςȢρ and ρππϷ is ρπςȢρ ςρ 

 

 
i. ρρϷ of a number is υȢυ. What is the number? 

υπ: If ρρϷ is υȢυ then ρϷ is 
Ȣ
πȢυ and ρππϷ is ρπππȢυ υπ 

 

 

j. ρυϷ of a number is ρς. What is the number? 

ψπ: If ρυϷ is ρς then υϷ is τ and ρππϷ is ςπτ ψπ 

5 5 5 5 5 

8 8 8 8 8 8 

ρςπϷτψ 

ρππϷτπ 
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k. φψϷ of a number is στ. What is the number?  

For problems like these, it may not be as obvious to students what they iterate the percent down to. Ask, 

ñWhat are easy numbers to change into 100%?ò Answer: 1%, 2%, 4%, 5%, 10%, 20%, and 25%. 

Examine how to get from 68% to each of these percents (e.g., φψϷφψ ρϷȟφψϷστ
ςϷȟφψϷρχ τϷȟ etc.) Looking at these, which of these numbers goes into 34 evenly? Students will 

likely say 34 but they may also say 17.  

 

υπ: If φψϷ is στ then ςϷ is ρ and ρππϷ is υπρ υπ 

If φψϷ is στ then 1%: πȢυ and ρππϷ is ρπππȢυ υπ 

 

Writing an equation: 

πȢφψ  ὲ στ Related division sentence: ὲ στ πȢφψ  
 

Table of Equivalent Ratios: 

Part 68 34 

Whole 100 ? = 50 

 

l. ωωϷ of a number is χωȢς. What is the number?  

80; This may be challenging for students. They may see that we can iterate 99% down to 3% or 33% but 

that does not really help us to iterate back up to 100%. We could iterate down to 3%, then up to 12%, 

then down to 4% and then up to 25%: 

If 99% = 79.2, then 3% = 2.4, 12% = 9.6, 4% = 3.2, and 100% = 80. 

 

We could also determine the value of 1%: If 99% = 79.2, then 1% = 
Ȣ

 or 0.8. 100% = 0.8(100) = 80. 

Writing an equation: 

πȢωω  ὲ χωȢς Related division sentence: ὲ χωȢς πȢωω  
 

m. ψϷ of a number is φ. What is the number?  

χυ: If ψϷ is φ then ςϷ is ρȢυ and ρππϷ is υπρȢυ χυ 
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Spiral Review 
 

1. Make a double number line to show the relationship between cups and pints. 

 

 

  

 

 

2. Complete the table to show the relationship between meters and kilometers. 

 

Kilometers Meters 

1  

2  

3  

10  

 

3. Tell whether the simplified form of the expression  υπ  ὥ  will be greater than 50 or less than 50 

depending on the value of a. 

 

 

a. ὥ ς  
 

b. ὥ   

 

c. ὥ πȢπρ  
 

d. ὥ ρȢπρ  
 

 

4. Tell whether the simplified form of the expression  υπ  ὥ  will be greater than 50 or less than 50 

depending on the value of a. 

 

a. ὥ ς  
 

b. ὥ   

 

c. ὥ πȢπρ  
 

d. ὥ ρȢπρ  
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2.1h Homework: Finding the Whole Given the Percent and a Part 

Directions: Solve the problems using multiple strategies (models, equivalent ratios, tables, equations, numeric 

reasoning, etc.). Then, check your answer.  

 

1. ρπϷ of a number is ρσ. What is the number?  

 

 

 

2. ςπϷ of a number is ςρ. What is the number?  

 

 

 

3. τϷ of a number is σ. What is the number? χυ 
 

 

 

4. χυϷ of a number is σπ. What is the number?  

 

 

 

5. ψπϷ of a number is ρςπ. What is the number? ρυπ 
 

 

 

6. ρυπϷ of a number is ωπ. What is the number?  

 

 

 

7. ρϷ of a number is ς. What is the number?  

 

 

 

8. φυϷ of a number is ρσ. What is the number?  

 

 

 

9. ςπϷ of a number is ρτȢς. What is the number? χρ 
 

 

 
10. ςφϷ of a number is ςψȢφ. What is the number?  

 

 

 
11. ρςϷ of a number is σ. What is the number?  

 

 

 

12. τπϷ of a number is ρφ. What is the number?  
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2.1i Class Activity: Types of Percent Problems Mixed Review 

 

Directions: The three problems below are examples of the three different types of percent problems we have 

studied in this chapter. One of the most challenging aspects of the problems in this lesson is interpreting the 

language. Help students to decode the statements, identifying what they are given (a percent, a part, or a whole) 

and what they are trying to find (a percent, a part, or a whole). Have them re-state the problems in their own 

words. The whole can generally be found after the word ñofò in the statements. 

For each problem:  

¶ Identify the type of percent problem. Are youé 

1) Finding a percent given a part and the whole? 

2) Finding a part of a quantity given a percent and the whole? 

3) Finding the whole given a part and a percent? 

¶ Create a model to represent the problem. 

¶ Solve the problem using a variety of methods (models, equivalent ratios, tables, equations, mental math, 

etc.). 

 

1. ςυϷ ÏÆ ςτ is what number? 

Finding a part of a quantity given a percent and the whole 

 

 

 

 
ςυ

ρππ

ὲ

ςτ
 

 

Equation: πȢςυ  ςτ φ 
Answer: φ 

6 6 6 6 

2. 24 is what percent of 25? 

Finding a percent given a part and the whole 

 

 

 

 
ςτ

ςυ

ὲ

ρππ
 

 

Answer: ωφ 
3. 24 is 25% of what number? 

Finding the whole given a part and a percent 

 

 

  

 

Writing an equation: 

πȢςυ  ὲ ςτ Related division sentence: ὲ ςτ πȢςυ  
 

Answer: ωφ 

24 24 24 24 

ςτ 

? 
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Directions: Solve the following problems using a variety of methods (models, equivalent ratios, tables, 

equations, mental math, etc.). See previous lessons for strategies. 

 

1. What is ςυϷ of σς? 

ψ 
 

2. σς is ςυϷ of what number? 

ρςψ 
 

3. Find χυϷ of 16. 

ρς 
 

 

4. 7 is what percent of 20? 

συϷ 
 

 

5. 25 is what percent of 40? 

φςȢυϷ 
 

6. 30 is 120% of what number? 

ςυ 
 

 

7. 35 is what percent of 100? 

συϷ 
 

 

8. What percent of 16 is 8? 

υπϷ 
 

 

9. What number is ψπϷ of 90? 

χς 
 

 

10. τȢυ is ρυϷ of what number? 

σπ 
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11. ρȢς is what percent of 10? 

ρςϷ 
 

12. What number is ςπϷ of 60? 

ρς 
 

 

13. Find 18% of 50. 

ω 
 

 

14. 20 is what percent of 5? 

τππϷ 
 

 

15. Find τωϷ of σππ. 
ρτχ 
 

16. Find ρςυϷ of 40.  

υπ 
 

 

17. 30 is what percent of 40? 

χυϷ 
 

 

18. What is 150% of 32? 

τψ 
 

 

19. Shelley got 22 questions correct on her math 

test. She got an 88%. How many questions 

were on Shelleyôs math test? 

ςυ 
 

20. Charlie got τψ points out of υπ on his Science 

test. What percent did Charlie get on his 

Science test? 

ωφϷ 
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Spiral Review 
 

 

 

1. Evan has 4 cups of lemonade.  

a. How many 2-cup servings can he make? 

 

 

b. How many -cup servings can he make? 

 

 

2. At Theoôs birthday party,  of the cake was eaten. The next day, Theoôs family of five shared the 

leftover cake. What part of the original cake did each family member get on the second day? Draw a 

picture and write an equation to model this situation. Then, solve the problem. 

 

 

 

3. Solve for a in the equation τ ὥ ςπ.  
 

 

4. Complete the table to show the relationship between centimeters and meters. 

Meters Centimeters 

1  

2  

3  

8  
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2.1i Homework: Types of Percent Problems Mixed Review 

 

 

1. What number is υπϷ of 80? 

 

2. What number is 40% of 90? 

 

3. 4 is what percent of 20? 

 
4. Find ςυϷ of 180. 

 

5. What number is 15% of 200? 

σπ 
6. What number is χυϷ of 140? 

 

7. τȢψ is ρπϷ of what number? 

τψ 
8. What percent of 50 is 75? 

ρυπϷ 
 

9. What number is υρϷ of ρςψ? 

 

10. What number is ςυπϷ of 50? 
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11. ρυ is 60% of what number?  

ςυ 
 

12. 16 is σςϷ of what number?  

 

13. 20% of what number is 6? 

 
14. ςȢυ is what percent of 20? 

ρςȢυϷ 

15. What number is ρρπϷ of 150?  

 

16. What number is 20% of 60? 

 

17. Thirty-five percent of the students at Parker 

Junior High take the bus to school. If there are 

200 students at Parker Junior High, how many 

take the bus? 

 

18. Nine children on the swim team donôt like ice 

cream. If this represents 18% of the children 

on the swim team, how many children are on 

the swim team? 

υπ children 

19. Jennifer went to lunch. Her bill was $12. If 

she tips 20%, how much did she leave for tip? 

 

20. A realtor makes 4% commission on the sale 

of a home. If she sold a home for $250,000, 

how much will she make in commission? 
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2.1j Self-Assessment: Section 2.1 

 

Consider the following skills/concepts.  Rate your comfort level with each skill/concept by checking the box 

that best describes your progress in mastering each skill/concept.  Corresponding sample problems, referenced 

in brackets, can be found on the following page. 

 

Skill/Concept 

 

Minimal  
Understanding 

1 

Partial Understanding 

2  
Sufficient 

Mastery  

3 

Substantial Mastery 

4 

1. Understand a 

percent as a part to 

total ratio with a 

whole equal to 100. 

 

    

2. Represent fractional 

amounts of a 

quantity as a 

percent. 

 

    

3. Fluidly transition 

between quantities 

represented as a 

percent, fraction, 

decimal or ratio. 

 

    

4. Find a part of a 

quantity given a 

percent and the 

whole. 

 

    

5. Find the whole given 

a part and a percent. 

 

    

6. Solve real-world 

percent problems. 
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Sample Problems for Section 2.1 

Square brackets indicate which skill/concept the problem (or parts of the problem) align to. 

 

1. Define percent in your own words. Use examples and or/models to support your definition. [1]  

 

 

 

 

2. Eileen is making lemonade with water and lemon concentrate. What percent of each mixture is lemon 

concentrate? [1] [2] 

a. The ratio of water to lemon concentrate is 3 to 1  

 

 

b. Eileen mixes 4 parts water for each part of lemon concentrate 

 

 

c. 4 out of every 5 cups of the mixture is water 

 

 

d. There is twice as much water as lemon concentrate in the mixture 

 

 

e. The ratio of cups of water to cups of lemonade is 6:10.  

 

 

3. The table below shows Miguelôs score on several different math quizzes he took this quarter. Complete 

the table by determining the letter grade that Miguel earned on each quiz. The grading scale is shown. 

[1] [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Percentage Letter 

Grade 

90 ï 100% A 

80 ï 89% B 

70 ï 79% C 

60 ï 69% D 

59% and 

below 
F 

Points 

Earned by 

Miguel 

Total 

Possible 

Points 

Percentage Letter 

Grade 

4 5   

9 10   

23 25   

16 20   

44 50   

32 40   
























































































































