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2. How	  Many	  Ways?	  
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Cake
0.7 ? �cup milk

0.� ? �cup oats

0.� ? �5 cup brown sugar

0. ?  3 cup oil

1 egg
1.2� ? �K]X[�ÆW]Z

2 teaspoons baking powder

0.� ?  teaspoon salt

0.1 ? 5 teaspoon nutmeg

Topping

0. ? ����K]X�ÆW]
Z

0.6� ?  cup sugar

0.2� ?  cup oats

0.6� ? �5 of a stick of  

 margarine, softened

Rise and Shine Oatmeal Cake

Name ________________________________  Date_______________________

The Case of the 
Missing Fractions 
Fractions and Decimals

J uan found the following list of ingredients for a recipe for an oatmeal cake. 

Someone had changed all of the fractions to decimals! To make matters 

worse, Juan could not read some of the numbers in the decimals! He knows that 

cups and teaspoons are measured in eighths, fourths, thirds, and halves. He also 

knows one stick of margarine contains 8 tablespoons. Can you help Juan find 

the missing fractions so he can make the cake? Are there any ingredients that 

could have more than one possible fraction? (Hint: Use the a and x keys on 

your calculator!)

 

Thinking Cap

Suppose Juan wants to double the recipe. 
Can you help him decide how much of each 
ingredient to use? (Hint: Use the * key to 

enter mixed numbers into the calculator!)
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Solutions on page 42

The Case of the Missing Fractions 
Fractions and Decimals

Instructional Strategies
Hands On:
Use double sided fraction and decimal circles to explore equivalent 
fractions and decimals. At first, have pairs or groups use the circles 
to name the decimal equivalent of ½ ;¼ ; etc. Continue by giving groups 
decimals and have them name the fraction equivalent. Once students are 
comfortable recognizing the basic fractions and their equivalent decimals 
(and the reverse), ask them to “build” the decimal equivalent of ¾; ⅚; 1½ ; 
etc. Use white boards to share the answers as a quick way to check for 
understanding. As a challenge, have groups create their own fraction and 
decimal building challenges.

Getting Started:
Display the Oatmeal Cake recipe as it appears in the worksheet and share 
how frustrated you are that some of the numbers have been blocked out. 
Give groups a few minutes to look at the recipe and try to figure out how 
they will make this cake. As groups figure out one or two of the missing 
fractions, discuss the process as a whole class. Demonstrate how to use the 
calculator to change fractions to decimals and back. 

Calculator Notes:
Students use the calculator in this activity to change fractions to decimals and 
vice versa. Students should experiment with different fractions until they find the 
correct one in each case.

Before starting this activity, be sure all calculators are changed to Auto 
Simplification. To do so, press T7(Simp)1(Auto). 

 akey can be used to enter fractions into the calculator.

} key can be used to change fractions to decimals. 
 
Example: The recipe shows 0.7 � ? ������������������ cup milk. The only possible fraction with 
a denominator of 8, 4, 3, or 2 that changes to a decimal with a 7 in the tenths 
place is ¾. Since 3a4= U 0.75, the missing digit is a 5 and the 
fraction is ¾.

Assessment:
Students should be encouraged to use the x key to change the 
decimals back to fractions to be sure they recorded the fractions 
accurately.

Objective:  
Use the calculator 
to solve problems 
involving changing 
fractions to decimals 
and vice versa

Common Core State 
Standard:  
4.NF.6 – Use decimal 
notation for fractions 
with denominators 10 
or 100. For example, 
rewrite 0.62 as 62/100; 
describe a length as 
0.62 meters; locate 
0.62 on a number line 
diagram. 

Standards for 
Mathematical 
Practice: 
1. Make sense of 

problems and 
persevere in solving 
them.

2. Reason abstractly 
and quantitatively.

!T
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INVESTIGATION 1.9: THE PROFIT MAKERS 

Did you know the business that was rated the most charitable company in 2011 was the 

Kroger Company? The Kroger Company’s headquarters is in Cincinnati, Ohio. They are one 

of the largest grocery retailers, with sales of $82.2 billion.  In 2009, they gave 10.9% of 

their profits to charity, about $64 million.  

Reference: http://detroit.cbslocal.com/2011/12/02/forbes-kroger-number-one-among-

americas-most-generous-companies/; www.thekrogerco.com/ 

Bernesha, Jasmine, and Marcus are going into business together and dream of making 

$1,000,000 in profit. Bernesha notices that they wouldn’t be able to receive exactly the 

same amount in profit if they make $1,000,000, that someone will get an extra cent. 

Though they realize they can live with that, it gets them to thinking about when 

$1,000,000 can and cannot be divided evenly. Consequently they decide to investigate.  

A. Determine whether the $1,000,000 in profits could be shared equally if there are 2, 

3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 employees. 

B. What are the prime factors of 1,000,000? Explain. 

C. Determine if there is a relationship between the prime factors for the number of 

employees, the prime factors of 1,000,000, and whether or not the profits can be 

divided equally. Explain what you find. 

D. A unit fraction is a fraction with 1 in the numerator. Express all of the unit fractions 

with denominators from 2 to 25 as decimals. Which ones repeat and which ones 

terminate? Why? 

E. Discuss the relationship you find among the previous parts of this investigation. 

F. Generalize your results. In other words, state a hypothesis that will allow you to 

determine ahead of time whether any fraction (not just unit fractions) will repeat or 

terminate when expressed as a decimal. Test your hypothesis on at least 10 

fractions. Explain why you believe your hypothesis is true. 



SAMPLE SOLUTION: THE PROFIT MAKERS 

A. Determine whether the $1,000,000 in profits could be shared equally if there are 2, 3, 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 employees. 

To investigate this, we will use the Run-Matrix menu. We will divide our $1,000,000 in 

profits among the given number of people by performing division as shown below. If 

we have a decimal that goes more than two decimal places (past the hundredths, which 

represents cents), then we cannot share equally. If the decimal ends before that (which, 

of course, includes whole numbers), then we can share the profits equally. The first few 

divisions are shown below. 

 

We summarize our results in the table below. The middle column indicates the value 

shown by the calculator, which in some cases has been automatically rounded. 

# OF 
EMPLOYEES 

EACH PERSON’S 
SHARE 

EQUAL 
AMOUNTS? 

2 $500,000 Yes 

3 $333,333.3333 No 

4 $250,000 Yes 

5 $200,000 Yes 

6 $166,666.6667 No 

7 $142,857.1429 No 

8 $125,000 Yes 

9 $111,111.1111 No 

10 $100,000 Yes 

11 $90,909.09091 No 
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12 $83,333.33333 No 

13 $76,923.07692 No 

14 $71,428.57143 No 

15 $66,666.66667 No 

16 $62,500 Yes 

17 $58,823.52941 No 

18 $55,555.55556 No 

19 $52,631.57895 No 

20 $50,000 Yes 

21 $47,619.04762 No 

22 $45,454.54545 No 

23 $43,478.26087 No 

24 $41,666.66667 No 

25 $40,000 Yes 

The numbers of people who could share $1,000,000 equally are 1, 2, 4, 5, 8, 10, 16, 20, 

and 25. 

The ones that cannot share equally are 3, 6, 7, 9, 11, 12, 13, 14, 15, 17, 18, 19, 21, 22, 23, and 

24. 

An alternate way to view this is to use modular arithmetic. This is something teachers 

may or may not wish to address at this time. Modular arithmetic involves cyclical 

counting and can be thought of as remainders. The time of day, the days of the week, 

the months of the year, and many other measures are modular. For example, clocks 

operate on a 12-hour cycle. If we think of 12 o’clock as 0, then we can divide by 12 and 

look at the remainder to determine the time. For example to find the time 40 hours 

after 12:00, we see that dividing 40 by 12 leaves a remainder of 4, so it would be 4:00. 

To find out what time it would be 30 hours after 2:00, we can find the sum of 2 and 30 

(of course, that’s 32), divide by 12 and note that the remainder is 8. Thus it will be 8:00. 

If we want to distinguish between am and pm, we can use a 24-hour cycle rather than a 

12-hour cycle. 



For our problem here, to determine whether the profits can be equally shared, we want 

to find out if the remainder is 0 when we divide $1,000,000 by the number of 

employees. This would determine if there are any dollars left over. Because of our 

money system, we could actually determine if the remainder is 0 when we divide the 

number of cents in $1,000,000. This number is, of course 100,000,000. 

What we will do is use what is called the modulo operation on the calculator. From the 

Run-Matrix  

) Press OPTN, F6 for more options and F4 (NUMERIC). 

) Select F6 for more options and F4 (MOD). In the parentheses, type in 

100,000,000, a comma, and the number of employees. Then close the 

parentheses and press EXE. If the remainder is 0, then $1,000,000 can be divided 

equally. If the remainder is other than 0, then it cannot be. Below shows the 

results for 2, 3, 4, 5, 6, and 7 employees. It confirms that the money can be 

equally shared for 2, 4, and 5 employees, but not for 3, 6, and 7. 

 

B. What are the prime factors of 1,000,000? Explain. 

1,000,000 =  

Therefore,  

When we break it down to primes, we find the only prime factors are 2 and 5. 
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C. Determine if there is a relationship between the prime factors for the number of 

employees, the prime factors of 1,000,000, and whether or not the profits can be 

divided equally. Explain what you find. 

In the table below, we list the prime factors for the various number of employees along 

with whether or not the profits could be divided equally. 

# OF 
EMPLOYEES PRIME FACTORS EQUAL 

AMOUNTS? 
2 2 Yes 

3 3 No 

4 2 Yes 

5 5 Yes 

6 2, 3 No 

7 7 No 

8 2 Yes 

9 3 No 

10 2, 5 Yes 

11 11 No 

12 2, 3 No 

13 13 No 

14 2, 7 No 

15 3, 5 No 

16 2 Yes 

17 17 No 

18 2, 3 No 

19 19 No 

20 2, 5 Yes 

21 3, 7 No 

22 2, 11 No 

23 23 No 

24 2, 3 No 



25 5 Yes 

What we want students to discover is that if the number of employees has any prime 

factors other than 2 or 5, which are the prime factors of 1,000,000, then the profits 

cannot be shared equally. If the prime factors have nothing other than 2 and 5 (and it 

needn’t have both), then the profits can be divided equally. 

D. A unit fraction is a fraction with 1 in the numerator. Express all of the unit fractions with 

denominators from 2 to 25 as decimals. Which ones repeat and which ones terminate? 

Why? 

Here we’ll take advantage of the natural display of the calculator. Again, we’ll use the 

Run-Matrix menu.  

) Enter the number using the fraction key and then press  the FļD key to see the 

number in decimal form. The decimals that continue past the decimal point are 

rounded by the calculator to fit the display. 

 

Complete results as displayed on the calculator are shown in the table below. For 

repeating decimals, the calculator rounds to the 10th or 11th place past the decimal point.  

UNIT FRACTION DECIMAL FORM TERMINATE/REPEAT?

 0.5 Terminate 

 0.3333333333 Repeat 

 0.25 Terminate 
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 0.2 Terminate 

 0.1666666667 Repeat 

 0.1428571429 Repeat 

 0.125 Terminate 

 0.1111111111 Repeat 

 0.1 Terminate 

 0.09090909091 Repeat 

 0.08333333333 Repeat 

 0.07692307692 Repeat 

 0.07142857143 Repeat 

 0.06666666667 Repeat 

 0.0625 Terminate 

 0.05882352941 Repeat 

 0.05555555556 Repeat 

 0.05263157895 Repeat 

 0.05 Terminate 

 0.04761904762 Repeat 

 0.04545454545 Repeat 

 0.04347826087 Repeat 

 0.04166666667 Repeat 

 0.04 Terminate 

Is it possible that some of the fractions that we have identified as repeating actually 

terminate? After all, there are a couple of decimals, such as 0.04347826087, for which 

we do not see what is repeating nor do we see an end. How do we know they truly 
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repeat? We would be thrilled if students asked about this, and we would encourage 

more exploration as desired. It is certainly true that there are fractions that terminate 

more than 10 places past the decimal point. However, none of these fractions have 

denominators anywhere close to as small as the fractions we are studying in this 

investigation. We hope the reason becomes apparent as we continue with the problem. 

 

E. Discuss the relationship you find among the previous parts of this investigation. 

If the unit fraction terminates when represented as a decimal, the denominator of the 

fraction indicates a number of employees that can share equally in the $1,000,000 

profit. If the fraction repeats when represented as a decimal, the denominator of the 

fraction indicates a number of employees that cannot share the $1,000,000 equally. 

Going a little further, if the denominator of the unit fraction has no other prime factors 

besides 2 and/or 5, the decimal representation terminates. If the denominator of the 

fraction has any prime factors other than 2 or 5, then its decimal representation will 

repeat. 

F. Generalize your results. In other words, state a hypothesis that will allow you to 

determine ahead of time whether any fraction (not just unit fractions) will repeat or 

terminate when expressed as a decimal. Test your hypothesis on at least 10 fractions. 

Explain why you believe your hypothesis is true. 

As long as a fraction is in reduced form, then what we have found above holds true, 

whether or not the fraction has 1 for its numerator. We need look only at the 

denominator. As discussed above, if the denominator has no prime factors other than 2 

and/or 5, the decimal representation terminates. If the denominator does have prime 

factors other than 2 or 5, its decimal representation repeats. 

Why does this happen? The places to the right of the decimal point are 10ths, then 

100ths, then 1,000ths, 10,000ths, 100,000ths, 1,000,000ths, and so on. The only prime 

factors that divide into these without remainders are 2’s and 5’s. A number with factors 

other than 2 and 5 cannot divide into any of these without a remainder. On the other 

hand, if the number has only 2’s and/or 5’s, then we can always find a power of 10 that 



will work. For example consider , which is a fraction in reduced form. By finding an 

appropriate form of 1 to multiply by, we can change the fraction so it has a 

denominator that is a power of 10, which in turn can be expressed as a terminating 

decimal as shown below. 

 

We encourage teachers to have students try this multiple times with many different 

numbers. 
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Thinking Cap

What must be true about the 
number of pieces for each 
pizza that are cut into in 

Situation 1 and Situation 2? Explain your 
answers.

Name ________________________________  Date_______________________

The Great Pizza Caper
Mixed Numbers and Improper Fractions

M ax likes to invite some of his friends to share some pizzas equally. Every 

time he orders the pizza, someone in his family eats some of it before 

he can decide how many friends he can invite! Laurel says she can use mixed 

numbers and improper fractions to help  

Max quickly decide how many friends  

he can invite. Study each of the  

situations given below and show  

how Laurel helped Max.  

(Hint: Use the a and * keys  

on your calculator!)

Situation 1 
Max ordered 4 pizzas and his brother ate ⅔ of one of them. How many friends can Max 

invite to share the remaining pizza if each friend eats ⅓ of a pizza?

Situation 2 

Max ordered 5 pizzas and his sisters ate 1¼ pizzas. How many friends can Max invite to 

share the remaining pizza if each friend eats ¼ of a pizza?

Situation 3 

Max ordered 6 pizzas each cut into 16 pieces, and his cousins ate 10 pieces. How many 

friends can Max invite to share the remaining pizza if each friend eats ⅛ of a pizza?
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Solutions on page 50
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Objective:  
Use the calculator to 
solve problems that 
involve changing 
mixed numbers to 
improper fractions.

Common Core State 
Standards: 
4.NF.3c – Add and 
subtract mixed 
numbers with like 
denominators, e.g., 
by replacing each 
mixed number 
with an equivalent 
fraction, and/or by 
using properties 
of operations and 
the relationship 
between addition and 
subtraction.

Standards for 
Mathematical 
Practice: 
1. Make sense of 

problems and 
persevere in solving 
them.

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

The Great Pizza Caper 
Mixed Numbers and Improper Fractions

Instructional Strategies
Hands On:
Use fraction circles to demonstrate scenarios as an introduction to the 
activity. For example, give each group 2 pizzas (2 fraction circles). Tell 
them that their brother ate ½ of one of the pizzas. Ask them how many 
friends can each have a ½ pizza (in this case, there will be 3 halves left, so 
they can share with 3 friends). Try another example, using 6 pizzas and the 
brother eats ⅔ of the pizza. How many friends can each have a ⅓ pizza? As a 
challenge, give them an example like the 3rd scenario of the activity. 

Getting Started:
Demonstrate how to use the calculator to recreate the situations explored 
in the Hands On section of the lesson. 

Calculator Notes:
Students use the calculator in this activity first to subtract a fraction or a mixed 
number from a whole number. Then they use the calculator to change the mixed 
number answers to improper fractions to determine the number of friends Max can 
invite.

a key can be used to enter fractions

* key can be used to enter mixed numbers

f key can be used to toggle between mixed numbers and 
improper fractions (Note: this only works when Simplify mode is set to 
Auto — on the fx-55 Plus press T71.) 
Example: For Situation 1, 4p2a3= 3 ⅓. Press the f key to 
change the mixed number to 130 . Since 10 ! ⅓ = 130 , Max can invite 10 friends 
if he does not eat any.

Assessment:
Encourage students to work backward to check their answers.  
To check the example, use the f key to change 130 to a mixed number. 
Then add ⅔. The answer should be 4.


