Rational number problems that require some deeper mathematical reasoning

0) Homer got his monthly paycheck on Monday, and he then spent some money on Tuesday, Wednesday, and Thursday. On Tuesday, Homer spent one-fifth of his monthly paycheck on mortgage payments. On Wednesday, he spent seven-twelfths of what he had left on food and clothing. On Thursday, he spent three-tenths of what he then had left on his children. What fractional portion of his monthly paycheck is now left? 

1) Mr. Burns has 
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 of plutonium rod A.  Smithers has 
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 of plutonium rod B.

a. Do Mr. Burns and Smithers have the same amount of plutonium rod?  (answer with “yes,” “no,” or “maybe”).

b. Give a complete pictorial explanation for your answer in part a.  

2) Bart had 
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 of a bag of candy left and Lisa had 
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 of the same size bag of candy remaining.  Bart and Lisa get into a fight, so Marge takes all of their candy and gives it to Maggie, who had no candy to begin with.  How much candy does Maggie have now?  Solve by using a pictorial representation, and explain completely.

3) Nelson took some baseball cards from Millhouse.  Millhouse now has only 6 baseball cards or 30% of the baseball cards he had originally.  How many baseball cards did Millhouse have originally?  

a)  Solve the problem using algebra.  Explain your solution completely.  Be careful not to use any arithmetic rules for converting fractions, decimals, or percents unless you explain why they work.

b) Solve problem 4 using a pictorial representation.  Explain your solution completely.  Be careful not to use any arithmetic rules for converting fractions, decimals, or percents unless you explain why they work.

     Suppose you have 
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pounds of hamburger. You want to store the hamburger in freezer bags that hold 
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of a pound each. Once all of the hamburger has been packaged in the freezer bags, exactly how many bags will be full? (report fractional parts of bags as well, if applicable).

1) Solve the problem above by using a pictorial representation. Explain completely.

2) Write a different type of division problem that also uses the numbers 
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and 
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. Do not solve the problem you write. 

Bob’s weight is 
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of Al’s weight. Cal’s weight is 
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of Bob’s weight. What fraction of Al’s weight is Cal’s weight? Solve pictorially. Explain completely. 

1) Solve 
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pictorially. Explain completely. 

2) Mom bought a box of candy. She gave 
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of it which weighed 
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kg. to grandma. How much did the box of candy originally weigh? Solve pictorially. Explain completely. 

I found that when my first container was filled five-sixths full with water and poured into my second container, the second container was three-fourths full.  The capacity of the smaller container is what fractional part of the capacity of the larger container?

Elmer, Jim, and Luke split a 400 foot
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 plot of farmland into 3 sections.  The area of Elmer’s section is 
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of the area of Jim’s section.  The area of Luke’s section is 
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 of the area of Jim’s section.  What is the area of Jim’s section?  Be sure to provide a complete explanation.  

1) Fully explain why the fractions 
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and 
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are equivalent by using a pictorial representation.

Suppose Mojo states that two hexagon-shaped pattern blocks, taken together, represent the fraction
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.  Within Mojo’s model, what would a correct representation for the fraction 
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 look like?  (Fully explain the reasoning you used in formulating your answer).

Problem #1
Snoopy is planning a track meet where the main event is a relay-team event.  The distance to be run consists of seven laps of the same length.  According to the rules developed by Snoopy the first runner of the 4-member team is to run the first two laps of the event.

a. Provide a representation of the situation described above.  Write a fraction that describes the fractional part of the distance run by the first runner.  Be sure to provide an explanation.

b. Snoopy then decides that the race should be only six laps.  Write two different fractions that describe the fractional part of the distance run by the first runner.  Be sure to provide an explanation.  What mathematical idea about fractions is introduced in this part?

c. Now Snoopy decides the distance of the main event should be only half of the initial distance of 7 laps.  Write a fraction that describes the fractional part of the new distance run by the first runner.  Be sure to provide an explanation.

d. Provide four different representations (using pictures or manipulatives) of your fractional answer in part (a).  Be sure to provide an explanation.

e. Show that the fractions 
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 and 
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are equivalent by using a manipulative.

f. Show that the fractions 
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and 
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are equivalent using a representation of your choice.

Here are additional opportunities for thinking more about these ideas and for you to share with your classmates.

g. Provide additional representations using pictures and manipulative of your answer in part (b) or problem #1.

h. The second runner in the race described above is to run only one and a half laps.  Do parts (a), (b), and (c) of Problem #1 for the second runner.

i. Provide five different representations of one-half.

j. How many different representations of two-thirds are there?

k. Show that the fractions 
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are equivalent.

Problem #1 has reviewed the idea of a fraction describing a ___________________________ relationship.  The next problem provides another way of thinking about a fraction.

Problem #2

Lucy has five bags of marbles, each with the same number of marbles.  One bag has red marbles, the second bag has white, another green, another blue, and the last bag has purple marbles.  She takes one-fourth of the marbles in each bag and gives them to Linus.

a. Provide a representation of the situation described above.  Write four arithmetic expressions that describe the fractional number of bags of marbles Linus receives.  One of these should use an arithmetic operation.

b. Provide at least two additional representations using pictures or manipulatives for the answer in part a of problem #2.

c. What are the similarities and differences as to how fractions are used in Problems #1 and #2?  Explain.

d. Show that 
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are the same.

e. Find 
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f. Find 
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g. Suppose I have 8 cupcakes and I eat 2 of them.  Find four different fractions that represent the amount of cupcakes eaten.

Here are additional opportunities for thinking more about these ideas and for you to share with your classmates.

h. Provide additional representations using pictures or manipulatives of your answers in part a of Problem #2.

i. Use pattern blocks to represent eight-fifths.  Then use fraction circle pieces to represent eight-fifths.

j. Provide at least three different representations of four-thirds.

k. Find 
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