Grade 4
Performance Series Study Guides 

Inverse Operations – B


Operations are actions, such as addition, subtraction, multiplication, and division, that are performed on numbers.  Certain pairs of operations are considered inverse operations (Everyday Math also refers to this process as “Fact Families”)  because they have opposite effects on numbers.  In other words, they "undo" each other.  For example, start with 2, add 3 to it, and the result is 5 (2 + 3 = 5).  Then start with 5, subtract 3 from it, and the result is 2 (5 - 3 = 2).  Since adding 3 to 2 makes 5 and subtracting 3 from 5 makes 2, addition and subtraction are inverse operations.  The other pair of inverse operations at this level is multiplication and division.  This pair of inverse operations will be the focus of this study guide.  The student may have been taught to call these pairs of operations opposite operations.  To avoid confusion, use the terminology the student has already been taught.

One way to help a student visualize inverse operations is by drawing an array such as the one below.  An array is an arrangement of objects in equal rows.  This array shows two groups with five items in each group.
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Ask the student how many groups there are (2).  Then ask the student how many hearts are in each group (5).  Ask the student what multiplication fact is represented by the array (5 [image: image2.png]


 2 = 10).

Next, write 5 [image: image3.png]


 _____ = 10 and 10 ÷  5 = _____.  Have the student fill in the answers to both the multiplication problem and the division problem (both answers are 2).  Explain to the student that he or she can use his or her knowledge about multiplication facts to complete division facts.  Draw the array again, this time show both the multiplication fact and the division fact beside the array.  Remind the student that multiplication is repeated addition that puts all of the groups together as one large group and division is repeated subtraction that breaks a large group into a specific number of smaller groups.
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Practice:
Have the student fill in the multiplication and division facts in the array below.
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Continue to make arrays with the student until he or she understands the idea that multiplication and division are inverse operations.  Then, explain to him or her that multiplication and division can be used to check each other.  For example, if the student wants to know whether 8 [image: image6.png]


 3 = 24, have the student do the problem 24 ÷  3 = _____.  Since 24 ÷  3 = 8, it proves that 8 [image: image7.png]


 3 = 24.  Have the student complete the problems below, then make his or her own problems with inverse operations for someone else to solve.

• Check whether 12 ÷  4 = 3 (answer: 3 [image: image8.png]


 4 = 12 or 4 [image: image9.png]


 3 = 12).

• Check whether 10 [image: image10.png]


 4 = 40 (answer: 40 ÷  4 = 10 or 40 ÷  10 = 4).

• Check whether 6 [image: image11.png]


 8 = 48 (answer: 48 ÷  8 = 6 or 48 ÷  6 = 8).

• Check whether 56 ÷  7 = 8 (answer: 8 [image: image12.png]


 7 = 56 or 7 [image: image13.png]


 8 = 56).
Now that the student has mastered the inverse operations of multiplication and division, he or she can use this knowledge to solve word problems like the ones below.

Example 1:
Michael wants to check the answer to one of his homework problems.  His work is below.




4 [image: image14.png]


 8 = 32
Which number sentence can he use to check his work?

A.  32 [image: image15.png]


 8 = 256
B.  32 ÷  8 = 4
C.  8 - 4 = 4
D.  8 + 4 = 12

Answer: (B) is the correct answer.   Multiplication and division are inverse operations, so they can be used to check each other.

Example 2:
Mr. Wynn wrote the following problem on the board:




54 ÷  6 = 9
Then he asked his students to prove that the number sentence was true.  Which student is correct?

A.  Carson said that 54 ÷  6 = 9 is true because 6 + 9 = 15.
B.  Le said that 54 ÷  6 = 9 is true because 54 [image: image16.png]


 6 = 324.
C.  Joy said that 54 ÷  6 = 9 is true because 54 - 9 = 45.
D.  Vito said that 54 ÷  6 = 9 is true because 9 [image: image17.png]


 6 = 54. 

Answer: (D) is the correct answer.  Multiplication and division are inverse operations, so they can be used to check each other.

Example 3:
Maya and Joseph disagreed on the answer to one of their homework problems.  Their work is below.
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When they asked their teacher for help, she said that Maya's answer was correct.  Which answer choice would show Joseph why Maya is correct?

A.  36 [image: image19.png]


 3 = 108
B.  12 + 3 = 15
C.  12 [image: image20.png]


 3 = 36
D.  36 - 12 = 24

Answer: (C) is the correct answer.  Multiplication and division are inverse operations, so they can be used to check each other.

One creative way to practice multiplication/division inverse operations is to make a game.  Write multiplication facts on index cards in the following manner: 1 [image: image21.png]


 1 = 1.  Then write the corresponding division facts on a separate set of index cards in the following manner: 1 ÷  1 = 1.  Spread the cards out on the table face down.  Each player turns two cards over to try to match the multiplication fact with its corresponding division fact.  If a player makes a match, he or she gets another turn.  The person with the most matches wins.  Remember: There will be some doubles because 6 [image: image22.png]


 2 = 12 and 2 [image: image23.png]


 6 = 12 would both match with 12 ÷  6 = 2 and 12 ÷  2 = 6.  Any match will work.  As the student progresses through the multiplication facts, remove the ones that are "easy" for the student and work on the "hard" ones to help the student progress.
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