Division Worksheet—302A


Work in groups of 2 or 3.  You will need to use a set of counters.  Write directly on this paper.  Do not use calculators!!!

Definition of Division #1:  We say that  a  divided by  b, written  a ÷ b   or   
[image: image1.wmf], where  a  is the dividend and  b  is the divisor not equal to 0, give the quotient  c  such that if 

a ÷ b = c, then c • b = a.

Let’s see what this really means.  Suppose we want 36 ÷ 4.  Then, this definition says that 36 ÷ 4 can be found by asking 4 • something = 36.

[image: image9.wmf]
Take out 36 counters:  Now, make an array 
with rows of size 4.  How many rows can 
you make?  (Answer:  9).  Our array is 4 x 9.

So, 36 ÷ 4 = 9.

This doesn’t seem too hard.  What other arrays can we make with 36 counters?  Make a list:

Okay, now use 60 counters, and make a list of different arrays you can make. 

So, using the list of your arrays, answer each of these questions:

60 ÷ 1 = 
60 ÷ 2 = 
60 ÷ 3 = 
60 ÷ 4 = 
60 ÷ 5 = 
60 ÷ 6 =

What about 60 ÷ 7 =    ?  I know, it doesn’t make a complete array.  Do it anyway.  How many rows of size 7 can you make?  (8)  How many counters are left over?  (4)  How can we write this answer? 

60 ÷ 7 = 8 remainder 4 

or

60 ÷ 7 = 8 R 4.

Do these with counters:  

60 ÷ 13 =

60 ÷ 22 = 

60 ÷ 41 =

60 ÷ 63 = 

Write each of these answers in words:  For example:  60 ÷ 13  means 60 = 4 rows of 13 and a row of 8.

 Definition of Division #2:  The quotient of   a ÷ b   or   
[image: image2.wmf], where  a  is the dividend and  b  is the divisor not equal to 0, can be written as  a = b • c + r, where r is the remainder when a is not divisible by  b.  If  a  is divisible by  b, then there is no remainder, or r = 0.
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Let’s see how this works:  Suppose we have 
14 counters.  Then we can show 14 ÷ 3 as:

So, 14 ÷ 3 = quotient + remainder 


     =  4 rows of 3 with 2 leftover  =  4 R 2.

According to the definition:  dividend = divisor • quotient + remainder:

  



14 = 3 • 4 + 2 √
You try:  

17 ÷ 5 =

38 ÷ 11
=

39 ÷ 13 =

44 ÷ 6 =



Different Quotients:  Depending on the situation, the answer to 20 ÷ 7 might be


2, 
3, 
2 Remainder 6, 

2
[image: image3.wmf], 

[image: image4.wmf], 
about 2.8.

Which of the answers above make sense?  What are the units?  Which one is best? 

· A subdivision of 20 lots is split equally among 7 people.  What is the area of each person’s lot?   


· You expect 20 people for dinner.  7 people can fit around a table.  How many tables do I need?  

· The Smiths have 7 children and 20 grandchildren.  About how many kids does each of their children have?  


· If you run at 7 miles per hour, how many hours will it take you to run 20 miles?  

· 20 kids are coming to the birthday party, and 1 pizza feeds at least 7 kids.  How many pizzas should I order?  


· I have 20 crayons to share among 7 students.  To be fair, how many crayons should each student receive?  

Estimating Quotients:
Suppose we are given the problem:  103,942 ÷ 279.  One way to think about this is based on using the definition of division:  103,942 ÷ 279 = c, so 103,942 = 279 • c.  Our job, then, is to approximate c.

279 • 1 = 279;

279 • 10 = 2790;
279 • 100 = 27,900;

279 • 1000 = 279,000

From this, we can see that our quotient will be between 100 and 1000.  Write a sentence explaining how we know this.

Further, we can see that our quotient will be closer to 100 than 1000.  Write a sentence explaining how we know this.

One reasonable estimate for 103,942 ÷ 279 based on the products above might be 300 or 400.  Explain why 600 will be too big, and why 200 will be too small.

You try:  Complete the products, and then make an estimate.

2951 ÷ 36

10073 ÷ 28

294,533 ÷ 63

910,003 ÷ 77

36 • 1 =


28 • 1 =


63 • 1 =


77 • 1 =

36 • 10 =

28 • 10 =

63 • 10 =

77 • 10 =

36 • 100 =

28 • 100 =

63 • 100 =

77 • 100 =

36 • 1000 =

28 • 1000 =

63 • 1000 =

77 • 1000 =

36 • 10000 =

28 • 10000 =

63 • 10000 =

77 • 10000 =

2951 ÷ 36 ≈

10073 ÷ 28 ≈

294,533 ÷ 63 ≈

910,003 ÷ 77 ≈

Putting it all together…  Division by Scaffolding
Here are two examples of a different way to divide.  See if you can explain each step.
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You try:  Show all your work, and try to explain the steps as shown above.
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Problem:  308 ÷ 7





STEP 1            7� EMBED Equation.3  ���





		7 • 1 = 7�		7 • 10 = 70�	too big	7 • 100 = 700





STEP 2	       	      	       20


Estimate quotient as 20	7� EMBED Equation.3  ���	


			 – 140


Too small.	                 168





STEP 3		        	        4�			      20


			      20


			7� EMBED Equation.3  ���					 – 140


    			    168


 No more tens.		–  140� Now, 28 ÷ 7 = 4.		       28	


			  –  28


			        0�So:  308 ÷ 7 	= 20 + 20 + 4 = 44.


Check:  308 	= 7 • (20 + 20 + 4)


	       	= 7 • 20 + 7 • 20 + 7 • 4


		= 140 + 140 + 28 √





Problem:  1123 ÷ 13





STEP 1            13� EMBED Equation.3  ���





		13 • 1 = 13�		13 • 10 = 130�		13 • 100 = 1300


	too big	13 • 1000 = 13,000





STEP 2	       	        	          700


Estimate quotient as 700	13� EMBED Equation.3  ���	


			    –   9100


Too small.  Try 100 more.              1923





STEP 3				 1


		 8


			            40�			           100


			           700


			13� EMBED Equation.3  ���					      – 9100


    			         1923


 No more hundreds.	  	     –  1300� Now, 623 ÷ 13.  Try 40.	             623	


			       –  520


 No more tens.		           123� 123 ÷ 13.  Try 8.		       –  104


 One more.			19


			          – 13


				  6


So: 11023 ÷ 13 = 700 + 100 + 40 + 8 + 1 = 849, R 6.


Check:  11023  = 13 • (700 + 100 + 40 + 8 + 1)


 = 13•700 + 13•100 + 13•40 + 13•8 + 13•1


 = 9100 + 1300 + 520 + 104 + 13 = 11017.  


Now, add the 6 remaining, and we get 11023. √
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