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Section 2.2 Applications: Puzzle Problems

Polya’s Four-Step Process

Example 1, Page 64

One number is four more than another number.  The sum of the two numbers is sixty-six.  Find the two numbers.

1. Understand the Problem

You must have a clear understanding of the problem.  To help you focus on understanding the problem, here are some questions to think about.

· Can you restate the problem in your own words?

· Can you determine what is known about this type of problem?

· Is there missing information that you need in order to solve the problem?

· Is there information given that is not needed?

· What information are you GIVEN?

· What is the GOAL?  What do you want to FIND?

Here is how you Apply Step 1. Understand the Problem to Example 1, Page 64
	Question
	Answer

	What do you want to FIND?
	the two numbers

	What information are you GIVEN?
	1. One number is four more than another number.  

2. The sum of the two numbers is sixty-six.

	Can you restate the problem?
	1. One number is 4 more than another number.  

2. The sum of the two numbers is 66.





2. Devise a Plan
Successful problem solvers use a variety of techniques when they attempt to solve a problem.  Here are some frequently used strategies. (NOTE: This is not a complete list.)
· Make a list of the known information.

· Make a list of information that is needed to solve this problem.

· Make the problem easier.  Replace unknowns with numbers.

· Make a table or draw a diagram.

· Work backwards.

· Try and solve a similar but simpler problem.

· Research the problem to determine whether there are known techniques for solving problems of its kind.  (Hint: look at examples in the book)

· Try and determine whether some pattern exists.
· Write an equation.

	Question
	Answer

	Make a list of the known information
	1. One number is 4 more than another number.  

2. The sum of the two numbers is 66.

	Make the problem easier.  Replace unknowns with numbers.


	1. One number is 4 more than another number.  

Let’s replace “One number” and “another number” with actual numbers that will make the sentence TRUE.

If we let 14 = “One number” and 

         let 10 = “another number”

Then, Statement 1 above becomes:

              14 = 4 + 10
In other words, we are describing the “One number” in terms of  “another number”.  So, in general, if we let 

              n = “another number”, (smaller number) then
             n + 4 = “One number” (larger number)



	Write an equation
	2. The sum of (the two numbers [smaller and larger number]) is 66.

             n + (n + 4) = 66




3. Carry out the Plan
Once you have devised a plan, you must carry it out.

· Work carefully

· Keep an accurate and neat record of all of your attempts.

· Realize that some of your initial plans (i.e., strategies from Step 2) will not work and that you may have to return to Step 2 and devise another plan or modify your existing plan.
We solve the following equation for n.

n + (n + 4) = 66
(
2n + 4 = 66


Adding like terms.

(
2n + 4 − 4 = 66 − 4

Subtracting 4 from both sides of the equation, using 






the Addition Property of Equality. Subtracting 4 is

the same as adding a −4
(
2n + 0 = 62


Simplify each side of the equation.

(
2n = 62


Simplify the Left-Hand side of the equation.

(
2n/2 = 62/2


Subtracting 4 from both sides of the equation, using






the Multiplication Property of Equality. Dividing by 

2 is the same as multiplying by 1/2.

(
n = 31



Simplifying both sides of the equation.

So,


n = “another number”, (smaller number) = 31, and

n + 4 = “One number” (larger number) = 31 + 4 = 35


4. Review Your Solution (Check your Work)
Once you have found a solution, check the solution against the known facts.

In other words, do the numbers 31 and 35 “fit” the original problem?  Let’s check.
	Question
	Answer

	What do you want to FIND?
	the two numbers: 31 and 35

	What information are you GIVEN?
	1. One number is four more than another number.  

2. The sum of the two numbers is sixty-six.

	Can you restate the problem?
	1. One number is 4 more than another number.  

Is one of the two numbers above 4 more than the other?

Answer:  YES!  Since 35 is 4 more than 31.

2. The sum of the two numbers is 66.
Is the sum of the two numbers equal to 66?

Answer:  YES!  Since 31 + 35 = 66.






Section 2.2 Applications: Puzzle Problems

Polya’s Four-Step Process

Example 3, Page 66

A coin bank contains $1.80 in nickels and dimes; in all, there are twenty-two coins in the bank.  Find the number of nickels and the number of dimes in the bank.  

1. Understand the Problem

You must have a clear understanding of the problem.  To help you focus on understanding the problem, here are some questions to think about.

· Can you restate the problem in your own words?

· Can you determine what is known about this type of problem?

· Is there missing information that you need in order to solve the problem?

· Is there information given that is not needed?

· What information are you GIVEN?

· What is the GOAL?  What do you want to FIND?

Here is how you Apply Step 1. Understand the Problem to Example 3, Page 66
	Question
	Answer

	What do you want to FIND?
	the number of nickels and the number of dimes in the bank

	What information are you GIVEN?
	1. A coin bank contains $1.80 in nickels and dimes.  

2. in all, there are twenty-two coins in the bank

	Can you restate the problem?
	1. A coin bank contains 180¢ (cents) in nickels and dimes.  

2. The sum of the number of nickels and dimes is 22.





2. Devise a Plan
Successful problem solvers use a variety of techniques when they attempt to solve a problem.  Here are some frequently used strategies. (NOTE: This is not a complete list.)

· Make a list of the known information.

· Make the problem easier.  Replace unknowns with numbers.

· Make a table or draw a diagram.

· Strategy for Solving a Stamp Problem (From page 65).  For each denomination of stamp(coin), write a numerical or variable expression for the number of stamps(coins), the value of the stamp(coin), and the total value of the stamps(coins) in cents.  The results can be recorded in a table.
· Write an equation.

	Question
	Answer

	Make a list of the known information
	1. A coin bank contains 180¢ (cents) in nickels and dimes.  

2. The sum of the number of nickels and dimes is 22.

	Can you restate the problem?
	1. A coin bank contains 180¢ (cents) in nickels and dimes.  

2. The sum of the number of nickels and dimes is 22.


	Coin
	Number of Coins
	∙
	Value of Coin in Cents
	=
	Total Value in Cents

	Nickel
	x
	∙
	5
	=
	5x

	Dime
	22 − x
	∙
	10
	=
	10(22 − x)


	Question
	Answer

	Write an equation
	1. A coin bank contains 180¢ (cents) in nickels and dimes.  

             5x + 10(22 − x)= 180




3. Carry out the Plan
Once you have devised a plan, you must carry it out.

Look at the solution for this equation on page 66.  You will see that:
The bank contains 8 nickels and 14 dimes.

