Section 2.2
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2.2 Applications: Puzzle Problems

Section Objectives:

· You shall be able to solve integer problems.  (EXAMPLE 1, 2) [Problems 1 – 14]

· You shall be able to solve coin and stamp problems.  (EXAMPLE 3) [Problems 15 – 24]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· even integer (pg. 63) An even integer is an integer divisible by 2.

· odd integer (pg. 63) An odd integer is an integer not divisible by 2.

· consecutive integers (pg. 63) An consecutive integers are integers that follow one another in order.  Example: 4, 5, 6 and −10, −9, −8, −7

· consecutive even integers (pg. 63) Even integers that follow one another in order.  Example: 4, 6, 8 and −10, −8, −6

· consecutive odd integers (pg. 63) Odd integers that follow one another in order.  Example: 3, 7, 9 and −11, −9, −7

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	=
	2.2A
	This symbol is translated from any of the following:

equals

is, was, will be

is equal to

amounts to

represents

	¢
	2.2B
	Symbol meaning cents

	$
	2.2B
	Symbol meaning dollars




Table 2.2-1. Translating verbal expressions into Equations

Here both ( and ( represent expressions or variable expressions

	Operation
	Verbal Expression
	Example Verbal Expression
	Variable Expression

	Equality
	equals
	( equals (
	( = (

	Symbol: =
	is, was, will be
	( is (
	( = (

	
	is equal to
	( is equal to (
	( = (

	
	amounts to
	( amounts to (
	( = (

	
	represents
	( represents (
	( = (

	
	
	
	

	Addition / Equality
	the sum of two numbers is …
	the sum of two numbers is 12
	Smaller number: n
Larger number: 12 ( n

	Symbols: 

(, =
	the sum of two numbers is …
	the sum of two numbers is 15
	Smaller number: n
Larger number: 15 ( n

	
	the sum of two numbers is …
	the sum of two numbers is 18
	Smaller number: n
Larger number: 18 ( n

	
	
	
	

	Consecutive Integers
	consecutive integers
	two consecutive integers
	n, n ( 1

	
	consecutive integers
	three consecutive integers
	n, n ( 1, n ( 2

	
	consecutive integers
	sum of two consecutive integers whose sum
	n ( (n ( 1)

	
	consecutive integers
	two consecutive integers whose sum
	n ( (n ( 1)

	
	consecutive integers
	sum of three consecutive integers
	n ( (n ( 1) ( (n ( 2)

	
	consecutive integers
	three consecutive integers whose sum
	n ( (n ( 1) ( (n ( 2)

	
	
	
	

	Consecutive Even/Odd Integers
	two consecutive even/odd integers
	
	n, n ( 2

	Consecutive Even/Odd Integers
	three consecutive even/odd integers
	
	n, n ( 2, n ( 4

	
	consecutive even/odd integers
	sum of two consecutive even/odd integers
	n ( (n ( 2)

	
	consecutive even/odd integers
	two consecutive even/odd integers whose sum
	n ( (n ( 2)

	
	consecutive even/odd integers
	sum of three consecutive even/odd integers
	n ( (n ( 2) ( (n ( 4)

	
	consecutive even/odd integers
	three consecutive even/odd integers whose sum
	n ( (n ( 2) ( (n ( 4)


Definitions and Terminology

( = the number or variable expression that appears FIRST.

( = the number or variable expression that appears SECOND.

, 

Table 2.2-2. Translating verbal expressions into variable Expressions

	Operation
	Verbal Expression
	Example Verbal Expression
	Variable Expression

	Addition
	more than
	( more than (
	( ( (

	Symbol: (
	added to
	( added to (
	( ( (

	
	the sum of
	the sum of ( and (
	( ( (

	
	the total of
	the total of ( and (
	( ( (

	
	increased by
	( increased by (
	( ( (

	
	
	
	

	Subtraction
	less than
	( less than (
	( ( (

	Symbol: (
	subtracted from
	( subtracted from (
	( ( (

	
	the difference between
	the difference between ( and (
	( ( (

	
	minus
	( minus (
	( ( (

	
	decreased by
	( decreased by (
	( ( (

	
	
	
	

	Multiplication
	times
	( times (
	( ( (

	Symbol: (
	the product of
	the product of ( and (
	( ( (

	
	multiplied by
	( multiplied by (
	( ( (

	
	of
	( of
	( (

	
	twice
	twice (
	2 ( (

	
	
	
	

	Division
	divided by
	( divided by (
	( / (

	Symbol: ___
	the quotient of

	the quotient of
( and (
	( / (

	
	the ratio of
	the ratio of ( and (
	( / (

	
	
	
	

	Exponents, or
	the square of
	the square of (
	(2

	Power
	the second power of
	the second power of (
	(2

	
	the cube of
	the cube of (
	(3

	
	the third power of
	the third power of (
	(3

	
	the fourth power of
	the fourth power of (
	(4

	
	the fifth power of
	the fifth power of (
	(5


Examples for each type of word phrase are given in the Section of you book titled “Verbal Expressions and Variable Expressions.”

· For MTH 099, refer to Section 2.3, page 67

· For MTH 125, refer to Section 1.4, page 37

Table 2.2-3. Translating simple verbal expressions involving numbers into variable Expressions

	Operation
	Verbal Expression
	Example Verbal Expression
	Variable Expression

	Addition
	more than
	2 more than (5
	(5 ( 2

	Symbol: (
	added to
	(7 added to 0
	0 ( ((7)

	
	the sum of
	the sum of 5 and (4
	5 ( ((4)

	
	the total of
	the total of 32 and 28
	32 ( 28

	
	increased by
	(1 increased by 100
	(1 ( 100

	Subtraction
	less than
	(2 less than 9
	9 ( ((2)

	Symbol: (
	subtracted from
	0 subtracted from 15
	15 ( 0

	
	the difference between
	the difference between 6 and 3
	6 ( 3

	
	minus
	53 minus (27
	53 ( ((27)

	
	decreased by
	(17 decreased by 42
	(17 ( 42

	Multiplication
	times
	6 times (3
	6 ( ((3)

	Symbol: (
	the product of
	the product of (56 and 10
	(56 ( 10

	
	multiplied by
	5 multiplied by 8
	5 ( 8

	
	of
	20% of
	0.20 (

	
	one-half of
	1/2 of
	1/2 (

	
	twice
	twice 8
	2 ( 8

	Division
	divided by
	36 divided by (6
	36 / (6

	Symbol: ___
	the quotient of

	the quotient of
(45 and 9
	(45 / 9

	
	the ratio of
	the ratio of 2 and 7
	2 / 7

	Exponents, or
	the square of
	the square of 5
	52

	Power
	the second power of
	the second power of (5
	((5)2

	
	the cube of
	the cube of 2
	23

	
	the third power of
	the third power of (2
	((2)3

	
	the fourth power of
	the fourth power of 10
	104

	
	the fifth power of
	the fifth power of (4
	((4)5


Table 2.2-3. Translating simple verbal expressions involving variables and numbers into variable Expressions

· For MTH 099, refer to Section 2.3, page 67

· For MTH 125, refer to Section 1.4, page 37

Concepts, Facts, Theorems – Objective A

	Polya’s Four-Step Process

1. Understand the Problem

2. Devise a Plan

3. Carry out the Plan

4. Review Your Solution




Click here to view in detail Polya’s Four-Step Process.

· You shall be able to translate a given sentence into an equation and then solve the equation.  (EXAMPLE 1, 2) [Problems 1 – 27]

	Procedure to Translate a given Sentence into an Equation and Solving
1. Using Table 2.2-1 above, find the word phrase that translates into the equal’s sign.

2. Using Table 2.2-1 above and Table 1.4-1 and Table 1.4-2 in section 1.4, translate the words that appear before the equal’s sign and place that variable expression to the left of the equal’s sign.

3. Using Table 2.2-1 above and Table 1.4-1 and Table 1.4-2 in section 1.4, translate the words that appear after the equal’s sign and place that variable expression to the right of the equal’s sign.

4. Solve the equation generated from steps 1, 2 and 3 above.

5. Check your answer against the original problem to ensure that the solution satisfies the given situation.





Concepts, Facts, Theorems – Objective B

	Process to Solve a Stamp Problem

1. For each denomination of stamp, write a numerical or variable expression for the number of stamps, the value of the stamp, and the total value of the stamps in cents.  These results can be recorded in a table (see below).

2. Determine the relationship between the total values of the stamps.  Use the fact that the sum of the total values of each denomination of stamp is equal to the value of the all the stamps.


	              Stamp
	Number of Stamps
	
	Value of Stamp in Cents
	equals
	Total Value in Cents

	Stamp Type 1
	
	(
	
	(
	

	Stamp Type 2
	
	(
	
	(
	


	Process to Solve a Coin Problem

1. For each type of coin, write a numerical or variable expression for the number of coins, the value of the coin, and the total value of the coins in cents.  These results can be recorded in a table (see below).

2. Determine the relationship between the total values of the coins.  Use the fact that the sum of the total values of each type of coin is equal to the value of the all the coins.


	Coin
	Number of Coins
	
	Value of Coin in Cents
	equals
	Total Value in Cents

	Coin Type 1
	
	(
	
	(
	

	Coin Type 2
	
	(
	
	(
	


