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Mew Vocabulary

even integer

odd integer

consecutive integers
consecutive even integers
consecutive odd integers

Discuss the Concepts

1. a. How can we represent

2. a

three consecutive
integers using one
variable?
mn+ia+2

Can we represent the
three consecutive
integers using the
expressions n + 1,
n+2andn + 3?7
Yes. However, when we
solve an equation for n,
we must add 1 to the
solution to find the first
integer, 2 to the solution
to find the second integer,
and 3 to the solution to
find the third integer.

. Can we use x instead

of n to represent the
integers?  Yes, we can
use any variable.

How can we represent
three consecutive even
integers using one
variable?

a8+ 2,0+ 4

Can we represent the
three consecutive even
integers using the
expressions n + 2,
n+4 andn + 6?7

Yes. However, when we
selve an equation for »,
we must add 2 to the
solution to find the first
integer, 4 to the sclution
to find the second integer,
and 6 to the solution to
find the third integer.

. How can we represent

three consecutive odd
integers using one
variable?
mn+2n+4
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Integer, Coin, and Stamp Problems

OBJECTIVE ¢ Consecutive integer problems

Recall that the integers are the numbers ..., ~4, ~3, =2, -1, 0, 1, 2, 3, 4, .

An even integer is an integer that is divisible by 2. Examples of even integers
are —8§, 0, and 22.

An odd integer is an integer that is not divisible by 2. Examples of odd inte-
gers are —17, 1, and 39.

Comsecutive integers are integers that follow one an- 11,12, 13
other in order. Examples of consecutive integers are shown -8, =7, —6
at the right. (Assurne the variable n represents an integer.) mn+1l,n+2
Examples of consecutive even integers are shown at the 24, 26,28
right. (Assume the variable n represents an even integer.) —-10, -8, —6
nn+2,n+4
Examples of consecutive odd integers are shown at the 19, 21, 23,
right. (Assume the variable n represents an odd integer.) -1, 1,3

mn+2,n+4

Solve: The sum of three consecutive odd integers is 51. Find the integers.

for solvmg a consecutlve lnteger problem “
rlable represent one: of the 1ntegels Express each of the o
ler integers in terms of 'thatkvapiablegRem‘ember t‘hatjcqnsecutwe
tegersdiffer by ‘11.7 Conseculive even ~,or,jéohsécﬁtiv'e’ odd “ir_tegers

First odd integer: »
Second odd integer: 1 + 2
Third odd integer: 7 + 4

_ P Determine the relationship among the integers.

The sum of the three odd integers is 51.
n+n+2+n+4) =51

3n + 6 =751
3n =45
=15
nt+2=15+2=17 * Substitute the value of # into the variable expressions
n+4=154+4 =19 for the second and third integers.

The three consecutive odd integers are 15, 17, and 19.

fn-Class Examples (Objective 8.2.1)

1. The sum of three consecutive even integers is
forty-eight. Find the integers. 14, 16, 18

2. Find two consecutive even integers such that
three times the first is eight more than twice
the second. 12, 14

3. Three times the largest of three consecutive
integers is ten more than the sum of the
other two integers. Find the three integers.
5,6 and 7



OBJECTIVE

d e 10 = 10d cents

Take Note

Use the information given in the
- problem to fill in the number and
value columns of the table. Fill in
the total value colun by
multiplying the two expressions
you wrote in each row.
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Find three consecutive even integers such that three times

the second integer is six more than the sum of the first and
third integers.
Strategy ¥ First even integer: n
Second even integer: n + 2
Third even integer: n + 4
B Three times the second integer equals six more than the
sum of the first and third integers.
Solution 3+ 2)=nt+ M+ 4) + 6
3+ 6=2n+10
n+6=10
n=4 « The first even integer is 4.
n+2=4+2=6 « Substitute the value of a into the
n+4=4+4=28 variable expressions for the
second and third integers.
The three consecutive even integers are 4,6, and 8.
PROBLEM 1 Find three consecutive integers whose sum is —12.

ik Solution See page S8. -5 —4, —3%

Coin and stamp problems

In solving problems that deal with coins or stamps of different values, it is nec-
essary to represent the values of the coins or stamps in the same unit of
money. Frequently, the unit of money is cents.

The value of 3 quarters in cents is 3 - 25 or 75 cents.

The value of 4 nickels in cents is 4 - 5 or 20 cents.
The value of d dimes in cents is d - 10 or 10d cents.

Solve: A coin bank contains $1.20 in dimes and quarters. In all, there are nine
coins in the bank. Find the number of quarters in the bank.

ue of the coin in cents, and |

he vesults can be recorded in a table. | -

The total number of coins is 9,

Number of quarters: x
Number of dimes: 9 — x

Total value
in cents

Value of coin
in cents

Number
of coins

25 = 25x

10 = | 1009 — %

n-Class Examples (Objective £.2.2)

1. A coin purse contains 18 coins in dimes and
quarters. The coins have a total value of $3.
Find the number of dimes and quarters in
the coin purse.

2. A postal clerk sold some 20¢ stamps and
some 25¢ stamps. Altogether, 14 stamps
were sold for a total cost of $3.05. How many

5. A bank teller cashed a check for $185 using
five-dollar bills and twenty-dollar bills. In all,
16 bills were handed to the customer. Find
the number of five-dollar bills and the
number of twenty-dollar bills handed to the
customer. :

9 five-doliar bills and 7 twenty-doliar bills

8 quarters and 10 dimes

of each type of stamp were sold?
20¢ stamps: 9; 25¢ stamps: 3
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b. Can we represent the
three consecutive odd
integers using the
expressions n + 1,
n+ 3 andn + 57

Yes, However, when we solve
an equation for n, we must
add 1 to the solution to find
the first integer, 3 to the
solution to find the second
integer, and 5 to the solution
to find the third integer.

Explain why the following
problem has no solution:
The sum of two
consecutive odd integers
is eleven. Find the integers.
The solution of the equation
n+ (n+2) = 11is 4.5, and
4.5 is not an integer.

. A student used the

equation 3(n + 1) =

n + (n + 2) + 10 to solve
the following problem:
“Find three consecutive
integers such that three
times the second equals
ten more than the sum-of
the first and third” The
solution of the equation
yielded the integers 9, 10,
and 11. To check the
solution, the student
replaced n by 9, then by
10, and then by 11. 10
and 11 did not check as
solutions, so the student
concluded that the
solution was not correct.
Explain the error in the
student's conclusion.

The selution to the equation
is 1 = 9. Only 9 should be
substituted for n in the
equation. The second integer
10 is represented by

a+ 1(e + 1), and the third
integer 11 is represented by
g+ 2+ 2.
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Optional Student Activity

- Determine the relationship between the total values of the different
1. Twice the largest of three

consecutive integers is
three more than the sum
of the other two integers.
Find the integers.

This statement is true for all
sets of three consecutive

coins. Use the fact that the sum of the total values of the different
-dehominations-of coins is equal to the total value of all the coins.

The sum of the total values of the different denominations of coins is equal to
the total value of all the coins (120 cents).

258x 4+ 10(9 — x) = 120 « The total value of the quarters plus the total value of the

integers. 25x + 90 — 10x = 120 dimes equals the amount of money in the bank.
2. If x = 2005 represents the 15x + 90 = 120
smallest of 2005 15x = 30
x =2

consecutive odd integers,
what is the representation
of the 2005th of these
integers?  x + 4008

There are 2 quarters in the bank.

A collection of stamps consists of 3¢ stamps and 8¢ stamps.
The number of 8¢ stamps is five more than three times the
number of 3¢ stamps. The total value of all the stamps is
$1.75. Find the number of each type of stamp in the

collection.
Concept Check Strategy ® Number of 3¢ stamps: x
1. An accountant purchased Number of 8¢ stamps: 3x + 5

32 stamps for $10.68. The
purchase included 24¢
stamps and 39¢ stamps.
Write an equation to
determine how many of
each type of stamp were
purchased.

Using decimals:

0.24x + 0.39(32 — x) = 10.68

or
0.24(32 — x) + 0.39x = 10.68;

Stamp | Number | Value | Total value

B¢ x : 3 350
8¢ 3y 5 8 BB+ 5)

# The sum of the total values of the different types
of stamps equals the total value of all the stamps
(175 cents).

L , Solution 3x + 8(3x + 5) = 175 * The total value of the 3¢ stamps plus the
l;zmgi ll;ﬁ:éfi‘s; £) = 1068 or 3x -+ 24x + 40 = 175 total value of the 8¢ stamps equals the
24'(\'32 29 + 30x - 1068 27% + 40 = 175 total value of all the stamps,

{The answer is twelve 24¢ 27x =135
stamps and twenty 39¢ stamps.) x =5
2. The total value of the ' 3x+5=3(5+5 * Find the number of 8¢ stamps.
nickels and quarters in a =15+5=20
is:’:(anI:(l)Sl’ jzﬁg&l—?se:ﬁaage There are five 3¢ stamps and twen ty 8¢ stamps in the
. . . ~ollection.
nickels, Write an equation cotiection
to determine the number PROBLEM 2 A coin bank contains nickels, dimes, and quarters. There are
of each type of coin in the five times as many nickels as dimes and six more quarters
bank. than dimes. The total value of all the coins is $6.30. Find the
0.05x + 0.25(x + 6) = 3.30 number of each kind of coin in the bank.
?;’hsexa:sv?lzg'xis—iih?t ;—I-leﬁﬂare ®  Solution See page S8. 46 nickels, 8 dimes, 14 quarters
16 niciels and 10 quarters in
the banlk.)
3. Atotal of 24 bills is in a

cash box. Some of the bills
are one-dollar bills, and the
rest are five-dollar bills. The
total value of the cash in
the box is $80. Write an
equation to determine the
number of each type of bill
in the cash box.

ix + 524 — x) = 80 or
W24 — x) + 5% = 80

(The answey is that the cash
box contains 10 one-doflar
bills and 14 five-doffar bils.)
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SECTION 4.2 Integer, Coin, and Stamp Problems
Optional Student Activity

1. A coin collector went to

’Concept Review

Determine whether the statement is always true, sometimes true, or never true.

1. An even integer is a multiple of 2. Always true

2. When 10d is used to represent the value of d dimes, 10 is written as the
coefficient of d because it is the number of cents in one dime. Always true

3. Given the consecutive odd integers —~5 and —3, the next consecutive odd

integer is ~1.  Always true

4. If the first of three consecutive odd integers is 11, then the second and third
consecutive odd integers are represented as n -+ 1 and n + 3. Never true

5. You have a total of 20 coins in nickels and dimes. If n represents the
aumber of nickels you have, then n — 20 represents the number of dimes

" you have. Never true

6. You have a total of seven coins in dimes and quarters. The total value of
the coins is $1.15. If d represents the number of dimes you have, then
10d + 25(7 — d) = 1.15. Never trae

Exercises

Consecutive integer problems

the bank and exchanged
$40 in bills for nickels,
dimes, and quarters. She
received an equal number
of each denomination of
coin. How many of each
type did she receive?

100 coins of each type

Suppose you paid $2.31
for some candy bars at a
120%-to-40%-off" sale.
Each candy bar sold for a
whole number of cents.
How many candy bars did
you buy if they regularly
sell for $.30 each?

11 candy bars

suggested Assignment

Exercises 1—45, odds

1. Integers that follow one another in order.are called .2 integers. ;
‘ ‘ ‘ i E ‘ ‘ More challenging problems:
; e e S e e Exercises 47-51, odds
2. Two consecutive integersidifferby. . Two consecutive even integers:
differ by 2 Two consecutive odd integers differ by = - .

Answers fo Weiting

3. Explain how to represent three consecutive integers using only one Exercises
3. Let nn represent the first

variable.

. Bxplain why both consecutive even integers and consecutive odd
integers are represented algebraically as n, 1 + 2,n+ 4.

5. The sum of three consecutive integers is 54. Find the integers.
6. The sum of three consecutive integers is 75. Find the integers.

7. The sum of three consecutive even integers is 84. Find the integers.

4.

Ohshele Quiz {Objective 8.2.1)

1. The sum of three consecutive odd integers is
forty-five. Find the integers. 13, 15, 17

2. Find three consecutive even integers such
that four times the second is eight less than
the third. 4, —2.0

integer. Then the second
integerisn + 1, and the
third integer is n + 2.

Consecutive even of
consecutive odd integers
differ by 2, regardless of
whether n is odd or even.
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Bnswers to Writing
Exercises

23, If x is the number of
nickels, then the total
value of x nickels is

x - 5 = total value in cents
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8. The sum of three consecutive even integers is 48. Find the integers.
9. The sum of three consecutive odd integers is 57. Find the integers.

10. The sum of three consecutive odd integers is 81. Find the integers.
11. }ind two consecutive even integers such that five times the first integer is
equal to four times the second integer.

12. Find two consecutive even integers such that six times the first integer
equals three times the second integer.

13. Nine times the first of two consecutive odd integers equals seven times the
second. Find the integers.

14. Five times the first of two consecutive odd integers is three times the
second. Find the integers. ‘

15. Find three consecutive integers whose sum is negative twenty-four.

16. Find three consecutive even integers whose sum is negative twelve.

17. Three times the smallest of three consecutive even integers is two more
than twice the largest. Find the integers.

18. Twice the smallest of three consecutive odd integers is five more than

the largest. Find the integers.

19. Find three consecutive odd integers such that three times the middle
integer is six more than the sum of the first and third integers.

20. Find three consecutive odd integers such that four times the middle integer
is equal to two less than the sum of the first and third integers.

Which of the following could nor be used to represent three
consecutive even integers?

an+t2ntdnt+é b.nn+4n+6

cn+l,n+3,n+5 dn-2,nn+2

s

22.

If n is an odd integer, which expression represents the third
consecutive odd integer after n?
a.n+6 b.n+4 c.n+3 d.on+2

Coin and stamp problems

Explain how to represent the total value of x nickels using the
equation

Number of coins - Value of the coin in cents = Total value in cents

Guick Quiz (Objective 4.2.2)

1. A bank contains 24 coins in nickels and
quarters. The coins have a total value of
$4.40. Find the number of nickels and the
number of quarters in the bank.

8 nickels and 16 quarters

2. A drawer contains some 18¢ stamps and
some 25¢ stamps. Altogether, 20 stamps are
in the drawer with a total value of $4.23.
How many of each type of stamp are in the
drawer?  18¢ stamps: 11; 25¢ stamps: 9
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SECTION 4.2  Integer, Coin, and Stamp Problems

Suppose a coin purse contains only dimes and quarters. In the
X context of this situation, explain the meaning of the statement “The
sum of the total values of the different denominations of coins is equal to
the total value of all the coins.”

A bank contains 32 coins in nickels and dimes. Let n represent the

number of nickels.~Complete the following table:

| : 'Number
| Coin. | of coins
e e |

| Dime

Total value of the

Value of the} 0
coins in-cents:

coin incents

The total value of the 32 coins in Exercise 25 i $2.70. The total value of
the coins in cents is ,,:... Use this information and the information

in the table in Exercise 25 to write an equation that can be solved to find
i i : oo R e

the number of nickels in the bank! 2 e =

28

29.

30,

31.

32.

33

.

?

a. How many pennies are in d dollars?

b. How many nickels are in d dollars?
¢. How many quarters are in d dollars?
. :

a. How many cents are 7 39¢ stamps worth?
b. How many dollars are n 39¢ stamps worth?

A bank contains 27 coins in dimes and quarters. The coins have a total
value of $4.95. Find the number of dimes and quarters in the bank.

A coin purse contains 18 coins in nickels and dimes. The coins have a total
value of $1.15. Find the aumber of nickels and dimes in the coin purse.

A business executive bought 40 stamps for $14.40. The purchase
included 39¢ stamps and 24¢ stamps. How many of each type of stamp -

were bought? i

A postal clerk sold some 34¢ stamps and some 23¢ stamps. Altogether,
15 stamps were sold for a total cost of $4.44. How many of each type of

stamp were sold? N .

A drawer contains 29¢ stamps and 3¢ stamps. The number of 29¢ stamps
is four less than three times the number of 3¢ stamps. The total value of
all the stamps is $1.54. How many 29¢ stamps are in the drawer?

The total value of the dimes and quarters in a bank is $6.05. There are six
more guarters than dimes. Find the number of each type of coin in the bank.

179
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Answers to Writing
Exercises

24. The total amount of
money in the coin purse
can be found by finding
the total value in dimes
and adding it to the total
value in quarters.
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35.

36.

37.

38.

39,

40.

41.

42.

43.

44.

45.

CHAPTER 4 Solving Equations and Inequalities: Applications

A child’s piggy bank contains 44 coins in quarters and dimes. The coins
have a-total value of $8.60. Find the number of quarters in the bank.

A coin bank contains nickels and dimes. The number of dimes is 10 less
than twice the number of nickels. The total value of all the coins is $2.75.
Find the number of each type of coin in the bank.

A total of 26 bills are in a cash box. Some of the bills are one-dollar bills,
and the rest are five-dollar bills. The total amount of cash in the box is
$50. Find the number of each type of bill in the cash box.

A bank teller cashed a check for $200 using twenty-dollar bills and ten-
dollar bills. In all, 12 bills were handed to the customer. Find the number
of twenty-dollar bills and the number of ten-dollar bills.

A coin bank contains pennies, nickels, and dimes. There are six times as
many nickels as pennies and four times as many dimes as pennies. The
total amount of money in the bank is $7.81. Find the number of pennies
in the bank.

A coin bank contains pennies, nickels, and quarters. There are seven times
as many nickels as pennies and three times as many quarters as pennies.
The total amount of money in the bank is $5.55. Find the number of
pennies in the bank.

A collection of stamps consists of 22¢ stamps and 40¢ stamps. The
number of 22¢ stamps is three more than four times the number of
40¢ stamps. The total value of the stamps is $8.34. Find the number of
22¢ stamps in the collection. -

A collection of stamps consists of 2¢ stamps, 8¢ stamps, and 14¢ stamps.
The number of 2¢ stamps is five more than twice the number of
8¢ stamps. The number of 14¢ stamps is three times the number of
8¢ stamps. The total value of the stamps is $2.26. Find the number
of each type of stamp in the collection.

A collection of stamps consists of 3¢ stamps, 7¢ stamps, and 12¢ stamps.
The number of 3¢ stamps is five less than the number of 7¢ stamps. The
number of 12¢ stamps is one-half the number of 7¢ stamps. The total
value of all the stamps is $2.73. Find the number of each type of stamp in
the collection. i

A collection of stamps consists of 2¢ stamps, 5¢ stamps, and 7¢ stamps.
There are nine more 2¢ stamps than 5¢ stamps and twice as many
7¢ stamps as 5¢ stamps. The total value of the stamps is $1.44. Find the
number of each type of stamp in the collection.

A collection of stamps consists of 6¢ stamps, 8¢ stamps, and
15¢ stamps. The number of 6¢ stamps is three times the number of
8¢ stamps. There are six more 15¢ stamps than there are 6¢ stamps. The
total value of all the stamps is $5.16. Fmd the number of each type
of stamp. - ?
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SECTION 4.3

A child’s piggy bank contains nickels, dimes, and quarters. There are
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Geometry Problems

twice

as many nickels as dimes and four more quarters than nickels. The total
value of all the coins is $9.40. Find the number of each type of coin.

4.2 Applying Concepts

47.
48.

49.

50.

51.

52.

Find four consecutive even integers whose sum is —~36.

Find four consecutive odd integers whose sum is —48. 15, ~ 13, —

—12, —10, ~8, —6

it, —9

A coin bank contains only dimes and quarters. The number of quarters in
the bank is two less than twice the number of dimes. There are

34 coins in the bank. How much money is in the bank? $6.70

A postal clerk sold twenty stamps to a

customer. The number of

39¢ stamps purchased was two more than twice the number of

24¢ stamps purchased. If the customer bought only 39¢ stamp

s and

24¢ stamps, how much money did the clerk collect from the customer?

$6.90

third integers is twice the second integer.

Find three consecutive odd integers such that the sum of the first and
Any three consecutive odd integers

Find four consecutive integers such that the sum of the first and fourth
integers equals the sum of the second and third integers.
Any four consecutive integers

Geometry Problems

OBJECTIVE Perimeter problems

Recall that the perimeter of a plane geometric figure is a measure of the dis-

tance around the figure. Perimeter is use
a lawn and in determining how much ba

d, for example, in buying fencing for
seboard is needed for a room.

The perimeter of a triangle is the sum of the

lengths of the three sides. Therefore, if 4, b, and

¢ represent the lengths of the sides of a triangle,

the perimeter, P, of the triangle is given by

P=a-+b+ec

P=a+btc

in-Class Examples {Objective 4.%.7)

1. The perimeter of a rectangle is 66 m. The 3.
width of the rectangle is 9 m less than
the length. Find the length and width of the
rectangle.  Length: 21 m; width: 12 m

2. The width of a rectangle is 40% of the length.
The perimeter of the rectangle is 266 ft. Find
the length and width of the rectangle.

Length: 95 fi; width: 38 ft

The pe

rimeter of a triangle is 59 ft. One side

of the triangle is 2 ft longer than the second
side. The third side is 3 ft longer than the
second. Find the measure of each side.
20, 18 5, 21 &
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Vocabulary to Review
[1.5.2]
isosceles triangle

equilateral triangle {1 5.2]

perimeter
[1.5.2]

Mew Formulas

Perimeter of a triangle:
p=a+b+c
Perimeter of a rectangle:
p=2L+2W
perimeter of a square:
P=14s

tmstructor Note

The problems in this section
are only some of the
geometry problems that can
be found throughout the text.

The word perimeter is
made up of two parts, peri-
and meter. Meter indicates
measure. For example, a
speedometer is used to
measure speed. Peri- means
“around”” A periscope is used
to look around. Thus
perimeter is the measure
around a figure.

The word isosceles is
based on the Greek word
isos, which means “same.” In
an isosceles triangle, two
sides are of the same length.

The word equilateral

consists of two parts: equi-,

meaning “equal,” and lateral,
meaning “side.” Students
may be familiar with the
word lateral in other
contexts, such as a lateral
line on the side of a fish or a
lateral pass in football.



SECTION 4.2

1. consecutive 5. The integers are 17, 18, and 19.

: 7. The integers are 26, 28, and 30. . 3
integers are 17, 19, and 21. 11. The integers are 8 and 10. 13. The integers are 7 and 9. ’ ISP.rh(ffhe
integers are —9, —8, and —7. 17. The integers are 10, 12, and 14. 19. No solution 21. b
25. Row 1:5; 51; Row 2: 32 ~ n; 10; 10(32 ~ n) 27. a. 100d b, 20d c. 4d 29. There are
12 dimes and 15 quarters in the bank. 31. The executive bought eight 24¢ stamps and thirty-two 39¢ stamps.
33. There are five 29¢ stamps in the drawer. 35. There are 28 quarters in the bank. 37. There are 20
one-dollar bills and 6 five-dollar bills in the cash box. 39. There are 11 pennies in the bank. 41, There
are twenty-seven 22¢ stamps in the collection. 43. There are thirteen 3¢ stamps, eighteen 7¢ stamps, and nine
12¢ stamps in the collection. 45. There are eighteen 6¢ stamps, six 8¢ stamps, and twenty-four 15¢ stamps.
47. The integers are —12, —10, —8, and —6. 49. There is $6.70 in the bank. 51. For any three

consecutive odd integers, the sum of the first and third integers is twice the second integer.




