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Figure 8

Work Smart
Round-off error occurs when
decimals are continually rounded
during the course of solving a
problem. The more times we round,
the more inaccurate the results may
be. So, do not do any arithmetic
until the last step.

Quick 
16. A can of peaches has a surface area of 51.8 square inches. The surface area S of

a right circular cylinder is where r is the radius of the can
and h is the height of the can. Find the height of a can of peaches if its radius is
1.5 inches. Round your answer to two decimal places.

S = 2pr2 + 2prh,

Step 4: Solve Solve for h. We will not compute any of the values until the last 
calculation. This is done to avoid round-off error.

Subtract from
both sides:

Divide both sides by

We will use a calculator to evaluate this expression. Figure 8 shows the output
from a TI-84 Plus graphing calculator.

Rounded to two decimal places, we obtain inches.

Step 5: Check The surface area S of the can with height 4.01 inches is

Step 6: Answer the Question The height of the can is 4.01 inches rounded to two
decimal places.

 = 46.5 square inches.

 = 2p11.37522 + 2p11.375214.012
 S = 2pr2 + 2prh

h = 4.01

 
46.5 - 2p11.37522

 2p11.3752  = h2p11.3752:

 46.5 - 2p11.37522 = 2p11.3752h
 46.5 = 2p11.37522 + 2p11.3752h2p11.37522 

1.3  EXERCISES
1–16. are the Quick s that follow each EXAMPLE

Building Skills
In Problems 17–20, translate the verbal description into a 
mathematical formula.

17. Force F equals the product of mass m and accelera-
tion a.

18. The area A of a triangle is one-half the product of its

base b and its height h.

19. The volume V of a sphere is four-thirds the product of
the number and the cube of its radius r.

20. The revenue R of selling computers is $800 times the
number of computers sold x.

In Problems 21–32, solve the formula for the indicated variable.
See Objective 1.

21. Uniform Motion Solve for r.

22. Direct Variation Solve for k.y = kx

d = rt

p

23. Algebra Solve for m.

24. Algebra Solve for m.

25. Statistics Solve for x.

26. Statistics Solve for 

27. Newton’s Law of Gravitation Solve 

for 

28. Sequences Solve for S.

29. Finance Solve for P.

30. Bernoulli’s Equation Solve 

for r.

p +
1
2

 rv2 + rgy = a

A = P + Prt

S - rS = a - ar5 

m1 .

F = G  

m1m2 

 r2 
 

1n .E =
Z # s
 1n 

 

Z =
x - m

 s
 

y = mx + b

y - y1 = m1x - x1 2
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45. Finance The formula can be used 
to relate the future value A of a deposit of P dollars
in an account that earns an annual interest rate r
(expressed as a decimal) after t years.

(a) Solve the formula for P.

(b) How much would you have to deposit today in
order to have $5000 in 5 years in a bank account
that pays 4% annual interest?

46. Federal Taxes According to the tax code in 2007, a
married couple filing a joint income tax return that
earns over $234,600 per year is subject to having their
itemized deductions reduced. The formula

can be used to deter-
mine the permitted deductions P where D represents
the amount of deductions from Schedule A and I
represent’s the couple’s adjusted gross income.

(a) Solve the formula for I.

(b) Determine the adjusted gross income of a
married couple filing a joint return whose
allowed deductions were $24,192 and Schedule A
deductions were $25,000.

47. Supplementary Angles Two angles are supplementary
if the sum of the measures of the angles is 180°. If one
angle is 30° more than its supplement, find the mea-
sures of the two angles.

48. Supplementary Angles See Problem 47. If one angle
is twice the measure of its supplement, find the mea-
sures of the two angles.

49. Complementary Angles Two angles are complementary
if the sum of the measures of the angles is 90°. If one
angle is more than 3 times its complement, find the
measures of the two angles.

50. Complementary Angles See Problem 49. If one angle
is 30° less than twice its complement, find the mea-
sures of the two angles.

51. Dimensions of a Window The perimeter of a rectan-
gular window is 26 feet.The width of the window is
3 feet more than the length.What are the dimensions
of the window?

10°

P = D - 0.021I - 234,6002

A = P11 + r2t 31. Temperature Conversion Solve 

for F.

32. Trapezoid Solve for b.

In Problems 33–40, solve for y.

A =
1
2
h1B + b2

C =
5
9
1F - 322

x�y�

x� � y� � 180�

33. 34. -4x + y = 122x + y = 13

35. 36. 4x + 2y = 209x - 3y = 15

37. 38. 5x - 6y = 184x + 3y = 13

39. 40.
2
3
x -

5
2
y = 5

1
2
x +

1
6
y = 2

Applying the Concepts
41. Cylinders The volume V of a right circular cylinder is

given by the formula where r is the radius
and h is the height.

(a) Solve the formula for h.

(b) Find the height of a right circular cylinder whose
volume is cubic inches and whose radius is 
2 inches.

42. Cylinders The surface area S of a right circular cylin-
der is given by the formula where
r is the radius and h is the height.

(a) Solve the formula for h.

(b) Determine the height of a right circular cylinder
whose surface area is square centimeters and
whose radius is 4 centimeters.

43. Maximum Heart Rate The model
was developed by Londeree and Moeschberger

to determine the maximum heart rate M of an indi-
vidual who is age A. (SOURCE: Londeree and Moeschberger,

“Effect of Age and Other Factors on HR max,” Research Quarterly

for Exercise and Sport, 53(4), 297–304)

(a) Solve the model for A.

(b) According to this model, what is the age of
an individual whose maximum heart rate is 
160?

44. Maximum Heart Rate The model
was developed by Miller to determine the maximum
heart rate M of an individual who is age A. (SOURCE:

Miller et al., “Predicting Max HR,” Medicine and Science in Sports

and Exercise, 25(9), 1077–1081)

(a) Solve the model for A.

(b) According to this model, what is the age of
an individual whose maximum heart rate is
160?

M = -0.85A + 217

206.3
M = -0.711A +

72p

S = 2prh + 2pr2 ,

32p

V = pr2h,

x� y�

x� � y� � 90�
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52. Dimensions of a Window The perimeter of a rectan-
gular window is 120 inches. The length of the window
is twice its width. What are the dimensions of the
window?

53. Art An artist wants to place a piece of round
stained glass into a square that is made of copper
wire. See the figure. If the perimeter of the square is
40 inches, what is the area of the largest circular piece
of stained glass that can fit into the copper square?

54. Art An artist wants to place two circular pieces of
stained glass into a rectangle that is made of copper
wire. See the figure. The perimeter of the rectangle is
36 centimeters and the length is twice the width. Find
the area of each circle assuming they are to be as
large as possible and still fit inside the rectangle.

55. Angles in a Triangle The sum of the
measure of the interior angles in a
triangle is 180°. The measure of the
second angle is 15° more than the
measure of the first angle. The mea-
sure of the third angle is 45° more
than the measure of the first angle.
Find the measures of the interior angles in the
triangle.

56. Angles in a Triangle See Problem 55. The measure of
the second angle is 3 times the measure of the first
angle. The measure of the third angle is 20° more than
the measure of the first angle. Find the measures of
the interior angles in the triangle.

57. Designing a Patio Suppose that you wish to build a
rectangular cement patio that is to have a perimeter of
80 feet. The length is to be 5 feet more than the width.

(a) Find the dimensions of the patio.
(b) If the building code requires that the cement be 

4 inches deep, how much cement do you have to
purchase?

25 ft

Water

Deck

58. Designing a Foundation You have just purchased a
circular gazebo whose diameter is 12 feet. Before you
have the gazebo delivered, you must lay a cement
foundation to place the gazebo on.

(a) Find the area of the base of the gazebo.
(b) If the building code requires that the cement be 

4 inches deep, how much cement do you have to
purchase?

Extending the Concepts
59. Critical Thinking Suppose that you have just purchased

a swimming pool whose diameter is 25 feet.You decide
to build a deck around the pool that is 3 feet wide.

(a) What is the area of the deck?

8 ft

3 ft

(b) The building code requires that the pool must be
enclosed in a fence. How  much fence is required
to encircle the pool?

(c) If the fence costs $25 per linear foot to install,
how much will the fence cost?

60. Critical Thinking Suppose that you wish to install a
window whose dimensions are given in the figure.

z�x�

y�

x� � y� � z� � 180�

(a) What is the area of the opening of the window?

(b) What is the perimeter of the window?
(c) If glass costs $8.25 per square foot, what is the

cost of the glass for the window?

61. If the radius of a circle is doubled, does the area
double? Explain. If the length of the side of a cube is
doubled, what happens to the volume?
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