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14 CHAPTER 12 Introduction s

Study Questions

1. Does the weight of an object depend on its location?
2. If you know an object’s mass, how do you determine its weight at sea level?

- Example 12.3

Determining an Object’s Weight

In its final configuration, the International Space Station (Fig. 12.5) will have
a mass of approximately 450,000 kg.

(a) What would be the weight of the ISS if it were at sea level?

(b) The orbit of the ISS is 354 km above the surface of the earth. The earth’s
radius is 6370 km. What is the weight of the ISS (the force exerted on it by
gravity) when it is in orbit?

Figure 12.5
International Space Station.

(b)

sig
12
Wi

12
anc
Cu
Wi
wii



a lev

) will have

Che earth’s
'«d on it by

Gtrategy

(a) The weight of an object at sea level is given by Eq. (1

2.6). Because the

12.5 Newtonian Gravitation 15

0.3

mass is given in kilograms, we will express g in ST units: g = 9.81 m/s”. .
(b) The weight of an object at a distance r from the center of the earth is

given by Eq. (12.5).

Solution
(a) The weight at sea level is

W = mg
(450,000)(9.81)
= 4.41 X 10°N.

(b) The weight in orbit is

R2
W = mgf;5
r

(6,370,000)?

(450,000)(9.81)

=3.96 X 10°N.

Discussion

(6,370,000 + 354,000)

Notice that the force exerted on the ISS by gravity when it is in orbit is ap-

proximately 90% of its weight at sea level.

Problems

12.1 Express the fractions § and 3 to three significant digits.

12.2 What is the value of e (the base of natural logarithms) to
five significant digits?

12.3 A machinist drills a circular hole in a panel with radius
r = 5mm. Determine the circumference C and the area A of the
hole to four significant digits.

12.4 The opening in a soccer goal is 24 ft wide and 8 ft high.
Use these values to determine its dimensions in meters to three
signifi-cant digits.

12.5 The central span of the Golden Gate Bridge is 1280 m long.
What is its length in miles to three significant digits?

12.6 Suppose that you have just purchased a Ferrari F355 coupe
and you want to know whether you can use your set of SAE (U.S.
Customary unit) wrenches to work on it. You have wrenches with
widths w = 1/41in., 1/2in., 3/4 in., and 1 in., and the car has nuts
with dimensions n = 5 mm, 10 mm, 15 mm, 20 mm, and 25 mm.

Defining a wrench to fit if w is no more than 2% larger than n,
which of your wrenches can you use?

P12.6

12.7 The orbital velocity of the International Space Station is
7690 m/s. Determine its velocity in km/hr and in mi/hr to three
significant digits. ;

12.8 High-speed “bullet trains” began running between Tokyo
and Osaka, Japan, in 1964. If a bullet train travels at 240 km/hr,
what is its velocity in mi/hr to three significant digits?
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Problem 2.8 The sum of the forces Fy + Fz + F¢c =
0. The magnitude |F4| = 100 N and the angle o = 60°.
Determine |Fg| and |F¢|.




Problem 2.8 The sum of the forces Fq + Fp + F¢c = Fy
0. The magnitude |F4| = 100 N and the angle o = 60°. :&H
Determine |Fg| and |Fe|.

Solution: Using the Law of sines twice we find

100 N Fp Fe

sin90°  sin60° = sin 30°

= Fp=866N, Fc=50N Fy=100N
A .
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