CONCEFTUAL F’hys ics

Suppose the gravitational force between the Earth
and Moon was turned off and the pull replaced by

the tension in a steel cable joining them. Consider

the tension in such a cable, and its size. The tensi
strength of a steel cable is about 5.0 x 10° N/m

(each square meter cross section can support a
5.0 x 10%-newton force).

The cross-sectional area would be about that of

a) a bass guitar string.

b) a typical vertical cable that
supports the Golden Gate Bridge.

¢) Empire State Building.

d) Manhotton [sland, NY.

le

e) an area greater than
the state of New York.

You Heed to Know

Mass of Moon = T4 % 1022 kg
Mhass of Eorth = 6.0 % 1024 ky
tarth-Moon distorce = 38 x 102 m
G (rov. constnt) = 67 « 10-1 Nm2 g2
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CONCEPTUAL Phys ics

Suppose the gravitational force between the Eurih\
and Moon was turned off and the pull replaced by
R the tension in a steel cable joining them. Consider
the tension in such a cable. and its size. The tensile

strength of o steel cable is about 5.0 x 10 N/m
‘\ (each square meter cross section can support a
5.0 x 10%-newton force).
You Need to Know The cross-sectional area would be about thot of

Mass of Moon = T4 % 1022 ky : :

Mo of Forth = 6,0 % 1024 kg E) a bass guitar isirmg.

Earh-Morn distonce = 28 100 ) o typical vertical cable that
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c) Empire State Building.

Answer: e
From strength S - ; we find the area A of the cable to be
v i
¢ gl [e_? < 101 N-m2 /kg - 6.0 x 1024 kg - 7.4 x 1022 ngf[&& <« 108 m
As L os : __ A
: ’ 5.0 x 108 N/m?2

20 x 100N _ .2

T H,ﬁ 40 x 10" m
That's about 400,000 square kilometers, which is more than 3 times the
area of New York state! (Area of New York = 129,000 km?) Although
gravitation is the weakest of the fundamental forces, we see that between
great masses even long distances apart, it can be enormous. J
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