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14-30 Calculate the amount of energy required to escape from
(@) Earth's moon and
(b) Jupiter

relative to that required to escape from Earth.
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14-34 Planet Roton, with amass of 7.0~ 10?* kg and aradius of 1600 km, gravitationally
attracts a meteorite that isinitially at rest relative to the planet, at a great enough distance
to take asinfinite. The meteorite falls toward the planet. Assuming the planet is airless,
find the speed of the meteorite when it reaches the planet's surface.
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14-48 A satellite hovers over a certain spot on the equator of (rotating) Earth. What is the
altitude of its orbit (called a geosynchronous orbit)?
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14-51 In 1610, Galileo used his telescope to

discover four prominent moons around Jupi- (a) Plotloga(y axis) against log T (x
ter. Their mean orbital radii aand periods T axis) and show that you get a
areasfollows: straight line.
Name a (10° m) T (days) (b) Measure the dlope of the line and
lo 4.22 1.77 compare it with the value that you
Europa 6.71 3.55 expect from Kepler'sthird law.
Ganymede 10.7 7.16 (c) Find the mass of Jupiter from the in-
Callisto 18.8 16.7 tercept of this line with the y axis.
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14-53 In a certain binary-star system, each star has the same mass as our Sun, and they
revolve about their center of mass. The distance between them is the same as the dis-
tance between Earth and the Sun. What is their period of revolution in years?
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15-12

(8 Assuming the density of seawater is 1.03 g/cm3, find the total weight of water on top of a

nuclear submarine at a depth of 200 m if its (horizontal cross-sectional) hull areais 3000

m>.

(b) Inatmospheres, what water pressure would a diver experience at this depth? Do you
think that occupants of a damaged submarine at this depth could escape without special
equipment?
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15-18

The L-shaped tank shown in Fig. 15-32 is V- 4
filled with water and is open at the top. If
d=5.0 m, what are

(a) theforce on face A and = A
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15-28 A blimp is cruising slowly at low altitude, filled as usual with helium gas. Its
maximum useful payload, including crew and cargo, is 1280 kg. The volume of the he-
lium-filled interior space is 5000 m®. The density of helium gasis 0.16 kg/m®, and the
density of hydrogen is 0.081 kg/m®. How much more payload could the blimp carry if
you replaced the helium with hydrogen? (Why not do it?)
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15-40 Figure 15-38 shows the merging
of two streamsto form ariver. One
stream has awidth of 8.2 m, depth of 3.4
m, and current speed of 2.3 m/s. The
other stream is6.8 mwideand 3.2 m
deep, and flows at 2.6 m/s. The width of
theriver is 10.5 m, and the current speed
iIS2.9 m/s. What isits depth?
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15-57 A pitot tube (Fig. 15-44 ) is used (d) Use Bernoulli's equation to show
to determine the airspeed of an airplane. that
It consists of an outer tube with a num- [2r gh
ber of small holes B (four are shown) v = -
that allow air into the tube; that tubeis _ ar _
connected to one arm of a U-tube. The wherer isthe density of thelig-
other arm of the U-tube is connected to uid in the U-tube and h is the dif-
hole A at the front end of the device, ferencein the fluid levelsin that
which points in the direction the planeis tube. _
headed. At A the air becomes stagnant (b) Suppose that the tube contains
so that va = 0. At B, however, the speed alcohol and indicates alevel dif-
v of the aircraft. plane's speed relative to the air?
— - The density of the air is 1.03
S — kg/m® and that of alcohol is 810
— . 1 Ze o kg/m3.
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