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The Near Earth Asteroid Rendezvous (NEAR), after
traveling 2.1 billion km, is meant to orbit the asteroid
Eros at a height of about 15km. Eros is roughly
40km ¥ 6km > 6km. Assume Eros has a density
(mass/volume) of about 2.3 ¥ 10% kg/m?. (a) What will
be the period of NEAR as it orbits Eros? (b) If Eros
were a sphere with the same mass and density, what
would its radius be? (¢) What would g be at the surface
of this spherical Eros?

. You are an astronaut in the space shuttle pursuing a satel-

lite in need of repair. You are in a circular orbit of the
same radius as the satellite (400 km above the Earth), but
25 km behind it. (a) How long will it take to overtake the
satellite if you reduce your orbital radius by 1.0km?
(b) By how much must you reduce yvour orbital radius to
catch up in 7.0 hours?

The comet Hale-Bopp has a peried of 3000 years
(@) What is its mean distance from the Sun? (b) At its
closest approach. the comet is about 1 A.U. from the Sun
(1 AU, = distance from Earth to the Sun). What is the
farthest distance? (¢) What is the ratio of the speed at the
closest point to the speed at the farthest point? [Hine: Use
Kepler's second law and estimate areas by a triangle (as
in Fig. 5-29. but smaller distance travelled: see also Hint
for Problem 59.|

Estimate what the value of G would need to be if you
could actually “feel” yourself gravitationally attracted to
someone near vou. Make reasonable assumptions, like
F = 1N.

The Sun rotates around the center of the Milky Way Galaxy
(Fig. 5—46) at a distance of about 30,000 light-years from the
center {11y = 9.5 x 10" m). If it takes about 200 million
vears to make one rotation, estimate the mass of our
Galaxy. Assume that the mass distribution of our Galaxy is
concenirated mostly in a central uniform sphere. If all the
stars had about the mass of our Sun (2 % 10%kg). how
many stars would there be in our Galaxy?
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FIGURE 5-46 Problem 88. Edge-on view of our Galaxy.
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Four 1.0-kg masses are located at the corners of a square
0.50 m on each side. Find the magnitude and direction of
the gravitational force on a fifth 1.0-kg mass placed at the
midpoint of the bottom side of the square,

A satellite of mass 3500kg orbits the Earth {mass
6.0 % 10% kg) and has a period of 6200s, Find (a) the
magnitude of the Earth’s gravitational force on the satel-
lite, (b) the altitude of the satellite.

What is the acceleration experienced by the tip of the
1.5-cm-long sweep second hand on vour wrist watch?
While fishing, vou get bored and start to swing a sinker
weight around in a circle below vou on a 0.25-m piece of
fishing line. The weight makes a complete circle every
(.50 5. What is the angle that the fishing line makes with
the vertical? [Hint: See Fig. 5-10.]

A circular curve of radius R in a new highway is designed
so that a car traveling at speed v, can negotiate the turn
safely on glare ice (zero friction). If a car travels too
slowly, then it will slip toward the center of the circle. If it
travels too fast, then it will slip away from the center of
the circle. If the coefficient of static friction increases, a
car can stay on the road while traveling at any speed
within a range from vy, 0 ¥pa,. Derive formulas for
Vi and vy as functions of w1y, and R.

Amtrak’s high speed train. the Acela, utilizes tilt of the
cars when negotiating curves, The angle of tilt is adjusted
so that the main force exerted on the passengers. to
provide the centripetal acceleration, is the normal force.
The passengers experience less friction force against the
seal, thus feeling more comfortable. Consider an Acela
train that rounds a curve with a radius of 620 m at a speed
of 160 km/h (approximately 100 mi/h). () Calculate the
friction force needed on a train passenger of mass 75 kg if
the track is not banked and the train does not tilt.
(b) Calculate the friction force on the passenger if the
train tilts to its maximum tilt of 8.0 toward the center of
the curve.

Answers to Exercises

A: A factor of two (doubles).

B: Speed is independent of the mass of the clothes.
C: (a).

D: No.

-

F:
G

Yes.
(@) No change: (b) four times larger.

(b).
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