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Mech 2. A sphencal, nonrotating planet has a radius £ and a uniform dersity o throughout its velume. Suppose
a narrow tunnel were drilled through the planet along one of its diameters, as shown in the figere above,
i which & small ball of mass m could move freely under the mfluence of gravity. Let ¢ be the distance
of the ball from the center of the planet.

{a) Show that the magnimde of the force on the ball at a distance r < & from the center of the

planetis given by F = =Cr, where C = s xlipm.
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(b} On the axcs below, sketch the force F on the ball as a function of distance r from the center )
of the planet. ack dppard 4ne orisan, (ST
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GO ON TO THE NEXT PAGE
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The ball is dropped into the tunnel from rest at point F at the planet’s surface.

(¢} Determine the work done by gravity as the ball moves from the surface to the center

of the planet.
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dy Determine the 5§ ced of the ball when it reaches the :.T':.:II[EI' of the planct.
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(e) Fully describe The subsequent motion of the ball from the time it reaches the
center of the planet. LBy 1T toen T
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(f] Write an equation that could be used to caleulate the rime it takes the ball 10 move from

point P to the center of the planet. I is not necessary to solve this equation,
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Mech 2. A spherical, nonrotating planet has a radius & and a uniform density @ throughout its velume, Suppose
a narrow tunnel were drilled through the planet 2long one of its diameters, as shown in the figure above,
in which a small ball of mass m could move freely under the influence of gravity. Let r be the distance
of the ball from the center of the planet.

{a) Show that the magnitude of the force on the ball at a distance r < R from the center of the

planet 15 given by F = <Cr, where © = i— wlrgrm,
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(b} On the axes below, sketeh the force F oon the ball as a function of distance r from the center
of the planst
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The ball is dropped into the tunnel from rest at point P at the planet’s surface,

(¢} Determine the work done by gravity as the hall moves from the surface o the centes
of the planct.
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(d) Determine the speed of the ball when it reaches the center of the planet.
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{e} Fuily desctibe the subscquent metion of the ball from the ime it reaches the
center of the planet
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(f} Write an equation that could be used to calculate the ttmk 10 akes the ball' 1o move 1'rn1n
point P to the center of the _F_Ll..l?.._'h.{:- not necessary 1o solve this equation.
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Mech 2. A spherical, nonratating planet has a radius B and a uniform density g throoghout its volume. Suppose
2 narrow tunnel were dnfled through the planet along cne of its diameters, as shown in the figure above,
it which a small ball of mass m could move freely under the influence of gravity, Let r be the distance
of the ball Trom rhe center of the planeat.

{a) Show that the magnitude of the force on the ball at a distance r < ® from the center of the
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by  On the axes below, sketch the force F oon the ball as a function of distance » from the center
of the planet,
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The ball is dropped into the wnnel from rest at point P at the planet’s surface

{¢) Determine the work done by gravity as the ball moves from the surface to the center

of the planct
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(d) Determine the speed of the ball when it reaches the center of the planet
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() Fully describe the subsequent mation of the ball from the tme it reaches the
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center of the planet.
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{f) Write an eguation that could be used to calcul
point P o the center of the planet. It is not necessary 10 zolve this equation.
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