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HWs

. A particle of mass m slides down an inclined plane under the influence of gravity. If

the motion is resisted by a force f = kmv?, show that the time required to move a
distance d after starting from rest is

. cosh~1(e*)
V kg sin 6

where 8 is the angle of inclination of the plane.

A skier weighing 90 kg starts from rest down a hill inclined at 17°. He skis 100 m
down the hill and then coasts for 70 m along level snow untl he stops. Find the coef-

ficient of kinetic friction between the skis and the snow. What velocity does the skier
have at the bottom of the hill?
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A student drops a waterilled balloon from the roof of the tallest building in town
trying to hit her roommate on the ground (who is too quick). The first student
ducks back but hears the water splash 4.021 s after dropping the balloon. If the
speed of sound is 331 m/s, find the height of the building, neglecting air resistance,

A particle is released from rest (y = 0) and falls under the influence of gravity and
air resistance. Find the relationship between v and the distance of falling y when
the air resistance is equal to (a) avand (b) Bv*.

A gun fires a projectile of mass 10 kg. The muzzle velocity is 140 m/s. Through what angle must
the barrel be elevated to hit a target on the same horizontal plane as the gun and 1000 m away?
Compare the results with those for the case of no retardation.

Consider a projectile fired vertically in a constant gravitational field. For the same
initial velocities, compare the times required for the projectile to reach its maxi-
mum height (a) for zero resisting force, (b) for a resisting force proportional to the
instantaneous velocity of the projectile.
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Consider a particle of mass m whose motion starts from rest in a constant gravita-
tional field. If a resisting force proportional to the square of the velocity (i.e., kmv?)
is encountered, show that the distance s the particle falls in accelerating from v, to

vy 1s given by
1 g — kvj
s(vg—> 1) = ﬂln — P

A particle is projected vertically upward in a constant gravitational field with an
initial speed v,. Show that if there is a retarding force proportional to the square
of the instantaneous speed, the speed of the particle when it returns to the initial
position is

Uolg

Vvl + v}

where v, is the terminal speed.
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