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(a) set position A as the h=0 location so that the PE=0 there.
Applying energy conservation with have
Uyp + Kigp = Ka mgh+%mvi=t%mvy’
(9.8)(0.1) + %4 (1.5 = s v Va=2.05mw/s

(©) Faao=mv* /1
N mg-Fy=mv’/r
Fon=mg-mv/r =m(g—v/r)=(0.5)(9.8-2.05/0.95) =27N

(b) FBD

™3

(¢) To stop the cart at point A. all of the kinetic energy that would have existed here needs to be removed by the
work of friction which does negative work to remove the energy.
Wg=-Ka
Wg=-tmvy'= —%(0.5)2.05)= - 117

(d) The car is rolling over a hill at point A and when F, becomes zero the car just barely loses contact with the track.
Based on the equation from part (c) the larger the quantity (mv® /1) the more likely the car is to lose contact
with the track (since more centripetal force would be required to keep it there) ... to increase this quantity either
the velocity could be increased or the radius could be decreased. To increase the velocity of the car, make the
initial hill higher to increase the initial energy. To decrease the radius, simply shorten the hill length.
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