Physics 4A Exam II Name: ‘7@7&7&7 (24 S
Fall’ 09 Lab: 62

1. (25 points) A roller coaster car of mass m is released from rest at point A at height h and moves
freely with negligible friction into a circular loop of radius R in a vertical plane. If h = 3R, when the
car is at point B on the circular track, find (a) the normal force on the car by the track, (b) the total

acceleration of the car.
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2. (25 points) A block of mass m is released from rest at height h above the horizontal surface.
The track is frictionless, except for the rough portion of distance d, the coefficient of kinetic
friction between the block and the rough surface is pk. The block then hits a spring of constant k,
and compresses the spring an amount x from its equilibrium position before coming to rest
momentarily. Find x.
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3. (25 points) A boat of mass M and length L. Child 1 of mass mu and child 2 of mass m2 stand on
the left end and right end of the boat respectively, the system remains stationary, then they walk to
the opposite end of the boat. If there is no friction berween water and the boat. Find how far does

the boat move during this process and in which direction when () mu <m, (b) m1 = mo.
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4. (25 points) Two identical masses, one is released from rest in a smooth hemispherical bowl of
radius R, the second one rests on the bottom of the bowl. No friction between the masses and the
surface of the bowl. If they stick together when they collide, how high above the bottom of the
bowl will the masses go after colliding? '
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Extra credit: (5 points)

descnbe a car accident in a ' word cell ~Seh
write a formula to show the interaction force acted on the car
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and explain how an airbag works in a sentence
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