Engineering 215 Test 2 Name:

Directions: Show all work and be neat and organized to receive credit. Define all variables you introduce
and be sure to distinguish between scalars and vectors. You may show coordinate systems on this paper,
but do all your work on separate paper.

1. (20 points) The race car below has rear-wheel drive and the front tires are free to roll. The coefficients of
static and kinetic friction between the wheels and the road are u; = 0.8 and px = 0.6, respectively. Neglect
the mass of the tires.

a. If the racer tries to accelerate too quickly and the rear wheels slip, determine the acceleration of the race
car.

b. Determine the greatest possible acceleration of the race car so that its front tires do not leave the ground
and the rear wheels do not slip.

220 m !

2. (20 points) A spool of mass m kilograms is initially at rest on the horizontal rod at a distance of r meters
from the axis of rotation. The coefficient of static friction between the spool and the rod is ps. If the rod
is initially at rest and then starts to rotate with a constant angular acceleration of o rad/s?, determine the
time it takes before the spool begins to slide on the rod. Neglect the size of the spool.
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