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Problem 1: The driver of a car, which is initially s
at rest at the top A of the grade, releases the /
brakes and coasts down the grade with an
acceleration in meters per second squared
given by a = 0.981 — 0.013v?, where v is the
velocity in meters per second. Determine the
velocity v at the bottom B of the grade.

Problem 2: The cam is designed so that the center of the roller A
which follows the contour moves on a limagon defined by
r =b — ccosB, where b > c. If the cam does not rotate,

(a) determine the magnitude of the total acceleration of A in
terms of 6 if the slotted arm revolves with a constant
counterclockwise angular rate 8 = w.

(b) If b=100mm, c¢c=75mm, and = 40 rev/min,
calculate the magnitude of the total acceleration of A.

Problem 3: Consider the mass and pulley system given below with
my, = 30 kg and mg = 10 kg. Neglect all friction and the mass of
the pulleys and determine the accelerations of bodies A and B upon
release from rest. Also state in which direction the masses will
move.

Problem 4: The 2-kg collar is released from rest at A and slides down
the inclined fixed rod in the vertical plane. The coefficient of kinetic
friction is 0.4. Calculate

(a) the velocity v of the collar as it strikes the spring and
(b) the maximum deflection x of the spring.

Problem 5: A 1000-kg spacecraft is travelling in
deep space with a speed of v, =2000m/s
when a 10-kg meteor moving with a velocity v,
of magnitude 5000 m/s in the direction shown
strikes and becomes embedded in the 2
spacecraft. Determine the final velocity ¥ of the - =
mass center G of the spacecraft. Calculate the
angle B between ¥ and the initial velocity v of
the spacecraft. T T
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