Set #5 — Equations of Motion

L

1. The two blocks shown are originally at rest. Neglecting the
masses of the pulleys and the effect of friction in the pulleys and
assuming that the coefficients of friction between block A and
the horizontal surface are p, = 0.25 and p, = 0.20, determine:

a) The acceleration of each block.

b) The tension in the cable.
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Set #5 — Equations of Motion

2. The portion of a toboggan run shown is contained in a
vertical plane. Sections AB and CD have radii of
curvature as indicated, and section BC is straight and
forms an angle of 20° with the horizontal. Knowing that
the coefficient of kinetic friction between a sled and the
run is 0.10 and that the speed of the sled is 25 fi/s at B,
determine the tangential component of the acceleration
of the sled

a) just before it reaches B, and

b) just after is passes C.
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Set #5 — Equations of Motion

3. A small, 300-g collar D can slide on portion AB of a rod which is bent as
shown. Knowing that a = 40° and that the rod rotates about the vertical AC at a
constant rate of 5 rad/s, determine the value o r for which the collar will not
slide on the rod if the effect of friction between the rod and the collar is
neglected.
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Set #5 — Equations of Motion
4. A semicircular slot of 10-inch radius is cut in a flat plate which | il
rotates about the vertical AD at a constant rate of 14 rad/s. A small,
0.8-1b block E is designed to slide in the slot as the plate rotates.
Knowing that the coefficients of friction are ps = 0.35 and py = 0.25,
determine whether the block will slide in the slot if it is released in
the position corresponding to

a) 0=80°

b) 8=40°
Also determine the magnitude and the direction of the friction force
exerted on the block immediately after it is released.
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