Suggested Problems (HW3)
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*13-37. Blocks A and B each have a mass m. Determine
the largest horizontal force P which can be applied to B so
that A will not slip on B. The coefficient of static friction
between A and B is u,. Neglect any friction between B and C.
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©13-33. The 2-1b collar C fits loosely on the smooth shaft.
If the spring is unstretched when s = 0 and the collar is
given a velocity of 15 ft/s, determine the velocity of the
collar whens = 1ft.

15ft/s

k= 4lb/t
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*13-49. The 2-kg block B and 15-kg cylinder A are
connected to a light cord that passes through a hole in the
center of the smooth table. If the block travels along a
circular path of radius r = 1.5m, determine the speed of
the block.
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13-74. The 6-kg block is confined to move along the
smooth parabolic path. The attached spring restricts the
motion and, due to the roller guide, always remains
horizontal as the block descends. If the spring has a stiffness
of k = 10 N/m,and unstretched length of 0.5 m,determine
the normal force of the path on the block at the instant
x = 1 m when the block has a speed of 4 m/s. Also, what is
the rate of increase in speed of the block at this point?
Neglect the mass of the roller and the spring.
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13-79. Determine the minimum speed that must be given
to the 5-1b box at A in order for it to remain in contact with
the circular path. Also, determine the speed of the box when

it reaches point B.
B \%
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*13-88. If the coefficient of static friction between the
block of mass m and the turntable is pg, determine the
maximum constant angular velocity of the platform without
causing the block to slip.
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©13-113. The ball of mass m is guided along the vertical
circular path r = 2r. cos 6 using the arm OA. If the arm has
a constant angular velocity 6, determine the angle 6 < 45°
at which the ball starts to leave the surface of the
semicylinder. Neglect friction and the size of the ball.
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= . an angular
acceleration of § = 2 rad/s’ when § = 3rad/s at § = 30°
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13-114. The ball has a mass of 1 kg and is confined to
move along the smooth vertical slot due to the rotation of
the smooth arm OA. Determine the force of the rod on the
ball and the normal force of the slot on the ball when
6 = 30°.Therod is rotating with
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. . an angular
acceleration of 6 = 2 rad /s’ when 6 = 3rad/sat 6 = 30°.
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#13-96. Due to the constraint, the 0.5-kg cylinder C travels
along the path described by r = (0.6 cos f)m. If arm OA
rotates counterclockwise with an angular velocity of
6 = 2rad/s and an angular acceleration of 6 = 0.8 rad/s” at
the instant § = 30°, determine the force exerted by the arm
on the cylinder at this instant. The cylinder is in contact with
only one edge of the smooth slot, and the motion occurs in
the horizontal plane.

Prob. 13-96
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*13-20. The 10-lb block A travels to the right at
vy = 2 ft/s at the instant shown. If the coefficient of kinetic
friction is ;= 0.2 between the surface and A, determine
the velocity of A when it has moved 4 ft. Block B has a
weight of 20 1b.
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13-7. The van is traveling at 20 km/h when the coupling
of the trailer at A fails. If the trailer has a mass of 250 kg and
coasts 45 m before coming to rest, determine the constant
horizontal force F created by rolling friction which causes
the trailer to stop.
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13-11. Thecrate has a mass of 80 kg and is being towed by
a chain which is always directed at 20° from the horizontal
as shown. Determine the crate’s acceleration in ¢ = 2s if
the coefficient of static friction is u;=0.4, the coefficient of
kinetic friction is p,=0.3, and the towing force is
P = (90%) N,where1is in seconds.





