PROBLEM 6/17

The loaded trailer has a mass of 900 kg with center of
mass at G and is attached at A to a rear-bumper
hitch. If the car and trailer reach a velocity of 60 km/h
on a level road in a distance of 30 m from rest with
constant acceleration, compute the vertical compo-
nent of the force supported by the hitch at A. Neglect
the small friction force exerted on the relatively light

wheels.
Ans. A, = 1389 N
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PROBLEM 6/23

The parallelogram linkage shown moves in the vertical
plane with the uniform 8-kg bar EF attached to the plate at
E by a pin which is welded both to the plate and to the bar.
A torque (not shown) is applied to link Ab through its lower
pin to drive the links in a clockwise direction. When 6

0 . .
reaches 60 , the links ahave an angular acceleration and

angular velocity of 6 rad/s2 and 3 rad/s, respectively. For
this instant calculate the magnitudes of the force F and the
torque M supported by the pin at E.
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PROBLEM 6/35

The uniform 100-kg beam is freely hinged about
its upper end A and is initially at rest in the
vertical position with ©=0. Determine the initial angular
acceleration a of the beam and the magnitude F, of the

force supported by the pin at A due to the application of a
force P=300 N on the attached cable.




PROBLEM 6/39

The 0.75 m slender bar weighs 9 kg and is mounted
on a vertical shaft at O. If a torque M = 10 N.m
is applied to the bar through its shaft, calculate
the horizontal force R on the bearing as the bar
starts to rotate.




PROBLEM 6/88

| The circular disk of 200-mm radius has a mass of
25 kg with centroidal radius of gyration £ = 175
mm and has a concentric circular groove of 75-mm
radius cut into it, A steady force T is applied at an
angle ¢ to a cord wrapped around the groove as
shown. If T = 30N, 0 = 0, x, = 0.10, and u, = 0.08,
determine the angular acceleration « of the disk,
the acceleration a of its mass center G, and the frie-
tion force F which the surface exerts on the disk.




PROBLEM 6/91 The uniform slender bar AB has a mass of 0.8 kg and is

driven by crank OA and constrained by link CB of
negligible mass. If OA has an angular acceleration a, = 4

rad/s2 and an angular velocity W= 2 rad/s when both OA

and CB are normal to AB, calculate the force in CB for this
instant. (Suggestion: Consider the use of Eq.6/3 with A
as a moment center.)
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