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1. A worker is raising a 9.2-m-long ladder of mass 53 kg as
shown. Knowing that @ = 1.8 m and that the force exerted by
the worker is perpendicular to the ladder, calculate (a) the
magnitude of the force exerted by the worker and (b) the
magnitude of the reaction at B.

ARNm 2. Assuming the upward reaction of the ground on beam 4B
to be uniformly distributed, calculate (a) the maximum
absolute value of the shear and (b) the maximum absolute
value of the bending moment. :

3. A rope is wrapped two full turns around a short column as
shown. The tension in the rope is 7500 N, and a force of 150
N has to apply on its free end in order to just keep rope from
slipping to the right. (a) Calculate the coefficient of friction
between the rope and the column. (b) Calculate the tension in
the rope that would be resisted by the 150-N force if the rope
were wrapped three full turns around the column.

4. Denoting the mass of the thin plate by m, determine its
mass moment of inertia with respect to (a) the axis 44’ and
(b) the centroidal axis CC’ that is perpendicular to the plane
of the plate.
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5. A 2-kg ball revolves in a horizontal circle as shown ata
constant speed of 1.5 m/s. Knowing that L = 600 mm,
determine (a) the angle @ that the cord forms with the
vertical and (b) the tension in the cord.

6. A circular rod is supported in a vertical plane by a bracket
at A. Attached to the bracket and loosely wound around the
rod is a spring of constant ¥ = 40 N/m and undeformed length
equal to the arc of circle 4B. A 200-g collar C, not attached to
the spring, can slide without friction along the rod. Knowing
that the collar is released from rest when 8 = 30°, determine
(a) the maximum height above point B reached by the collar
and (b) the maximum velocity of the collar.

7. A cord is wrapped around the inner drum of a wheel and
pulled horizontally with a force of 200 N. The wheel has a
mass of 50 kg and a radius of gyration of 70 mm, Knowing
thaty = 0.20and 4, = 0.15, determine (a) the magnitude
of the acceleration of G and (b) the magnitude of the angular
acceleration of the wheel.

8. The motion of pin P is guided by slots cut in rods AE and
BD. Knowing that the rods rotate with the constant angular
velocities® , =4 rad/s clockwise and @ ; =5 rad/s clockwise.
For the position shown, determine (a) the magnitude of the
velocity of pin P and (b) the magnitude of the acceleration of
pin P.




