Question 1:

A 1200 kg crane is supporting a box of mass, my, = 890 kg.
The crane pivots about a point labeled “A”. A cable, holding
the system in static equilibrium, attaches and pulls on the crane
arm at a point 7.8 m from the pivot point, A. The angle made
between the cable and the crane arm is @ = 42°. The
horizontal distance from the pivot point, A, to the center of
mass of the crane is 4.3 m, and the hotrizontal distance from
the pivot point to the box is 10.8 m.

(a) Draw an extended free body diagram with location A

as the reference axis.

Center
of Mass

(b) What do you expect the Order of Magnitude of your my :r
answer to question (c) to be? (hint: what are the Orders |A:
of Magnitude of the torques from the box and the | :l
center of mass of the crane?) 10.8m

(c) Find the magnitude of the force of tension in the cable
between the wall and the crane.

(d) Complete your Order of Magnitude sense-making by comparing your found answer in part (c) to your
predicted answer in part (b).
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Question 2:

A block of mass, m1 = 7 kg, is on a ramp and is

connected to a light string, the other end of which is

wound around a solid disk-shaped pulley of mass,

m; = 1.3 kg, and radius, r = 20 cm. Assume the

pulley rotates about its axle without friction. The

angle of the ramp is O = 25°. The static and kinetic

coefficients of friction between the block and ramp 0
are 0.4 and 0.3, respectively.

(a) Show that if the block is placed at rest, it will begin to slide. (hint: what is the maximum force of static
friction?)

(b) Draw a free body diagram for the block and an extended free body diagram for the pulley.

(c) What is the angular acceleration of the pulley?

(d) If the system starts from rest, how far does the block travel in 3 s.

(e) After 3 s what is the angular velocity of the pulley?
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