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Unit 4-Rotation FR Quiz

Problem

 1. 

1991M2.  Two masses. m1 and m2 are connected by light cables to the perimeters of two cylinders of radii r1 

and r2, respectively. as shown in the diagram above. The cylinders are rigidly connected to each other but are 

free to rotate without friction on a common axle. The moment of inertia of the pair of cylinders is I = 45 kgm2 

Also r1 = 0.5 meter, r2 = 1.5 meters, and m1 = 20 kilograms.

a. Determine m2 such that the system will remain in equilibrium.

The mass m2 is removed and the system is released from rest.

b. Determine the angular acceleration of the cylinders.

c. Determine the tension in the cable supporting m1

d. Determine the linear speed of m1 at the time it has descended 1.0 meter.
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 2. 

2001M3.  A light string that is attached to a large block of mass 4m passes over a pulley with negligible 

rotational inertia and is wrapped around a vertical pole of radius r, as shown in Experiment A above. The 

system is released from rest, and as the block descends the string unwinds and the vertical pole with its 

attached apparatus rotates. The apparatus consists of a horizontal rod of length 2L, with a small block of mass 

m attached at each end. The rotational inertia of the pole and the rod are negligible.

a.   Determine the rotational inertia of the rod-and-block apparatus attached to the top of the pole.

b.   Determine the downward acceleration of the large block.

c.   When the large block has descended a distance D, how does the instantaneous total kinetic energy of 

the three blocks compare with the value 4mgD ? Check the appropriate space below and justify your 

answer.

 Greater than 4mgD _____ Equal to 4mgD _____      Less than 4mgD  _____
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The system is now reset. The string is rewound around the pole to bring the large block back to its original 

location. The small blocks are detached from the rod and then suspended from each end of the rod, using 

strings of length l. The system is again released from rest so that as the large block descends and the apparatus 

rotates, the small blocks swing outward, as shown in Experiment B above. This time the downward 

acceleration of the block decreases with time after the system is released.

d. When the large block has descended a distance D, how does the instantaneous total kinetic energy of 

the three blocks compare to that in part C? Check the appropriate space below and justify your 

answer.

 Greater before _____  Equal to before _____       Less than before _____
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 3. 

1997M3.  A solid cylinder with mass M, radius R, and rotational inertia ½MR2 rolls without slipping down the 

inclined plane shown above. The cylinder starts from rest at a height H.  The inclined plane makes an angle θ 

with the horizontal.  Express all solutions in terms of M, R, H, θ, and g. 

a. Determine the translational speed of the cylinder when it reaches the bottom of the inclined plane. 

b. On the figure below, draw and label the forces acting on the cylinder as it rolls down the inclined 

plane Your arrow should begin at the point of application of each force.

c. Show that the acceleration of the center of mass of the cylinder while it is rolling down the inclined 

plane is (2/3)g sinθ.

d. Determine the minimum coefficient of friction between the cylinder and the inclined plane that is 

required for the cylinder to roll without slipping.

e. The coefficient of friction μ is now made less than the value determined in part (d), so that the 

cylinder both rotates and slips.

i. Indicate whether the translational speed of the cylinder at the bottom of the inclined plane is 

greater than, less than, or equal to the translational speed calculated in part (a).   Justify your 

answer.

ii. Indicate whether the total kinetic energy of the cylinder at the bottom of the inclined plane is 

greater than, less than, or equal to the total kinetic energy for the previous case of rolling 

without slipping. Justify your answer.
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