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Note: Figures not drawn to scale.

. A solid uniform disk is supported by a vertical stand. The disk is able to rotate with negligible friction about an
axle that passes through the center of the disk. The mass and radius of the disk are given by M, and R,
respectively. The rotational inertia of the disk is /j = %Md RZA string of negligible mass is draped over the disk
and attached to the top of the disk at point P. One end of the string is connected to an unstretched ideal spring of

spring constant k, which is fixed to the ground as shown in Figure 1.

A block of mass mp is then attached to the string on the right side of the disk. The block is slowly lowered until
the spring-disk-block system reaches equilibrium, as shown in Figure 2. In this equilibrium position, the disk has
rotated clockwise through a small angle 6.

Give all algebraic answers in terms of My, R, k, 8, and physical constants, as appropriate.

GO ON TO THE NEXT PAGE.

Continue your response to QUESTION 3 on this page.

(a) Derive an expression for the mass mp of the block.

(c) Derive an expression for the angular acceleration o of the disk immediately after the string is cut.

GO ON TO THE NEXT PAGE.

continue your response to QUESTION 3 on this page.

(e) The disk is adjusted on the support so that the axle does not pass through the center of mass of the disk. The
block is again hung on the right side of the disk and the spring-disk-block system comes to equilibrium, as
shown in Figure 3. The axle does not exert a torque on the disk. For each force on the disk, indicate whether
the magnitude of the torque about the axle caused by that force increases, decreases, or stays the same relative
to part (b).

GO ON TO THE NEXT PAGE.

STOP

END OF EXAM




