Problem 1: Atwood’s machine

The system shown below consists of two particles of masses m; and my, attached to the ends of a string
of length [, wrapped around a pulley'. The pulley is a uniform disk of radius R and mass M, which is
hinged at point C. The string is taut, inextensible and massless. Moreover, assume that it does not slip
between the string and the pulley. Gravity acts downwards, as shown.

Given: M, my, ma, R, [, g
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1. What is the acceleration #; of mass m,?
2. What is the force in the string on the left side of the pulley?

3. What is the total energy of the system?
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Problem 2: Disk on a shaft

A disk of radius R rolls without slipping over a horizontal surface while simultaneously rotating about an
angled shaft. This angled shaft in turn rotates about a fixed, vertical axis. The angled arm of the shaft
forms an angle § with the horizontal direction, while L denotes the length of the horizontal and tilted
arms. W

Given: R, L, 8, w1 =
-

Rolling without slipping

If the shaft is rotating with an angular velocity of magnitude wy, what is the angular velocity vector w
of the disk in the shown configuration (i.e., when the frame lays in the plane spanned by e; and e3)?
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Problem 3: Disk pair

Two disks D; and D,, of radii r; and 72 and centroidal moments of inertia I; and I, are hinged at points
O; and Oy, respectively. Rolling without slipping is enforced at their point of contact. A block A of mass
m is attached to an inextensible, massless string that wraps around D,, and can move only in the vertical
direction. A constant torque My is applied to Di, as shown. Gravity acts downwards, as indicated, and
the inextensible string is taut at all times.
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What is the acceleration of block A?
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