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1. The net force acting on the block along the incline is
ZF = mpgsing — T — pFn (1)
= = Mmypa, (2)

where Fy is the normal force acting out of the plane, T' is the tension on the string, ¢ = 30°
is the slope of the plane and y is the coefficient of kinetic friction. The torque acting on the
drum is

T = —rT (3)
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where r = 5.0 c¢m is the radius of the drum. This torque produces an angular acceleration
that translates into a linear acceleration on the string (and hence the block). Thus, we can
relate
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TW = —a, (5)

where the negative sign comes in from assuming that a positive rotation will cause the drum
to wind up the string. These latter two relationships can be combined so that

T = Iy (%) , (6)

which we can use to eliminate the tension 7' in the first equation. Thus,

v - 1(5) (7
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where we have used the moment of inertia of a solid drum

1
I; = EdeZ' (9)

With this expression for 7', we can solve the first equation for u:
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[4 mgq
= t — — +1 11
o an ¢ gcos¢<2mb+ ) D
— 0.36. (12)



2. Angular momentum is conserved so that the angular momentum of the wheel (all there is
initially) has to equal the angular momentum of the student, turntable and the wheel after
being turned upside down. Thus,

Lyhwwh = —ILypwyn + (It + Ist) Wst, (13)

where wy,;, is the angular speed of the wheel, wy; is the angular speed of the turntable and
student, and I, is the angular inertia of the student. Solving this for I, we find
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