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TAM 202 Spring03 HW 9 Soln provided by Peeyush and Tian
3/108, 6/131, 5/189, 6/59 (due 03/25/03)

3/108 Three identical steel balls, each of mass m, are

placed in the cylindrical ring which rests on a hor:

izontal surface and whose height is slightly greater i

than the radius of the balls. The diameter of the %

ring is such that the balls are virtually touching one 2

another. A fourth identical ball is then placed on

i top of the three balls. Determine the force P exerted
by the ring on each of the three lower balls.
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*6/131 The semicylindrical shell of mass m and radius r
is rolled through an angle 8 by the force P which
remains tangent to its periphery at A as shown. If
P is slowly increased, plot the tilt angle fas a fune-
tion of P up to the point of slipping. Determine the
tilt angle 0. and the corresponding value Proox
for which slipping occurs. The coefficient of static
friction is 0.30. Ans. 6,y = 59.9°

P = 0.295mg
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theta:[.):o. 1:(59.9*pi/180);
P=2.*sin(theta)./(pi.*(l+sin{theta)));
plot (P, theta)

xlabel ('P/mg')

ylabel ('theta(in radians')

grid on




5/189 The 3-m plank shown in section has a density of 800
kg/m3 and is hinged about a horizontal axis
through its upper edge O. Calculate the angle § as-
sumed by the plank with the horizontal for the level
of fresh water shown.

Ans, § = 48.2°
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