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THE PENNSYLVANIA STATE UNIVERSITY
Department of Engineering Science and Mechanics

Engineering Mechanics 112H — Exam 3
April 24, 2006

Problem 1| Problem 2 | Problem 3 | Problem 4 |  Total

Problem 1 (31 pts)

The disk of radius r rolls without slipping
over the exterior of a large drum of radius R.
The drum rotates clockwise at constant angu-
lar speed €. In the position shown, the center
of the disk has speed v, which is increasing at
the rate v. Derive expressions for the velocity
and acceleration of point D, which is situated
at an arbitrary angle ¢ relative to the radial
line connecting the centers.
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Problem 2 (31 pts)

The uniform disk of radius r and mass m is at rest when
a force P begins pulling to the right on its center. Given
that the coefficients of static and kinetic friction between
the disk and the ground are pu, and py, respectively, and
that P is sufficiently large to cause the disk to slip,

(a) determine the angular acceleration of the disk and
the acceleration of its mass center C,

(b) state the condition for the admissibility of this solu-
tion, and

(c) determine the condition on P that satisfies the ad-

missibility condition stated in (b). MWLM - E%\a
E..%E i EEe: P- (7) =M,
zFé . N = Mé ="MW\ O‘&
> ? ‘ é
M -he =T

F ""ii
)T ”*{M‘(‘z

=

P ey =B, = | 0, = 2 - g

mv)&vﬁgf = SNt => |y = o g 4 X

-




T &AM%&;\D;\;g conduibion Concerns Ao b on
A Qo e o W ledh) s waast
W w Qgﬁi >0

&A;\:i«% M X \7\1{& {w::g}}
Qe © +O\ﬁé’g S (%—-}&@’t” o e 2“(‘*@
2’: aAi’:- %“NK%“Q)}KQ”; %”gﬂké

ek W wwli Oay > O

—> \(PZ %}i%vv\,%(

IR SETY olse Teun Pk Aey, 2 0, Lot s eac.;{,lé
QAN M R s &iﬁf@ 5&&%%\ \% o abone
CondRon .



Problem 3 (31 pts)

The uniform slender bar is released from rest in
the horizontal position shown. Determine the
value of z for which the angular acceleration is a
maximum, and determine the corresponding an-
gular acceleration a.
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Problem 4 (7 pts)

The box of mass ms is at rest on a smooth
horizontal tabletop when it is hit by a non-
spinning ball of mass m; traveling at speed E
v, which then bounces off. The mass center
of the box is at C' and its mass is uniformly :
distributed. Describe the ensuing motion of
the box. Be brief, but careful.
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