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1. A rectangular concrete foundation mat supports four column loads as
shown. Determine the magnitude and point of application of the resultant of the

four loads.

2. The bent rod DEF fits into the bent pipe ABC as shown. Neglect-

ing the effect of friction, Jetermine the reactions at A and F due to the 360-N force

applied at B.
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Fié. 2.
3 Locate the centroid of the plane arca shown.

4, The axis of the three-hinged arch ABC is a parabola with vertex at B.
Knowing that P = 72.8 kips and Q = 109.2 kips, determine (a) the components of
the reaction at C, (b) the components of the force exerted at B on segment AB.
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5. A disk of mass m and radius » rotates at a constant rale w2 with respect to
the arm OA, which itsclf rotales at a constant rale wj about the y axis.
. Determine the force couple system representing the dynamic reaction at O.
(ligurc 5, 15%)
6. A uniform disk of radius r and mass m is supported by a [rictionless
horizonlal table. Initially the disk is spinning [rcely about its mass cenler
G with a constant angular velocity wy. Suddenly a laich B is moved to
the right and is struck by a small stop A weldéd to the edge of the disk.
Assuming that the impact of A and B is perfectly plastic, determine the
angular velocity of the disk and the velocity of its mass center
immediately alter impact. ({igure 6, 15%)
7. At the swing phasc of a gait (# #&) analysis the dimension conliguration
is shown as in figure 7 and the numerical values are given in table 1.
Determine the reaction system at knee center O. (20%)
#
Figurc$'
Doscription Symbol Value'
Knowns
Ground reaction
Vertical £, OO N
Horizontal Foy 150 N
Shank weight
CM~conter of Vertical F, 28N
m’:f’ Inertial forces
Shank mass (m) x veitical acceloration {a,) . ma, AIN
Shank mass (m) x horizontal acceleration (2,) ma, 07N
Inertia () x angular acceleration (a) Ja 0.06 Nm
Levor arms
Fioor fo kneo center d, 0.4m
Shank mass centor to knee center s 01 m
Horizontal distanca, shank mass center to poini O oy 0.03 m
Unknowns .
External reaction
Veslical (Eg. 2) (F' on
Morizonlal (Eq. 3) (F'aane
Momant (Eq. 4) {Ma)aur
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Figure 7. Table 1.




