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ME 370.1 F.

1. (12 pts) A 2DOF geometric model of a mechanical system is :
two inputs: force F, on mass m_ and force F. on the right part
the surface of mass m. The sliding surface is lubricated with oil so that the

a viscous damper of damping coefficient c, . e
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Draw the FBDs of all the model elements given below with force and motion varwﬂaf
FBDs are complete and consistent with the forces, F.s, Fys and Fy, labelled on the in
the two masses. Pay attention to action/reaction pair of forces between two connected elem

pts for each of the 6 FBDs.
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the SDOF geometric model and the FBDs below,

Xxamine
of the crank with respect to the pivot “O”.

2.(15pts) E
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Small angle of

rotation about O
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b) The ele eq. for m is: ¥ = Fﬂ "FF ( -
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a) The ele eq. for ky 1s:  Fj4q
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¢c) Theeleeg. for f, 180 [,
d) The ele eq. for mg1s: mg ks = FA -'—-*Fg; ke GG em ~ @ 3

e) The ele eq. for [, is: [0 = = :{' Vs .
(J is the sphere moment of inertia about the center of sphere)

f) The ﬁ]e €q. for kz 18: sz pes xz 7‘5 e e - -

g) The motion relation between & and x is: @=-7° =~ ~

h) The motion relation between x, and x 18! x,

n

i) The motion relation between #, and x is: 6,

(2) (6 pts) The governi aqmﬁmofthetminx\rﬁ@h s

a) (m + ;% PN i B = RA(kibRe)xmQ b vi ciben '




3. (10 pts) Examine the SDOF geometric model below:

3
Uniform rigid
bar, mass m
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(1) (3 pts) The moment of inertia of the bar about the pwot point O 18

The momeﬂf o-f tnertia: 0‘6 the bar about s conter € 257
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(2) (7 pts) The governing equation of the system is . » K < ,,j; A»
a) 7mb + 24k6 = 0 solt @ Fop method "Xy

% 618 %'— F'i & | g
7m@ + 33k0 = 0 oi d B 2 :Zk Xt - -- w ,1\ :

c) 7mé + 48k6 = 0 K : Fz-k7<z*=“* 2
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e) 5ml + 33k6 =0 7@_“%‘-9 o @

f) 5m6 + 48k6 = 0 me@@,'“/'éjet = :lk~-,§,-9 .- fﬁgh.@

d) 5mé + 24k6 = 0
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