A bar 4B of length { rolls on whee!s of negligible weight on a circular path of radius
r{fig. P 211), Determine the frequency of small oscillations of the system,
Assume that the bar moves in the vertical plane and is displaced slightly from its
equilibrivm position.

Fig. P 2.11

The system shown in Fig. P 2.13 ro’ates about the mur:al axis with a speed & rad/
scc. The cantilever spring is stiff in the plane of rotation. Show that the natural
frequency is given by ‘

P=p, .J 14 (—?:-)’ CA+rls py = ng

Two sliders shown in Fig P2.14 are constrained to move within a smooth tube which is rotating in the
horizontal plane about the fixed point o. Each of the sliders are elastically supported from identical
springs with a modulus k. the unstretched length of the spring is ro. Determine the natural frequency of
vibration for a constant angular velocity ®

Fig. P 214
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A cylinder W, and weight W, are rigidly connected by a rod as shown in Fig. P 2.18.
¥ the eylinder rolls without slipping, what is the period of the system for small
oscillations? . ad e |

A thin rectangular plate is bent into a semi-circular cylinder as shown
Fig. P 229 Determine the frequency of oscillation ifit is allowed to rell aa n
borizontal surface.

Fig. P 2.29

Find the natural frequency of the pendulum constrained to oscillate in the rotating vertical plane as
shown in Fig P2.19, assume small oscillations and show that it can be expressed in terms of its dynamic

equilibrium position as
R+1sin*p _ w¥R+Isin'p)

P.2-21
‘ - 1
'™ T8 X RETsmp Isinp

For the particular case of R = 0, show that this reduces to p* = g/1—«' when
:
i :-_-.o-', Pt o= ot --(-—IE ) when g/l < n_‘
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Find the equivalent stiffness for plane motion in
the direction N-N and show that it is invariant with
0 and equal to 2k.

Fig. P 2.39

22-25. The plate of mass m is supported by three symmet-
rically placed cords of length { as shown. If the plate is
given a slight rotation about a vertical axis through its center
and released, determine the period of oscillation.

Prob. 22-25

2.46 Find the natural frequency of vibration of the system shown in the Fig. P 2.42.

Pt —— (| —fe— 0 ——]

e v « R, B

=\ g' | T_klw :
_ .. A-l'r o -F_IB

& W=mg

. Fig. P 242 i e " Fig. P 243

W

247 A sp!id cylindrical roller ofweight w is mounted on an arm AB and held in
position by two springs of spring constant & as showan in Fig. P. 243. If the arm
revolves st a uniform velocity e, determine the change in the equilibrium position
of the roller and its natural fmmn?r for small oscillations about this position,
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Find the natural frequency of small oscillation in the shown mechanism. Mass of each bar is equal to m
and all connections are hinges. Ans: (3/5(k/m-2g/a))°'5

7

Find the natural frequency of vertical motion of the automobile shown below, each spring has stiffness
of 50 kN/m and the total body mass is 1420 kg.

- Find the equivalent mass and stiffness of a clamped-clamped beam at its mid-span in its first
natural mode.
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