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EGME 511 HW #3

\ Two springs, having different stiffnesses k; and k, with &y > k,, are placed on either side of

& mags m, as shown When the mass is in its equilibrium position, no spring is

in contact with the mass. However, when the mass is displaced from its equilibrium position,

only one spring will be compressed. If the mass is given an initial velocity Xg at¢ = 0, deter-
mine (a) the maximum deflection and (b) the pericd of vibration of the mass.
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2_ A mass m, connected to an elastic rabber band of unstretched length | ang stiffness  ;
mitted to swing as a pendulum bob, as shown, - Derive the nonlinear eqiza,t‘ls' _
motion-of the system using x and § as coordinates. simearize the equations of mm‘lo“x o
determine the natural frequencies of vibration of the system. 100 an

Rubber bard,
stiffness k&

3 Find the exact solution of the nonfinear pendulum equation

‘e 3
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with & = 0 when 8 == 6, where 6, denotes the maximum angular displacement.

L‘— Find the equilibrinm position and plot the trajectories in the neighborhood of the equilibrivm
position corresponding to the following equation:
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5 The equation of motion of a simple pendulum, subjected to external force, is g1veR 0 -

B+ 056+ sinh = 0.8

Find the nature of singularity at § = sin™(0.8).

- - " ed as:
é "The equation of motion of 7 simple pendulum subject to viscous damping can be express_e

+ch+ sinf=0

. L e plane
If the initial conditions are §(0) = 8 and §{0) = 0, show that the onigm fln t?ﬂ(i?%’j‘sip
diagram represents () a stable focus for ¢ > 0 and (b) an unstable focus for G

‘7 A single degree of freedom systern is subjected to Coulomb friction so that the squation of 1
motion is given by SRS

X
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Construct the phase plane trajectories of the system using the initial conditions x(Q} '
10(f/w?) and £(0) = 0. R

8 The phase plane equation of a single degree of freedom system is given by

dy —cy— (x-01x)

dx b

Investigate the nature of singularity at (x, y) = (0, 0) forc > 0.
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Soluct'te

i - (l=-%)% + % =0 &7y



