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i1 2- Using the force-voltage analogy s electrical
loaue of the mechanical system shown above (3 pts)

B ———Table 1. Force-Voltage Analogy ||

CEXC R |2~ .
' Mass, m (moment of inertia s Inductance, L )

[ Viscous-friction coefficient, b T Resistance, R |

s 1 = i —
pring constant, kS Reciprocal of capacitance, 1/C |

| Displacement, faﬂgl-llar d:spfaauement g) | Charge.q

. 'Ir’el'crc:
ity # (angular velocity &) | Current, i
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Tank after 3 min (2pts)
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_Q3: liguid level system (connected tanks) (7 pts).
The cylindrical tanks shown in figure 3 (liquid-level system) have bottom areas Ajand Az The
inflow rate qi(t) from the flow source is a given function of time. We Assume that hy = s 0

that the flow rate q; is positive if flowing from tank 1 to tank 2.
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Question 4 (9 pts)

Conss
* the motor system shown below

mm“mhmmmwgnuamﬁ:&mmm*w@m
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rotary inertia J, and a rotational damper b.

Q4.1. Att =0, the switch S is closed. Determine the expression of wit) fmction of the system
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()43, Determine and write an expression for the coil current i as a function of time ift)
throughout the motions determined above. (3 pts)
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QS: Fluid mechanical system (6 pts).
An example of a hydraulic accumulator is shown in figure below. This accumulat

% ' A s AL - :
0 reduce pressure fluctuation in hydraulic line or pipe. The fluid density is o the pla

" 5 TE plate mas;
A5 iy

m, and the plate area is 4.

P 4
Develop a dynamic model of the pressure p with the pressures p; and pz as the given input

(Assume that m# of the plate is small, and the hydrostatic pressure is small)
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