MEEN 364 Solutions to Exam 2
Fall 2006
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Consider the electric circuit:
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Writing the voltage balance equation for LOOP 1 and LOOP 2,

-VF({t)+ Ri () + L% =0
But,
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Writing the Newton's second law of motion,
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1b) To obtamn equlibrinm/operating point(s), set T 0, x(1)=0; x¥(f)=0,
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The equilibrivm/operating pomt 13 not utnique as “1y° depends on “Vy' and "Iy’
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2) The differential equations of a system are

()P + 1(O[4x() + 1))+ 6,/ ¥(0) =12,
HO+3x(D=u ()

a) To obtain the equilibrivm/operating point, equate all derivative terms to zero in the
differential equations. It 1z given that the equilibrium value of v(t) 13 v

6 }'ﬂ=12:}H=E:}}rn=.:1.:

3x, = u,

Since the valoe of xp depends of the value of uy, the equilibrium/operating point 13 not
nnique.

b) The differential equations are to be linearized about the equilibrivm/operating point
E = [ﬂﬂ: L .}'n:|=[un: ﬂ: ':1‘]

L 3
Define,

Ao(r) = x(t) — x;.,
Ap(t) = 3(t) - ¥
Au(f) = w(t) — u,

Apply Taylor series expansion to the first equation,
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