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QUESTION ONE [26 Marks]

An RLC circuit with three current loops is shown in Figure 1. The parameters R;, R,, R; and R, are
resistors. Ly is an inductor, and C;, C, are capacitors. The current in Loop 1 is i;(t) . The currents
i,(t) and iz (t) flow in Loop 2 and Loop 3 respectively.

R1 L1 R3 c2
o H
1
v R2 S i Rd
(V) Vin iy
i

Figure 1: An RLC circuit containing two capacitors and one inductor

1.1 Derive the dynamic equations for the RLC circuit. [7]

1.2 Using the state assignment x” = [i; V. V,],y = i3 and the input u = Vj,, express the model
of the RLC circuit in the state-space form. [19]



QUESTION Two [37 Marks]

You are required to convert the third-order control system having the transfer function

G.(s) = __ ST48sH5 into equivalent state-space representations:
W)™ §3417524925+160 q P P :
2.1 Derive the observability canonical state-space representation of G;(s).
2.2 Derive the Cascade state-space representation of the system.
2.3 Derive the parallel state-space representation of the system.
QUESTION THREE [22 Marks]

; ; s2+25+8
3.1 Derive the impulse response of the system G,(s) = 1959272355715

1

3.2 Derive the step response of the system G3(s) = Ty

QUESTION FOUR [15 Marks]
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The dynamic of the nonlinear system given byz—z =y+t+ty istobesimulated numerically. Given

the system’s initial condition ty, = 0;y, = 1, and the simulation interval of h=0.05 sec, use the Euler

method to obtain the value of y when t=0.15 sec.
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RELATED LAPLACE, AND Z TRANSFORMS — TRANSIENTS AND TRANSFER FUNCTIONS
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T'is the time-inferval of equidistant sampling of signals and hotding of sequences, 2 can be a camplex number.
The given discrenetime transfer fanctions are based on stair-cas¢ inputs: w(t)=w; for 4 st<47,
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