I (a) Solve the following differential equation using Laplace Transform Methods. Assume all
initial conditions are 0.

(b) Find the solution if the initial conditions are not all zero. Specifically, find x(t) when
x(0)=0, x’(0)=.25.

d’x(t)
L rax( =t
Vse 0 1[4;3‘;’ = ST X(5) ~sxre) - xCa)
2) ,‘f[f 1 = Yz
i o]rsz')

(€ =¢
prE t Yxl€

= L e cj) .':—'_
= s x(s)~S¥/la) ~x(¢) + ¢¥x( st

¥ /0eY 4+ x (o)
x(s) = ool + S X 0‘}2 X
S%(s%44) 5244

I'I_)‘Tf*j & ,fﬂ-;!f"ffff

MRS = e = ZWJ+ __'E")
P s2)y
and f)f'f‘f) i A i lf_—) At €)
) N8 aad x' f6) = .32 fmpfff.'j‘
Yis) = ————2 b AT 'f F Ser
/s7+4) sy s 54 Y
ey
Fvorm a-tbﬂ-vf_
.28
- PR and /,’t’/—f) =, %5 ta {fj
ECE 460 Midterm Exam Winter 1999

- 25

=
5 -J-f-f



2. Find the range of K for stability in the following system.
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3 (a) Find the single block (closed loop) transfer function for either problem (3-1) or (3-2).

(b) Draw the unit step response of your transfer function. Calculate the overshoot, setiling
time, and peak time.
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Figure 3-1. The transfer function of interest is 82(s)/T(s)
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Figure 3-2 The transfer function of interest is Vout(s)Vin(s)
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4.

(a) Find the time domain output of the following system when excited by a step
input, What is the steady state error?

(b) How do vour answers for (a) change if the input is e'}'h‘{f} ?
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. Design (choose) values for K, and K; so

5. In the following system, (G(s) = 2
: o K K,5+1

that the steady state error due to a step input is less than .1 and the overshoot is less than
10%. Show that vour choices for K and K are valid.
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