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MECH 380 Automatic Control Engineering:

Assignment III
Due: 4:00 pm, Oct. 7th, 2013

I. PROBLEM 1 10′

The system block diagram is as shown in Fig. 1. Find the transfer function from R(s) to Y (s). You
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Fig. 1. System block diagram.

are required to obtain

Φ(s) =
Y (s)

R(s)
.

II. PROBLEM 2 30′

The system block diagram is as shown in Fig. 2. Find the transfer function from R(s) to Y (s) and

from F (s) to Y (s), respectively. You are required to obtain

Φ1(s) =
Y (s)

R(s)
,

and

Φ2(s) =
Y (s)

F (s)
.
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Fig. 2. System block diagram.

III. PROBLEM 3 20′

The closed-loop transfer function of a first-order system can be represented by

Φ(s) =
K

Ts + 1
, (1)

where K and T are positive constants. The impulse response of this system can be shown in Fig. 3. Try

to determine K and T .
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Fig. 3. Impulse response of the 1st-order system.

September 27, 2013 DRAFT



1

MECH 380 Automatic Control Engineering:

Assignment IV
Due: 4:00 pm, Oct. 15th, 2013

I. PROBLEM 1 10′

The system block diagram is shown in Fig. 1. Require: (1) overshoot δp = 16.3%; (2) peak time
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Fig. 1. System block diagram.

tp = 1sec. Please determine the values of gain K and inner feedback parameter τ .

II. PROBLEM 2 10′

The open-loop transfer function of a unit negative feedback system is

G(s) =
1

s(s+ 0.6)
. (1)

Please determine the overshoot δp, rising time tr, peak time tp, and settling time ts of the unit step

response of this second-order system.

III. PROBLEM 3 10′

The unit step response y(t) of a second-order system can be shown in Fig. 2. Suppose this system is

a unit negative feedback system. Please determine the open-loop transfer function G(s) of this system.
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Fig. 2. Unit step response of the second-order system.
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