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Control and Instrumentation

Q1. Find the transfer function, G(s)=I(s)/lin(s) for each network shown in the figures below.
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Q2. Find the transfer function G(s) = 62 (s) /T (s), for the rotational mechanical system shown
Ji=1kg.m? J,=2 kg.m?* Bi;=1 N.m.sfrad B,=2N.m.s/rad K=1 N.m/rad
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Q3. The figure below shows a rotational mechanical system. Find:
1. The transfer function G(s) = 8,(s)/T (s),
2. The time response &5 (t) When the T(s) is a step function
3= 2 kg-m? Jo = 1 kg-m? B1=2 N-m-s/rad B,=3 N-m-s/rad K;=2 N-m/rad
K= 3 N-m/rad
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Q.4 Find the transfer function G(s)=0,(s)/T(s) for the rotational mechanical system shown below

3= 1 kg-m? J; = 2 kg-m? B1=2 N-m-s/rad B,=3 N-m-s/rad Bs=2 N-m-s/rad
B,=1 N-m-s/rad K:=2 N-m/rad
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Q.6 - For each of the transfer functions find the locations of the poles and zeros, plot them on the s-
plane, and then write an expression for the general form of the step response without solving for the
inverse Laplace transform. State the nature of each response (overdamped, underdamped, and so on).

. 10(s = 7)
T(s)=- 4\ ). -
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Q.7 - Solve for x(t) in the system shown in Figure 5 if f(t) is a unit step.

M=1kg —; s
K.=5N/m
fo=1 N-s/m M l—— 1(1)
flt)y=u(t)N
.......................................... :.:l
Figur 5

Q.8- For the system shown in figure below, evaluate the static error constants and find the expected
steady state errors for the standard step, ramp and parabolic inputs.

100(s + 2)(s + 5)
s (s +8)(s+12)
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Q.9- Find the range of gain, K, for the shown system that will cause closed-loop system to be stable,
unstable, and marginally stable_
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Q.10- For the system shown in Figure 5 with

K(s +5)
(s+3)(s—3)

G(s) =

Find the range of gain, K, which will cause the system to be stable.

Ris) + E (
(s) ? (s) Ges) s)=

Q.11- Draw the Root Locus of the following systems. Find the points of intersection with the real and
imaginary axis.

K(s +1
G(s)H(s) = %
COHS) = 5569
COHE) = aha57s
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Q.12- Find the transfer function of the following electronic circuit. If this circuit is to be used as a PID
controller, what will be the equations of Kp, Ki, and Kd in terms of the resistors and capacitors
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Q.13- Given the following mechanical system
h=2kg-m* B=6 N-m-s/rad K;=1 N-m/rad K,= 3 N-m/rad
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Figure 1

Using Matlab show how each of the PID controller parameters Kp, Ki, and Kd contribute to obtaining a

common goal of :
a. Fast rise time
b. Minimum over shoot
c. Zero steady state error

Draw the step response without controller

Draw the closed loop response with proportion controller only
Draw the closed loop response with proportion and Integral controller only

Draw the closed loop response with proportion and derivative controller only
Draw the closed loop response with PID controller after tuning
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