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Instructions to Candidates:

+ Answer ALL the questions & missing data may be suitable assumed

1A.

Name different types of forcing function and their graphical representation.

1B.

Define transfer function. Why is it useful? Give the significance of zeros and poles of a
transfer function.

1C

2
Find the response for following linear differential equation % +y= 2e%
y(0) =1; y'(0) = 2.

2A.

A thermometer showing steady state temperature of 30°C is suddenly immersed into
a hot water bath at 100°C which follows first order dynamics (tp = 0.5 min& K, = 1) .

Determine the time required to read 80°C on Thermometer.

2B.

What is a first order system? What is the principal characteristic of the first order
processes?

Consider a second order system with the following transfer function G,(s) = m
2C. Introduce a step change of magnitude 5 into the system and find a) overshoot
percentage b) rise time c) period of oscillation d) maximum value of response
3A. | What is control valve flow characteristic? Explain selection of flow characteristics

based on application with reason.

3B | Discuss the effects of K, T, and T, on the closed response of a process controlled with
PID Controller.

3C.
Determine the closed loop transfer function for block diagram shown above.

4A. | By means of Routh test, determine the stability of system shown in below figure when

Ke =2.




Kc(1+ g) 1 2 >

1 €
0.25%2 4+ 0.45 + 1

What are the relative advantages and disadvantages of the three time — integral

4B. | criteria, ISE, IAE, and ITAE? How would you select the most appropriate for a
particular application? Why do they lead to unique solutions?
SA. | Sketch BODE plot for the system which has a transfer function G(s) = (3;1) —01s
. . - 2K, .
The open loop transfer function of a systemis Gy, = St DZs+ )@t D) Find the
following
5B. J) Maximum gain of the controller

i) Gain of the controller, when gain margin is 1.7
i) Gain of the controller, if a 30° phase margin is considered and will the system be
stable with this gain, if the time constant tp; changesto 0.5 instead of 1.




