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Note: 1. Question paper consists: Part-A and Part-B.

2.In Part - A, answer all questions which carries 20 marks.

3. In Part - B, answer any one question from each unit.

Each question carries 10 marks and may have a, b as sub questions.

PART-A
(10*2 Marks = 20 Marks)

1. a) Define linear system. ZM CO1 11

b) Give advantages and disadvantages of the feedback control systems. 2M CO1 L2

List out the nature of the system for different values of damping M CO2 L3

‘) ratios.

d) What is meant by time response? , 2M coz L1
e) Mention about frequency domain specifications. 2M co3 L2
f) Define gain margin and phase margin. 2M co3 L1
g) Write transfer function for PD controller. 2M co4 L3
h) Enumerate lag compensation. 2M co4 L1
i) Draw state diagram of a standard state model. 2M cos5 L2
j) Explain about observability. 2M CO5 L2

PART-B
(10*5 Marks = 50 Marks)

2 a) Write the differential equations governing the Mechanical system 5M CO1 L3
shown in figl. Also determine the transfer function.
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b) Briefly explain the temperature control using both openloopaswell 5M CO1 L4
as closed loop control system.

OR

3 a) Differentiate between open loop control system and closed loop SM™ 01 L2
control system. .



b) Find the transfer function for the block diagram shown in fig. 2 5M

Fig. 2

a) The closed loop transfer function of a unity feedback control system 5M

is given by C(S)/R(S) = 10/s2+4s+5

Determine

(i) Damping ratio

(i)  Natural undamped resonance frequency
(iii) Percentage peak overshoot

(iv) Expression for settling time

b) Examine the stability of the above characteristic equation using 5M

Routh’s criterion.

OR
5 Explain the terms: 10M
(i) Stability (i) Absolute stability (iii) Conditional stability
(iv) Stable System (v) Damping Ratio.
6 a) Giveadvantages & limitations of frequency domain analysis. 5M
b) Explain the steps followed for the construction of polar plot. 5M
OR _
7 Sketch the Bode plot of 10M
6(s) = 50(1 + 0.15)
s(1+0.015)(1+5) Also find gain crossover frequency.
8 What is compensation? What are the different types of 10M
compensators? Explain in detail about each of them.
OR
Design a lead compensator for unity feedback system whose open
9 loop transfer function is given by G(S) = K/ S(S+1)(S+5) 10M
to satisfy the following specifications.
(i) Velocity error constant Ky = 50 (ii) Phase margin=200.
10 a) State and explain controllability. 3M
The system is represented by the differential equation
b) y+5y+6y=u 7™
Verify the controllability of the given system.
OR
11 Obtain the state model of the system whose transfer function is 10M

given by,
Y(s) 10
U(s) s*+4s’+2s+1
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