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PART A
(Answer all questionsl each question carries 3 marks)

I tist the main components of a typical control system.

2 Differentiate between DC and AC servo motors in terms of control.

3 Define various static error constants related to a closed loop system.

4 Compare and contrast type and order of a system

5 We are not using Integral control alone for a controller design. Comment on it.

6 Define gain crossover frequency and phase crossover frequency.

7 :Discuss the properties of State transition matrix.

I ',, 
Drqw the state diagram of the state space representation of a system

9 Define asymptotic stability. Distinguish betrveen stability in large and stability in small

l0 state and Explain concept of stability in the sense of Lyapunov.

PART B

. (Answer onefull questionfrom each inodule, eoch question carries 14 marks)

Max. Marks: 100

Write note on linear and rotary encoders

Using Mason's gain formula find the transfer function of the
figure below.
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I I a) Find the transfer function of the given system using block diagram reduction g

,',.method.

b)

12 a)
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b), Illusfrate tHb irnpottance of Control system in Robotics.

t,:' "t,. Module -2

a) D"t"e$L: tlre range of K for stability of uluB ftedback system whose open loop 9

" t;dtiron is c(s): .-T;r-
b)::,pr"6n. frfusfer function of a system. Esattish the relationslrip between impulse 5

response and transfer function of a system

a) A unity feedback system has the forward transfer function 9

^/ \ *liilil 
.t. Wlren the input isr(t)= 1* 6t, determine the minimum(, ts) : 

-"(s"*rx1*s)z. value of K so that steady state eror is less than 0.1.

b) l$etch the,response of a second order underdamped systern. Also define and 5

rnarkv-ariqus time domain specifications. ,

' Module -3

15 a! T ,.open loop transfer ftrnction of a unity feedback system is given by l0

G(s)- +. Sketch the rootlocusoftbe system.- \- / s((s+2{s+4)

b) Differentiate between phase margin and gain margi* 4

16 a),..'5n"*O,,the Bode plot for the following,transftr function and determine the l0
' system gain K for the gain cross ovsr freq51;V to be 5 rad/sec. t

I{s-ri(s)=@
b) Ttre characteristic equation of a systern is given by

s3+3sz*9s*K=o
Find the values of K for the system to be stable-

17 aL,,,ComFtgthe state transition matrix for.asystem repr-esentedby the state equation 10
. r{'t 1 r

X(t)= [jZ _'rJX1r1 Uy Laplace transfonn method. Also compute the

solution of the homogeneous equation; assuming the initial state vector, X(0) =
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ffil
b) Derive the equation for.sohrtion of homogemus state equation.

a) $tate equation of a MIMO system is given by

in Kalman's method.

ibing function of a

definiteness in the sense of
For the giv€n systen , find tlre eigen values using Jacobian matrix and also l0

type of singular points

l0
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*i + 0.5 i+2x+r2=0
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