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CONTROL SYSTEMS-1I

Time Allotied : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candldates ure required to give their answers in thelr own words
as far as practicable.

GROUP - A
{ Multiple Choice Type Questions )
1. Choose the correct alternatives for any ten of the

following : 10x 1 =10
i) The state equation of a linear system is given by
0
X = AX + BU where A-[ _02 (2) ]and B-[ 1

The state transition matrix of the system is

2t -2t
e 2 bl [ 4 0
a) 0 e2l 0 e-ZI ]
sin2t cos2t a cos2t st
« -cos 2t sin2t ~sm2t cos2 |

T
i1}  The inverse Z-transform of the function —%— is

tz- 0%
al KT bl (KT
¢ e i d 1
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) A 5 x 7 matrix has all entries equal to -1. The rank of
the system is

aj 1 bl 5
c) 0 d 7.
) For the state variable equation X = AX + BU .
Y = CX « DU | the transfer function is
al D+CSI-A'B bl B(Si-A'C+B
¢) BSI-A'B:iC d) Bi(SI-A'D+B.

vl The number of state variables required to describe a
series R--L-C network is

al i b} 2
e 3 dj 0.
vil  The propertv satisfied by a state transition matrix is
A ¢i0)al b ¢ = ¢lr)
b [t ]" = ¢ i~kt) d) ¢it). e ity =1.

vitd It the eigenvalues of a second order system are real.
equal in magnitude and opposite in sign then the origin
in the phase portrait is termed as

al the nodal point b)  the focus
¢} the saddle point di  critical point.
vitil The transfer function of a zero order hold is
st -5t
a el b e
5 s
st sf
o e a lze
s s

ix)  An anti-aliasing filter is a
al  Band pass filter
b1 DBand reiect filter
ey Low pass lilter
di  High pass filter.
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The Z-transform of a signal is given by

1 _4 1
Clz)= -z -z —_—

1 [ ] -z
Its Iinal value will be

il Lt zero

!
4
¢l I d} = (infimiyl

The z-transform of the function

1
is
1

S+

2

z z
) ———~r] b) —
20 {z-€")

z Z
l'] —T" d] e T .
(z-e' ) (z+e™ ")

T
Thie inverse Z-transform of the function {_111_2 is
z -

a) KT bl (KT)?

-KT d KT )

) € €

For the difference equation x [k +2]+4x lk+ 1)+ Sxlk] =0,
the tnitial condition are  x[0 | =0, andx (1 ]=1 The

valueof x [ 2 ] is

a) 4 b} 3
¢l -4 d -9
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xivr i the following set of equations identify the non-linear
systeins

A 2
A, Sy 2 doyn %% - 40 sin o

dr? di?
2
(B) ﬂ.ﬁ(ﬁ;lgg+y-4e_'
de? t dt
d? it ° g
© (S VB s
dar? } : T y
2
(D) d ;;m w? - e
dt
al AandB b)  Conly
¢} CandD dj  all of these.
GROUP - B
( Short Answer Type Questions )
Answer any three of the following 3x5=15

2. For the following system. obtain the state space equation.

3 2
dy 46[1,2 +ll(9§)+6y-u
de® de? Lt

where y = output and u = input.
3. Solve the difference equation

xln+ 21+ 3xin + e 2xinl=uin| The mual conditions are
xt0|=-C x| 11=1.

4. Compute the Z-transform of the function

Xty = Asin vt u 1)
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) For the dynamic system given by the state space
cquation

RN

the Lyapunov function to test the asymptotic stability of

. Jormulate

the system.
bl State Lyapunov's theorem on stability. 4+
i, Consider a system given by
‘t' 2 0 0 X 0 1
‘ 1 u !
X, |=10 20 x, |=| 10 ! I
., 03 1}k O

Chech for the state controllability,

7. For the mechanical system shown in the figure below, obtain
the state model in standard form. with the velocity of M2 as

the vutput :

J A&

ry ;Lr' \h/'
Ky '-,JB! _
Ry L Vo
K, 2
/

K braw the phase plane plot of a system described by
3
A =X -,
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GROUP - C
( Long Answer Type Questions )
Answer any three of the following. 3x15=45

9. al Find out the describing function for a practical relay.
Explain how a stable and unstable limit cycle can be
determined using Nyquisi method.

bl Consider the system shown below. Using the describing
function method. investigate the possihility of a limit

T v

10. a) Write the state equation for the circuit below :

cyele in the system -

A

1 @ 1H b

bi  Determine the state feedback gain matrix, so that closed
loop poles of the following linear system are located at

-2.-5and - 6.
0 1 0 ol
x=l 0 0 1 ix+ 0 lufgy=i1 0 0]x.
0 -30 -11 1
74+ 8
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Determine x (k) of the system. given by the following
cguation. Where xll(J] =1 and xz((lj = 1.

3 -5 X (k) +

uik)

X(k‘l!-[ ?

ai  Find the sampled data system funcuon for the figure
below :

I Cs)

+ . B
F)——\\‘—-—-—-: T — - >
- T ki B ER

bj  Obtain the final value of C { KT) for a unit step input

with sampling period = | scc. G+ 6
13. Write short notes on any three of the following : 3x5
a} Jump resonance
bl Anti-altasing filter
¢} Different types of singular points
d}  Harmonic linearisation
¢)  Dead zone tvpe non-linearity and its effect on stability of
a system
)  Shannon’'s sampling criterion.
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