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Final Year B. Tech End semester Examination winter 2023

Modern Control System
Day and Date: ruesdg zg ltt\e^& Max Marks: 100
Time : Loo *o s. oo ?a Duration: o3 hrs

Instructions: All questions are compulsory.

Q.l Attempt the foltowing

a) Obtain the state model of a given transfer function

I(r)= s.t2+6.s+B

b) Find the Eigen "J,3 ,r;:,.,'":;I'"ir.o7"oar matrix ror agiven system cor
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construct the state moder ,Prt foirowing differentiar equation
where c(t) is the output and r(t) is input.

4d'19) * udzc(t) ndc(t) **-F' dr, dt , 2c(t) = 5r(r)
Attempt the following
obtain the state transition matri.x using cayrey Hamirton method.

e =lo -11

Determine whether th. ,yrt",l',2i, ouSl*uur. by Karman,s test.

,=[3 I ll ,r=[3J , c=13 41][o -2 -3J lii '

Determine whether trr. ,yr8* is observabre by Girberts test

o=[3 z i] , ,=[f], c=13 411

Attempt any two *r, ,X"#r1,.r,Itssiu.n 
uv

Io , fit=o**uu,o,
Where,l o o 1l , a=lolL-r _s _d ;. ,.[rJ-

By using state feedback control u4,kaitris desired to have
closed loop poles at S = -L ! jZ,.S = -lg,Deterimine the
state feedback gain matrix K using Direct substitution method.
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08b) Consider the system

*=Ax*Bu
!: Cx

where,r=[0r'03] ,=[lJ , c=[o 1]

Determine the full order state observer so that desired Eigen
values of observer matrix are pl = -10, 1tZ = *\0 by using
transformat ion method.

Derive the transfer function of observer based controller.
Attempt any two from the following
Explain the different fypes of common physical non-linearity,s
present in the system.
Derive the following Describing function of nonlinear system.

of roots in s-plane 
L uP!) ut )rrrBurill PUlItts oaseo on locatlon

L3 co3

L3 co3

c03

L3 c03

L2 co3

L2 c()4

co4

Q.4

c)

a)

b)

L3

L3

a)

b)

Q.s

c) Exprain the phenom*f#;?13J",""." ,, nonrinear 08
system
Attempt any Two of the following
Derive the following describing function of ideal relav.

k*(x,D =2
Derive the describing function ro, u Ji*,romehanicar amprifier
having saturation shown below.

TakeX, =!! and*& =;
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Q6 Attempf an1'Two of fhe following
Solve the following difference equation by Z transform method.

X(K + 2) + 3x(K + 1) + ZX(K) = s,
Take X(0) = 0,X(L) = 1

Explain the advantages and implementation problems in digital
control systern. Also draw its block diagram.
Explain the construction of phase trajectory using Isocline
method.
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