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PART-A(10x2:20Marks)
Answer ALL Questions

Marlts,

1. outline Mason's Gain formula. 
-!{;l;f

2. What are the advantages and disadvantages of open loop systems? 2,Kt"col

3 . List the static error constants. 2,Kt,co2

4" A 2n't order system has a damping ratio of 0.6 an<l natural frequency of 2'K2,co2

cscillation is i0 radisec. Inte.rpret the value of damped frequency of
oscillation.

5. Recall root locus.

6" Hor.; is the eentroid calculated?

i. Define phase crossover frequency.

L intbr the Nyquist stability criterion.

9. Fincl the Transfer functian clf Lag Compensator.

10. Write the need of compensators and list t5..pes of compensators.

PART - B {5 x 13 : 65 Marks)
Answer A[,L Questions

i 1. a) Use N{ason's gain formula for determining the overall T.F. of the
system shown.

,.&'1,CO3

2.K t,(03

2.Kl.CO4

2,K2.(O4

2.Kt.t:05

2,K],CO5

!3,K2,i:0t
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oR.

I"Jtilize the riitferential equations governing the mechanical rotational I 3.K3.Ct) i
t])

12. a)

b)

13. a)

b)

system and Obtain the transier funstiotr of the system'
UHts

Briild the expression of stead-v state errol and static error coet{icients

for vadous t3'Pes of inPuls' 
OR

Th.eresponseofaservon,lechanisnrisc(t}=1+0.2e^.6-0t-1.2e^.tst
when subjeet to a r:nit step input. oi:tain expressiou for C(s)iRts) and

also eletennine the i-;n-dampld natural fiequency of oscillation and

darnping ratio.

A Control systeri has G(S) : K / S (S: + 45+13). I{(s) : 1' De'elop

and sketch the root iocus. 
OR.

IJtilize Routh-Hurrvitz criterion and- detemine the stability- of a system

*.hose characteristi;;qr;;i;;;;' st +2ss + 8s4 +12s3+ 20s2 + l5s +

t3.K3,CO2

13,K3,CC 

-

1-1.K_t,co3

13,K3,CCI3

13,K3,CL 
-

16:$. Cornment on the Location of roots'

14" a) i\ Unity Feec1l-lack System has G{s} = 1/ S: {1+S) (1+2S). Sketch-and !3,K.1.Ca4

u:.ake use of Poiar plot to detennine the Gain Margin and Ph'ase

Margin.
OR

b) Expenment with the gi'r,en Magnitude Flot and determine the Tr*nsfer

function of the sYstem.

K! - Remember; K2 - {Jndersmnd; K3 - Appty; K4 - Analyze; K5 - Evaluate; K6 -- Create
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15. :i) Organize the procedure
Root Locus"

for design of Lag-l-ead Compensator using 1-3'K-l'co-t

OR
b) Flan the design of [-ead Compensator using Bode's plot. i3.K3,CO1

PART - C (1 x 15: 15 Marks)

15. a) Write the differential equation governing the mechanical translational !s'Ks,cot

system, h'Iodol the F-V & F-l Analogous circuit and verify by writing
lv4esh and Node Equations"

b) Design a lead compensator for a unity feedback system with open loop ! s,K3'cos

transfer fi.rnction, G(S1 : I(J[S(S+ IXS+5)] to satisfy velocity error
constant > 50 and phase margin > 20o.

Kl - Remember: K2 * understand; K3 * Appl1,; K4 - Analyze; K5 -Evaluate; K6 * Creste
)
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