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Exam No:

GANPAT UNIVBRSITY
B. TECH SEM- IV (ELECTRTCAL)

REGULAR SXAMINATION- APRIL.JUNE 2017
2E8401: Control System Engineering

Time:3 Hrs TOTAL MARKS: 60

Instructions: (1) This Question paper has two sections. Attempt each section in'separate answer book.
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.

SECTION I
Q. l

(A) Obtain the transfer function of the control system whose block diagram is shown t05l
in below Figure by block diagram reduction technique.

Explain force - voltage analogy in detail.
OR

Reduce the block diagram shown in fig. by using block diagram reduction techniqu

For the system shown in below Fig.
(i) Draw the mechanical network
(ii) Only draw force cunent analogous network.
(iii) Only draw force voltage analogous network.
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Q.2
(A) Derive the transfer function of closed loop system showing in below Figure'

(B)Expla.inMason,sgainfornrulaewithsuitableexampleandfigure.

Q'2 
(A) The system signal flow-graph is shown below' Find the transfer function of the

system. Gs

Rt4

-tl3 LHz

Find the tr,ansfer frmction of lag compensator of fig' given below'

Q.3 Attempt any three' ^L-^ ..,:+l oi-^qr {low qranh
(A) co*purrib-toct diagram algebra with signal-flow graph

iBi Findihe-inverse Lap'iace transform ofthe following function

(c) what do you mean u, n*r#;ffiroperties for the same.

SECTION II

Q,4
(A)ApplyRouthstabil itycriterionandfindthevalueofKforwhichthesystemis

stable f;;;;;;; thtu'tt'ittrc* equation' sa + 5s3 * Ssz * 4s * K = 0

(B) sketch the root locus for the open loop transfer function of a unity feedback

control sYstem given below' K > 0' 
K) G(s)=ffir-r)

OR
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Q.4
(A)

(B)

checkthestablity"r*., jol':.TX:f rjillTTsg#,:criterion.

Determine centroid, no of asymptotes, angle of asymptotes, and angle of
departures for the unity feedback system shown below.

G(s )=  
*  

- ' . ,K>0-  \ - /  
s (s  +  2  +  37) (s  +2-3  j ) '
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Q.5
(A) Recover the transfer function of the system from the figure shown below. Also

obtain the value of sYstern gain.

dB

80dE

logw

(B) Derive expressions of (i) Rise time, t (ii) Peak time, to and (iii) Peak overshoot,
M, for the system of above equation.

C(s) = 
0o'

ft(s) s'+2(a4s + afi

OR

Q.5
(A) For the system having the openJoop transfer function

G(s)r/(s)=.-+=
s(s+ lXs+10)

Determine the stability ofthe system by plotting the Bode Plot of the system.
(B) Define following term.

(a) type ofsystem (b) order ofsystem (c) steady state error

Q.6 Attempt any three.
(A) determine the value of K such that the roots of the characteristics equation given

be low l ie to the le f t  o f l i nes=_1 ,  s3+  l0s2+  lgs+K=0
(B) Using the Nyquist criterion determine the stability of the system whose open loop

transfer function is given as

6(s)H(s)=#

(C) Discuss the designing steps of Phase lead-lag compensator'
END OF PAPER
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