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(- ' Answer all six questions.
' Uodules I to G Part 'a' of each question is compulsory and imswer either part 'b' or part 'c' of each question.

Q. No. Module I
1. a What do you mean by closed loop system? Illustrate with an example.

Marks

3

Marks

3

Answer b or c

b Find the overall transfer function of the system shown in Fig.l by using 6
Mason's gain fomrula.

Fig.l
Obtain the transfer function of the mechanical system shown in Fig. 2
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Q. No. Module 2

2. t What is steady state error? What are static error constants?

Answer b or c

R{s)



q.

Consider a unity feedback system with a closed loop transfer finction
c(s) Ks * b

R(s) =;ffi-rT
Determine the open loop transfer function G(s). Show that the steady state error

with unit ramp input is given by #
Derive the expression for time response of an underdamped second order
systern.

Q. No. Module 3

3. e What is Bode plot? What are the advantages of Bode plot?

Answer b or c

b Using Routh Criterion" determine the stability of the system represented by the

characteristic equation:

s4+Bs3+19s2+16^s*5=o
Comment onthe location of the roots of characteristic equation.

c The open loop transfer function of a unity feedback system is given by:

Marks

3

6

Marks

3

^, \ K(s+9)
rr(s.f =mmTllt

Sketch the root locus of the system.

Q. No. Modute 4

4. t What are the advantages of state space modelling over transfer function model
method?

Answer b or c
't

Construct the state model of the mechanical system shown in Fig. 3

H'Yt, Vi tsYr' Yr

Fig.3



Coffiect c E** Eraakl'& a gem cMi*d ry fu d*M crS*ra
Ev dzy dv
7A! uE+ Lrfr* 6Y * z = 0

Qr Na !fio&h 5

5. r Befirreebwrv*il$. State the cditim forobcervability by Kcknsl's E#{
\ Answcrborc.?

b
Givesdf #sn rnsia.it = Lne 1J C-np* the state trmit*rn Mir.

{. . € Demle tb *l':eomt*kliflff fu dte syst€m reer€ffi.d by fu ffit€
sEte e$€kn:

[x'l -12I,r - ro I'lE:l* lll"

Q.No. Mod* 5

6. r Srit= afut* sPI and PlD contollers.

,r*rer b mc

b s.rth'fte ret ffi diagrafir, ei$in tfue foree cffiol of a single m. t
c WiEr eli*b Fck diagaffi sd €qrdiurs, explain frc PID @6d of a sirgle I
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