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I a. Write the difference between
example for each.

Control E n g i neeri6,g-+,
"""'j'1r1''""'

, ,;,'
Max. Marks:100

closed loop contril:,,,$ystem and give one
(06 Marks)
(06 Marks)

rl', rrl,r ltr

Notez Answer FIVE futt questions, selecting at"Iei*t fWO questions from each part.
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b. What are the requirements of an ide#i,ontrot system?

c. With block diagram, explain plQportional plus integrzplus integral plus'ffirential (PID) controller and
r.l]i.i.ilfr

state its characteristics. il,[,;':+ " i:: ...t:::::..

,{r'

a. Derive the transfer fuqgt.ion:of an armature DC motor. The field current is maintained

*4ti6i.:lnr.rme the armature.oit tu, a back emf. ou = Ku99 and coil

.,,, -,,.,;,:].::1

3 a. ReduEg'.,1 block diagram,;,|.r11.,'.t: Fig. Q3 (a) aird"obtain transfer tunction 
ffi U, Marks)

dt

current produces,,tortue T:Krtu on the rotor;"K and K. are the back emf constant and

motor torque coriltant respectively.motor torque c'onitant respectively. , (10 Marks)
b. Obtain the tlifsr6ntial equation for the mtichanical system shown in Fig. Q2 (b) and draw

the equivalent mechanical system. Also draw the analogous electrical network based on:
(r) Force:Voltage analogy (ii) Force-Current Analogy.* (10 Marks)
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Using Maqh"slrGain formula find the transfer function of signal flow graph shown in
Fig. Q3 (b). (10 Marks)

ccs)

Fig. Q3 (b)
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4a.
b.

,J1
obtain an expression for time response of the first order 

1ys&-ift'subjected 
to unit 

t?^i:r.X;
'"".",,-' l!

A' unity feedback system is characterized by- an' open loop transfer function

G(s)H(s) = Gfu 
. Determine the system gain I( so that the system will have a damping

ratio of 0.5. For this value of K, find peak tittrel"'i€itling time and peak overshoot for a unit

step input. ju, ,r, 
li ,,u't" (0E Marks)

Examine the stability of system whose,,shaipcteristic equation i. .' {?5' + 3s2 + 8s + 2 = 0

using R-H criteria. (04 Marks)

,,{-i#Er=.g ,,iC,'..''"'
Sketch polar plot for the trar fiction G(s)H(s) = 

GJ frs + 2) 
' (08 Marks)

ohtein Nvorrist diasram-for+h system shown in Fig. Q5 (b) and ascertain its stability' , -

5a.

b. obtain Nyquist oiasralrofh'e system shown in Fiqips (b) and ascertain itt ttubilill*".ur)

,,*+-..., j;tli'i'

\.d "t' *trE: YJ \"''

"dr kStetc4tft, e plot for a unity fe,*tflck system whose-open loop transfer function is given

*10
G(s)H(s) = 

s(l + sxt*oo?s) '

From the Bode Plot, deterlrline 'i '

(r) Gain and p{liry'cross over frequenci ,' ''

(D Gain and qlraSt margins 6.=5
iiiii Comrregf%n the stability of tlre Closed loop systeffil* (20 Marks)

..!rlr|i;i:::::::r -\,... a .::ri.'''i:
'o ,u= -

Sketch the ro'L{hius for a negative feddback system whlse open loop transfer function is

given by,- d ,r!i,.,,,, 
t

.K
c(s)H(a)= 

rG+3X* +;45
(20 Marks)

(14 Marks)

(06 Marks)
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