gonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw dia

50, will be treated as malpractigf,

» appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification

‘ 15EC43

b. Inspect the mechanical syste

Max Marks: 80

mem..

N (04 Marks)

(i)  Draw the mechanicalnetwork. é

(i)  Write differentialequations govering the dyr

amic behavior of the system.

(iii) Draw forcemééoltage analogous electric netwerk of the system.

C. Evaluate the transfer ﬁmeﬂoﬁ of the

o)

(08 Marks)

Fig. Q1 (b) e Qe
N0 { 5s1ng Block diagram

(04 Marks)

) (1) Open@owcontrol system and closed loop control systems.

(i)  Linear and Non-Linearcontrol systems. (04 Marks)

b. Derive the tm‘f’aﬁ"er function of ;ﬁe system shown in Fig. Q2 (b)-(i) and Fig. Q2 (b)-(ii) and
hence shoWhat they are analogﬁ"ﬁs to each other.

& 3 eo 2.

g
Fig. Q2 (b)-(i)
(06 Marks)
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Draw the signal flow graph of the block diagram shown in Flg Q2 (c). Evaluate the transfer
function using Mason’s Gain formula.

(&)

Sl e
T

éguf ; ,
Flg Q2 (c) : (06 Marks)

-10hs Rise Time - t;, Peak overshoot — tp, Settling time - t,,

Define the time domain specift “
5 (04 Marks)

Steady state error — eg(t)

For the unity feedback“c-oé'tf_ijl system with G(s)-"—‘— e . Find (i) Peak over shoot

7 s(s+10)
(ii) Settling time for unit step input (i) Steady State error an input of Su(t). (06 Marks)

For the closed_leéi)%system with G(s) = (*;5 and H(s) = 5. Evaluate the generalized error
8=

coef’ﬁcients ém& find error series. (06 Marks)

_ “OR
Explam PID controller with neat block diagram. (04 Marks)

The overall transfer function of a unity feedback system is given by L6 o
"""""" (s) s +65+10

Evaluate the values of error constants Also ﬁnd the steady state error for the input
r(t)=1+t+t>. a ¥ V (06 Marks)
Obtain the rise time, peak time, maximum peak overshoot and setthng time of the unit step
response of a closed__loop system g1ven by ~ %

Cis) _ 16~ N »,
R 7 (06 Marks)
R(s) s’ +2s +16 N

Module-3

Apply Routh Hurwitz CI'IteI'lO ' to ‘determine the stability of the system whose characteristic

equatlon 15 given by, 5 é

s +25% +3s° + 657 + 5s& 3 0 (08 Marks)

K(s+6)
s(s+4)

(1) Sketch root locus plot with K’ as varlable parameter and show that loci of complex roots

are part ofa-eircle.

The loop transfer ﬁmctlon of a feed back control system is given by G(s)H(s) =

(i1) Detenmne the break away anddareak in point, if any. (08 Marks)
O OR
. o . K(s+13)
A unity feedback contr_pl ssystem has open loop transfer function, G(s)=——""—.
o s(s+3)(s+7)
Evaluate the range.of K for which, the closed system is stable. (06 Marks)
Sketch the root “iocus for a unity feedback system with open loop transfer function,
G(s)= —K—— . From the plot find the range of K for which the system is stable.
s(s +8s+32)
(10 Marks)
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Module 4
a.
Gl = 10
s(1+0.5s)(1+0.1s) {
and hence determine the gain margin and pha*se"maargm of the system. (10 Marks)

., o
R

7 s
g? + 210, s+03

where T = damping ratio and ©_ wu.udamped natural frequencym Obtain an expression for

Resonant Peak - M. (06 Marks)
a. 1
GEHE =—— T
s(s +1)(s#+2) 4 ol
Apply Nyquist stab1hLy criteria to assess the stab111ty of the system. (10 Marks)

Wm“‘“‘”

b. For the Bode plof: sfmzwn m F1g Q8 (b), evajgate the transfer function of the system.

(06 Marks)

€

Module-s 9

yes) 1

R(z) z*+az+a,

(i) r(k) = u(k)

a. A sampled ciafamsystem is descrlbed'by the transfer function, M(z) =

(06 Marks)
(10 Marks)
a.
(10 Marks)
b. State the prop%g;i’é; of state transition matrix. (06 Marks)
* Kk CMRIT LIBRARY
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