2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : |. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Eighth Semester B.E. Degree Examination, June/July 2016
Control Engineering

Time: 3 hrs. Max. Marks IQO
Note: Answer FIVE full questions, selecting £

i
®

at least TWO questions from each part. A ’
PART —- A G
1 a. Define control system. Compare open loop and closed loop control systems Avith an example
for each type. ,.,,-,.,?w ) (08 Marks)
b. With a block diagram, explain proportional, proportional plus n}tegral (PI) and proportional
plus integral plus derivative (PID) controllers. Mention its cha{a%fpnstlcs (12 Marks)

4 N

i : s : t ( ‘“w i 0(s
2 a Derive the differential equation and obtain the transfei' function % for armature
s

a

controlled DC motor coupled to mechanical load havmg inertia J and friction coefficient fo.
(12 Marks)

b. Draw the equivalent mechanical system (noda] ba31s) and write the set of equilibrium
equations and obtain force voltage analogy forthe system shown in Fig. Q2 (b). (08 Marks)

3 a. Reduce the block diagram using reduction technique and obtain EES; : (10 Marks)
S
) c®)
R(S . gt
PUSRGASIS] GI‘B

Fig. Q3 (a)
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3 b. Find the transfer function by using Masen’s Gain formula for the signal fl: w graph shc v in
the Fig. Q3 (b). (10 1-aarks)
1 &) 6:._@3_ G}u_&s 1__o
v _w, WS
rana

Fig. Q3 (b)

4 4 By cpplying <cuath’s cilierion disewss the siability >f the cicoed Yop systemn  7hose
chai -cieristic <3 zat.cn is, R

s +3¢° #4563 + sT 438 +2=0 (10 " ‘arks)

For . spring :..ass daxper sysicm scovin in e 2. Q4 (b) = (4. i forc of 9.6 New s is

o.
appl ed to the caass: Tae resporsse C(t “x as s swn in the Fig Q4.(b) — (i: . Find the v’ ue of
M, [‘, and K. . N .:b;'; (10 1-.3('&5)
L fc@)
' 6.003H
K /Ei " O
. o_o.r - '! S
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% & i
’;: q. . @ s : 4 p!;'a' 3‘.0 Bl
> IR T ¢e)
Fig. Q4 (b) — (i)~ Fig. Q4 (b) - (i)
& PART-B
;S i b3 (1+0.5s) gkl e,
S Ske.ch the Nyquist plot for the system with G(s)H{s) =— - . Find G:v and
551+ 0.1s)(1+0.02s)
com.aent on ‘-;‘:'.::""stﬁbiilty. (20 1-iarks)
6 Plot tthade nagnitude and phase diag.ams for the open loop transfer fuict ion,
SN s(s+4)(s+5)
: i”ﬁiécuss the stability of the closed loop system and find GM and PM. (20 Marks)
Sketch the complete root locus for the system having G(s)H(s) = > 5 -
s(s+3)(s” +3s-+11.25)
and comment on stability. (20 Marks)
8 a. Explain the following:
i) Lead compensator ii) Lag compensator (10 Marks)
b. Define the following terms:
i) State i) State variables iii) State vector iv) State space
v) State equation. (10 Marks)
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