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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4342405

Subject Name: Modern Control Technology

Time:
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define Actuator with one example.

A5 GeleW A1 A sy AL [d 2.
Define following term
1) Open loop control system.
2) Closed loop control system.
o{lAei| Qloela cyluAllRld $20
1) AUl U 5219 (M.
2) it gU (A8l (42N,
Compare open loop and closed loop control system with any seven points.
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OR

Explain James watt’s fly ball governor.
PR dl2etl s41U lld dldea yHxd).
Define following term.

1) Poles.

2) Zeros.
ol Aet| 2logal ALALRIA $31.
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Explain traffic light control system as a open loop control system.
2185 dloe 5214 [ReUa wUst gu 5216 [eu dl5 quemdl.
Find transfer function of given circuit where R1=100 ohm, R2=1Kohm and C=10
mili-farad.
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AU Al5eq] 2leus §52Uel 24 2Rl R1=100 ohm, R2=1Kohm ¥ C=10
mili-farad.
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Define following term
1) Laplace transform.
2) Transfer function.

o{Aei| Qloea cluALRId 52U

1) Q@Y 2o,

2) 2lesR s1al.
Explain air condition as a closed loop control system.
sAl2 gu $2ld (AU dild edlell Raufd uudl.
Derive order and type of following control system

_ K(s+4)
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2) G(S): 3s5(s+3)

s2(s2+7s5+12)
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_ K(s+4)
1) G(S)_s3(952+105+4)
2) G(s)=

3s5(s+3)
52(s247s5+12)

Derive the rule of block diagram reduction technique for moving summing point

before the block.
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Find poles and zeros of transfer function G(s)=—eto)

s2(s2+s-30)

45(25+3)

211§ §52Uelell Yol Wl 2Jey QL) GO =%y
Find transfer function from given block diagram.
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Q.3 (a) Derive the rule of block diagram reduction technique for moving take-off point

before the block.
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(b) Find transfer function from given pole zero location.
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(c) Find transfer function from given signal flow graph.
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Define following term.

1) Peak time.

2) Maximum overshoot.
ol Aet| Qlogal cAlLALRIA S31.

1) Uls uHA,

2) HedH wdReLR.
Draw the following input test signal and write their laplace transform.

1) Unit ramp.

2) Unit step.
{lAstl Belye 222 AU €12 el AHe] Q@Y 21U 51H Gqui).

1) Ylete 3y,

2) Y[12 2.
Explain the time response of first order control system subjected to unit impulse
input.
Y(ele oryed oeiyea uidlet vy 3SR 5214 [HeHell dHA uldeild
YHodl.

OR

Define following term.

1) Rise time.

2) Steady state error.
of|Aet| logal cAlUALRIA S31.

1) A 2LOH.

2) S| w2 R,
Derive transfer function of error signal using block diagram.
0dls SIAIAME GUAL 53 AR [RAAUde] 21162 §521e And),
Explain the time response of first order control system subjected to unit step
input.
(el U Beiyea wltled U 3SR 5216 (eHsil - Uldeild quesd).

Explain in short: ON-OFF controller
2SsHI UHd]: ON-OFF (o35

The transfer function of closed loop control system is given by F(s)%. Find
out

1) Natural frequency of oscillation

2) Damping ratio.
ot gU 5219 (AeMs] 2182 §52Ut F(s)=2. ¢lR1 A IUd Ml 211d 8. d)
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Explain PID control action for closed loop control system.
sAl2 gu $2ld (Aeu UL PID [1RiARl (sl yHdl.

OR

Classify controller.
5201 520 [cHiA1s.
The damping ratio and natural frequency of oscillation of closed loop control
system is given by 0.6 and 5 respectively. Derive the peak time of system.
s@llpS gu 5214 [ReHell vl 1A eetsfl 31lol Rl ua sed] wlddst
WaisH 0.6 WA 5 IR WIUAIHD 41 8. dl RieHeil Uls elpu Aadl.
Explain PI control action for closed loop control system.
oit gU 5216 (42U UL PI 5219 A 521t 4Hx1d).

03

04

oY

07

03

o3

04
oy
07

09

03
03
04

07
09

03
03
04

07
09



