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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER- IV EXAMINATION -Summer- 2019

Subject Code: 3341701 Date: 09-05-2019
Subject Name: Control Instrumentation System
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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Answer any seven out of ten. cauizl sISUBL Ald<L syALoL 2iL,

Draw schematic arrangement for cascade control system and label each device
and signals.
525 5214, [Rz2H <l ollsapll caladl <M [Azdq il 2ugld 2izl.

What will be T.F. Y(s)/X(s) for fig. 1.
2UA gl 1 HI2 2482 559 . Y(S)/X(S) 4 49 ?

List advantages of open loop control system.
VYA QU 5214 [A22H AL 51212 @il
Define servo system.

Al [Azzu <l v g,

State Nyquist criterion.

Nyquist 5152[221 < 222H2 @vil.,

State necessary condition for stability.
22[01[a2l M1zl or33l s<dla (2rdl) @vil.
Define steady state error

228l 222 w12 <l vl quil,

Define transfer function.

2l SR S5 <l vl qul,

If damping increases; rise time will . (increase/decrease/remains
same)
oAl 301 98 ;5 dl AH 215 (Q8/ 42/ d Al d 6y 26)

what is a control system?
5214, (U224 51 561 ?

Derive transfer function for simple mechanical Mass-Spring-dashpot(damper)
system.

1£] Mass-Spring-dashpot(damper) <ol Risfrise Rizzd WI2 21452 559 HOAl,

OR
Derive Mathematical model for series L-R-C circuit.
Al L-R-C w5z vi2 Hadlesa Hizd oidldl.

Explain Force — VVoltage analogy.
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Force — Voltage 2i<141% Au4mAl.

OR
Compare open loop and closed loop control system.
U U 21 56t QU 5214 [z qvAl
State rules for block diagram reduction technique.
6dls SLAUAMH (R332 <AL (A4l quil.
OR
Derive transfer function for signal flow graph given in fig.2
HUUY BHg(A 2- (Ao 56 ULS U2 2152 §5U HOAL

Explain servo system with proper example.
4192, Gl A12 Ul [z AuamAl.

OR
State and explain Mason’s gain formula.
Mason’s I, SIHIAL AVl i AuAl,

Explain standard test signals.
221818 222 (A4 dl Humdl.
OR
Draw and explain response of first order system with unit step input.
5%2 132 [Az2HHI IsH 22U Y2 BUUAL HOLAL <UL 2131 DU dHMAL

Explain Routh’s criteria for stability.
22[61(a2] 112 Routh’s 51922241 dHamdl.

OR
Using Routh’s criteria determine the stability of the system having characteristic
equation S* + 653 + 1552 + 185 + 10 = 0.
Routh’s 516221l Heedl S* + 653 + 1552 4 185 + 10 = 0 525242215 »Hlszel
q19d] Rizzn w2 22(61(&2) 56 521,

Draw transient response of second order system with unit step input and explain
rise time, peak time, delay time and peak overshoot.

A5es 282 [M2ZHUL DIsH 22U Y2 DAL HOAL <UL 2120 21 A 21654, ls 2154
84 2154, vt ls 2442 92 dHMAlL

OR
State Hurwitz’ criterion for stability.
zz2[m(@2l Wiz Hurwitz ¢ 5192211 auomdl
Describe error constant for type-0 system with unit step and unit ramp input.
215U, -0 (U220 HIZ , B5H 22U Y2 2ied VA5 U Y2 HIZ2 2R Sid222 UHMAl,

OR
Describe error constant for type-1 system with unit step and unit ramp input.
219U -1E[RA2ZH HIZ , PA5H 224 SeAY2 Ve DI5H FY, Y2 HI2 DR SiedR2e2 AHMA.

Explain phase margin.
59 Sy UHMAL
OR
Explain gain margin.
AHel WSy AU,
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(b)  Write a brief note on Bode plot
(¢)  Bode a2 l Zs-in avil.

(b)  Write a brief note on polar plot.
(o)  wlEz @iz <l Zs5im |vil,
(c)  Define root locus. Explain procedure to draw root locus.

(5) 32 dls <l vl UL 24 32 dis elraldl usald AHmal.

OR

(@)  Explain on-off control action with its advantages and disadvantages.
(@) Ve 2lls UslRel 5e219 issd UHMAL DA dell SAEL-O1R514EL SxRUAL
(b)  Explain ratio control scheme with suitable example.

(00) A2l us1a-dl se2ia 2501 4102 GelswL U1 AHMA,

(c)  Compare P,PI,PD,control action.
(5)  P,PL,PD s<2ld sis59 4w414l.
(d)  Explain closed loop control system with suitable example.

(6) oA GElsWL UIE sAlns gU se21d [Az2H qHamdl.
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