Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: DI103000181 Date: 12-05-2026
Subject Name: Control Instrumentation System

Time: 02:30 PM TO 05:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Make checklist of requirements for an Ideal Control System. 03
(1) 24121 [Giistel vend) dizell 2idusdiRAg As(Ae clalid). 03
(b) Define: System, Plant, Controller and Disturbance. 04
(6) cuvaiRia s: Rrex, wdioe, $21dR Aal [S22dio. 0%
()  Explain Open loop control system with its block diagram, advantages and 07
disadvantages.
(8) 2Muol qu $21d R224a Aol cAlS SIRAAI, SRIEI A IRSIRIEI 2418 A9, 0Y9
OR
(¢©) Explain Close loop control system with its block diagram, advantages and 07
disadvantages.
(8) sA1% qu 521 Rexal doil ¢AlS SIAIAIH, SIRIEI 10l ASIRUEN 211D A0, 09
Q.2 (a) State properties of Transfer Function. 03
(1) zio2i52 §sctatl L1 U, 03
(b) Explain Steps for solving SFG using Mason's gain formula. 04
(c1) 3)240101131601 s1xjd ol GUANIl s3lal SFG (RIAd sal 215) G5AdIl HiZall Uddi oY
HH¥dI.

(©) Derive the transfer function for RLC series with its circuit diagram. 07
(8) RLC Aelq 21(5e siaiaia €14 2loisR $52ct AN, 09
OR
(a) State merits and demerits of Transfer function. 03
(1) 2102152 $52U0i0ll SIRIEIRA 2401 ARSIRUEIRA 114, 03
(b) Explain rules to reduce block diagram. 04
(o) ocls s gisdlal (G120 3o, oY
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Q.3

Q.4

(¢) Derive the transfer function for RLC Parallel with its circuit diagram.
(8) RLC 2unticRol 2182 s €13 2loi52 5210t A1),

(@) Draw time response of 1st order system for unit step input.

(1) yfGie 22y gforye HiZell Ui 252 R2edal 218 RUlo €13,
(b) Define following terms: Rise time, Peak time

(1) oNotl 2166 carvAIRc $A: ALETI 21, Uls 21

() Describe steady state error for ramp input of type 0,1 and 2 systems.

(8) 21y 0,1 21l 2 RRealoll 2y foiye Hidd] 228 222 ] el 5.
OR

(a) Draw time response of 2nd order system for unit step input.

(1) yfoie 22y gforye dizell oflon s R2aall 2l RRUo 1.

(b) Define following terms: settling time , delay time

(c1) oAl A€ cavAIRia 53): Aefor 2l , S1A eiefy

() Describe steady state error for parabolic input of type 0, 1 and 2 systems.

(8) 210, 1 210l 2 Realoll WAC(AS Foye Hi2gf 225] 222 2] Yefot S2.
(a) State Routh-Hurwitz Criteria for stability.

() 22NN aizotl 321-5(Texs0li HIUES EUil,

(b) Explain fundamental types of stability system.

(c1) 22Nl wend @220l yaeid usR Ad).

(¢©) Determine the stability of the control system having characteristic equation
() F(s):s*+28> +s2+2s+1=0
(ii) F(s): 35°+2s%+2s+5=0
(8) aiaif@is Allszel criad Griser vendlol 22oldld) oiss) 5.
() F(s):s*+28> +s2 +2s+1=0
(ii) F(s): 35>+2s%+2s+5=0
OR
(a)  State the rules for construction of Root Locus.

(1) 2 dis2uall GiaTel Hiall (G140 dui.

(b) Explain necessary condition for stability.
(61) 21 izl %33 241 2Henq).

(©)  Find the no. of asymptotes, angle of asymptotes and centroid for given open loop
transfer function G(s)H(s) = K/s(s + 2)(s+5).

(8) 2410 2uot AU 2loris2 $52101 G(s)H(s) = K/s(s + 2)(s+5) #12 ARaudiz2ol]
v, ARAFUIRA0ll YRl Aol Aolgs M,
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Q5 (a)
(1)
(b)
(c1)
(©
(s)

(a)
(1)
(b)
(c1)
(©
(s)

What is gain margin and phase margin?

Aefol HI[Fol Aol $5 HIFol Q| &?

Explain frequency domain specification.

slsdo] Sidaiol] cl2iGisalil Axdl.

Construct the bode plot for G(s)H(s)= 5/s(s+2) .

G(s)H(s)= 5/s(s+2) HI2all oIS Ll cfalld],
OR

List steps for solving Bode plot.

1S vdle Bsadl Hizall uardiudlol] A1€] cialld).

Describe Log scales in brief.
dlor 25cq] 2@ gela s
Construct the bode plot for G(s)H(s)= 1/(s+1)

G(s)H(s)= 1/(s+1) #HI2all oIS L2 Glotidl.

*xk
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