Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - WINTER 2025

Subject Code: DI03000181 Date: 04-12-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

6. Nomenclature and Abbreviation are as per standard Text book.

7. In Gujarati transliteration, colloquial words are used for technical terms.

Marks
Q.1 (@) Compare open loop and closed loop control system. 03
(21) 20uot qu 210 sAlxs qu $d Rzed ofl 2uiize 52 03
(b) Define Transfer function. Also state its major advantages and limitations. 04
(@) 2102152 §52101 ofl cAulVUI AV, Aot U SIIERA 213 HUTEIRA RI1A) oy
(©) Define the following terms (1) Controlled variable (2) Manipulated variable (3) 07

Controller. For the given vehicle driving system block diagram- identify the
Controlled variable, feedback element, controller and Manipulated variable.

(8) 210aiudia cuvaiRia 83 (1) $2cs AAsid (2) Alorydzs AAAaid (3) 09
$21cR . 8] digal AUl HI2 of| RIR2H ol odls SIAUIAIH €21TAA B, dotl Ue]
AN [RAReH HI2 $21cs A3Aaid, s1sds AlCAce , S21ER Hal Alonydes
AAAcd 2] o exiid]
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OR

(¢) Identify whether given systems are open loop or closed loop with proper justification 07
(1)Electric Hand drier system generally available at public places
(2) Traffic light system at various crossroads of city in Gujarat
(3) Home air conditioning system.

(8) 2181 210d R22a 2AUot U B3 sAIHS Gu 2 A19Y dIfSs SREN 418 ¥UI6 AN, 09
(1) 2110y 3A 182 %21 UR 3sdIHi A1dd] Bos gl [AeH
(2) 2J%¥RUd ol ABA Hi AlHIoYU A AR RdI U ysdI Hi AH1dd] 21(85 clgfe Rizex
(3) &3] Hi 9uRId] 2R slosrilciol RAeH

Q.2 (a) Derive Transfer function for simple mass-spring- damper (mechanical translational) 03
system

(1) 218 s -Ruat -BauR yiad] (BB(63d 2louARicld ) [R22H HIL 2loS §5Ict 03
aRdl,

(b)  Write block diagram reduction rules ( any four) 04

(o) odis sl Rssaiat HI2 ofl (G113 dUil. (SIFURIUR) 0%

() Derive transfer function using Mason's gain formula for given signal flow graph. 07

(s) ;HIQ%—I RAd sAl 21§ HI2 HIRdol ofl Aol Sl ol GUA2I ST 2IoAAS2 §5RUol 09
adl.

OR
(a) Identify 'Poles' and 'Zeros' from the given transfer function.Also indicate type of the 03
system.
5(s+1)(s+3)
$2(s+2)(s+5)(s+7)
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(1) 2104 202152 §52101 u2ell [D22H ol YIcA' (poles YA 'BA%' (zeros ) N . 03
224 ofl 218 (type ) vl €1idl .

5(s+1)(s+3)

K

s2(s+2)(s+5)(s+7)
(b) Explain Mason's gain formula for deriving T.F. using signal flow graph method. 04
(1) Rd scll 215 Uz &l 2loris: $5%10t NEAU] 312 of] #1210l ofl Aot S13fcll (Mason's ~ OF
gain formula) 21451
(©) Reduce the g

iven block diagram and find the transfer function. 07

i 4 i

(s) el 210 oAlls SIUIAIH of (c143] uHIG) Rssiot s3al , 210152 $5RIl Aad . 09

Q.3 (a) Find order and type of the system having transfer function given below. 03
1

s3(s2+2s+1)
(1) 218 210 a1 2lou52 $5210t d10f] (D223 ofl 218U (type) 24 Aol 2AE2 (order ) 2NeN 03

1
s3(s2+2s+1)
(b) Derive equation for static Position Error Constant, Kp . 04
(c1) 22f2s WE210t 22 Slo2eoe Kp Hid] 2424 dIRA, 0%
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Q.4

(c)

(s)

(a)
(1)
(b)
(c1)
(©)

(s)

(1)
(b)

(o1)

(c)

(s)

(a)
(1)
(b)

Draw time response of 2nd order system with unit step input. Define following terms:
(1) Rise time t, (if) Delay time t4 (iii) Peak time t; (iv) Peak overshoot / Maximum
overshoot M, (v) Settling time tg

As0s A5 [A2H o Yfole 22U gotye AUdl HOd 21gH RRUIeA E1R] Hal of |
AMNUEI UEl ofl U1 A1

(1) A% 2183 1, (2) SIA 21 14 (3) s 218 t, (4) s AR 2le / AlSA AR
12 M, (5) Aefcar eig t

OR
List and Draw standard test signals.
22105S 222 RIAA ol A1E] dull 24al d 11,
Derive and draw time response of first order system for unit step input
52¢ 1SR RIedal Y[ol2 22U otye A udl HOdl RUle diRAl vial 1R.

Derive error constants and errors for type 1 system for unit step, ramp and parabolic
input (Kp,Ky,K, and related eg).

218U -1 [RAR2H ol Y[o12 22U 23U 1ol WRAG[AS oy AAIudl HA] AR vHal AR
slo22o2 diRAl. (K, KK, 2idl 20Gi[Eid e).

Write necessary conditions for stability.
22[AG2] #izoll %¥33] A v,

Find the angle of asymptotes for given open loop transfer function G(s) H(s). (Root
locus only up to this step.)

K(s+1)
(s+2)(s+3)
A Aot QU 210152 52101 G(S)H(S) 312 Ao2ld A1 ARApuLIeA M . (92
AlsA A1 22y Yl ¥ 59.)

K(s+1)
(s +2)(s+3)

By plotting various root locations and its related standard response, prove that
system's stability depends on location of roots.

YEI YEI 12 AIZRI0RA ol Aol AGi[Ed [A22H ofl UHIBId RRUle ol 25 E1F]al
Allcld 51 5 22 ofl 22(A (2] dotl 322 ofl 28It UR AHIYIRA 8.

OR
Explain the concept of root locus in brief.
22 dIsA of| [Aciidall ¢sHi AHmdl.

Using Routh's criterion comment on stability of the system having characteristic
equation given below.

P42 4+2524+95+6=0

Page 4 of 5

07

09

03
03
04
oYy

07

(ol\Y

03
o3
04

07

03
03

04



Q.5

(1)

(c)
(s)

(1)
(b)
(c1)
(©)
(s)

(a)
(1)
(b)

(o)

(c)
(s)

38 sigeRa1 ol GuRNIol &l A8l AN A SeselRFes Adlsel diof] [Redd]
S RICEHEESERR

s* 4257 +25°+95+6=0

Write the procedural steps in detail, to draw root locus.
12 dIsA ERUI HIzoll Ugldotl ualf@i [Ga1dd iR @ul.
Derive Transfer function for simple R-L-C series circuit.
HIEI R -L -C 1315 (52 H120] 2102152 §5I0t AR .
Explain Gain Margin and Phase Margin.
Aol HI[Fal A0l 525 HI[Fol A4,
Write procedural steps for drawing bode plots.

AllS vdle €141 ofl Ugldotl U2i(@4i dul.
OR

Write Force-voltage Analogy.
S1 - dlc2ey AH3UdI (RAolIdI ) duil.

Define the given frequency domain specifications

(1) Band width (i1) Cut-off frequency (ii1) Resonant peak (iv) Resonant frequency

AN glsdod] STA URHIRN of| AV Gu).
(1) Ao [AsY (2) se 2iTs glsdo?f] (3) sloioe s (4)%Blolo2 FlsUo]

Write short note on Bode Plots.

oIS vl (AR ésaliyd cul.

*xk
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