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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 4 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4342405

Subject Name: Modern Control Technology
02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Time:

Date: 03-12-2024

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 non-programmable scientific calculator is permitted.
6. English version is authentic.
Marks
Q.1 | (a) | Classify control system. 03
uall | () | adlsel (Al Rieu. 03
(b) | Explain James watt’s fly ball governor. 04
(W) | BRI dlesil seld ol dAdsiel YHomdl, 0¥
C xplain Air conditioner as a closed loop control system.
(c) | Explain Ai diti losed | I 07
(5) | WR-5(52Ue4 5El%S gU 5216 (AU dLd Yuodl. 09
OR
(¢) | Explain refrigerator as a closed loop control system with block diagram. 07
(5) | AUs%2rel 0als SIAAM AL sElHS GU 5216 (MM dTE Yuomdl. 09
Q.2 | (@) | Define pole and zero of transfer function. 03
USL2 | () | 2LoRASR §51etell AR WA Ul o A uuld 5. 03
(b) | Define following term: 04
1) Feedback.
2) Actuator.
() | ollAell 2loea cAlLALRId SR: 0¥
1) §lsAls
2) WseyAeR.
(c) | Define laplace transform and find f(s) from given f(t) using laplace transform. 07
1) f(o) = Exotr2)
4
2) f(t) _ e+4-t +e—4-t
9
3) f(t) = sin4t + cos9t
(5) | Al 2leUslHa cUlvAlld 5] e Al 2letslHeAl GUALIL 531 09
A IUG f(t) Hiell f(s) L.
_ (t? +6t+2)
1) f(e) =
_ e+4-t +e—4-t
2) f(O) =—




3) f(t) = sin4t + cos9t

OR
a . . . _ s—1 . . 03
Q.2 | (@ | Find time response of transfer function F(s) = Goroy(s—n USing inverse
Laplace transform.
UgL2 | () | oedd dllY 2ledslHell GUALDL 5309 2115 5521l F(s) =g | 3
21O Rl 2l
(b) | Compare open loop and closed loop control system with any four points. 04
(@) | S16URL AR Ulger Ul el U wa sdlpS qu s2ld [Ueuel oY
U MR 52,
(c) | Derive the transfer function of following electrical network. Assume that R1= 07
10Q, C1= 1 mF, C=10 mF
R1 C1
T i} o
Vin C2T v
(5) | «llAstl SAsZl56 Aeds Hiell 2leus2 55215t Howdl. "Il 3 R1= 10Q , Cl= 09
1 mF, C2=10 mF
R1 Ci
O 1k o
Vin C2T v
Q.3 | (a) | Derive the rule of block diagram reduction technique for moving take off point 03
after the block.
U3 | () | ealsell ugdl es-21s UlEe2 WSl Hie eals SIAIAM [R551st 25(si5¢1 03
[(luy Aod),
(b) | The poles and zeros are plotted on the s-plan as shown below. Determine 04
the transfer function.
Iy
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(c) | Find transfer functibn from given block diagram using block diagram 07

reduction technique.
L]

(5) | vals SIAAM FUSs2At 25eils «il Hee &l WG wals SiARUH Higl 09

2l 82 §52Us1 k.
OR
Q.3 | (a) | Derive the rule of block diagram reduction technique for moving summing 03
point after the block.
U3 | (4) | edlseil ugdl ol ulesee wWAsdL Hi2 edls SIUIAM [R5521el 25[e15e1) 03

[ Hnq).

(b) | Plot poles and zeros in s-plane for the given transfer function G(S) = 04
1(s+2)(1+2s)
3(s+3)(1+0.55)°

(W) | w0d 2leUS §5UL G(S) = —rDUF29) yd sagloi WG wa HA | ¥

3(s+3)(1+0.55)

EER

(¢) | Find transfer function from given signal flow graph. 07

1 1
® > >—oY
R
(5) | Hd AU g6l ALsHiel] 2l 5211 k). 09




()

Define following term.
1) Rise time
2) Maximum overshoot

03

U4

()

ofleil Qo VAL 5.

1) A 218U
2) HedH #\dR QL2

03

(b)

Consider the unity feedback control system whose open loop transfer function
is G(s) = SGros) Find out Peak time.

04

(™)

Y12l slsals seld MU ¥ Bof v{lUsl GU 2leU s §5%Uel G(s) =
S1A dl Uls qH 2114,

05)

oY

(©)

Explain the time response of first order control system subjected to unit
impulse input.

07

(5)

Y[ele Uy Beiyeal ultlet UH 1SR 5219 (eHsl YHU uldetd
{1,

09

OR

()

Define following term.
1) Peak time.
2) Steady state error

03

U4

()

o{|Asil A6 AIWALRIA 52
1) Uls uuaL.
2) Sl we AR

03

(b)

The transfer function of closed loop control system is given by F(s)=
.find out damping ratio.

sZ+4 +81

04

(“)

ot qu 5216 [ARUe] 2leUsR §5Uel F(s)= GRL AWM 41

8 dl S[aL 3R LAl

2+4 +81

oY

(©)

The transfer function of open loop unity feedback control system is given by
F(s)= —(s+2)( e Find out
1) Closed loop transfer function
2) Damping ratio.
3) Maximum overshoot.

07

(5)

Ul gU $21d [HeUe] 2l §5RUet F(s) GIRLAMNA M 19
8. dl «{lAstl ol SlHd 208

1) $Al»S QU 2leA R §521et
2) Sila RN,

3) HedH 3{1d9)R

(s +2)( s+5)

09




Q.5 | (a) | Classify controller. 03
usl5 | () | adflsal 5 [c1ts. 03
(b) | Draw the following signals. 04
1) Unit impulse
2) Unit step
(W) | ollAsil A5dl €12, oY
1) Y[ele sruey
2) Y[e12 ey
(c) | Explain I control action for closed loop control system. 07
(5) | 56l qu 5216 (i UL PI (=81 (531 qHodl. 09
OR
Q.5 | (a) | List any two advantages and disadvantages of PID control. 03
USLS5 | (4) | PID [clARIell S16URL A slaeL el AR§1ALIA] ALE] 41U 03
(b) | Draw the following signals. 04
1) Unit ramp
2) Unit parabolic
(@) | oAl A3dl eR). oY
3) Yoy
4y Y2 WRAu{l(4s
(c) | Explain D control action for closed loop control system. 07
(5) | ot qu 5214 (42U Ul D 521 W 5lel yHd). 09




