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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 non-programmable scientific calculator is permitted.

6. English version is authentic.

Date: 13-06-2024

Total Marks: 70

Marks
Q.1 (a) | List requirement of good control system. 03
ustl | () | 25 ARl s2ld Ried IR «il R+l ULl quil° 03
(b) | Compare open loop and closed loop control system. 04
() | st gU wa s61S gU s2ld [AeH «il AWM 52, oY
(c) | Draw block diagram of closed loop control system. Explain closed loop control system with suitable 07
example and neat sketch of it.
(5) | 59l»S QU 5214 [ARUsA] 0als SIAIAM 1] . ALY w1s[d Aleedl GelSQ GRLSAIBSGU | 09
5219 (e dHod).
OR
(c) | Compare feed back and feed forward control system. Which type of control system will you suggest 07
for vehicle driving system(considering speed and disturbances) : Feed back or feed forward ? Justify
your answer.
(5) | 8lsAs ua 8l 5ldS 52ld UM ofl UWIHEN 52, dlsel Udlddl HI2 dR 56 [eH | 09
YU ? 815 As 5 §lS §12AS? (HSU wel SlRele elal Au(lA) . dHIRL YUel o] A1UAL
YRAIR 52,
Q.2 (a) | Derive transfer function for simple mass-spring-damper system. 03
Ul | () | ALEl HIM-[RI1-3UR dloil RieH HIR 2lesR §5RUel And) 03
(b) | Explain rules of block diagram reduction (minimum four rules) 04
() | odls SIRUAM ISestotl [AAH] Hd] R AR [AUH)) oY
(c) | Derive transfer function for the given block diagram.( figure 1) 07
els)
(5) | Guz e2lldd 15[ 3 1 0dls SIAAM 5etet ol 31Q 21U 559l AdL, 09
OR
Q.2 (a) | Derive transfer function for simple R-L-C series circuit 03
ug2 | @) | ulgl 1R-Ag-4] (R-L-C)A13x ulBe HI2 2led s §52lei Hod). 03
(b) | Explain Mason’s gain formula to derive transfer function from signal flow graph 04
(W) | AU $6ll ALs GIRI 21U 6R §5el Haddl YL «fl Mason’sA\ &t 1]l qHidl. oY




(c) | Derive transfer function from the given signal flow graph ( figure 2) 07
5
Rfs) o
_HS —Hz .
(5) | GUR catlde u1s5(d 2 HIR A 56l ALs «il 21d 2leAs s521e1 Hodl. 09
Q.3 | (a) | Define (1) transient response (2) steady state response 03
UsL3 | (M) | vl AU (1) 2llcopuee Rl (2) w51 w2 Radleyd 03
(b) | Derive time response of first order system with unit step input. Draw the response. 04
(W) | 532 w1SR RieH ol Y[ele RU Beiye Hisll 218H Ry diRdl. M ReA ol ALS €R]. | oY
(c) | Derive steady state error for type 1 system with unit step, unit ramp and unit parabolic input. 07
(5) | 2l8U 1 Rieu ol Ylele R, Yl 3y, Y[ed2 WAedl(@s seiye I Sl 22 w2 dIRdl . 09
OR
Q.3 | (a) | Define (1) characteristic equation (2) order of the system 03
UsL3 | () | culual ) : (1) 33seRRes 8sdelel (2) 1S wils 8 Rieu 03
(b) | Draw time response of second order system with unit step input. Define (1) Delay time (2) Rise time 04
() | A5 SR 12U «ll Y[e12 22U eiye Hizell 218U Rl «ll ALs elRLAAL MM (1) (S | 0¥
2LOH (2)UL 218H
(c) | Derive steady state error for type 2 system with unit step, unit ramp and unit parabolic input. 07
(5) | 218U 2 [1eH <l Y[eie Ry, Yle1e 3y, Y[l WRAil[@s geiy HIS S| 2 22 dIRdl 09
Q.4 (a) | State necessary condition for stability. 03
ust4 | () | (@2l 1l w23l 2Rdl (@A $5121e1 ) dull 03
(b) | Using Routh’s criteria, determine whether the given system is stable or not ? 04
S5 +85*+25%+252+35+15=0.
(W) | e 518231l o1l GUANIL 531 w0 R «fl R(04(d2] «155] 53U oY
S5 +85*+25%+252+35+15=0.
(c) | Write procedural steps for constructing Root-locus. 07
(5) | 22 dlsy eldl HIR «il Id <1l yaLfeui qudl. 09
OR
Q4 (a) | Define BIBO stability. 03
usl4 | (1) | BIBO [w[@2+ll ciluy] 24 1), 03
(b) | Explain Routh’s criterion for finding stability. 04
(W) | R[c4[a2] o158] scl HI2 08 513U HHN1d). oY
(c) | Draw necessary graphs for various root locations Vs. System response and prove roots of 07
characteristics equations determines stability of the system.
(5) | Qe Rl Vs 22 dl32lel ol ALS €12 el £2Uldl ¥ [eHAl R(w(@d] 22 i3t U2 | 09
WIELRd 8.
Q.5 (a) | list benefits of Bode plot. 03
U85 | (34) | Bode Plot «il §ld&l %8llcl . 03
(b) | Write procedural steps to draw bode plots. 04
(W) | Bode Plot £lcl HI2 «{l 2 il UdL(elA] qud). oY
c - _10 07
(¢) | Draw bode plot for G(S)H(S) = =)
(5) | wd (UM HIR Bode Plot €RLG(S)H(S) = (si‘io) 09
OR
Q.5 (a) | Describe frequency response. 03
Usts | () | slsderil Radled ydomdl . 03
(b) | Define : (1) resonant frequency (2) Bandwidth 04
(W) | vl A1) (1) lete2 slsasl (1) Wos (dsy oY
(c) | Write short note on Bode Plot. 07
(5) | Bode Plot [dQl &seild qud). 09




