Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering — SEMESTER -4 (NEW) — EXAMINATION — Winter-2025

Subject Code: 4344102 Date: 08-12-2025
Subject Name: Control Engineering
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) Define: (1) Plant, (2) Controller, (3) set point 03
U1 () vl AL (9) Wil () s2lar (3) A2 Ulye’ 03
(b) Give advantages of closed loop system 04
(O)  S4l» gu (AU «ll d1¢ QlLdl. oY

(c) Draw and explain the block diagram of open loop system. Give an 07
example of open loop system.
(5) el qu [RMRHell vdls SIUAM £l ol YUl wlUel gU 09

[R1224 of w15 Gl WYl
OR
(c) Draw and explain the block diagram of close loop system. Give an 07

example of close loop system.
(5)  5Alo 9U (AHell 0dls SIUAIM €] Wal AHdL 541 GU [eH 09

o A5 Gele AIUL £IRL.

Q.2 (a) Give Force voltage analogy for any three quantities 03
USL2 () 516 URL AL dd HIZ 51 dIEes AL w1, 03
(b) Give steps to find transfer function 04
(@) 2lesR §52Uqt el HI udld] alldl. oY
(c) Find out the transfer function of the mechanical systems in figure 1 (a) 07
and figure 1 (b).
(5) LSl 1R wal 4Ls(d U) Ui A1E [5(eAs6 MR o 2leds 09
§521el 21,
OR
Q.2 (a) Give force current analogy for any three quantities 03
Usl2 (W) S URLARQ dad HI2 sl S22 UlRAAL ). 03

(b) Define: (1)Characteristic equation, (2) zeroes of transfer function, (3) 04
poles of transfer function

(O) L] UL (9) dletfSLsdl s R) 2loU 8 §52et o1l Qod] (3)  o¥
2l §521el o1l Ul
(c) Find out the transfer function of the given electrical system in figure 2. 07
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Derive the transfer function for a pure capacitor across AC supply

AC AWy Ui %15dl A5 FU{leR o 2leusR §521e dlRdl.

List the applications of transfer function

2l §52Uslell GUALLL w4 ().

Draw the graph for impulse, step, ramp and parabolic input and give the
Laplace transform of all four signals

199, 22U, U A WRAML[ES Bty HI2 ALS €12 A AR [R1AUg
of A1y 2leuslH wU)
OR
List the properties signal flow graph.
R 56l AL <1l A 1eH ol A€l 1.
Write the steps to solve signal flow graph
[R1ud g6l A1Qu G3edl Hie Ydldl dull
Draw and explain with derivation time response of 2nd order system for
unit step input only.
Y[ele U getye i (geld sH «il [ReH «ll cu(d A4y Uldle
dlRdl, €l wel Ayl

Find out damping ratio and natural frequency of oscillation for the
system with transfer function:

C(S) / R(S)= (2+8S) / (6S? + 10S+18)

WSl HING WS R oll 2ledsR §52Ust Ul STl RNTR Wal
eldsi oil secl wig(d AlH:

C(S) / R(S)= (2+8S) / (6S? + 10S+18)

Define: (1) Delay time, (2) Peak time

U] WYL (1) (Ao AHA, R) [RIWR YHY
For the given system, find out and plot the location of poles and zeroes
and comment on the stability of the system:
C(S) / R(S)= (17+11S) / (2S% + 255+100)
WEN WG [H2H o1l Lo 5 §5Ue1 ol dHIM Yo’ Wal Hd AL wa)
ALS UR H1A (U 5. dedl [eu «fl ReRdl uR 2wyl s:1.
C(S)/ R(S)= (17+11S) / (25% + 255+100)

OR
Give the steady state error (ess) for unit step, unit ramp and unit parabolic
inputs for type 0 system
Yl U, Y2 3, wa Y2 WRAullEs peiye Ul 28U o
124 <l Ra12 Retld A2 (ess) WUl
Draw time response of a system and show (1) Transient response (2)
Steady state response on the response graph.
[RieH oll MHA uldale €121 wa YHY uldule AHQuW UR (9) allbLs
uldetld, R) Rk Raufd uldeild selldl.
Determine stability of given characteristic equation using Routh
Criteria:
25%+6S%+4S+1 =0
1Y HUES ofl GUALIL 53 w10e dla(@ls UMl s0Aell RURdL 1551
ERE
25%+6S%+4S+1 =0
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Define BIBO stability and Give necessary conditions for stability.

| WYL oflod] Re1Rdl. ReRdl HIE %3] 2cll A1
Give the rules for construction of root locus.
02 Alsdell (UL HI2ell () M),
Sketch the output for P, I, D controllers for unit step input. Compare the
response of three controllers in detail.
Y[cl2 U ©e1y2 HI2 P, I, D USIR ol 52162 oli 4162y elR]. ALY
52162 il Uldle ([dadRyds 4w 14

OR
Classify control system stability on the basis of location of poles of the
transfer function
21182 §5%Uclell Yol oil Lol ol AIEIR (A8 el Re1Rdl o
ao{lsd 52
Define: (1) Gain margin, (2) Phase crossover frequency
2 u] W) (1) Aot HIXTe () 35 sl-uildR AIgd
Classify modes of control action. Explain continuous type controllers in
detail.
521d A5t «il (Aldy 1S of 4ol52 521 521y USIR «ll 52162

o (Al lRyds UHextd)
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