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FUNDAMENTALS OF CONTROL SYSTEM

Pratia o . fF =) [AferRan 3 : 70
Time allowed : Three Hours] [Maximum Marks : 70

P () FYRyedAard, 99 8 e ar & IR |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) NAH T F e YT %) FHGR T Grel & Biford |
Solve all parts of a question consecutively together.
(iii)  ¥eAF T F1 79 98 & TRHT Fiford |
Start each question on fresh page.
(iv) 27 sTa 7 i 8 Rt A S sran # A E |
Only English version is valid in case of difference in both the languages.
L) o § B it Fra gonelt reas o T8 wEdi 2 7
(a) we-o9 frgEm @ (b) Ger-e e &
(c) Higs frmm @ (d) e FeEo
Which of the following control system has no feedback element ?

(a) closed-loop control system (b) open-loop control system
(c) feed-back control system (d) automatic control system

(2) feumu @ I & AT B B
R(s) —{G,(s)|—| G,(8)|—~C(s)

(@) G,(s) +Gys) (b) G,(5)—Gy(s)
G,(s)
(c) Gz(S) d) Gys) 'Gz(s)

What will be the transfer function of given block diagram :
R(s) —={G,(s)|—{G,(s)| ~C(s)

(a) GI(S) + Gg(s) (b) G](S) o Gz(s)
G,(s) a
(©) GZ(S) d G](S) (—’2(5)

(1 of 16) P.T.O.
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cs 1 c) 1

@ R()~1+6G0G) ®) Res)-1-G()
Cs) _G(s) C(s) _G(s)

©) R@s)“1+GE) @ R)“T1-GE)

Which statement is correct for unit positive feedback system ?
cs) 1 CCm 1

@ R(s)~1+G0) ® Rs)“1-GE)
Cs)__GGs) oG

© R(s)-1+G(s) @ Rs) " 1-G()

fry 1 & 0 a1 st ST Fou U st e % THHE I 8 7

R(s) — G(s) —1%——‘ E(s)

C(s)

@ R@)— G(s) E(s)
C(s)
%

(b) R(s) G(s) E(s)
Gls)

(c) G(s) E(s)

+
@) R @——-» E(s)
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Which one of the following block diagram is equivalent to the given block

diagram ?
+
R(s) — G(s) E(s)
C(s)
(@) Res) ——v(+ %H G(s) E(s)
C(s)
(b) R{s)-i(%——v Ge) — E6)
1
G(s)
TC(S)
() R N | G(s) E(s)
G(s)
C(s)
(@ R(s)J)@———’E(S)
il W
G(s)

P.T.O.
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(5) e e w1 Sha yaTe U fam § qutn w2 lmﬁam&rﬁaﬁlé@?w
&t 7

C(s)

Y —

R(s)®

(a O
(c) 2
The signal flow graph of a system is shown in figure. The number of two non-

d 3

touching loop will be ?

W —

R(s)e

(a O
(c) 2

fa fee e s wr Sar se P A d s @ 2

o~ )

—>

.-[.I 1
—
W
S

e
—

1 SRC
@ TTsSrRC ®) TTsrC
SRC

(© T-SRrC (d)
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The transfer function for the diagram shown below is given by which one of the

R E,(s)

EE305.
following ?
C
" | L
T I\
E(s)
. T
(@ TFSRC
SRC
(© T-srC

G,G,

@ T7GH,+G,H,
G,G,

SRC
(®) T¥sSrRC

(d 1+SRC

GIHIGZH‘Z

C(s)

® T+GH,)(+GH,)

G,G,

) 1+GH+GH2+GGHH2(d) 1-G, ~G,+ GG

C : .
The transfer function %é))' of the system shown in the figure 1s

R(s)

G,G,

G,

H,

@ T+GH,+GH,
G,G,

+ G2

H2
GIHIGZI{'Z

C(s)

®) [T+G H)(+G,H,)

G,G,

©) 1+GH+GP12+GG21{IP12 @ T°6.-6,+ GG,

P.T.O.
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(8) MaawfrgER:

IM A, b) A
@ — ® Ty
ZMKA Ay
© 2 @ Tua

Mason’s gain formula is :

IM AL A
(a) A (b) EM A,

IMA Ag
(c) A @ Sua

(9) HaEHIE 3 Fifd AR :
(a) H e T au1 % feafin e
(b)  Fifres Tex Frgea aun Jfures faratln avw
(c) u et Fg au e feafor adu
(d) 3t et sigea aun &a faafon ador
The desirable features of a servomotor are :
(a) low rotor inertia and low bearing friction
(b) high rotor inertia and high bearing friction
(c) low rotor inertia and high bearing friction
(d) high rotor inertia and low bearing friction
(10) IR FRFAATIFHAA 2 :
(a) Toish! grEeiet qun ehieet
(b) HETHIE TUT THIFAL
(c) Tz grarier aur fiish Hia gawH
(d) 3w H A B T

Use as error detector :

(a) Synchro transmitter and techogenerator

(b) Servomotor and techogenerator

(¢) Synchro transmitter and synchro control transformer
(d) None of these
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(11) = & & 8 1 g &1 P @ 7

(a) Tr= == fa (b) AR Tfa-aeTeel A&

(c) o wfa-3™ (d) I SATYYI/SSed LI

Which of the following is a property of servomotor ?

(a) Low running speed (b) unstable speed torque characteristic
(c) Slow response (d) High torque / inertia ratio

(12) af2 fret denfiet 3 o(t) Tet fawanad, e(b) Frfa fawa qem K Topifier Faais 8, a

@ K ® 3
(0 K (d KS

For a tachometer, if O(t) is the rotor displacement, e(b) is the output voltage and
K is the tachometer constant, then transfer function 1s :

(a) K$? (b) —g—
(¢ K (d) KS

(13) N o1 3eiagI-Hebfeher e A& 2 7

(a) VWHA (b) ZEBIH

(© femnt d) HEAR
Which is not an electromechanical system ?

(a) Stepper :ﬁotor (b) Transformer
(¢) Synchro (d) D.C. motor

(14) fer-feafa 3fe =i forar s a2 :

(@ e, = lim SE(s) b)) e~ limOSE(s)
§— ® 5
() e,= lim0 E(s) (d) e = lim E(s)

Steady — state error can be written as :

(@ e, = lim SE(s) (b) e, = IimOSE(s)
() e, = lim E(s) d) e, = lim E(s)
s—0 s—

P.T.O.
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(15) 2w e P G(s) ~ 7 & e 2t e 2
(a) <189 —0, 5w — &I FFm (b) I@—l,fﬁ?ﬂ‘ﬂ—@ﬁﬁﬁm |
) eiu—1,vm-sifefHEE () 2189 — 2, wuH — e e
If a control system is represented by G(s) = Tlg thenitisa:

(a) type — O, first order system (b) type— 1, second order system
(c) type— 1, first order system (d) type—2, first order system

(16) T3 2o % WUH T H Iufedrd Jea A 2, 4, =5, 3 fepr g

(a) ¥ (by wifSie st

(c) Ireawdt (d) 3 ¥ RIS

First column elements of Routh’s table are 2, 4, -5, 3 then system will be :
(a) Stable (b) Marginally stable

(¢) Unstable (d) None of these

(17) aﬁﬁ?ﬁuaﬁﬁﬁmwaﬁmﬁmwwyuswwé,mﬁﬁaw

&
(@) 0.5 () 1
(¢) 0.707 (d) 0.33
If characteristic equation of a second order system is S2+3S +9 =0, the
damping ratio will be :
(a) 0.5 by 1
(¢) 0.707 (d 033
(18) aﬁmmﬁ%wﬁmﬁaﬁﬁa%maﬁmg&mﬁ%:
(a) Rreaak (b) T SRR
(c) Tora st (d) efors ferrem
The largest error between reference input and output during the transient period
is called :
(a) Peak error (b) transient overshoot

(c) Peak overshoot (d) transient deviation
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(19) fedva Hif2 Frera ¥ fore el 1 wrpferes s 10- e / v 2 7T JFEHicd

ST 0.1 3 A 2% Sefedm @ = g 7
(@) 40THTE (b) 10 EFHIS
(c) 047w d) 4%HE

For a second order system, natural frequency of oscillation is 10 rad/sec. and
damping ratio is 0.1, what is the 2% settling time ?

(a) 40 second (b) 10 second

(¢) 0.4 second (d) 4 second

(20) T Te =TT IFRG HTTFTFR ?

C(s)
(a) 72mrRE-1 (b) TEI-2
(c) T=9-3 (d) 3 Y BIETH
What is the type of given block diagram ?
1
R s?+6s+8 Cis)
i
S
(@ Type-1 (b) Type-2
(c) Type-3 (d) None of these

1) foreht zréu—2 Frer o Yox s o R gun Ffe &1 wF B

@ 0 (b) 1

() (d 10

For type-2 system, the steady-state error due to ramp input is equal to :
(@ O b 1

() o« (@ 10

P.T.O.
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(22) Tt e % wediue Wi wieafie e o faa 2 | frepra g

(a) Wi fer (b) fer

(c) FAfBR (d) wufaay fer

A system has multiple poles laying on imaginary axis, system will be :
(a) Marginally stable (b) Stable

(c¢) Unstable (d) Conditional stable

(23) T man frepfore Mm@ gwiar 2

P 1,,axis
e > R, axis
-1+j0 / 0
v
(a) wifsHa f@R (b) ferf=m
(c) ferf=m (d) 3 BT
Given Nyquist plot shows :
M 1, axis
«—e —» R, axis
-1+j0 / %
(a) Marginally stable (b) Stable system

(¢) Unstable system (d) None of these
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WWG(S)=%WE)I§ NG :
(a) 0 Srfi/ewes aum 0° bt fwe
(b) 20 Srfi/ewes 7T 180° % frwe
() 20 Srsfi/aeeh qum 90° % R
(d) —20 /g quUT 90° Hl 1w

1
Bode plot of transfer function G(s) =7 is :

(a) 0 db/decade and 0° phase shift

(b) 20 db/decade and 180° phase shift
(c) 20 db/decade and 90° phase shift
(d) —20 db/decade and 90° phase shift

TG A T A @

@ W, =WnEg-1 (b)
© W=wpl-g @
Expression for resonant frequency is :
@ W,=Wag-1 (b)
© W =W; 1-§2 (d)

(26) SR ARG IR :

(a) LA Hell Fedh (b)
(c) TWE el Heah (d)
Bode plot is applicable for :

(a) Minimum phase network (b)
(c) All phase network (d)

W, = WAl -&

W =WaE2 -1
W, =Wal1-8

W =wWae-1
HAferehan el Feah
T H HIS T

Maximum phase network
None of these

27) RrvfEm g (MyE) A M =1 gR=dazm:

(a) ma%@ﬁ—% (b)

(¢) T™H=r=033 (d)

The constant M circle for M = 1 is the
1

(a) Straightlinex=-7 (b)

(c) Circle with radius r = 0.33 (d)

whifass fa=g (-1, 0)
Ta s r=0.67

Critical point (-1, 0)
Circle with radius r = 0.67

P.T.O.
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afs fareg ey <t wImETd Hreufe 3 I T HA & dl Il el @ -
(a) 3T (b) whifieh WeA
(c) fBr (d) R
If the root locus branches crosses the imaginary axis the system becomes :
(a) Overdamped (b) Critically damped
(c) Stable (d) Unstable

foreft fag v PP & 37T B o Ut et o e § & e B
(A) foreg v grff 3k e = |

(B) fRr g qfe %1 wm s |

(C) Torepra <1 wfaforar ot gl |

SHGAE R ATHE B ?

(@) (A), (B)a=1(C) (b) (A)au(B)

() A)TAT(C) (d BT (C)

Consider that in a system loop transfer function, addition of a pole results in the
following :

(A) Root locus gets pulled to the right hand side

(B) Steady — state error is increased

(C) System response gets slower

Which of the above are correct ?

(@ (A),(B)and (C) (b) (A)and (B)

(¢) (A)and (C) (d) (B)and(C)

(30) s P g ra d 3 sdwde AR A d e A Al awhd & :

(a) 39 (b) 59 IS
(c) 44 3 1 fim (d) YU i

Root locus of a system have 3 asymptotes then system may have :
(a) 3 poles (b) 5 polesand 2 zero’s
(¢) 4 polesand 1 zero (d) All above (1x30)
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Explain the following terms :
()  3Ta Hed
Transfer function
(ii) @ I TG 0T
Damping ratio of a system
(i) = AR s
Velocity error constant
(iv) forg o = I fog
Starting point of root locus
(v) T o= % e

Control system components

3. (i) gﬁ—@aéﬁ-&mﬁﬁméﬁﬁwﬁﬁq |

Compare the open — loop and closed — loop control system.

i) o H wefia st sTR@ &1 301 B ATH hifaT |

H,

R(s) G,

H “

L

£
<

Obtain the transfer function for the block diagram shown in figure.

| H,

"

1007
(2x5)
» C(s)
—> C(s)
(5+5)

P.T.O.
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4. (i) ud aﬁaﬁwwmﬁmwmmwﬁmﬁml

Explain construction and working of A.C. servomotor and determine its transfer
function.

Gi) TR S Y dren 9 e FHeTd |

Explain construction and working of synchro pair. (5+5)

s feh Yt e o 6 3T D SERR B anwsd | e e e faftreansd
=1 afearfya it |

Explain the unit step response of a linear control system. Define also the following
time response specification :

() Tacsam
Delay time
(i) e T
Rise time
(iii) fd T
Peak time
(1v) i srfererem .
Peak overshoot
(v) fermam
Settling time (10)

6. () v A fro frew fwe sfenafies gifieror Frefiafiaa @ & et 81 &
T T3y e aehHte & K <hl T 1 i |
S4+583+582+4S+K=0
The characteristic equation of a feedback control system is given below using
Routh’s stability criterion, find the range of K for which the system is stable :
S*+58°+582+4S+K=0

(i) Trefafaa s e fekma 1 gt e S |
10
s(s +1)
Sketch the polar plot for the system having transfer function as :

10
GO =55+ 1) (5+5)

G(s) =
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7. (i)_ﬁﬁawﬁaeﬁ%lwﬁwﬁéiwaﬂtma%mﬁmaﬁﬁﬁn

Explain the stability of control system. Differentiate between absolute and
relative stability.

(i) 3T T e quasd |
Explain Nyquist stability criterion. (5+5)

g Frepra ot e fargyy w1 o Fram fafae |

Write the rules for construction of root locus of system. (10)

9. o wftw feoaforat fafle :
Write short notes on the following :
() FEvugfadsm 31T 9Tt & FhA |
Test signals used in the analysis of control system
(i) P
Tachogenerator (5+5)
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