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* Consider the feedback contgol system shown in Fig.l to answer Q1,Q2, Q3 and Q4

Q1. The effect of increasing the gain k, on the step response is
(a) decrease thestability of the system
(b) increase the steady state error

decrease the effect of the load disturbance

y bande

Q2. Theeffect of increasing the gain k4 on the step response is
(a) increase the stability of the system
(b) decrease the steady state error

(c) not affect the steady state error due to R(s) and disturbance
fd) aandc

Y(s)
Q3. The sensitivity of the closed loop transfer function ( to k2 is
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4. The type of the system with respect to R(s) is
(a) Zeroif k3=l d

@cru if k_l =5
(c) One for any value of &

(d) Oneif k, =1
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sreasons to design control systems are

1) Automalic control  (b) Remote control (¢} Power amplification (d) all of the above

The actuating signal (u(t)) of a closed loop control system can be expressed as ( f is some function)

(a) u{t)=f(r(1))

(b) u()=fr(t),y(1)) *
(e} u(t)=f{y(t)
(dycand b

Q7. Consider a transfer function G(s) with poles ~1 and -2+ and zero 3 and G(2)=-0.1,
Then G(s) is

, 5.1(s = 3)
a) (7(85) =~ :
@ () (s+D(s+2+ (s+2 ~ 1)
. L.7(s-3)
o G“)_pp+0@+2J;)
Y G = |7 (5 )
(s DR )s+2- )
@ G(s) = Sl(s—3)

 (sB(s + 2+ ) (s +2— )

@.‘onsider thesblock diagram shown in Fig.2, to answer Q8 and Q9.

(8. The déterminant of SFG corresponding to the block diagram shown in Fig2 is
@a=1+GG,G, +GG, +GG,G, + G,G,G; - GG,
P/ 4 =1+GG,G, +GG, +GG,G, 8880 + GG,
(€) & =1+G,G,G, + GG, + GGG, +G,G,G, + G, G
) A =1+GG,G, +GG, +GG,G, - Gl ~ (G,

, . YR
Q9. The numerator of the transfer function 1S
R, (s)
() -GGG, + &5
(b) - G,G,G, - GG,
(©) G,G,G; +G,G,
: (d) none of the above
<l Y{s 2+3s 2. |
%D. If —--{—) = = and K{i)=—+ —5 » then the steady state response is
R(s) 243s+s° £ 5
] @B+ 1)u(t) () () (¢) (2+t) u(t) (d) oo
o . _ _ g
M1, Consider a tmity negative-feedback control system with G(s) = — R — ang.Pj
s°#+45+25
; 2 L K,
controller with transfegfunction & (K)= kﬂ +—, then the valugiof £, so that the
0 ¥

steady state error due to unit ramp input equal to  0.04.is

%\ 25 (c) 50 (d)none of the above

12. To obtain hzéro steady state error for astep input, the system lype should be at Jeast

Qo Muw V| SVl alis

AW el auwdipll aizd



o> , P —l
= fa 4_:; JJS‘J . . P f)‘ r_‘../i_- o=
@Lne (b) zero (c) Two _(d) Three r i "2(; \\_&

013, A closed loop control systeni§ described by the st

ate equations

§ =] 1 )
X = [ I i:}I I [OJM, Y= [ ]]r then the transfer function 7~ 0 = (5)

U (s)
is:
, 2 3 ] %4
(2) < — = il (d) none of the above
/'r""\| S5+ 7s + 1 §° #3541 S+ s5+1
ionsider a unity negative-feedback control system with an open loop transfer function
(ff N . =
BG (5)G(s) = = then system will have the fastest set(ling timé if and k
$(34-2)
only if

kk k
(a) M'P = | 'F“z—d (b) kkﬂ =l+kk, (o) \/—kﬂ — —I— +—3-i (d) none of

the above

S+ k
onsidera unity negative-feedback control system with an open loop transfer function G(s) =

sl £)s” + (P s + 1 -
as shown in Fig.3 to answer QI8, Q16,Q17 and Q18.

and

root loctigiof this system is (as a function of the parameter k) is

3. 1t 1s desired thatithe absolute value of the stead

y state error for a unit step input be lessahan® | 0%
of the magnitude'efithe unit step input,

then the range of k required is

(a) 0.8<k<|.2 (b) 28k <3.3 (c}3.6<k<4.4 (d) none of the above

r The open loop zeros of the roet locus are

(a) 0 and -k (b) 0 and —1 (ch-k (d) none of the above

. The closed loop system is stable for

(a} k>0.618 (D)k>0  (c)k<0.618 (d) nene of the above

- The open loop poles of the root locus are the roots off

(8)s* + 5 (0)s” + (1 + k)5 + (k- )s +1— & (c) 0 and SNy s> + 52 + ]

2
- : . F{s) st -1
Consider a control system with transfer function

; , the bounded input
H(&) 4s° +1
applied to this system that will exciteg an unbounded output is 4_ ;
a) r(t)=sin(21t) (B r(t)=4sin(0.5¢) (c)r(t)=0sin(0.25t) (d)r(t)=7sin(0.2t)

; = 4k .
~onsider a negative feedback control system with G(5) =—- and H(s) =1+ ks , then the value of k and k, such that
5

= [ § V3 ates closed loop poles are

D M P SIS = 0.5 g4kl k=05 (d)ea h=012s  SbxSl dwaig)
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Q21 The unit step response of a system is medslired as YU)y=1+e" —2e™ then the (Fallter function of the systen is
3542 s+ 2 357 +Gt+

1) — —— Aﬁ —_—_— (c) (d) none of the above
s(s+D(s+2) @ 1)(s +2) (s+ l)(s +2

Q22. Aunity negative- feedbakcontroller has the the plant G(s5) = — = , the range of k so that the settling time (2%
s(s++2k
criterion) is less than 2 seconds is

(a) k=32 (b) k>2 () k=8 (d) none of the above

223, In termg of k, and kz (assume of £, >0 and k,>0), the region of stability for the system shown in Fig.4 Is

@0< k< k(b)) 02k <k (c) 0< k,<2k

(d) none of the above

Consider the Bode-diagram of tHe transfer function G(s)H(s) shown shown in Fig.5, to answer (324 and Q25

24, The poles of G(s)H(s) are the roots of
(a)s+0.2  (b)s(st4)  (c) s(s+4)? (d) s+4
25. The low frequency portion is

Sl 12.62
(d)

I 0.8
(a)— [ (c)
s s §

Consider the frequency response of the second order transfer function T(s) is as shown in Fig.6, to answer Q26;, and Q27.

26. The damping ratigief the transfer function £ s

(a) 0.29 (b) 0.2 (2) 0. (d) none of the above

7. The natural undamped frequency W uis

{a) 0.88 (b)Y 0.83 (c) 0.81 {d) none of the above
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