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CHAPTER

MCQ and NAT Questions

Q.1

Q.5

A control system is represented by y(t) = x(t + T)
with T> 0. Is the system causal?

(@) Yes (b) No

(c) Notnecessarily (d) None of these

s(1) is step response and h(t) is impulse response
of a system. Its response y(1) for any input u(f) is
given by

d t
@ [st-Tu)de
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(b) |s(t-1)u(r)ar
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d) |h(t-t)u(r)de
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When a human being tries to approach an object,
his brain acts as

(a) an error measuring device

(b) acontroller

(c) anactuator

(d) an amplifier

Which one of the following is an example of open
loop system

(a) Washing machine

(b) Respiratory system of animal

(c) Stablisation of air pressure entering into mask
(d) Execution of program by computer

Which is not an example of closed loop system?
(a) Radar tracking system

(b) Electriciron

(c) Missile launching system

(d) Traffic light controller
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Q.6 Consider the following statements:
Statement 1: The difference between the output
response and the reference signal is called
actuating signal.
Statement 2: If the initial conditions for a system
are inherently zero, it means system is at rest or
no energy stored in any of its parts.
(a) Statement 1iswrong, 2 is correct

(b) Statement 1 is correct, 2 is wrong

(c) Both the statement are correct

(d) Both the statements are wrong

Q.7 The Laplace transform at a transportation lag of
2 seconds is given as :
1
@ —> (b) e

s+2

(C) g2s (d) e?ls

Q.8 Acertain LTI system has input r(f) and output c(1).
If the input is first passed through a block whose
T.F. is e and then applied to system. The
modified output will be
(@ c(fut—1) (b) c(t—1) u(t)
(c) c(t=1) u(t—1) (d) none of these

Q.9 Let As)bethe Laplace transform of a signal f(t).

K o
If F(s)=—————, then lim f(t) is given b
(=) (s+1)(s® +4) om0 159 Y
(@) K4 (b) zero
(c) infinite (d) undefined

Q.10 For the given transfer function what will be the

_ (2s+1) 5

initial value F(S)_s(4s 3
+

(@)

(©

WIN W=
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16(1+ 305)

Id
(1+55 OV

Q.11 The compensator G(s) =

provide gain at high frequency,
(@) 24.08dB (b) 55.45dB
(c) 91.28dB (d) 39.65dB

5

Q.12 The final value of the function F(s) = ———
S(s% +5+2)

is equal to

Q.13 The voltage across an elementin a circuit is given

by Ws) = 7 If v(eo) is equal to 4 V then the

s(s+o
value of \(f) att = 1sec is V.

m Introduction

1. () 2. (d 3. b 4. (a) 5.
10. () 11. (d)

Introduction
KN o)
y(t) = x(t+T)

Taking Laplace transform,
Y(s) = X(s)esT

Y(S) sT
H(s) = % =€
Taking inverse Laplace transform
h(ty=08(t+T7), T>0
Thus, h(t) #0, t< 0, its an impulse at t = -T.
System is causal if h(t) =0, t < 0.

EN o

12. (2.5)

3. Q)

When a human being tries to approach an object,
his brain acts as a controller because his brain
controls the activity of the human.

oo racwace P

13. (0.885) 14. (d)
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Q.14 Assertion (A): A linear system gives a bounded

output if the input is bounded.

Reason (R): The roots of the characteristic

equation have all negative real parts and response

due to initial conditions decay to zero as time t

tends to infinity.

(a) Both A and R are true and R is the correct
explanation of A

(b) Both AandR are true but R is NOT the correct
explanation of A

(c) Ais true but R is false

(d) A is false but R is true

N

Power

Input time Washing/Dryi
- g/Drying
Timer Process

(Preset time)
In the block diagram of a washing machine, input
and output are unrelated, in the above. Thus washing
machine is an example of open loop system.

| 5. [

Since all the system except (d) depend on the
target or output.

Hence, output/target provides feedback to the
system. While traffic light controller does not take
any output consideration.

| 6. JC)

Spraying/ | Output
Discharging —>
Controller

Error Actuating
signal| | signalI | Output
+ | Controller | | Plant |
Reference
signal
Feedback
Feedback elements

signal
Error signal = Reference — Output
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Transportation lag = g5

where t,is time delay
Here, t,=2sec
Thus, lag = 28

KN o

R(s) Fe) C(s)
R Ci(s)
(s) & F(s) 1

0. N0
(s+1) (s® +4)
We know by Final value theorem

oo racwace P

lim f(t) = lim sF(s)
t—oo s—0
= iim —3% __o
s—0 (s+1)(s° +4)
10, JO
By initial value theorem |im f(t) = lim sF(s)
t—0 S— oo
where F(s) is Laplace transform of f(f).
So, Initialvalue = lim 328+
s—w 545+ 3)
2 1+1
_ 5 2 (1+0
- Jm 3) 4(+0
S*°°4(1+—j (1+0)
4s

1. [[C)

Sinusoidal transfer function is given by

-\ _ 16(1+ j30w)
Gljw) = 22 T/
(1+ j5m)
Solving, we get

16x ju)[.1 + 30)
J®

(1
—+5
St

Glw) =

MmMBDE ERSYH

At ® — o (high frequency)

16x| L +30
G(j®)yseo = ] =96
=]
Gainin dB = 20log 96
gain = 39.65dB
[ 12. [eB)
5
F8) = ———
s(s“+s+2)
Final value = lim s F(s)
s—0
. 5s 5
= ||m 27=—
s-05(s°+s+2) 2

EEY 0.885)

1

S) =
s(s+a)
By v(e) = tlimmv(t)= IimOsV(s)

By final value theorem

V(oo) = 124
o
1
o= —
4
a 1
Now, V(s) = G o)

V(s):l[l— 1 }

oS St+to

V(s):4F— ! }
S S+o

By inverse Laplace transform
v(t) = 4[1 — e ] = 4[1 — g4
v(t=1sec) = 4[1-e 4]
=0.885V

[ 14. )

Assertion is wrong as it is applicable only for the
BIBO (Bounded Input Bounded Output) stable
system.

Moreover if the system is unbounded then
assertion will be wrong.
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Q.1

Q.4

MCQ and NAT Questions

Consider the following open-loop transfer function:
. K(s+2)
" (s+1)(s+4)
The characteristic equation of the unity negative
feedback will be
(@ (s+ 1)(s+ 4
(b) (s+2)(s+
(c) (s+1)(s-2
(d) (s+2)(s+4

The transfer function of three blocks connected in

~

+ K(s+2) =
1+ K(is+4)=
+ K(s+4) =
+Ks+1)=

\./\_/

0
0
0
0

AA,_\A
~

cascade is given by & If block 1
S(s+2)(s+3)
has transfer function of 1 and block 2 has
S(s+2)
transfer function of (5+2) then the transfer
(s+3)
function of the 3@ block is
@ (s+N(s+2) (o) 8D
(s+2)
2
©) (s+1) (d) (s+1)2
S(s+3) (s+2)

The type of the control system represented by
the block diagram shown below is

R(s) @ 8(s +2)
s} s+ 1)(s+4)

2

52

C(s)

(a) Type-2
(c) Type-4

(b) Type-3
(d) Type-5

Match List-I (Transfer Function of the System)
with List-1l (Type and Order of the System) and
select the correct answer using the codes given
below the lists:

Control Systems and Process Control
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Q.6

Q.7

Block Diagram and Transfer Function

List-1 List-1
A i((zi 3 1. TypeO, second order
5 % Type 1, second order
2(s+5) _
c. Type 0, third order
s°(s+2) yp
D 5s+2) g o
" (s+N(s+3)(s+5) ype 2, third order
Codes:
A B C D
@2 1 4 3
b)y4 3 2 1
2 3 4 1
d4 1 2 3
i Hs)
For a transfer function H(S) = @ where A(s) and

Q(s) are polynomials in s.

Then:

(a) the degree of A(s) is always greater than the
Q(s).

(b) the degree of P(s) and Q(s) are same.

(c) degree of F(s) is independent of degree of
Q(s).

(d) the maximum degree of P(s) and Q(s) differ
at most by one.

10(s-5)

The transfer function, ATy
s(s+N)(s+2)

G(s) =

represents

a) A non-minimum phase transfer function
b) A minimum phase transfer function

c) An all pass transfer function

d) None of these

~ o~~~

Consider the following statement and choose the
correct option:

Statement 1: The transfer function is said to be strictly
proper if the order of the denominator polynomial is
greater than that of numerator polynomial.
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Statement 2: The transfer function is said to be
proper if the order of the denominator polynomial
is equal to than that numerator polynomial.
Statement 3: The function is called improper if
the order of the denominator polynomial is greater
than that of numerator polynomial.

(a) Statement1and 2 are correct

(b) Statement 2 and 3 are correct

(c) Only statement 1 is correct

(d) Allthe statements are correct

The impulse response of an initially relaxed linear
system is 2! y(1). To produce a response of
te 2 u(1), the input must be equal to

@ e ul) (b) &2 u(t

© 2etul) @ e )

The unit step response of a linear time invariant
system is y(t) = 5e19 u(t), where u(t) is the unit
step function. If the output of the system
corresponding to an unitimpulse input &(1) is h(t),
then h(t) is

(@) -50 e 10t (1) (b)
(c) 5e19tg(t) (d)

u(t) — 50 e 101 §(1)

5
58(t) —50 e 10t (1)

Q.10 A control system whose step response is

—-0.5 (1 + 2 is cascaded to another control block
whose impulse response is L. What is the transfer
function of the cascaded combination?

1 1
@ s+ O g
—1 q 0.5
© 55 @ s+)+2)

Q.11 Determine C,/Rand C,/Rfor the block diagram.

Vs

X—X —o
(@) Oand 1 (b) 1and1
(c) 0andO (d) 1and 0

Q.12 The transfer function of the block diagram of

figure is

R(s) G [-—~{G,]

C(s)

I
L]

Gy (G, +Gy)
1+ G, G.H + G, GsH

(a)

Gi(G; +Gy)
1+ G, G.H + G, GsH

(b)

Gi(G, - G3)

© TG H+G,H

G/(G, +Gs)

@ 1+GH+G3 H

Q.13 Original block diagram

@% & B
GZ

Equivalent block diagram blocks 1, 2, 3 are

respectively.

Azss

@ G, G, G, (b) 1/G,, 1/G,, 1/G,
(c) T/G,G,G (d) 1/G,, G,, G,

Q.14 Consider the diagram shown,

.
j@@ Q2 }———~c
7]

C
If i 1, then

4

@ x-y-xy=1 ) x—y+xy="1

1 1
(€) x—y-xy= > (d) x—y+xy= 5

Q.15 Find the transfer function Yo(8) for the network
Vi(s)

shownin figure.
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MW OO
1Q 1H

1F = Vo(t)

v )

AAA

VVVV
-
©

1 1
a) ——— ) ———
@) S°+s+2 ©) 2% +5+2
1 q 1
S +25+2 (d) 25° +25+2

Q.16 The closed-loop system shown in the figure is
subjected to a disturbance N(s). The transfer
function C(s)/N(s) is given by

N(s)

R(s) z. e s)

[
Gi(s) Ga(9) Gi(s)
®) T GeeGE s ) T+ G HE)
G,(s) Gy(s)
© TaeAs Y TG Gas) Hs)

Q.17 Consider the following statements and choose the
correct option:
Statement 1: Non minimum phase functions are
the functions which have poles or zeros on the
right hand side of s-plane.
Statement 2: Minimum phase systems are
systems which have no poles or zeros with positive
real parts.
Statement 3: A system having the transfer

1—-sT

function as F(s) =
1+sT

represents an all pass

system.

(a) Statements 1 and 2 are correct
(b) Statements 2 and 3 are correct
(c) Statements 1 and 3 are correct
(d) Allthe statements are correct

Q.18 Statement (1): The eigen values of the linear
system explain about the stability of the system.
Statement (I1): Eigen values of linear system give
the location of zeros of closed loop transfer function.

oo racwace P
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Codes:

(a) Both Statement (I) and Statement (Il) are
individually true and Statement (Il) is the
correct explanation of Statement (1).

(o) Both Statement (I) and Statement (Il) are
individually true but Statement (I1) is not the
correct explanation of Statement (1).

(c) Statement (l)is true but Statement (l1) is false.

(d) Statement (l)is false but Statement (ll) is true.

Q.19 For the system shown in the figure, Y(s)/X(s) =

b Y(s)

Q.20 For the system in figure the transfer function —gg
as)_ P

Rs) s*+Rs+Q

Then value of P+ R + Q will be

5 @% s(;f - C(s)
s ]
[

As)

Q.21 For the given block diagram, the value of R(s)

is given as

will be

h % % h

Q.22 The step response of a system is given by,

ot) = [1 _ gy 7e5t}

15
The DC gain of the system is

Q.23 The position control of a DC servo-motor is given
in the figure. The values of the parameters are
K;=1NmA R, =1W, L, =01H.
J = 5 kg-m?2, B = 1 N-m (rad/sec) and
K, = 1 V/(rad/sec). The steady-state position
response (in radians) due to unit impulse
disturbance torque T is
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(a) The transfer function is defined only for a linear

o(s) time-invariant system.
S
(b) The transfer function is defined for both linear

and nonlinear systems.

8 Engineering
Ty(s)
V) 4(%7 s ﬁéi_)f s
(%]

Multiple Select Questions (MSQs)

(c) The transfer function is independent of the
input of the system.
(d) Thetransfer function of a linear time-invariant

Q.24 Which of the following statement(s) is/are correct system is Laplace transform of the impulse

about the control system whose block diagram is

shown below:

response with all the initial conditions set to
zero.

Cls
Q.26 The overall closed loop transfer function %

represented in the figure will be

Gs(s) —(Z(S)
(a) Forthe above block diagram, the signal flow
graph has four forward paths.
(b) For the above block diagram, the signal flow C(s) (Gi(s) + G5(8))Gs(s)
graph has two loops. @ R(s) T 1+ (G9) + Goo)(Hi(5) + Gols)
(c) Transfer function Cls) G (s)+62( ))Gs( )
(d) T/jansfer fur11c:-ioGn1GZH1H2 S clo) _ G1(S)+G2( 9
C GG, +GG, +GG,GiH, + GGGH RS T T4 GO+ Gyl ()
+ + +
R 11GGHM 1 GaH (@ GO _ _Gils)Gs(S) + Gols)Ca(s)
e e R(S) 1+ Gi(8)H() + Ga(s)Hi(s)
Q.25 Which of the following statements are correct +Gi(8)G5(8) + G2 (5)G5 (5)
regarding transfer function. EEEE
m Block Diagram and Transfer Function
1. (a) 2 (b) 3 (d) 4. (@) 5. (c) 6. (@) 7 (@)
8. (b) 9 (d) 10. (o) 11.  (b) 12. (b) 13. (d) 14. (o)
15. (b) 16. (d) 17.  (d) 18. (o) 19. (1) 20. (31) 21. (10
22. (1) 23. (-0.5) 24. (a,b,c) 25. (a,c,d) 26. (a,d)
Block Diagram and Transfer Function
B = BN
g(s) =1+ G(s)H(s) =0 As the three blocks are connected in cascade the
K(s+2) overall transfer function is given by the
q(s) = 1+m = multiplication of individual blocks.
q(s) = (s+1)(s+4)+K(s+2)=0 A x XxyXa = (s+1)

s(s+ 2)(s+ 3)





