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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
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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

Q.6

Q.7

Q.8

Q.9

Control Systems

Introduction

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

The Laplace transform at a transportation lag of
2 seconds is given as :
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A certain LTI system has input r(t) and output c(t).
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)

(c) c(t=1) u(t—1)

(b) c(t-1) u(®)
(d) none of these

Let A(s) be the Laplace transform of a signal (1).

K

If F(s)=—————, then lim f(t) is given b
(=) (s+1)(s® +4) o 7t} 1s given by

(a) K/4 (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=



MmMBDE ERSY

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.
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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.
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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.
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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
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0. N0
(s+1) (s® +4)
We know by Final value theorem
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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)
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Sinusoidal transfer function is given by

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





