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CHAPTER

Q.1

Q.2

Q.3

Q.4

A control system is represented by (1)
with T> 0. Is the system causal?

(@) Yes (b) No

(c) Notnecessarily (d) None of these

=x(t+7)

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

b) J['s(z‘ -1 u(t)ar
0

o—~

t
fs(z‘ 1) U(t¢)at at
0

d) |h(t-t)u(r)de

o—

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

A certain LTI system has input r(t) and output ().
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(f) u(t-1) (b)
() c(t—1)u(t—1)

c(t—1) u(t)

(d) none of these

Q.5

Q.6

Q.7

Q.8

Q.9
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For the given transfer function what will be the

2s+1) ,
initial value Fi (@s+1)
(5)= s(4s + 3)
1 1
(@ 3 (b) >
2
© 3 (@ 0
The compensator G(s) = w would
(1+59)
provide gain at high frequency,
(a) 24.08dB (b) 55.45dB
(c) 91.28dB (d) 39.65dB
The final value of the function F(s) = 5
2
S(s“ +5+2)

is equal to

The voltage across an elementin a circuit is given

by Us) = 1 . 1f v(e0) is equal to 4 V then the
S(s+a)
value of \(f) at t = 1 sec is V.

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 Aand R 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
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1. (b) 2. (d) 3. (d) 4. (c) 5.

Introduction
1. ()
y(t) = x(t+T)

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

Y(S) _ sT
H(S) = % =€
Taking inverse Laplace transform
h(t)y=8(t+T), T>0
Thus, h(f) #0, t< 0, its an impulse at t = -T.
System is causal if h(t) =0, t< 0.

2 ©)

3. &)

Error Actuating
signal | signal | | Output
Controller | | Plant |
Reference
signal
Feedback

Feedback elements

signal

Error signal = Reference — Output

4. I8

R(s) Fe) C(s)
R Ci(s)
() o Fs) 1S
C(s) = F(s) A(s)

C,(s) = R(s)- &% F(s)
C(s) = C(s)e®

5. JU
By initial value theorem |im f(t) = lim sF(s)
t—0 S0

oo rackace P
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6. (d) 7. (25) 8. (0.885) 9.

where F(s) is Laplace transform of £(1).

(d)

So, Initial value = fim 325+
s— w545+ 3)
2(1+1j
_ s 2(1+0
o am 3\ 4(0+0)
5 4(1+—) (1+
4s
_ 1
2
6. JC
Sinusoidal transfer function is given by
-\ 16(1+ j30w)
Glfo) = 2T/
(1+ j5w)
Solving, we get
16><jm(,l+30)
Gljo) = =
jw(.—+5]
Jo
At ® — o (high frequency)
16 % l+30
Glj0)re = — 5~ =96
(=)
Gainin dB = 20 log 96
gain = 39.65dB
29
5
Fs) = ———
(s) s(s® +5+2)
Final value = Iimos F(s)
. 5s 5
= ||m 27=—
s-05(s°+s+2) 2

KN ©ss5)

B 1
s+ 0)
By v(e) = tlimmv(t)= IimOsV(s)
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Q.1

MCQ and NAT Questions

Consider the following open-loop transfer function:

K(s+2)
(s+0)(s+4)

The characteristic equation of the unity negative

feedback will be

cascade is given

has transfer function of

transfer function of

The transfer function of three blocks connected in

(s+7)

¥ 7 __ If block 1
S(s+2)(s+3)

by
# and block 2 has
S(s+2)

(s+2)
(s+3)

then the transfer

function of the 3@ block is

(@ (s+1)(s+2)

(s+1)
© %513

(s+1)
) (s+2)

(d) (s+1°

(s+2)

The type of the control system represented by

the block diagram shown below is

LI

8(s +2) C(s)

Ss+1) (s +4)

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

Q.4 The closed-loop

[N]

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

transfer function of a unity
25

feedback control system is — . What

s +10s+25°

is the open loop transfer function of the system?

Q.5

Q.6

Q.7

Q.8
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25 " 25
@ s? +10s (b) s?+25
25 25
© s+25 (@) s+10
. P(s)
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 A(s) is independent of degree of
Q(s).

(d) the maximum degree of A(s) and QXs) differ
at most by one.

The transfer function is applicable to
(@) linear and time variant system

(b) non-linear and time variant system

(c) linear and time invariant system

(d) non-linear and time invariant system

The transfer function, G(S)ZM
s(s+1)(s+2)

represents
(@) A non-minimum phase transfer function
(b) A minimum phase transfer function

(c) An all pass transfer function

(d) None of these

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.

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.
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@ Cs) _ (Gi(8) + G2 (8))G5(s)
R(s) 1+ (Gy(S) + Go(8))(H,(s) + Gs(s))

C(s) _ _ (Gi(S) +Go(8))G5(9)
©) R(s) ~ 1+ G(8)H(5) + Go(9)G5(5)

C(s) Gy(s) + Gy(s)

© R(s) " 1+ G&)H(5) + Go(9H(9)

Which of the following statements is/are true”?

C(s) _ _Gi(S)Gs(s) + G(5)Gs(S) Cls)
R(s) 1+ Gi(s)Hy(s) + G (s)H,(s) (@) RS
+Gy(8)G5(8) + G2 (8)Gs(9) N(s) =

C(s)
Q.26 The block diagram of a control system is shown (b) Ne)

in figure.

(d)

R(s)=

C(s)
e .

C(s)
D RO e

mmock Diagram and Transfer Function

1. @ 2. (b 3. @) 4. (a) 5. () 6. () 7.
10. (d) 11. ) 12. (o) 13. () 14. (d) 15. (b) 16.
19. (31) 20. (10) 21. (1)  22. (-05) 23. (ac) 24. (ac,d) 25.

Block Diagram and Transfer Function
1 [0 Bl o

GG, +G.G,
o 1+G3H; + GG,

_ GG; +G.G,
o 1+G3H; +G,G,

1

o 1+GsH, + GG,

1

o 1+GsH, +G,G;

(a) 8. (a) 9. (b)
(d) 17. (c) 18. (1)
(a,d) 26. (ac)

g(s) =1+ G(s)H(s) =0 The type of the system = Number of open loop
K(s+2) poles at origin
q(s) = 14— =——== 8s+2) 2 16(s+2)
(s+N(s+4) o G(s)H(s)= xS=

qg(s)=(s+1)(s+4)+K(s+2)=0

n (b) - Type-5.

As the three blocks are connected in cascade the n (@)

Ss+)(s+4) & S(s+Ns+4)

overall transfer function is given by the Transfer function of unity feedback system with
multiplication of individual blocks. forward path,
_ (s &(s) = G(s)
NIRRT s 2)se9) +Gs)
S 25
1 XMXXS o) 14('3(6()3) T 2 +10s+25
S(s+2) (s+3) S5+ 2s+3) G(s) (s2 + 10s + 25) = 25(1 + G(8))
5= &) G(s) (2 + 108) = 25 = G(s) = —22
(s+2) s? +10s





