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CHAPTER

Q.1

Q.2

Q.3

Q.4

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

@ (s+1)(s+4)+K(s+2)=0
(b) (s+2)(s+1)+K(s+4)=0
) (s+1)(s-2)+K(s+4)=0
(d) (s+2)(s+4)+K(s+1)=0
For the given figure,
5
S+2
R(s)—=| C(s)
4 T
s+1
4(s+2) (s-3)
@) Gro)s+T) °) (s+2)(s+9)
9s5+13 q 1
(5+2)(s+7) @ s+
The transfer function of three blocks connected in
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 (s+2) then the transfer
(s+3)
function of the 3@ block is
@ (s+s+2) (o) S+
(s+2)
2
© (S0 (@ 8+ 1)2
S(s+3) (s+2)

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

Q.5

Q.6

Control Systems

Block Diagram and Transfer Function

R(s) @ 8(s + 2)
s¥(s+1)(s+4)

2
s

(@) Type-2
(c) Type-4

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

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

List-I List-11
A i((iig 1. Type 0, second order
5 % 2. Type 1, second order
C. 22(S+5) 3. Type 0, third order
s°(s+2)
D 5(s+2) 4 Tvoe 2 third on
) (S+1)(S+3)(S+5) . Type 2, third order
Codes:
A B C D
@2 1 4 3
)4 3 2 A1
2 3 4 1
(d4 1 2 3

The closed-loop transfer function of a unity

feedback control system is ZL What
s +10s+25
is the open loop transfer function of the system?
25 25
(@ s? +10s ©) s?+25
25 25
© s+25 () s+10
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Q.7

Q.8

Q.9
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P(s)

For atransfer function H(S) = s’ where A(s)and

Q(s) are polynomials in s.

Then:

(a) the degree of F(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 A(s) and Q(s) 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

- 10(s-5)
The transfer function, S)=— WY
&s) s(s+)(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

Q.10 Consider the following statement and choose the

Q.11

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.

(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
(@ etu(l) (b) e u(t)

1

() 2etu(d) (d) Ee‘z‘ u(t)

Q.12 The unit step response of a linear time invariant
system is y(t) = 5& 1% u(f), 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 0t (t) (b) 5 u(t)—50 e 10t §(t)
(c) 5e7101§(1) (d) 58(t)—50 e 10t (t)

Q.13 A control system whose step response is
-0.5 (1 + e is cascaded to another control block
whose impulse response is e'. What is the transfer
function of the cascaded combination?

1 1
@ s+ P sy
-1 0.5
© 532 @ s+ )s+2)

Q.14 Determine C,/Rand C,/Rfor the block diagram.

'
R g
I
(@) Oand 1 (b) 1and 1
(c) 0andO (d) 1and 0

Q.15 The transfer function of the block diagram of
figure is

C(s)

mo—@){a]--{a

1 ]
LA

Go(Gy +Gs)
1+ G, GoH + G, GsH

Gi(G; +Gs)
1+ G, GoH + G, GsH

Gy(G, = Gy)
1+GH+G H

Gi(G; +Gs)
1+GH+G3 H
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C(s) _ P
Ris) s°+Rs+Q
Then value of P+ R + Q will be

R(s) U % s(s1 : 1 Cls)
s |
|

is given as

S
Q.24 For the given block diagram, the value of g(s)

will be

Q.25 The step response of a system is given by,

alt) = {1 - %eﬁf +7e™ }

The DC gain of the system is

Q.26 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? 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

K,
L™

Multiple Select Questions (MSQs)

Q.27 Which of the following statement(s) is/are correct
about the control system whose block diagram is

shown below:

2023

Xs)

Q.28 For the system in figure the transfer function %

Ty(s)
+ KT N 1 G(S)
Vale) Hﬁi)* R+Ls| + BB

Bﬂ[é] o]

MRDE ERSYH

(a) Forthe above block diagram, the signal flow
graph has four forward paths.

(b) Forthe above block diagram, the signal flow
graph has two loops.

(c) Transfer function

9 _ 6162 - G1GS + G1GZG4H2 - G1GSG4H2
R 1+ G,GoHiHy, — GGsH,H,

(d) Transfer function

R 1+ GG,H,Hy + GiGsH,H,

Q.28 Which of the following statements are correct

regarding transfer function.

(a) The transfer function is defined only for a linear
time-invariant system.

(b) The transfer function is defined for both linear
and nonlinear systems.

(c) The transfer function is independent of the
input of the system.

(d) The transfer function of a linear time-invariant
system is Laplace transform of the impulse
response with all the initial conditions set to
Zero.

(s)

Q.29 The overall closed loop transfer function %

represented in the figure will be

C(s)
R(s) Ga(S)—
Hi(s)
C(s) _ (Gi(8) + G,(9))G5(8)

@) Rs) T T+ (Gi(®) + Go(9)(Hr(S) + Ga(S)

Cls) _ _ (Gi(8) + G,(8))G5(s)
©) Ris) ~ 1+ G(IHA(5) + Go(5)Gs (9)

Cls) _ Gy(S) + G,(s)
©) R(s) 1+ G(S)H,(8) + Gals)Hi(S)

C(s) _ _Gi(8)G5(s) + G,(s)Gs(8)
R(s) 1+ Gi(s)H(s) + Go(s)H;(s)
+Gi(8)Gs(8) + Gx(S)Gs3(s)
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Q.30 Thg block diagram of a control system is shown @ C(s) _ GG; +G,G;

lnﬂgure R(S) N(s)=0 1+G3H1 +Gze3
[G.(s)

Gls) e o SO __GG:+GGy

N N N(s 1+ G3H, + G,G
o + E(s)@ +® e _Cis) ( ) R(s)=0 3 23

R(s) = *
- - © 73 "TERTee
W N(S)|gesy=0 1+ GaHy + GGy
(@) C(s) 3 1

Which of the following statements is/are true? RS-0 1+ GsHy + GGy

EEEN
m Block Diagram and Transfer Function
1. (a) 2. (b) 3. (b) 4. (d) 5. (@) 6. (a) 7. (c)
8. (c) 9. (@) 10. (a) 11. (b 12.  (d) 13. (¢ 14. (b)
15. (b) 16. (d) 17.  (c) 18. (b) 19. (d) 20. (d) 21. (o)
22. (1) 23. (31) 24. (10) 25. (1) 26. (-0.5) 27. (a,b,c) 28. (a, c, d)
29. (a,d) 30. (a,0)
Block Diagram and Transfer Function
1. 8 3. [
q(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) = 5+)(E+4) = multiplication of individual blocks.
q(s) = (s+1)(s+4) + K(s+2) =0 - (s+)
TR T S5 9)(e1 9)
Ea o 1 (s+2) __ (s+9
T X xg =
As) = Gs) ... For negative feedback Ss+2) (s+3) Ss+2)s+3)
R(s) 1+ G&(s)H(s) (s+1)
5 =
% = G,(s) + G,(s) ...Forparallel feedback (s+2)
° (d)
G,(s) = 5 The type of the system = Number of open loop
S +42 poles at origin
G,(s) = = . Gl)Hs) = 8(s+2) 2 __ 16(s+2)
o) 5 4 s 3 B C S(s+)(s+4) P S(s+N(s+4)

RS)  s+2 s+1 (s+)(s+2) - Type-5.
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[ 5. [8)

Type of system: Number of poles at origin
Order of system: Degree of denominator
polynomial or number of total poles

A Type-1, order 2

B : Type-0, order 2

C: Type-2, order 3

D : Type-0, order 3

[ 6. [8)

Transfer function of unity feedback system with
forward path,

Gl
G = 1G9
G&(s) 25

1+G&S) 2 +10s+25
G(8) (s?2 + 10s + 25) = 25(1 + G(s))
G(s) (s? + 10s) = 25
25
s? +10s

= G(s) =

EA ©
As)

Transfer function = =——

H(s) o)
For positive real function, the degree of P(s) and
Q(s) must differ by one, but here nothing is
mentioned, for transfer function to exist, only initial
conditions must be made zero, degree of P(s)
and Q(s) are not of importance.

EN o

Transfer function only applicable to LTI systems.

[ 0. [8)

The given transfer function has one zero on RHS
of s-plane. Hence it is a non-minimum phase
transfer function.

[ 10. [B)

Let, Order of denominator polynomial = n
Order of numerator polynomial = m

Transfer function is said to be

(i) Strictly properif m<n

(i) Properitm=n

(iii) Improperit m>n

1. [
h(t) = et u(t)
At) = te 2 u(t)
Taking Laplace transform:

As) = s$+2
1
Y —
(s) (s +2)?
Y(s) = H(s)- X(s)
s
= o) X(s)
1
Xs) = s$+2
x(t) = et u(t)
[ 12. [
_a _ a0
h(t) = pm (s(t)) pm (5e™ " u(t))

h(t) = 5[e‘“”80)—-106‘“”ua)]
h(t) = 570 §(t) - 50e 101 (1)
= 558(t)—50 e 10 (1)

[ 13. |8

TF, = sL[sR]
—3_0'5— 0.5 :—(s+1)
S S+2 S+2
1
TF, = L[IR] = ——
2 LIA] s+1
T = TAxThH=—1
S+2
[ 14. [O
We have, C, =R+ C,-C, =R
= g=1
R
Also, C,=R+C,-C,
G,
= 3 =1
[ 15. JO
R C
e TN S LTI S
LH |

Qs) _ GG, +Gy)
R(S) 1+ GH(G, +Gs)
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