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Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/schematics / flow chart wherever,
required are an integral part of the answer.

Q.1A Objective type multiple choice questions (10 questions @ 1 mark) 10

A control system represented by [2] = [_01 _03] [iﬂ + [(1)] U

X1 ] )
andy =11 1] [xz] the transfer function is

s 1 1 s
(a)5 el e - G frrwpres

ii. o %] (-1 01y, . .
The state model is given as [X'z] = [ 0 _2] [xz] + [0] u. If the input is unit step,

the time response is

(a) undamped | (b) under damped
(c) critically damped (d) over damped
lil.  An autonomous state equation is x = [A][x] where, [4] = [g S].the poles are
located at
(2) 4 —j4 (b) -4, 2 @ j2.—72 (d) -8, 4

iv. The characteristic equation for a system having state equation
X _11 L RES! 17 .
[x'z] - [_2 gs] [xz] * [0] ot

(@) s> +55+8=0 (b)ys?+4s+3=0
()s’+4s+5=0 (d)s?+4s+2=0

%] 2 oorpal, [t _ X1
For the system [xz] = [0 A [Xz] + [1] r(t) andy=[4 0] [xz]
Where r(t) is a unit impulse function. Having initial conditions as nil, the output
y is determined as. ..

(a) y(£) = 2e* (b) y(t) = 4e* (e] pl] = 2a™ (d) y(t) = 4e**
vi.  In z-plane the unit circle corresponds to
(a) Imaginary axis of s-plane
(b) + real axis of s-plane
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(c) - real axis of s-plane
(d) Origin of s-plane .
vil. The faithful reconstruction of a signal on account of sampling is obtained if
(a) ws = wy (b) wy = 2w, (c) ws < wy (d) wy < 2w,
Vil For second order system with an initial condition of B] without any external
input, the state transition matrix for the system js given below:
- e—2t 0
o) = [ 0 ]

. e—t
The state of the system at the end of one second is

0.135 0.135 0.271 0.135
@ lg73s) ) [o368) © l0.73] @[ 47]

ix. With reference to state space representation of the equation,

%9 + %Q + 3y(t) = u(t). The matrices A
and B are,
_J]0 1] _J0 _[=2 =31 _ 10
_[0 =21 ,_ 1 -2 071 ,_[1
(C)A_L _3]’ B_[o] (d)A_[l _3]’ B_[o]
x. In z-plane the unit circle corresponds to
(e) Imaginary axis of s-plane
(f) +real axis of s-plane
(g) - real axis of s-plane
(h) Origin of s-plane
Q2 Short answer type questions (4 questions @ 2.5 marks) 10
i Define positive definiteness, negative definiteness and positive and negative
semi definiteness of scalar functions.
1i. Explain and illustrate the phenomenon of jump resonance.
iii. Explain the back-lash nonlinearity with an example.
iv. What is sylvester’s criterion? Where it is used?
Q.3A  What is do you mean by sampler and ideal sampler? Explain the working of 05
sampler.
Q3B A system is described by the tollowing equations 05
W o S | 10 1
0= Slxop 1 Yo
1 2
y(t) =1 OJX(U
1 1
- find the transfer function of the system.
Q.4A  Determine the describing function for the following noh—linearity. 05
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Q.4B

Q.5A

Q.5B

Q.6A

Q.6B

Q.6B

Q.7A

v

Write the state-variable formulation of the network shown below and construct

the state model. Where all 5he components are of unity magnitude.
o

choose charges and fluxes as state variables.

Determine the equilibrium points and investigate the stability for the following
systems using Liapunov function.

= —X4 +x12x2
Xy = —X3 + X4

Determine the stability of the system using sylvester’s Theorem.

Where A = [_0

Find the state transition matrix e4" for A = [_12 | ] using inverse Laplace

transform method.
The transfer function is given by

Obtain the state model in the canonical form using parallel decomposition

Obtain the state equations for the differential equation

—+—+

Verity the controllability. given that :

X1=x, + Uy
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.X3 — —ZX2_3XS+U1+U2

Q.7B  Write a short note on sampling theorem. 05
OR
Q.7B  Solve the following difference equation by z-Transform method. 05

C(k+2) - 5e(k+1) + 6e(k) = u(k)

Q.8A Find the unit-step response for the first-order system shown in the figure below 10
1—.. 1 + o fra 1 — i
having the plant transfer function as G (s) g
E45
Q.9A Find the range of K for the system shown in the figure below to be stable. 10
re (e 7§_,ﬁ
-——'? "y
Ti=

Q.9B Find the inverse z-Transform in number sequence form for the function 10
F2) =7 —770s
OR
Q9B Determine the pulse transfer function for the system shown below. 10

¢ (5>

Es

All the best!!

Page 4 of 4




