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REGISTRATION NUMBER: *

The system matrix of the given differential equation in controllable
canonical form is (1 Point)

L 1 S . i SR 1 I '-l
VR N e e B e |
() 1010,001;-6-3-5]
() 1010,001;-5-3-6]
() [710;-201;-100]

() 1o00010;-1-2-7]
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The system matrix in the diagonal canonical form of the given system s
(1 Point)

Y(s) _ 10
R(s) (s—1Xs

[-10;0-2]

[0-1,-20]

[01;20]

O O O O

[10;02]
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The input matrix of the given transfer function in observable canonical form
is (1 Point)

Y(s) s +7s+
R(s) s° +9s*+26

[2;7; 1]

[172]

(1, 7; 2]

O O O O

[172]
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The output matrix of the given transfer function in diagonal canonical form
is (1 Point)

Y(s) _ 10
R(s) (s—1Xs

[-10 10]

[-10;10]

[10;-10]

O O O O

[1;1]
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The input matrix of the given transfer function in controllable canonical
formis (1 Point)

Y(s) s +7s+
R(s) s° +9s*+26

[1;0; 0]

[100]

[001]

O O O O

[0;0;1]
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The Input matrix in diagonal canonical form of given transfer function is
(1 Point)

Y(s) _ 10
R(s) (s—1Xs

(111

0 1]

[1;1]

O O O O

[1;0]

Given the system the controllability matrix using Kalman test is (1 Point)

0= >]x@+[]]u@iyo

[01;3-2]

O O O O

[1-2;03]
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The system given is (1 Point)

0= >]x@+[]]u@iyo

Not completely state controllable
One state is not controllable
Completely state controllable

Two states are not controllable

O O O O

The dimension of state feedback controller gain matrix for the given system
is (1 Point)

0= >|x@+[]Juo;y®:

1X1

X2

O O O O
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For the given system, the state transition matrix using Silvester’s
interpolation formula is (1 Point)

o) = [E 3

[T 0;-0.67(e~-3t+1) 0]

x(t) + |

[0 enr-3t; 1 -0.67(eN-3t+1]

[1-0.67(e"-3t+1); 0 e”-3t]

O O O O

[01;1 -0.67(eM-3t+1)]

The given LTI system is (1 Point)

#y= |,

Unstable

2

- x(t) + |

Stable

Marginally Stable

O O O O

Can not determine

https://forms.office.com/pages/designpagev2.aspx?lang=en-US&origin=0fficeDotCom&route=Start&subpage=design&id=Qr2-Kf_xPUyWiAZ-N...  9/25



8/4/22, 1:16 PM END SEMESTER EXAMINATIONS (DECEMBER 2021/JANUARY 2022) - QUESTION PAPER - PART A

If VR(t) is the output of the of the RL circuit, the state equation of the circuit
is (1 Point)

xdot=VL-(RL)x

xdot=V/L-(R/L) x

xdot=Rx

O O O O

xdot=Rx+V
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x=—2x+1u;y=2x+2u

The transfer function of the
given state model is
(1 Point)

O @s+6)/(s+2)
(O (s+2)/(25+6)
O 1/6+2)
() 1/@s+6)

The direct transmission matrix in the given transfer function is (1 Point)

Y(s) B 28 -

U(s) s+

O O O O
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Given the system matrix A, the Vandermonde matrix is given as (1 Point)

P=[001;-1-2-3;100]
P=[010;001;-1-2-3]

[111-1-2-3;14 9]

O O O O

111,149 -1-2-3]
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The phase portrait of a tunnel diode is shown in the below figure, where the
equilibrium points are marked as Q1, Q2, Q3. The equilibrium point Q2 is a

(1 Point)

7| S
14F

12+

Stable focus
Unstable focus

Saddle point

O O O O

Stable Node
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The phase portrait of a tunnel diode is shown in the below figure, where the
equilibrium points are marked as Q1, Q2, Q3. The type of the equilibrium
point Q3 is

(1 Point)

7| S
14F

12+

Stable focus
Unstable Node

Saddle point

O O O O

Stable Node
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For the nonlinear system represented by the state equation given below,
the number of equilibrium points are __.

(1 Point)

2 = n+aly i = +'—I2+I§+I1I2—I;1}

O None of the above
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For the nonlinear system represented by the state equation given below,
the type of the equilibrium point (1, -1) is . (1 Point)

) = T1+81Ty, &9 = .—Tp+ T3+ TiTy— T3

Stable focus
Unstable focus

Stable node

O O O O

Unstable node
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Which of the following is not a properties of nonlinear dynamic systems?
(1 Point)

Finite escape time
Commutativity does not apply

Isolated closed curves

O O O O

Unique equilibrium point
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There is exist for the following nonlinear system.

(1 Point)

X, ==X 4 230,05 +g(X,) 5 X, =X, + 22X, + A(

no chaos
no jump response

no limit cycle

O O O O

no singular point
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A nonlinear system produces an output, W as the cube of its input X.
Assume the input to be a sinusoidal signal and nonlinear output has an odd
function characteristic. The term a1 in the output W is . (1 Point)

O o
() 3Ar3/4
() 3Ar2/4
O

A nonlinear system produces an output, W as the cube of its input X.
Assume the input to be a sinusoidal signal and nonlinear output has an odd
function characteristic. The term b1 in the output W is . (1 Point)

O 2

() 3Ar3/4
() 3Ar2/4
(O 3an2
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A nonlinear system produces an output, W as the cube of its input X.
Assume the input to be a sinusoidal signal and nonlinear output has an odd
function characteristic. The describing function for the nonlinear component
can be obtained as . (1 Point)

3AN3/4
3AN2/4
4A"3/3

4AN2/3

O O O O

For nonlinearities which are characterized as single valued function, N is
and therefore the plot of -1/N will always lies on the real axis.
(1 Point)

Imaginary
Real

Odd

O O O O

Symmetric
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Which of the following parameters of the limit cycle cannot be used to
discriminate between acceptable and dangerous oscillations? (1 Point)

Oscillation frequency
Phase shift in oscillation

Oscillation magnitude

O O O O

Stability
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Analyze the given figure and select the TRUE statement for the given
scenario.
(1 Point)

MNyquest and DF plots

Iy Asa

Point B is not a limit cycle
Point A and B are stable limit cycle

Point B” is unstable system

O O O O

Point A" is unstable system
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For the following dynamical system, what is the value of the constant a such

that the equilibrium point is globally asymptotically stable. (1 Point)

= = !
B | 27+ ars.,
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Which of the following statement is not correct if the linearized system is
marginally stable? (1 Point)

Linearization could not conclude about the stability
Equilibrium point may be asymptotically stable for the nonlinear system

All the equilibrium point may be marginally stable for the nonlinear system

O O O O

Equilibrium point may be unstable for the nonlinear system
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The sign definiteness of the Lyapunov function given below is
(1 Point)

VFix)=x tx+% =%xx+x2 —2XX

Negative definite
Positive definite

Positive semi definite

O O O O

Negative semi definite
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