SESSION -3



A realization of a stable discrete tuime system 1s shown in the figure. If the system 1s excited by a
unit step sequence input x{n], the response y[n] is
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Question Number : 54 Question Type : NAT

Let ¥[n] = 1 + cos (’T—;) be a periodic signal with period 16. Its DFS coefficients are defined by

15
a, = %zi"'[n] expl(—j %fm} for all t . The value of the coefficient as; 1s
n=0
Correct Answer :

0.48 to 0.52

Question Number : 55 Question Type : NAT



Correct Answer :

Question Number : 56 Question Type : NAT

The position control of a DC servo-motor 15 given in the figure. The values of the parameters are
K, =1N-m/A, R, =1Q, I_ =0.1H, J = 5kg-m’, B =1 N-m/(rad/sec) and K, = 1V/(rad/sec) .

The steady-state position response (in radians) due to umt impulse disturbance torque T} 1s
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Correct Answer :
Question Number : 57 Question Type : NAT
For the system shown in the figure, s = —2.75 lies on the root locus if K 15
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Correct Answer :

Question Number : 58 Question Type : NAT

The characteristic equation of an LTI system 1s given by F(s) = 5 +25+35 + 65— 45 —8=0.
The number of roots that lie strictly in the left half s-plane 1s



Correct Answer :
5

Question Number : 59 Question Type : NAT

Two sequences x;[n] and x;[n] have the same energy. Suppose x;[n] = a 0.5" u[n], where @ 1s a
positive real number and u[n] is the unit step sequence. Assume

x,[n] = [ v1.5 for n=10,1

0 otherwise.
Then the value of & 1s :

Correct Answer :
1.49 to 1.51

Question Number : 60 Question Type : NAT

e
The variance of the random variable X with probability density function f(x)= T| .1'| e 3 15

Correct Answer :
6

Question Number : 61 Question Type : MCQ

i 5
The complex envelope of the bandpass signal x(r) = —-\.E [w]iiﬂ[}ﬂ - %} , centered
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Question Number : 62 Question Type : NAT



A random binary wave y(t) 1s given by

()= Y Xap(t—nT— )

n=—co

where p(t) = u(t) — u(t — T), u(f) 1s the unit step function and ¢ 1s an mdependent random
variable with uniform distribution in [0,7]. The sequence {X,,} consists of independent and
identically distributed binary valued random variables with P{X, = +1} = P{X, = —1} = 0.5 for
each n.

The value of the autocorrelation R,,,, (%) 2 E [y(t)y (t — %]] equals

Correct Answer :
0.24 t0 0.26
Question Number : 63 Question Type : MCQ

Consider the 3 m long lossless air-filled transnussion line shown in the figure. It has a characteristic

impedance of 1207 €2, 1s ternunated by a short circuit, and 15 excited with a frequency of 37.5 MHz.
‘What 1s the nature of the input impedance (Z;)?

o

v

(A) Open (B) Short (C) Inductive (D) Capacitive

Options :
1% 4
2. % B
3 % C
4 ¥ D

Question Number : 64 Question Type : NAT



A 200 m long transmission line having parameters shown 1n the figure 1s termunated nto a load R
The line 1s connected to a 400 V source having source resistance R through a switch, which 1s
closed at t = 0. The transient response of the circuit at the input of the line (z = 0) 15 also drawn 1n
the figure. The value of R} (in () 1s
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Correct Answer :
29 to 31

Question Number : 65 Question Type : NAT

A coaxaal capacitor of mnner radius 1 mm and outer radius 5 mm has a capacitance per unit length of
172 pF/m. If the ratio of outer radius to mner radius 1s doubled, the capacitance per umit length
(in pF/m) 1s

Correct Answer :
120.0 to 120.4





