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Write your Roll No. on the top immediately on receipt of this question paper.

Attempt FIVE questions in all.

Question No. 1 is compulsory.

All questions carry equal marks.

Use of Scientific non-programmable calculators is allowed.

Attempt all the five questions. (3x5)

(a) What is the impulse response of a discrete linear time invariant system in
terms of its step response ?

(b) Identify the causality of the system given below with input x{t} and output
y(1). Also identify whether this system has memory or not.

y(t) = x()cos(t + 1).

(c) Sketch the inductor element ‘L’ with a current i(t) through it and a voltage
v(t) across it in the time domain. Represent it in the s-domain with non-zero
initial conditions.

(d) Find the Fourier series coefficients for the continuous time signal x(t),-where

x(l) = 4cos[£t + E]
2 8
(e) Sketch the signal x(t) = u(1+2) —u(t-4).
(a) For the given pulse x(t) sketch the following signals

x(1)
1
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(b}

(c)

(b)

(c)

2
(1) X, (0= 2N
(i) x,(0) - x(20)u()
(i) x (U — x(t-3
{ \
(iv) .\'J(l)::x[\—_; f«IJ (4)

Explain a lincar. time invariant. stable and invertible system
properties. (5)

Consider the system S which is cascade of the following two systems S, and
S..

The input output relationships for S, and S, are

S50y [n] - 2xin] + 4x,[n 1]

l
S,0 v In]soxgIn-2] + S x,[n-3].

where x,[nf and x,[n] denote input signals and v,In] and y,[n] denote output
signals for system S and S, respectively,

Determine the input-output relationship for the cascaded system S. (6)

Determine whether or not the following signals are periodic. If the signal is
periodic. determine its fundamental period.

i x[n] = Cos(gnzj

(@) x() =e0 (5)

Determine and plot the even and odd parts of a unit step signal u(t). (5)

A

Obtain the difference equation for the causal discrete — time invariant system
represented by the block diagram given below (D indicales a unit delay, x 2

.indicates a multiplier). Also identify if the syslem is recursive or non recursive

‘in nature. Justify. o ' (5)

e
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(a})

(b

(<)

(c)

6. (a)

. (b)

()

3

Compute the output y(1) = x(t) * h() for u continuous time LTI system
whose input x(1) and impulse response h(t} are the following :

x(1) - u(t=3) — u(t--3)

h(ty - ¢ " u. (3)

For a discrete LT system an input x{n] and a unit impulse response h{n] is
given by

hin| - u[n+2].
Determine and plot the output v{n| - x[n] * h{n] for this discrete system. (5)

Find whether the LTI systems having the following impulse response are
causal and/or stable. Justify your answer.

(1) h[n] - (0.5)"u[3 n]
(i) h(t) = e* . (5)

The impulse response of an LTI system is h(t) — e * u(t). Find the response

of the system to input signal x(1) — ¢ * u(t) using Fourier transforms. (5)

Determine and plot the magnitude and phase of the Fourier coefficients of
the signal.

n
X(t) = 1 + sin @t + 2 cosml + cos(Zmol + Z] (5)

Verify the differentiation property of Fourier transforms i.e.

dx (1)
dt

o joX(jo) (5)

-

Find the transfer function H(jw) for the first order RC low pasIs filter and
plot its mdgnitude and phase spectra. (5)

Determine the Laplace transform and the associated reglon ofconVCrg,ence
(ROC) for the function x(1). '

X(1) = -¢ 'u(-1) + e "u(-t) ‘ ES).

Find the inverse Laplace Transform of

23+ 4

X(S) = m RC(S) <=3 (5)
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7. (a) lIn the circuit given below the switeh is in the closed position for a long time

(b)

(@

betore it is opened at t = 0. Find the inductor current i(t) for t20.  (6)
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FFind the response of ar LTT system described by the following differential

equation with specified input and initial conditions. (Use Laplace transforms)

d’v(t) d\-(t)

dx(t)
s ey = — 4
e y(1) = ="+ x(y)
where X{(1) = ¢ " u(t);
y(0)=12;
dy(07)
= 6
dt ©

For an LTI system, identify the conditions on the region, of convergence

. (ROC) of its system function for the system to be stable and causal. (3'); '

]

(800)



