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v" Answer ANY FIVE Questions.
v" Table of transforms can be used

1A. Atriangular pulse signal x(t) is depicted below. Sketch each of the following
signals derived from x(t).
i. x(3t), ii. x(—2t — 1), iii. x(3t) + x(3t + 2)
X(t)

1

5 t

-1 0 17 (6)
1B. Find the inverse Laplace Transform of X(s) = (4s2 + 6)/(s3 +s? — 2)

(8)
1C. Starting with the rectangular pulse g(t) construct the waveform of x(t) and

express X(t) in terms of g(t).

\X(t)
3 ...............

3 R : \g(t)

1 : 1

< 1 2 N T (6)

2A. The output y[n] of a LTI system for an impulse input x[n] = §[n] is
-2, 1, -1, 2, 1, -1, 2, 1
y[n] = ) : Determine the
n=20
response of the system for the following inputs
i. x[n] = §[n — 2], and
ii. x[n] = 8[n] — 6[n — 2] (6)
2B. Find the unilateral Laplace Transform of x(t) = (—e3tu(t)) * (tu(t))
(6)
2C. Evaluate the convolution integral for a system with input x(t) and impulse
response h(t), respectively, given by x(t)=u(t—1)—u(t—3)
and h(t) = u(t) —u(t— 2). (8)
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3A.

3B.

3C.

4A.

4B.

4C.

Consider the interconnection of four LTI systems, as shown below. The
impulse response of the systems are h;[n] = u[n], h,[n] = u[n + 2] —
u[n], hs[n] = §[n — 2],and h,[n] = a™u[n]. Find the impulse response
h[n] of the overall system.

> hy[n] .
%—> el |—>()—>yIn]

>l o) |—

X[N]—>—

ha[n]

(8)
Using the defined equation find the time-domain signal for the given DTFT

X(e) = sin(Q) — j cos(Q) (6)
The impulse response of the RC circuit shown below ish(t) =

%e_(t/Rc) u(t). Find the step response of the circuit.
R

_I\N\I_

x(t) CD i(t) Cc =Y

(6)

A discrete-time system is represented by block diagram as shown below.
Determine the impulse response of the system.

2 > y[n]
E +
X[n] g1 > > ! >, st |+

Q<] s

1/6 <« (8)
The transfer function of a LTI system is given by

H(z) =(1-2z"Y+2"23)/(z"1 +0.25272 — 0.1252z73).  Check the
stability and the causality of the system. (4)
A LTI system is represented by the difference equation y[n] — y[n — 1] +

%y[n — 2] = x[n — 1]. Using time-domain method determine the zero-

n
input response, zero-state response for an input of x[n] = (?) u[n]. The
initial conditions are: y[—1] = —1,&y[-2] =1
(8)
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5A. For a LTI system the impulse response is h(t) = 2e7>"u(t). Using time-

domain method represent the system in differential equation form. (6)
5B. The impulse response of a LTI system is given by
2 n 1 n—-2
h[n] =3 (5) u[n] + 2 (E) u[n — 1]. Obtain the difference equation
that describes the system using Z-transform. (8)
>C For the given DTFS coefficients X[k] = sin (%) determine the
corresponding time-signal x[n]. (6)

6A. For a LTl system the input x(t) & the output y(t) is respectively given as
x(t) = e tu(t), andy(t) = (e ?'+2e3YHu(t). Find the frequency
response and hence the impulse response of the system using Fourier

Transform. (8)
6B-  Find the DTFS coefficients of the signal x[n] =1 + 3 sin (an) — Ccos (5:—;)
Also, plot the phase and magnitude spectrum (8)

6C. For each of the following impulse responses, determine whether the
corresponding system is causal and stable. Justify the answers.
i.  h(t) =e2lt
ii. h[n] = 8[n] + 2 sin[mn] (4)

7A. Find the Fourier Transform of the following signal

1

A

Y

-1

Y (6)

7B. Determine the Z-transform, the ROC, and the locations of poles and zeros of
X(z) for the following signals:

n n
i. x[n]= G) u[n] + (?1) u[n]n
i. x[n]=e™ou[n] (8)
7C.  Using the defining equation find the DTFT of the following signals
i. x[n]=28[4—2n]
i. x[n]=(1/2)"u[n-2] (6)
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8A. Determine the transfer function and the impulse response for the causal LTI
system described by the difference equation

ylnl = 2yln — 1] = 2y[n — 2] = —x[n] + 2x[n - 1]. )

n
8. Consider a LTI system with impulse response h|n] = G) u[n]. Determine
the output y[n] of the system at times n = —5,and n = 5 when the input
is x[n] = u[n]. (6)

8C. A trapezoidal pulse x(t) is defined by
t+5 -5<t<—4

1, —-4<t<4
=1 _t45 4<t<s
0, otherwise
Determine the total energy of x(t). (6)
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