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Note: Answer all questions. There are three parts, namely, Part A, Part B, and Part
C that are to be answered on separate answer booklets.

Part A (27 marks)

1. The output y(t) of a continuous time LTI system is found to be 2e'3’u(t) when
the input x(t) is u(t). Find the impulse response h(t) of the system using

Laplace transform. (7 marks)

. 2. Consider a continuous- time LTI system described by d—fl@ +2y(t) = x(¢). If

x(¢) = e™u(t), find output y(t) using Fourier Transform. (6 marks)
3. Using appropriate properties, obtain the Laplace transform of ™ cos(a)ot)u(t).

(7 marks)

4. Determine the Fourier coefficients for the periodic sequence x[n] shown in

figure. (7 marks)

Part B (26 marks)

1. A second order system has poles at z=0.7 £ 0.8, no zeros, and a gain of

one. ‘
(a) Is the system stable? Explain.
(b) What is the transfer function of the system? (2+4 = 6 marks)
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Find the z-transform of x[n] = (n -3 [#]. (6 marks)
Distinguish between linear convolution and circular convolution for discrete-
time sequences. (4 marks)
A piece of music is sampled at 44.1 kHz. A DFT window 23.22 msec long is
used.

(a) How many time samples will be collected within the window?

(b) How many DFT samples do these samples produce?

(c) What is the resolution of the DFT?  (1.5+1.5+3 = 6 marks)
By means of difference equations, explain the difference between IIR and FIR

filters. (4 marks)

Part C (27 marks)

1. Find y-parameters of the following circuit (8 marks)
+ I, 6en 2a ¥
. \'
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2. a) If x,(¢) =5u(t-2) and x,(t) = 5u(4—1), then draw the waveform of

x; (1) = x,(£) —x, (1) (3 marks)
b) Determine whether the signals are periodic or not. Justify.

i) cos(t) +sin(tv/2)  ii) e/ (4+4 = 8 marks)

" 3. Determiné the Fourier transform of the signal shown in figure below in

terms of the sinc function. (8 marks)

x(t)
2

2 -1 1 2 t
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3.

4.

Note:- Answer all questions.

. Find the poles and zeros and sketch the pole-zero plot for the transfer

function H(z) = =z —
.77 140.6z7 +0.05z
not? (6 marks)

. Is the system stable? Why or why

Find the transfer function H(z) and the difference equation for the
filter with the impulse response
h(n) = 26(n)~1.58(n — 1)+ 8(n — 2)+ 0.55(n - 3). (6 marks)

zZ

ind the digital signal y[n] whose z transform is ¥(z)=
. z
(8 marks) e

e Laplace transform of a system is H(s)= ———+—5—:—6 If the 1ﬁput to
A S

the system is x(t)=e u(t), find the output y(¢). (8 marks)

. Consider the system y|n]=ni]n]. Test whether the system is linear or

not. (4 marks) .

Obtain the convolution of the functions e"’u(t) and 2u(t)and sketch
the result. (8 marks) '
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1. Realize the function
14 (s) A 4s
G p—t 2 -
() Vi(s) s*+4s+20

using the citcuit shown below. Select R = 2Q and determine L and

C. :

(10 marks)

C L.

V. (%)
1

2. Obtain the complex expohential series representation for the signal
x(t) = cos4z + sin 6t . (6 marks)’

3. Usmg appropnate properties, obtain the Fourier transform of the
signal (t)_.smat (iO marks)
Tt

4. Find the inverse Fourier transform of 45(0-a,). (6 marks)
.- Sketch the: functlens (a) )= 5u(t) 3u(t —1)- 2uft —2). (4 marks)--

6. Evaluate the integral f(Zt +5)§(t)dt (4 marks)
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Note: Answer all questions. Show all steps.

1. The two networks shown below are connected in series. Then z;; for the

combined circuit is . (4 marks)
L. {
o2 2051
S
p. - J— ]

2. Define the two h-parameters: h;; and A;. (2 marks)

- 3. The fundamental period of the signal x(t)= cos(g—t)+sin(-;£t) is .
(4 marks)



4. The value of the current in the dependent current source below for the
evaluation of z;; and z; 1s . (2 marks)

5. Find the transmission parameters for the single-element two-port network
shown below. (4 marks)
Z
o—{ " 1—o
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6. Find y;; and y;; for the network shown below in terms of s. (4 marks)
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