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Instructions: 1. Answer any five questions, selecting two questions form Part — A, two

questions from Part — B and one question from Part —C.
*2. Answers to sub questions of a questions should be written in continuation to
each other. Draw figures and sketches wherever necessary.
3. Assume suitable data if neeessary.

PART - A

Answer any 2 questions (form Q.1, Q.2 , Q. 3);

Q.1 a) For each signal listed below, deduce, giving reasons, if the signél is periodic or not. If the 4
signal is periodic, compute the corresponding fundamental period of the signal:
i) X41[n] = Cos [2n] ii) x5 (t) = Cos?(2mt)
b) For the given signals obtain their Even & Odd components: 6

i) x(t) = (1 + t3)Cos®(10t) i) x1(¢) = cos(t) + sin(t) + sin(t) cos(t)
iii) x,(t) = 1+t + 3t? + 5¢3 + 9t*

¢) i. Consider the time — shift system described by the input — output relation as y(t) = 6
x(t — tg) = St{x(t)}, where the operator S represents a time shift of o seconds. Find
the inverse of this system.
ii. Is a discrete time system described by th® input — output relation y[n] = r"x[n],time
invariant? Justify your answer.
d) Draw the following signals: i) Given

4
L.
. - 0 1 (—
draw y(t) = x(3t)
i) x1(t) = t.u(t)
Q.2 a) Obtain the Fourier Transform of the following signals: 4

i) xX(2) = @7 ufe)
i) x(t) = 8(t)
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b) Given that the Discrete — Time Fourier Transform of h[n] is given asH (e /®) = 8¢/ + 5

18/{(e7/*)% + 5¢7/% 4+ 6} , Deduce h[n] by calculating the inverse DTFT using Partial
Fraction Expansion:

¢) given the spectrum of the continuous time signal as

‘ﬁ 6

X(jw)

»
- 0 W =y
Draw the spectrum of Sampled signal when:
A)wg =3W ; B)ws; =2W; C)w,=15W;
Assume W= 3 kHz
Write the necessary equation for the X (jw)
d) Prove the following: f_moo[x(t)]2 dt = ifjooo[X(jw)]zda) 5
Q.3 a) List and explain the benefits of modulation x 4
b) Find the time — domain signal corresponding to the following Fourier Representation: 5
.\ _ 2sin(w-2) e 12®sin2w) '3
X(Iw) - w=2 * w
¢) Consider a system x(t) = t for 0 < t < 1 and zero elsewhere. Use the time Bandwidth
Product Uncertainty Principte to place a lower bound on the effective bandwidth of X(t).
n
d) Consider a system with impulse response h[n] = G) u[n] and having input x[n] =u[n]. 5
Infer the output of the system as a convolution sum at times n=-5,n=5 and n = 10.
. PART - B
Answer any 2 questions (form Q.4 , Q.5, Q. 6):
Q.4 a) Determine the LaplaceTransform, ROC and locations of poles and zeros of Y(S), for the 5
signal : y(t) = e™u (t)
b) Use the method of partial fraction to find the time signal corresponding to the following 6
Unilateral Laplace Transform: X (s) = 225_1
§¢=25-1
2
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b)
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d)

b)
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State using mathematical expressions the properties of Single Sided Laplace Transform:
a) Time — Shift b) Scaling

Determine the Laplace Transform and ROC of the following signals:
a) x()=tu(t)—(t—-Du-1)—(—2)ult—-2)+-3)u(t-3)
b)+x1(t) = u(t) —u(t—2)

Find the time — domain signal corresponding to the following z — transform using Partial

1. -1
. * . . _ 7L B l _1-
Fraction Expansion: X(z) = (1_%2_1)(1_%2_1) , with ROC S |z] < =
Determine the Z- Transform and corresponding Region of Convergence (ROC) of the
sequence: X[n] = —a"u [-n —1]

A discrete time system is described by the difference equation:
y[n] + 7y[n — 1] + 12y[n — 2] = x[n] + 5x[n — 1] + 6x[n — 2]
Determine :
1) The system Transfer Function H(z)
ii) The Zeros and Poles of H(z) if any
iii) The Impulse response h[n] corresponding to H(z)

; . : : . 1-8z71
Find the Inverse Z- Transform using Partial Fraction Expansion: X(z) = TRy

Depict the Parallel — Form Representation of the Transfer Function:

4—%2‘1 —%z‘z .
H(z) =
A -1z ) +3z27)(1 -5z

Using first — order implemented as a Direct Porm 11 representation.

For the following system described by the differential equation, find the impulse response,

assuming that the system is i) stable and ii) causal :

d?y(t) _dy(t) d?x(t) _dx(t)
i +5 3 + 6y(t) = 10 + 8 en + 13x(t)

Identify the ROC associated with the Bilateral Laplace Transform of the signal x(t) =
e ?tu(t) + e tu (—t)

Determine the time — domain signals corresponding to the following z — transform:
i) X(z)=1+22°+4z78z|>0
i) Xi(2)= Zilszz ¥zl >0
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