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SECTION "A"
[20 Q x 0.5 = l0 marks]

Select the most appropriate option.

l. In general, How is Signal Energy defined mathematically?

a. rr= fffe)dt
b. Er - L/r [!*f, (t)dt

b. Ey = [!*f'G)at
d. E, = L/r llrf'G)at

2

6.

7

The fundamental period of signal x(t) = stn (20rct) is

a. 0.1 sec b. 0.2 sec c. 0.1 Hz

The expression for impulse train is
a. s(t) = If=9."5 (t - n)

c. s(t) : Ifi=:".6 (t - nt)

d.0.2Hz

J

4

5

The function f (x) - x2 + 4is
a. DC signal b. Random Signal c. Even Signal d. Odd signal

What is the product of two even functions?

a. Even function b. Odd function c. Random Function d. Deterministic Function

While combined signal operation, if a is positive in xfa(t + p /a)] then
a. Signal is reversed b. Signal is left shifted by a
c. Signal is right shifted by a d. Signal is not flipped.

For the system with input output relationship ylkl = Zxlk - 3], the impulse response is:
a. 36lk - 2l b.26lk - 2l c.z6[k - 3] d.3d[c - 1l

lf x[n) - 2 6ln] + 26ln - 3l then xln - 1l is .

a. 26ln) + 6[n - a) b. d[n - 1] + d[n - 3]
c. d[n] + 26{n - al d.26ln - 1l + 26ln - al

If the analog signal x(t) = Zcos(40002rt) is sampled at the rate of F,:5000 Hz. The
discrete time signal obtained after sampling is

a. }cos (40nn) U. Zcos (f) c.4cos Qtn) a. +cos ff)

/r-a\

8

9

b. s(t) = I[=:* 6 (t - n)

d. s(r) = I1=f s (t - nt)
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t7

18.
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If f, is samping frequency and fn is highest frequency of the signal then for perfect
reconstruction of signal, the minimum value of sampling frequency must be

a. f" b.f"/Z c.2fs d.Zf^

Which of the following relations are true if x(n) is real?

a. X(a) - X(-ruo) b. X(rrt) = -X(-uo)
c. X-(u) - X(a) d. X.(ar) - X(-co)

If X(a.r) is the Fourier transform of the signal x(n), then what is the Fourier transform of
the signal x(n - k)?
a. ej'k.x(-tt) b. ej'k.x(a) c. e-jat< xtot) d. e-j'k.x(a)

The value of twiddle factor [7rBis

a. 0 b.-:i

In ideal case, attenuation in pass band is
a.0 b.l

Type-l Chebyshev filter have
a. ripples in pass band
c. linear phase

c.j d. I

c, 00 d. -oo

b. ripples in stop band
d. no ripples in pass band

The value of twiddle factor Wlis
a. 0 b.-j c.j d. I

The total number of complex multiplication required for N point FFT is

a. 1gz b.f, * log2N c. 4 N2 d. N x log2N

TheROC of signalX[z] = 223 +Zzz + 2z*22-t is

a. Entire Z plane.
b. Entire Z plane except z= 0.

c. Entire Z plane except z=@.

d. Entire Z plane except z:0 and z:q:.

Which of the following is not the method for implementing an FIR system?

a. Direct form b. Lattice structure c. Window Structure d. Cascade form

20 For FIR filter design, the window which allows separate control of width of the main lobe
and attenuation of side lobe is
a. Kaiser Window b. Rectangular Window
c. Hamming Window d. Blackman Window
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Attempt ANY FIVE questions.

l. a. Drawthesignalx[n] = Z6ln+ 2l +d[n] + d[n- 1] + 26ln- 2l in graph

and find
i. x[2 - n].
ii. x[2+n].
iii. 2 x[n].

b. Discuss the following terms in detail:
i. Causal & Non-Causal Signal.
ii. Combined Signal Operation.

[ +( I x3):4]

l2x2=4)

2. a.
b.
c.

3. a.

b.

4. a.

b.

c.

Determine the causality, linearity, and time invariance of y[n] = (stnrn)xfnl. Il x3=3]
Explain Nyquist Sampling Theorem and condition of aliasing with suitable diagram. t2l
State and prove the frequency shifting properties of DTFT. t3l

What's the basic difference between Linear Convolution and Circular Convolution?
Compute the 4 point circular convolution of following sequences using circular graph.[3]

xlnl - {L,2,3,4} &hlnl - {L,3,5,7}
Use the butterfly diagram to compute 8-point DIT-FFT of the following sequence using
radix-Z decimation in time algorithm, x(n) = {%,%,%,%,0,0,0,0}. t5]

Find the Fourier transform of Impulse train. t3l
Find the inverse Z-transform of H(z) = #, RoC l<lzl<2. t3l
Realize the IIR system with the system function H(z) given below using Direct Form II
structure. 12)

Il ( z\ _ L+O.S6z-r +0.82-2 +O.O8z-3

t + O.6z-L + O.3z-2 - O.4z-3

t2)

\

5. a. Discuss the different interconnection of discrete time system.
b. Derive how analog system function H" (s) is transformed to Digital System Function

H(z) and find the final relation between analog frequency and digital frequency in
impulse invariant method.

c. Discuss Butterworth Filter Approximations with the help of suitable diagram.

6. a. A low pass filter is desired to have frequency response Ha O as defined below.
Design FIR filter using Hamming window to meet the following requirement, if the

cut-off frequency , =:, and order N = 5. Does this filter have linear phase?

( -i(+) ; o<l lscHnO-le(0; otherwtse
The Hamming Window is defined as,

wlnl - {o's+ - o'46cosffi, o 1n .N - L
"L'-r ( o,otherwtse

b. Discuss the following terms.
i. Frequency warping ii. Gibbs Phenomena.

t4l
t2l

t4l

[2 x 2:41
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