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If X(z) is the z-transform of x[n] = 3

a.lzl>3 b. lzl<3
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d. {3,2, 1,0)

d. Aperiodic

d. x'r(z)

a. -zf{zx(z)}

ufn)-3"u1-n-1, the ROC of X(z) is
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Choose and encircle the most appropriate option from each set ofchoices
l' The output signar when a signar x1n1 = 1i,z,r,o1 is processed through a unit deray systenr

is:
a. 10,1,2,31 b. {t,2,3,0} c. {0,0,1,2}

A period of discrete-time signal x[n] - e* 1slo.r,rn 1.
a. 5 b. l0 c.20

If the output ofthe system at any time'n' depends onry on the past and present values of
the input then the system is said to be:
a. Time invariant b. Stable c. Linear d. Causal

The convolution sum is given by:
a. y(n) = f,fl;ol r(n)h(n - tr) b. y(n) _ !fl__ r(n)h(n _ k)
c. y(n) = 2[j x(n)h(k - n) d. y(n) - Xt_- x(n _ k)h(k)

What is the highest frequency that is contained in the sampled signal?
a. 2Fs b.FJ2 c.F, d. l/F,

consider the analog signal x(t) = 3cosl00zt. Suppose that the signal is sampled at the rate
F.= 200 Hz. what is the frequency of discrete time signar obtain;d after sampring?a. % b)2/3 c)t/3 d)/,

7. lf X(z) is the z-transform ofthe signal x[n], then the z-transform ofx [-n] is
x(-z) b. -x(z) c. X(z-r)

2

3

4

5

6

a

8

9

rcufu).1.fi, based on the prope(y of z-transform, the inverse z-transform of j is
a. u[n-l] b. u[-n] c. -u[n] d. -u[-n]

ff xfnl J-. X 121, then the z-transform of nx[n- I ], is _?
u. -,!x1l; o -,*{:} ,,Lxe,)
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Which of the following is true regarding the number of computations require to compute
an N-point DFT?
a. N2 complex multiplications and N(N-2) complex additions

b. N2 complex additions and N(N- I ) complex multiplications

c. (N2 -l) complex multiplication and N(N-l) complex additions

d. N2 complex multiplication and (N2-N) complex additions

In DFT, if W*16 = Wi2 , then the value o.f x is
a.2 b.4 c.8 d. 16

How many complex additions are performed in computing the N-point DFT of a
sequence using divide and conquer approach ifN = LM
a. N(L+M+2) b. N(L+M+l) c. N(L+M-l) d. N(L+M-2)

The first 5 points of the eighrpoint DFT of a real-valued sequence arc {12, l+ j3, 5,2 +
j6, 4), The remaining three points are:

a. 12- j6, s,l -j3) b. {l +j3,5,2+ j6\
c. {2- j6, -5, l -j3} d. {l -j3, s,2- j6)

The FIR filter with system function is given by
H(z) : I + ?Az't +'A z'2 + '/, z:3 , then the value of lattice parameter K: is
a.% b.% c.% d.%

For an analog LTI system to be stable, where should the poles of the system function
H(s) should tie
a. Right halfof s-plane b. Left halfofs-plane
c. on imaginary axis d. on real axis

The time domain representation of ideal lowpass filter is
a. Rectangular b. Sinc c. Sinusoidal d. Exponential

Which of the following is not used as traditional window function in FIR filter design?
a. Hanning b. Hamming c. Bartlett d. Gaussian

Which of the following is not the condition of systern to be linear phase filter?
a. h[n]= h[M-l-n] b. h[n] = -h[M-l-n] c. h[-n] = 6114-1-n] d. h[-n] = h[M-l+n]
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The value of twiddle factor is given as
j2n j27t

a. en b.e-w
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Attempt ANY FIVE questions. Symbols hat'e their usual meanings
assumptions are pernissible. Marks are indicated inside brackets.

Urgent appropriate

a. Enumerate the basic advantages of Digital signal processing. Briefly explain the
applications of DSP. p+21

b. Define the following terms p+2)
i. Causality ofLTI system
ii. Stability ofLTI system

a. Define z-transform and RoC. Determine the z-transform of the fo owing sequence
using different z-transform properties gl

xlnl = ng 4n'P - 
"b. Consider two LTI systems described by impulse responses are parallel

interconnected. Determine the overall impulse response and response to the input
signal x[n]. t4l

h1[n] = {-2,3,1} ,n,{t,r,r},*1"I = uln + Ll - uln - al

2
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a. Find 8-point DFT ofthe following signal using radix-2 decimation in frequency FFT
algorithm. Use butterfly diagram for the computation. 14)

x[nl = {1, 1,2,2,3, 3, 4, 4}
b. Determine the possible Rocs and find the inverse z-transform ofthe following signal

for stable system. t4l

Ht4 = -- ^= 
]::' 

-
(1, - 0.22-1) (1 - 0.62 - 1)2

a. Define circular convolution. Find circular convolution ofthe following sequences [3]
xr[n] = {7,2,r,5} &rzlnl = {-2,3,1,q,2}

b. Draw the cascade structure ofthe following system t31

H(z) = --i:Ja:--' 7 -0.72-1 t 0.l2z-2
c. What to you understand by "Quantization effect" in digiral system? Discuss about the

pole perturbation. pl

P.T.O.
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a. Draw the lattice ladder structure for the following system:

'(') = '=-to;'1 ' 

'* 
o-'- l'.-]' 2+0.42-r -1.42 2

Is this system stable? t4]
b. Obtain the filter coefficients for a lowpass FIR filrer with 7 coefficients for the

following specifications
l@-1)s----i-, f or lal < 0.55n

0, for 0.552r < larl < n
H1(o) =

Use Hamming window in your design. t4l

a. Derive the transformation equation for Bilinear transformalion method of llR filter
design. Discuss the nature of mapping from analog to digital frequency in Bilinear
transformation method. Also explain frequency warping. t3]

b. The specification ofthe desired low pass filter is

0B < lH(ar)l < 1.0; 0 <u<0.2n
lH(a-l)l < 0.2; 0.35ttau3r

Design Butterworth digital filter using impulse invariance method. t5l

6.
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Some useful relationships:
L Window functions:

t. Hanning wtndow,Wlnl = Q.!
2rn

1 _ co<_
M -7(

ti. Hammtng window,W lnl = 0.54 - O.+Ocos!)M-l
2. For impulse invariance method the mapping relations are:

3. Normalized Butterworth denominator polynomials:

Analog Domain H(s) Digital Domain H(z)
1

s-Dt
1

7 - ePkT z'7
s+a

(s*a)2*b2
7 - e-"r cos(bT)z-r

1, - 2e-"r cos(bT)z-l + e-zar z-z
b

(s+a)2+b2
e-"r stn(bT)z-1

7 _ 2e-"r cos(bT)z-r + e-2ar 2-2

Order of Filter N Transfer function H(s) = l/A(s) where A(s)
I (s+l)
2 (s2+1.414s+ l)
3 (s2+s+lXs+l)
4 (s2+0.766s+ I )( s2+ I .848s+ l)
5 (s2+0.618s+ lX s2+ I .618s+ lXs+ l)
6 (s2+0.518s+ lX 5r+4.414s+ l y1 s2+ I .932s+ l)
7 (s2+1.802s+ l)( s2+1.247s+l X s2+0.445s+ lXs+ I )


