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Module-l

a. Compute the OFT of the sequence, x[n] = [-1 r for: i) N is even ii} N is odd. (06 Marks)
b. State and prove the circular frequency shift property of discrete Fourier transform.(10 Marks)
c. Find the 10FT of 4-point sequence, X(k) = (4, -j2, 0, j2) using the OFT. (04 Marks)

2
OR

a. Perform the circular convolution ofthesequences x.]»] and x2[n], where
2rm . 2nn

x,[n]=cos--,O:s:n:S:N-l, x2[n]=slil--0:S:n:S:N-1.N N
b. Find the 6 - point OFT ofthe sequence:

x[n] = 48[n] + 38[n -- 1] + 28[n - 2] + o[n - 3].
c. Find the 4-point circular convolution of the sequences,

x, [n] = (1, 2, 3, 1) and x2[n] = (4,3,2,2) using frequency - domain approach.
t t

(07 Marks)

(07 Marks)

(06 Marks)
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Module-2

a. Given :x[n]=(1,2,0,-3,4,2,-1, 1,-2,3,2, 1,-3)
h[n] = (1, 1, 1), perform x(n) * hen), 0 :s:n :s: 11, using overlap - save technique.

(10 Marks)
b. Given x[n] = (0, 1,2,3,4,5,6, 7), find X(k) using OlT - FFT algorithm. (10 Marks)

4
OR

a. Find the 4 - point circular convolution of x[n] and h[n] using radix - 2
algorithmx[n]=(l, 1, 1, l)andh[n]=(l,O, 1,0).

b. Explain Decimation - in - frequency FFT algorithm.

DIF - FFT
(10 Marks)

. (10 Marks)

5
Module-3

a. Obtain an expression for the frequency.response of the symmetric FIR digital filter.
(10 Marks)

-
b. The desired frequency response of a low pass filter is given by

{

-j3w \ \ 3ne 00<-
Hd(ejW

) = Hd(oo) = 43no -<\oo\<n4 "
Determine the frequency response of the FIR filter, if hamming window is used with N = 7.

(10 Marks)
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OR
6 a. Design a 17-tap linear-phase FIR filter with a cutoff frequency, Wc = nl2. The design is to be

done based on frequency sampling technique. (10 Marks)
b. Given the FIR filter with the following difference equation:

y[n] = x[n] + 3.1x [n - 1] + 5.5x[n - 2] + 4.2x[n-3] + 2.3x[n - 4]

Sketch the Lattice realization ofthe filter. (10 Marks)

Module-4
7 a. Design a Butterworth analog highpass filter that will meet the following specifications:

i) Maximum passband attenuation = 2dB
ii) Passband edge frequency = 200 rad/sec
iii) Minimum stopband attenuation = 20 dB
iv) Stopband edge frequency = 100 rad/sec. (10 Marks)

b. A linear time-invariant digital IIR filter is specified by the following transfer function:

Realize the system using direct form - 1representation. (10 Marks)

OR
8 a. A digitallowpass filter is required to meet the following specifications:

i) Monotonic passband and stopband
ii) -3.01dB cutoff frequency of 0.5 IT rad
iii) Stopband attenuation ofatleast 15 dB at 0.75 IT rad
Find the system function H(z) using bilinear transformation and also the difference equation
realization. (10 Marks)

b. Obtain the direct form I and II realizations by the following for a linear time - invariant
system described by the following input - output relation,

2y(n) - y (n - 2) - 4y(n - 3) = 3x(n - 2). (10 Marks)

Module-5
9 a. Explain the IEEE single precision and double precision floating - point formats. (10 Marks)

b. i) Find the signed Q - 15 representation for the decimal number - 0.160123
ii) Convert the Q - 15 signed number 1.110101110000010 to the decimal number
iii)Add the two floating - point numbers given below,

1110010100011111 = 0.640136718 x r2
0101101011100101 =-0.638183593 x 25. (10 Marks)

OR
10 a. With a neat diagram, explain the TMS320C3X floating -point OS processor. (12 Marks)

b. With an example discuss overflow and underflow in the floating -point number system.
(08 Marks)

* * * * *
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