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Q.12 Mention some advantages of DSP. 2 marks

b) Draw a block diagram of a typical DSP system, explain each block and give any
two applications of a DSP system. 8 marks
¢)  What is the advantage of FFT over the DFT? Determine the number of complex
multiplications for FFT and DFT when a sequence of data is 1024 points. 5 marks
d) Determine the expressions for the magnitude and phase responses of the following
digital system with a sampling rate of 8000 Hz :
¥(n) =0.5x(n)+0.5x(n-1)
Use your expressions to determine the magnitude and phase of the response ata

radian frequency of 0.25x. 5 marks

Q.2 @) How can aliasing be eliminated in a sampled signal? 2 marks
b) Given the transfer function

0.4(1-z7%)
1412271 4028272
Obtain the filter realizations using the following:

-Direct form I and Direct form I IIR filter

H(z)=

-Cascade IR form via the first order section 8 marks

¢)  Given an analog filter whose transfer function is H ®)= —5—5
s+

Convert it to the digital filter transfer function and obtain the corresponding

difference equation when sampling period 7= 0.01 sec. 5 marks
d) Determine the transfer function, H{z), and impulse response for the following IIR

filter: y(n) = 0.2x(n)+0.3x(n-1) +0.43(n-1) 5 marks
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Q.3 a)

Using the Bilinear Transformation (BLT) method, determine the transfer function

H{z)and corresponding difference equation fora first order low pass Butterworth
filter with the following specifications:
3 dB attenuation at the pass band frequency of 1.5 kHz
10 dB stop band attenuation at the frequency of 3 kHz, and
Sampling frequency of‘ 8 kHz 10 marks

b) What are the conditions required for a stable IIR filter? Hlustrate your answer with a

c)

Q.4 o

b)

Q.S a)

b)

map between the s-plane and z- plane. 5 marks
Write down a general expression for a 4" order FIR filter and obtain the number of
filter coefficients, memory elements, multipliers and addersrequired.

Draw its realization structure in transversal form and in linear phase form. 5 marks

What are the differences between FIR and IR filters? Write down their

generalized difference equations 5 marks
Calculate the filter co-efficients for a 3-tap FIR low pass FIR filter with a cut off
frequency of 800 Hz and sampling rate of 8000 Hz using the Fourier Transform
method. Determine the transfer function and difference equation of the designed
FIR system, and compute the magnitude ﬁeﬁueney response for Q =0, n/4, w/2,
and 37/4. 15 marks

With the aid of schematic diagrams show the differences between Von Neumann

architecture processors and Harvard architecture processors. 6 marks

Draw the basic architecture of floating point digital signal processor and explainiit.
8 marks

Write down the categories of the instruction set for a fixed point processor TMS

320C54x and give suitable examples for each category. 6 marks



E420 DIGITAL SIGNAL PROCESSING _Page 40f6

Q.6 a) A unit step sequence, u(#), is applied to a system whose z-domain transfer function

3

is H(z)= ey

Obtain an expression for its output sequence. (10 marks)

b)  Obtain the z-domain transfer function of the discrete system shown in Fig.Q.6.

(10 marks)

x(n) — -l » ol

Fig. Q6b
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TABLE OF Z-TRANSFORMS OF SOME COMMON SEQUENCES

Discrete-time sequence Z-transform
x(n), nz0 H(Z)
kdn) k
R
k z~1
kz.
ke %% z—e®
kz
ka” z—a
kz
kn (z—1)
kz(z+1)
o’ (z~1y
kaz
kna” (z-a)

TABLE OF 3-dB BUTTERWORTH LOWPASS PROTOTYPE TRANSFER FUNCTIONS

n Hp(s)
1 %1
5
(=D |
2 2
s°++2s5+1
3 1

s3+2s2 +25+1

Analog Filter Specifications

Lowpass Prototype Specifications

Lowpass: wgp, was

Higl“ip3353 Wap, Was

Bandpass: Wapts Waphrs Wad, Wash
(U == \/W y Wy =/ Wasiash
Bandstop: @, Waphs Wods usp

Wy =\ fWapflaph, Wy = /Way Wy

Vpr == 1, vy == wy, / Wap
Vo= 1, ¥y = wap /oy
b = L o e Va

P LR Waph ™ Wapl

v, == 1y, e Do Yel
7 T gy~ Wy
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