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Instructions to Candidates:
1. Answer any five questions only.
2. Each question carries equal marks.
3. Show all your steps clearly in any calculation.
4. Start the answers for each question on a fresh page.

Question 1
Explain with the help of sketches and mathematical expression the complete
characterisation of a discrete time signal in a linear time invariant system in terms of a
unit impulse response .
( 20 marks)
Question 2
The transfer function of a discrete time system has poles at z=0.5, z=0.1 +j0.2, z=0.1-j0.2
and zeros at z=-1 and z=1.
(i)  Sketch the pole-zero diagram for the system.
(ii) Derive the system transfer function from the pole —zero diagram.
(iii) Develop the difference equation. (20 marks )
Question 3

(a  Draw the block diagram that would represent a hardware architecture for a special purpose
digital signal processor. Give an explanation of why the type of architecture shown by the
diagram is chosen. (14 marks )

(b)  State at least four characteristics that would be included in the specification of a digital
filter.

(4 marks)




(c¢)  Give the major difference between the finite impulse response digital filter and the

infinite impulse response filter. (2 marks)

Question 4

(a) The transfer function for a filter is given by

H(z)=1-1.3435 2" +0.9025 z2. Draw the realisation block diagram for each of
the following .

(i) transversal structure,
(ii) two lattice structure, and calculate the valués of the coefficient for
a lattice structure. (15 marks )
(b) Give the five design steps for digital filters. ( 5 marks )

Question 5

(a) Determine the discrete —time signal x[n] obtained from uniformly sampling at 400 Hz
a continuous time signal x(t) given below;
x(t)= 10cos (120mt)+6sin(6007t)+4cos(680mt)+8cos (1000xt)+12sin(1320nt) (6 marks )

(b)  Using N=8 explain the eight-point decimation-in-time FFT. Draw the butterfly diagram
for the computation. (14 marks )

Question 6

(a) Give three reasons that justify the use of oversampling in digital processing. (6 marks)

(b)  Discuss the use of uniform and non-uniform quantization and encoding. Give examples of
the typical application of each technology. ( 14 marks)




Question 7

(a) Find the inverse Laplace transform of

: 257 +115+19
® X(s)= (s+1)s+2)s+ 3)

(if) X(s)= %3;1—1)31) (20 marks)
S

Question 8
(8 Find the z-transform of the following signals
@ x[n] =na"!
(ii) x[n]=36[n] + 56[n—3]+ 75[n—8]
(i) x[n]=3" +(~1+0.8x)5"

(12 marks)

(b) Find the discrete signal corresponding to the z-transform

0 XE)=——r—

@) X@z)= —IZ-—r
(z— E)(Z + 5)

(8 marks)
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SOME COMMON z-TRANSFORM PAIRS

Transform pair Signal Transform ROC
1. &[] 1 All z
2. ufn] | — lz1>1
1 !
3. u[—n—1] = [zl <1
All z except
4. on — m] z=m 0 (@fm>0)or
oo (if m < 0)
5. aruln] T_{?-T 1z[> |a]
6. —arnu[—n — 1] —L 2] < 4]
=1
7. naruln] (_]_fzu_—z)'i Iz} > |a]
-1
8. —namul—n — 1] u—_Li}_—,)— lz] < faj
= -1
9, [cos Qonlulr] T 2] > 1
- ! ' i —1
10. [sin Qqnluln] = [2':3; gz};_l F 2 lz] > 1
— -1
11. [r= cos Qonluln] = [; P cg c:gz]?_ul]errzz_z Jzf &2 1p
i 2 |
[r sin Qg])z I2]>r

12, [r»sin Qorluln]

1= [2rcos Qp]z-1 F 7272
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