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examination.
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Question 1.
Assume there is an analogue signal, x(t) = 4sin(10001tt) shown in Fig.1. Convert the

analogue signal into digital form by considering the following steps:

I\ VA

Amplitude (volt)
o

Time(ms)
Fig.1: Showing an analogue signal.

a. Convert x(t) into a discrete-time signal, x(n) by assuming fs = 2fm, where fs and
fm are the sampling and information frequency, respectively.

(8 marks)
b. Quantise x(n) into the closest pre-defined level values by considering n = 3 bits

(7 marks)
¢y Encode the quantised signal.

(8 marks)
du, Construct the total digital signal based on the individual codes in c.

(2 marks)

Total 25 marks

PLEASE TURN THE PAGE
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Question 2.
a) What does mean by signal processing and why do we use it?. (7 marks)

b) Give three advantages and three disadvantages of using digital signal processors

(DSP) compared with their analogue counterparts. (6 marks)

c) Select the correct choice.

1) A filter that described by y(n) = Kx(n), if 0 < K<1, then the filter will'works as
(2 marks)

i. an amplifier
ii. an attenuator
iii. an isolator
iv. aninverter

2) The sum of an even signal and an odd signal is
(2 marks)

i even

ii. odd

iii. neither odd and nor evén
iv. random

3) A continuous time signal.is said to be odd if
(2 marks)
i. itisidentical to its.continuous amplitude scale.

ii. itisidentical to original point.
ii. tis identical'to its continuous time-reversed versionn.
iv.< it is identical around both time and attitude axes.

4) The, signal transformation applied to y[n] = x[n * 2] is
(2 marks)

I time shifting.

ii-  time scaling (compression).
iii. amplitude scaling.
iv.  time scaling (expansion).

Question 2 continues over the page
PLEASE TURN THE PAGE
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Question 2 continued

5) The signal transformation applied to y[n]= x[-n] is

i.  time reversal.

ii. time scaling.
iii. amplitude scaling.
iv.  time shifting.

6) The signal transformation applied to y(t)=x(t+a) + B is:

i. combined time scaling time shifting.

i. combined time scaling and amplitude shifting.
iii. combined time shifting and amplitude shifting.
iv. combined time scaling and time reversal.

(2/marks)

(2 marks)

Total 25 marks

PLEASE TURN THE PAGE
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Question 3.

a) Use Laplace Transform Properties to find the transfer function, H(s), of the RC
filter below
(9" marks)

——0

b) Find the Laplace inverse of the system described by following formula:

§s— 6
— S ~—6

H(s) = —
S
(6 marks)

c) Determine the roots of the poles andzeros of the system transfer function below
and then plot them“on the s-plane. Is the system stable or unstable, give
vertification for your answer.

5s+2)(s+3)
(s+4)(s? +6s + 13)

(10 marks)

Total 25 marks
PLEASE TURN THE PAGE
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Question 4.

a) Find out the Z-transform & Region of Convergence (ROC) for the following

sequence.

z1ln] = (%) ] + (%) ]

b) Determine the inverse z-transform of the following function:

3+ 2z Az

X(z) = :
@) 1—3z2"2+ 2¢¢

Question 5.

A digital filter is defined by.the formula below

(12marks)

(13 marks)

Total 25 marks

y(n) = 1625 y(n-1) -0.934 y(n-2) +0.5 x(n) - 0.1x(n-2)

a) State the order/of the filter, type of the filter and identify the values of its

coefficients

b) ‘Braw a block diagram using Direct Form | structure

c) Draw a block diagram using Direct Form Il structure

(9marks)

(8 marks)

(8 marks)

Total 25 marks

PLEASE TURN THE PAGE
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Question 6.

a) A band pass filter is required to meet the following specification
e Complete signal rejection at dc and 500Hz
¢ A narrow pass band centred at 250Hz
e A 3dB bandwidth of 20Hz
By assuming the sampling frequency is 1000Hz,
1) Find the transfer function using the zero pole placement method (7 marks)
2) Find the difference equation (3 marks)

3) Draw the diagrammatical solution (5 marks)

b) Evaluate the DFT of the sequence {1, 0, 0, 1}.usingthe decimation in time FFT.
(10 marks)

Total 25 marks

END OF QUESTIONS

PLEASE TURN PAGE FOR TABLE OF LAPLACE AND Z TRANSFORMS
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Laplace Transform Tables

7

1. 5(t) 1 4=mm |mpulse function

2. u(t) i 4mm Step function

3. fu(t) Slz 4= Ramp function

4 n

. T uft
"o T | Ry

1

5. e u(t) — df(t)/dt sF(s)-f(0)

6. sinatuft S fw2 df2(t)/dt? s2F(s)-sf(0)-£(0)

7. cos wt u(t) E; —iaf

PLEASE TURN THE PAGE
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f()=2" {F ()
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Table of Laplace Transforms

F(s)=2{s(1)}

/()= {F (s)}

F(s)=2{/ (1)}

1. 1 % 2. e* r;ig
3.1, n=123,.. :’—', 4. 42, p>-1 r(;:1)
: s
1 1-3-54(2n—1
5. i f 6. " n=123.... 2( 2 Na
s’ "5 R
. a s
7. sin(at) T 8. cos(at) =
. 2as & -a
9. tsin(at) (S2 e )v 10. tcos(at) (.;2 i )2
. 2a° . 2as’
11. sin(at)—atcos(at) (?2+a2)3 12. sin(at)+ atcos(ar) (?24—07)2
9(32 —az) S(s2 + 3a2)
13. cos(at)—atsin(at) ( ; ,)2 14. ¢ cos(at) + atsin(at) ﬁ
s +a’ s’ +a
15, sin(at+b) ssin(b2+a;:os(b) 16. \ cosfar+ b) scos(bz)—azsin(b)
s’ +a s’ +a
17. sinh(at) za < 18, cosh(at) zs .
s’ —a s’ —a
) b ) s—a
19. e“’sm(bt) (s—a)z-o-bz 20. e cos(b!) m
. b s—a
21. e“sinh(br) (s—a) -5 22. e“cosh(br) m
n! 1 (s
23. "¢, n=1,2,3,. W 24, f(ar) ;F(;)
fA=2"{F(s} Y F(s)=2£{r(®)} Sf(ry=27{F(s)} F(s)=2{r(1)}
75 W, (1) =ul#=¥) = 26 8lr—c) e
N\ HH!iEI Il" I||T|5||I|T| 5 - ¥rac Delia Function
275, (1) (1—c) e F(s) 28, w(t)elr) e Lig(r+c))
20, ef (1) Fls—c) 30. 'f(¢), »=L23,... (—1)" F™(5)
3. %,f'fr] | * F (1) elu 32. [ f(v)dv Fis)
) .
i e
33. [ f(e-t)g(r)dr F(s)G(s) |34 fle+T)=r(1) [, rind
|
35, f(1) sF(s)-f(0) |36 (1) s*F(s)~sf (0)-£"(0)
3?_ -Ir":-il{?] .'|-JF|:-.';":|_.'ET-I_|F1_[I}_.'f.'-:_.ll..{ﬂ}"'_ T.i.-'lm—:l{ﬂ':l_-jr'h—ll{ﬂ}

PLEASE TURN THE PAGE
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Z Transform Table

Diverete-time Region of
Ernry SEQUENCE z-transform CONVErgence
number xinmy, n=0 Xiz) of X(z)
i k) k Every&here
kz
=N
. g z-1 !
kr
3 kn B> 1
(z=1)
+1 i
4 kn? M fz] =1
(z = 1)
kz -
F |-:!| =g
5 I = q—ﬂ'
hze " F
o [ et - |z| > &=
(z —ega)’
7 ] — g~ . i jz] > &=
2! — A1) + e~v
22 “cosa) le|
L zl =1
B cos (and N — 2o coser 4 1
. rsina |
: zZl > 1
? sin (&n) P=2reosa ¥ 1
re""sin o E K ~
—o gip{iaen = iz =e "
0 ¢ sl = 2e""zcosa+ e
ze~"{ze* — cosa) S
“an | 4| = -}
H QAR P—lreTcosa+ e
o 7* = rcosho ol Soilineg
12 cosli (@) P —2rcosha + 1 '
. zsinh o 1 = sinh
13 sinh{@n) 1 _2zcosha + 1 z| = sinh a
bz
A— 2 o= g
14 ke pa— lz|
kaz -
15 ko~ I— H
(z — a)®
. £z g ¢
16 2c)|p|" cos{nfp + fc) 4

1-p z-p"

k and o are constants; ¢ is a complex number.
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