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Ql (a) A discrete signal is defined as

'@):{? 
f3r t'< n < 3'-' t0 forelse

(0 Sketch the signal w(n)=x(n-l)-36(n-I), for 0 < n < 4.
(4 marks)

(ii) Class8 and explain wtrcther or not the system for Ql(aXi) is causal system
(2 marks)

(iii) Classify and explain whether or trot the system for Ql(aXi) is dpamic
system.

(2 marks)

(iv) Sketchthesignalyfz/ =x[-n+S], for 0<n<4. 
(2marks)

(v) Prove whether or not the system for Ql(aXiv) is linear and time invariant.
(6 marks)

(b) State five (5) elements in the digital signal processing system.
(a marks)

Q2 (a) A continuous voltage signal has the following function:

v(t) = l2sin000n)-7 volt

If ttrc signal is sampled-widr smrpling time of 0.0(H s and quantized by using
fiuncation techniqre with quantisationinterval of I volt,

(i) Explain wlrether the aliasing sannpled signal will occur.
(2 marks)

(ii) Determine digtal freque,ncy and digital perid of the sampld signal.
(2 marla)

(iii) Calculae the sanrpled sigral v(n) fq the firsr period.
(a mark$

(iv) Calculate ttrc quantized signal v(n)forone period.

(2 marls)

(v) Analyse the actual quantized signal to noise s/vrtg fm one period.
(8 marls)
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(b) Sate anytro(2) paocees in ee Aulog oDigitelCmvata (ADC) syst€m.
(2 narks)

Q3 (a) A Finit€ lrslhc neryc (IrR) filrcrbmirydseresporee of:

Hnl=frn+{+24n-il; for -lSnSl
The iryrtis apcriodic ry wiuft ddrdecdoddt\F3,

dnl= 13, 2,ll
Determire flFut r€spose sf &c s',Btem ruiqg orc of puiodic convolutim
mcthod"

(5 rnrb)

Rrrction of the FIR filtcris girrcn by

dzl= {L, Z, gl

this function gtrtraEr sss-ourldiffi d

rs,lnl=[3, B, 8, n, o,ry
Cdculab the iryrt finctim of &e sysffi.

(5 ma*s)

Detemrim the Discrec euicrTrdrm Glm) of fu fanraoint sequere of:
U

(c)

xlnl= {2, 3, 2, 1}

(7 marks)

A DFThas furtionof:

Xoolkl= t15, (2-3j), -t, (2+3fi, 15, (2_3j)l

calculab the rxt of yf{={,-fl, bf using the prcputies of thc DFT.
(3 narts)

a4 (a) Deermire the z+&u d ryacify in regiu of oav€qgre (Roc) of &c
follouring signal:

q[n]=ri o, 4 o, 6]
(3 marts)

(b)

(d)
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O) Deterrrine the z-uansfonn and the ROC of the causal system

xfnl=4@Dufnl
(4 marks)

(c) A causal system is descTibed by the following difference equation:

ylnl =0.6yln-ll+2x[nl

(i) Calculate the transfer furction of the systern H(z).
(3 marks)

(ii) Estimate the oulput reE onse of y[n] if tbe input signal is given by:

xlnl=3111n1

(10 marks)

Q5 (a) List two (2) classifications of digial filter and state an advantage of each filters

(4 marks)

(b) An analog filterhas function of:

H@)=J-
s*4

(i) Determine function of a digital fiIter H(z), by using impulse invariant at
sampling frequency of S=2 Hz.

(6 marks)

(ii) Determine the sampling rate lrence the filter is always stable. Solve trre
digital filter by using mapping based on the backrvard difference at
samplingrate of S.

(a marks)

(c) An analog lonpass filterhas uansfer function of

II(s)==-
s'-2s*2

has cutofffrequency of I md/s. Use this protot)?e to design a drgltal highpass
filter with a cutofffrequency of Sfi) Hz and S=2 kHz.

(6 marks)

- END OF QLTESTTONS -
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APPtsIIDIX

etjmr = -1 ffi= lr3,5o.

eljmn = 1
ft|= 2, 4, 6,..

j*n/
e /2- j ttt= lo 5, 9..

j*n/
e /2 : - j [ff= 3,7,11,.

- jmn,/
e /2 =-j ffi= 1,5, 9..

- jmn/
e /2: j tff= 3,7 , 11,.

Difference Numerical Algorithm Mapping for s

Backward y(n) =
x(n) - x(n-l)

tr

z-l
^t--

Zt,

Forward y(n) -
x(n+1) - x(n)

t,
z'l

^t=
t,

Central y(n) =
x(n+ 1) - x(n- 1)

tr
z2-1S=-
Zzt,
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TABLE Or II\PIACB TRAr{STORM PArRS

f (t) F(s)

au(t) I
.t

tn n!

F
e-o, I

s+4

tn e-o'

TABrE OF Z-TRANSFORM PAIRS

x(n) x(z) ROC

u(n) I
...'..................-

l- z-l l.l >l

anI,J(n) 1.-
1- qz-' lrlrl"l

nanu(n) l.l

-rt(-n- I ) 1

-
1- z-L

l.l

- anu(-n- 1) 1.-
I - az-' l.l .l"l

- nonu(-n-I) l.l .l"l
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Form Band Edge
(s)

Mappingz ) Mapping parameters

LY2LP

Clc

z-a
l-&,

sinl0.s(Cl D - 0r)J
sin[0.5(4, *or)]

a-

LP2HP

Oc

-(z-a)
l+m,

-cos[O.s(Q D +0r)JU*

LY2BP C)r , Qz -k'+42+4)
4z' + Arz+l

K= tan(0.5ClD )
tan(o.s(o z-cl,))

-cos[o.s(o, +o,)]
Q-- ;t ,t (

tot

4-zaKl@ +t)

Ar- (K -l)l(K +1)

LP2BS Qr ,Qz
z2 + 4z+ A,

4z' + 4z+l

K -tan(o.Sf,)D)tan(@

-cos[o.s(o 2+cl,)Ja-
cos[o.S(cl, -cl;[

4-zqKl@+1)

4=-(r-l)l(K+t)
Note: The digital lowpass prototype

All digital frequencies are norrnalizedto f,l=Z nf/s
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Form Band
Edge (s)

Mapping s + Mapping parameters

LPaLP

Oc

z-l
em)

c -ran(o.Sor)

LY2HP

Oc

c(z+1)

Fil C - ran(0.5o")

LP2BP

C)r

Ch< {lz

c - tan(0.5(o, -o,))
p -cosQo

or

cos[o.S(e, +0,)]p-

LP2BS C)r

Qo< {lz

ck'-r)
z2 -2F.2+ I

c - tan(0.5(o, -cl,))
p -cosf)o

p-
or

cos[0.5(ft, +cl,)J

Note: The analog loupass protot)?e pC

A[ digial fiequencies are normalizedto dE2rf/s but are not prewarped
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