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Ql (a)

(c)

(b)

BEE 3213

List down FOUR advantages ofdigital signal processing.
(4 marks)

.. 5,
I.et r [nJ = i(0.5 ) ' u lnlin the range of 0 < z < 4 . Illustrate the signal and calculate

its even and odd parts.
(10 marks)

fq1
Given, .r[n] : {2, - 5,3, 0, 8, - 2\, -2<n<3. Evaluate y[nl=rlZn- .ltrL 4l-
applying step interpolation and represent y[n] as sum of impulses.

(6 marks)

Q2 (a) Apply an impulse response of hlnl=(2n+3)(uln-31-ulnl)-46[n-3] to a

Finite Impulse Response (FIR) filter and evaluate its response y[z] to the input .r[z]
by using sum-by-column method where,

lq'+t, -2<n<z)xlnl= <

| 0, elsewhere 
J

(b) Assume that r[n] and l[n] are periodic
and l[z] by using cyclic method.

(13 marks)

sigrals. Calculate the convolution for r[n]

(7 marks)



Q3 (a)

BEE 3213

Sampling and quantization is a part of process in Analog to Digital Converter
(ADC). Briefly explain:

(D Sampling theorem.
(iD Nyquist Rate.
(iiD Nyquist interval.

(6 marks)

Figure Q3 shows a block diagram of ADC. If an analog signal

x[nf=5/6sinlsrlfl+t/tsin(lt r t\+cos(Sn/f) is sampled at a sampling rate of
20H2. Construct:

(b)

(i)

(ii)

Signal at point (a) in Figure Q3.

Signal at point (b) in Figure Q3 with 4 quantization level
range + 2V by using rounding technique (0 : n S2).

Quantization enor, elzl for Q3 (b) (ii).

(4 marks)
and full scale

(9 marks)

(1 marks)

(iiD

Q4 (a) Given y[n] = t i, l, l, 0]. Calculate the Discrete Fourier Transformation (DFT) of
given discrete signal.

(6 marks)

by r"n[*l=1i, 3-j, -s,3+jl.
Transformation (FFT) algorithm to

(14 marks)

(b) The DFT of a discrete signal, y[z] is given

Apply Decimation in Time (DIT) Fast Fourier
determine its discrete signal, y[n].
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Q5 (a) Calculate the z-transform and its region of convergence for the following discrete
sisnal:

(D r(z)={1, z,t,z,ty

(iD x(n)--l-r,2,0,-2,11

(iii) x(n)=(2)"t2u(n)
(iv) x(n)=(n*1)(2)".'z u(n)

(4 marks)

(6 marks)

(b) Calculate the inverse z-transform for the following discrete signal:

(D x(z)=/- | a3"-t
(ii) X(z)=(z - z-t)2

(5 marks)

(c) Calculate the transfer function and diflbrence equation for the following causal
system. Investigate the stability ofthe system, using each system representation.

h(n)=(2)^ u(n)
(5 marks)

a6 (a) Design the Infinite Impulse Transform (IIR) digital filter using step invariance

transform with given analog transfer funcrion, H(s) oi --^l- .--'"'-' (s+2)(s+3)'
(12 marks)

(b) Use an analog lowpass filter, HG)= ;5.;ll ro design a notch filter with band edges

of I kHz and 6 kFIz that operates at sampling frequency of20 ktlz.
(8 marks)
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Q7 (a) Design Finite Impulse Response (FIR) filters system of Figure Q7 using Boxcar
window. The specifications of the filters are:

Filter l: Filter 2:
Pass frequency:3 kHz Pass frequency = l0 kHz
Stop frequency: 7 kHz Stop frequency = 8 kFIz

The sampling frequency, ^S: 25 kHz and the filter length, N:5.
(14 marks)

O) Draw the simplifu version of the FIR filter system of Q7 (a) and calculate its impulse
response.

(6 marks)



BEE 32I3

FINAL EXAMINATION

SEMESTER / SESSION : SEM U/2010/2011 PROCRAMME ; 3BEE
COURSE : DICITAL SIGNAL PROCESSING COURSE CODE ; BEE32I3

FIGURE03

FIGUR,E ()7



BEE ]2I3

FINAL EXAMINATION

SEMESTER / SESSION : SEM IY20l0/201l
COURSE : DICITAL SIGNAL PROCESSING

PROGRAMME : 3 BEE
COURSECODE : BEE 3213

Finite Summation Formula

g^_r(n+l)

.a " nh+lY2n+t)>a-= \ '\ 'ft6

Infi nite Summation Formula

Iar =--l-7 l-a lol.l

lol. t

lol. t

tl.
ldl <r

a>O

2"r=fl- a

2n'' =6fu,

i *',' =?'*?=E (t-ol

f 
"-"P1 

-1+e 
'

1^a
l=+

f o, -n'(n+lY
-r=n 4

f ot -l-a""fr l-a a+\
$"-, -ol[t -(+tlo" , ,o"'l
/^u--;i lt-af
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Table l

Signal DFI
xln- rvl X ,rrr.fkl e-i2't'"ttt

x[n - 0.5rVl (-tlx,,, [t]
xltls''"""' ' x ,,rrlk - k.l

(-t)"tl x,,,rlk -o.svl
r[- n] xr.,I-kl
xfn]nflnl j x,,lxlor,,,,l*l

x[n]@y[n] x,,,ltlv,,.,lrl
.r[z] A Ay[z] x,,,.rElYi'rrEl

'tol=*i",",t*1, x-,[o]= I'[,]
n=O

{i]=+;e'f",,"
,,,,|+)=ie'f,u

[t] gu evenl,

(N even)
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Table 2

Signel z-tnrnsform

a1 x1 (n) + a2 x2 (n) ar X1 (z) + a2f2(2)

r(-n) x (tt)
i)x(z-,t)
ii):(z+t)

i) tt x (z)

ii) I x (z)

x(n)* x2(n) Xt(z) Xz(z)

',,,, 
(t)= I r,(r).l',(" - l)

n,,,,("\= x,(")x,(")

a' x (n) X(atz)

nx(n) -, dx(zl dx(zlz'--+

r(z)-x(z- l) X(z) (r - it)

Ix(t)
I=O

xGt=(-:-\'' \z-l)
tt- r(r)

n-+0 "
lim

r(rr)
n--r@ ,j':,(=)"G)
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Table 3

Signal .x(t) Laplace Transform X(s)
d (r) I

u (t) I
s

4t): tu(t) I
----

t' u(t) z

"tt" u(t) rl,

Fr
e* u(t\ I

"*"te- u(t) I
(s+af

t"e'' u(t) n!,

G;FI

l0
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Table 4

Form Band Edges Mapping z --r Panmeters

Lowpass to lowpass f{- z-d
l-az

sn[o.s(o" -o.)]
'i"p.rc,.dn

a=

l,owpass to highpass ()c - cos[o.s (o" + o.)]

"*Fre,-oJi-
a=

Lowpass to bandpass [f)t,oz] -17" + Arz + Ar)
A, z2 + Arz+l

K=

-coslo.s(o, + o, )ld=+
cos[0.5 (O, - Or)l

. 2aK K-l4=-. A, =-' K+l ' K+l
Lowpass to bandstop lo',()21 (z'+Arz+Ar)

A, z2 +Arz+l
r: tan (0.5 (}D) hn [0.5 (O, - (lr)]

a- - cos [o.s (o, + ct, )]
cosFl@;o[

. 2a |-K
' K+l ' l+K

ll




