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Answer all the following questions

Q1.(25marks) Given x,(n) = 1+ 2cos(wn) + cos (gn - 3;-)
x;(n)=[L0 1]
x3(n) =26(n) + 2u(n) — 2u(n—1)

(i)  Find one period of x, (n).

(ii) Calculate the power of x, (n).
(iii) Sketch x;(n)+ x,(n) + x5 (n).
(iv) Find x,(n) *x,(n). : - :
(v) Find Xl(Z) XE(Z). Hint:the z — transform of 6(n) = 1 |

Q2. (15 marks) One period of a periodic discrete signal:
¥n)=1 fer n=02.73
0 for n=1

(i)  Sketch the discrete signal x(n).
(i)  Use the DFT general formula or the 4-pomt radix-2 FFT to compute X(k).
(iii) Calculate the power in frequency domain.

Q3.(20 marks) The Pole-Zero plot of a digital filter H(z) is shown in Fig.1.

(i)  Make a sketch of the magnitude of the f‘ Img i
frequency response |[H(£)]. ‘9
(ii)  Determine the linear difference equation.
(iii) Draw the implementation structure (Block Diagram)
of'the Digital filter.
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Q1. Solution:

=4 forK=1 , so Ntotal=4

x(0) =1+ 2cos(0) + 2cos (— E) =3 x(1) =1+ 2cos(m) + 2cos(0) = 0
x(2) = 1+ 2cos(21) + 2cos (25) =3 x(3) = 1+ 2cos(37) + 2cos(m) = —2

x;(n)=[3 0 3 =2]

(i)

=*Z|x[n]|

n=0
= 3[32 +32+2%]=55

(iii)

X (?1) X3 n) = 25(?1) + 2u(n) - Zu(n - 1)
3 T 4
0 1 2 |3 ©on 01 2 3 ‘ n
:
x,(n) + Xy (TI) +x5(n)
x,(n) 8::
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(iv)

xy(M)*x,(n)=[3 0 6 -2 3 3 - 2]

(v)

X,(z2)=3+32z72-2z3
X(2Z)=14+2"2

X1(2)X,(z) =3+ 6272—22"34324—25-5

Q2. Solution:
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(ii)
Method 1: Using DFT General formula
N=4, Q=2==Z
N 2
N-1 3
; I
X[k] = Z x| e~k X[k] = Z x[n]e™/2™
n=0 n=0

X[0]=[1+0+1+1] =3

[ _jn _j20 E1
X[1]=|14+0e72+1e7/2 +1e"'2]=j

1

[ T Ar 6T
X2]=|1+0e2 +1e7/7 + le"JT]

T mo o _enm e
X[3]=1+Oe_'32+le"2+1e}2]:—j

X[k]=1[3 j 1 —J]

Method 2: Using FFT
x[O] 1 . x[0] + x[1]W 2 vl’w X[O]

1
X[2] Wi (0] + x[1]W2 e >1<:f X[1]
x[2] + x[3]Wy /\ > X[2]
x[2] + x[3]W7 b X[3]

3
N

<a

x[1]

X[3]
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P =

WNg=W40=1’ W£=W41=WN=_.I! W!\?:WJg:WN:_lr

N N
Wy = W7 = Wjiwe = W; WN2 =—J(-1)=]

Xkl=[3 j 1 —J]

(i)

Power = TXZ4IX (k)2

N=4
p w i 1]1=0.75
ower—E[ L+ RFL =0,

Q3. Solution:

(i)

=~ 1)z +1 # =

H(z) = (z-1@E+1) _ z

"~ 2(z-05)(z+05)  z(z2 -0.25)

H@)l,=1 = H(®)—o = 0

21 =) -0.2 ;
] = - = - b - 1.6
j(j2-025) =-1.25j j-08 ]

H(Z)Izzj = H(njlﬂzg =

j1.6] = 1.6

H(2)|;=-1 = HQ)|g= =0
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Magnitude of the frequency Res

ponse

Magnitude

Diaital Frequency

(i)

@-H _ F=] (2_3 B F1 g3
X(z) (2) = (z® — 0.252) z—3) "~ (1-0.25z7%)

Y(2)—0.25Y¥(2)z 2 =X(z)z™* - X(2)z™?

y(n) — 0.25y(n—2) =x(n—1) —x(n—3)

Aot Gl 2 Balal)



Aaigui IVl daiaul dys Nl

b\, #
College of Elactronic Technology - Tripoll

(iii)

y(n) — 0.25y(n—2) = x(n—1) - x(n-3)+ 0.25y(n - 2)

One of the possible answers js:
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