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Q1) Consider a discrete time system described by the linear shift invariant difference
equation of second order given below.

y(n) = 0.3y(n — 1) — 0.02y(n — 2) + x(n) — 0.1x(n — 1)

where x(n) = (=0.2)?u(n), y(—1) = 1.0 and y(—2) = 0.6. Find the output response of
the system in time domain.



Q2) The correlation matrix of a vector is given by

Ry =101 03 -01

01 -01 0.3

03 0.1 0.1 ]

Calculate the Karhunen-Loewe transform of the input vector.



Q3) Find the Hilbert transform of g(t)=1/t.



Q4) If @1 (t) and @, (t) satisfy dilation equation,
(a) Does their product P(t) = @4 ()@, (t) satisfy a dilation equation? Justify your answer.

(b) Does their convolution P(t) = @4(t) * @,(t) satisfy a dilation equation? Justify your
answer.
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orthogonal wavelet system.

Q5) Consider h(n) =( ) Find the corresponding wavelet filter for an



Q6) The discrete cosine transform of type lll is given by

V2 2n + 1)kn
DCTY! = WZ ay cos l%l
K

Find the DCT matrix for N=6, and skecth it.

)

kn=0,1,--



Q7) Find the Laplace transform of

d2X+2dX 2y = ot
acz A X T

dx(0)
dt

where x(0)=1 and —1.



N

Q8) Find the inverse Laplace transform of Tral)

using convolution property of the Laplace

transform.



Q9) Compute the inverse Fourier transform of

Flw) =1+ w?)™!



Q10) Compute the N-point DFTs of the following signal.

x(n) = cos (%nkon), 0<n<N-1

ALL QUESTIONS ARE THE SAME POINTS. GOOD LUCK!



