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PCBM 4302 (New)
Fifth Semester Examination — 2012

SIGNALS AND SYSTEMS
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)

(e)

()

= == =

(b)

Define the discrete time signal.

Determine whether unit ramp signal is an energy signal or power signal.
Give the block diagram representation of unit advanced system.
Determine the system described by the input-output equation y(n) =
x(n)cos o, n, is time invariant or time variant.

2 4 0 83
Resolve the sequence x(n) = { 1 } into a sum of weighted

impulse sequence.
Determine the Z-transform of the finite duration sequence

X(n):{1 0 ? 7- %8100 1}.

State and prove the time shifting property of Z-transform.

What is Fourier series expansion ? What is its use ?

State and prove the circular frequency shift property of DFT.

Show that Ry, () = x(I) * y(-I), where Ry, (l) denotes the cross-

correlation between x(n) and y(n), and *' represents the convolution.

Show that a relaxed LTI system is causal if and only if h(n) = 0, for

n < 0. Where, h(n) represents the impulse response of the system.
5

Show that the necessary and sufficient con‘dition for a relaxed LTI system

to be BIBO stable is ZI h(n)lsMh<oo, for some constant M. 5

n=-w

P.T.O0.
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3. (a) Ify(n)=x(n)*h(n), show that 3" =% > where 3 = ZX(”). 5
(b) Perform the linear convolution of the two sequences graphically

1. 'n=-2,0,1
X(n) e~ 2, n=-1
0, elsewhere

and h(n) =8() —8(n—1)+38(n—4) + 5(n5). 5
4. (a) Determine the direct form | & Il realization of the LTI system given as
2y(n) + y(n —1) — 4y(n - 3) = x(n) + 3x(n — 5). 5
(b) Compute the correlation sequence ny(l) for the following signal
sequence : 5

1, n,-N<n<n,+N d , —-N<n<N

ity 0, otherwise e = 0, otherwise

5. Determine the total solution for the LTI system describe by the differential

equation y(n)= Zy(n—n gy(n 2)+x(n) when the forcing function is
214 (). 10

6. (a) Determine the Z-transform and ROC of the signal
x(n)=[1.5(2")-2(3") u(n). 5
(b) Determine the step response of the system y(n)=ay(n-1)+ x(n),
—1<a <1, when the initial condition is y(-1) = 1. 5

7. (a) Let x(f) and y(t) be two periodic signals with period T, and x_and y,
denotes the Fourier series coefficients of these two 3|gnals Show that

~IX(f)y (Hdt= 3 x,y, . 5

(b) Find the Fourier transform of the non-periodic continuous time signal

o {1 T et

. 5
0, t1>T
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8. (a) Compute the DFT of the four point sequence x(n) = {T ) }

5

(b) Perform the circular convolution between the two sequences given as

X1(n):{; > 8 1} o xz(n):{4 ? =1 2}_ .
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