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: PCBM 4302
Special 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.

Answer the following questions : ' 2x10

Define signal.

What is the stability criteria of LTI system ?

What. is Fourier series expansion ? What is its use ?

What is the shifting broperty of continuous time fourier transform ?
What do you mean by unit step and unit ramp signal ?

Find the one sided z-transform of the sequence x(n) =2"u(n).

Draw the Direct Form-Il realization for the systemy (n) =—2y (n—1) + x(n)
+4x(n—1).

Write difference between Linear andnon-linear system.
What do you mean by cross-correlation and auto co-rrelation ?

Find the ROC of sequence x(n) ={1, 2, 3, 2, 0, 0, -2} if it is causal and
anti-causal.
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2. Examine the following system with respect to properties (a) static and Dynamic
(b) Linear and non-linear (c) Time invariant and time variant (d) Causal and non
causal (e) Stable and non stable to the system : 10

(i) y(n)=x(-n+2)

(i) y()=x(n)+nx(n+1)

3. Determine and sketch the convolution y(n) of signals. = 10
1
= 1 -2<n<2
x(nj=13" 25028 g h(n):{
0 elsewhere 0 elsewhere

4. Determine the impulse response of the following causal system : 10
y(n)=3y(n—=1)—4y(n—2) =x(n) + 2x(n—1)

5. Determine all possible signals that can have the following z-transform as follows :

5+5
1+3z"
X(z)ee hOE
(@) (2) 1+\’_32‘+222
1+32"
(b) X(2)
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6. (a) Determine the range of values of parameter ‘a’ for which the LTI system

n

haviG | h(n) a", n=0,nis even . abl .
r = -
aving impulse response 0 oheni is stable.

(b) Find the Fourier series expansion of following waveform : 5
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7. (a) Afinite —duration sequence of length L is givenas

n) 1, 0<n<L-1
x(n)=

0, otherwise

Determine the N point DFT of this sequence for N > L. 5
(b) Perform the circular convolution of the following two sequences : 5
X,(n)=1{2,1,2,1}and X,(n) ={1, 2, 3, 4}
T T

8.  Write Short notes on any two of the following : : 5x2

(a) Differentiation property of z-transform
(b) Correlation of discrete time signal

(c) Discrete Time system.
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