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PCBM 4302B
Fifth Semester Examination — 2011
SIGNALS AND SYSTEMS ;
Fu‘II 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

(@)
(b)

(c)

Determine if the following discrete time signal is periodic or not. If
periodic determine the period. x(n)=3 sin (100n) +5 cos (50n)
Distinguish between continuous time and discrete time impulse function.
Determine if the following system is BIBO stable and time invariant.
y(n)=x(1-n)

Distinguish between FIR and lIR system with example.

Differentiate between forced response and natural response of a discrete
time system :

Compute Z transform of sin won.

Define twiddle factor.

. Derive the relation.between DFT and Z transform.

Compute one sided Z transform of x(n—k).

State Parseval’s theorem using Z transform.

Determine if the systems described by the following input output
equations are causal or noncausal : 4
(i) y(n)=x(n)=x(n—=1)+x(x-2)

(i) ym= 2 xn)

(iii) y(n)=ax(n)+bx>(n)

(iv) y(n)=x(=n)

Determine the crosscorrelation sequence r,, (/) of the sequences 4
x(n) = {..... ,0,0,-2,1,5,7,1,9,-3,0,0....}

y() = {... 0,0,3,-4,2,-2,8,1,-25,0,0......}
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(c) Prove that ry, (/) = ran(1)” 1 (1) where 2
2x(n) is the input y(n) is the output and h(n) is impulse response.

3. (a) Show that the necessary and sufficient condition for a relaxed LTI system

to be BIBO stable is Z|h(n)[ <Mn <o for some constant Mn. Where h(n)

is the impulse respor?ég of LTI system. 3
(b) Compute the convolution y(n)=x(n)*h(n) and using graphical method.

©

Show that : £ = %, %, where %, = > x(n)

3,8,0,4,1 5,—7::,4
x(n) = { 0 } and h(n) = { T} 4

(c) Compute the convolution y(n)=x(n)*h(n) when a=band whena=b 3 1
(i) x(n)=a"u(n) and h(n) = b"u(n).
3 n=-20,1
(i) x(n)= <47 n=-1 and
; 0 elsewhere
h(n) = §(n) =3(n =1) +5(n —4) + §(n —5) + 5(n - 6)
4. Determine the Impulse response and unit step response of the systems
described by the difference equation

(a) y(n)=0.6y(n—1)—0.08y(n—-2) + x(n) 5
(b) Determine the range of values of the parameters for which the LTI system

-

e i a" n>0neven 6 .
with impulse response h(n) = P is stable.
(c) Show that any discrete time signal x(n) = 2. [X(k)=x(k —1)]u(n—k)
P k=-o
: 1 n>k .
where u( = k) =15 Ghrerwise c

5. Determine the causal signal x(n) whose Z transform is given by
1k iz}
(@) x(2) = 37, 0522 G

(b) Determine the unit step response of the system described by the
difference equation y(n) = 0.9y(n — 1) —0.81y(n —2)+x(n) Under the
following initial conditions : y(—1) = y(-2) =1. 4
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(c) Determine x(n) for the following transfer X(z) = log (1—22)|Zi<§ .2
6. Consider the system : :
Aoz lior? 70

@ H@ = G55 1-0sz)(1-042)

(i) Sketch pbole zero pattern. Is the system stable.
(i) Determine the impulse response of the system.
(b) Compute the Convolution in time domain using one sided Z transform

ROC: 0.5 <|z| <1. 5

.1 n 1 n
x4(n) = (Z) u(n), x,(n) = (gj u(n). 5
7. (a) Determine the circular convolution of the sequences 4

18,7,6 4,7,6,5
x,(n) =y1 and x,(n) = ¢ Using the time domain formula.

xg(m) = Y X mx, ((m=n)), for m= 0,1,2,..N-1.

(b) The first five points of the 8 point DFT of a real valued sequence are
3{0.25,0.125 —j0.3018,0,0.125 —j0.0518,0}. Determine the remaining

three points. 3
(c) 1 x(n) is real and odd prove that its DFT X(k) is purely imaginary and
odd. 3
8.. (a) Find the Fourier Transform of the x(t) =tsin Q, tu (t) . 5
(b) For the output of LTI system with impulse response h(t) = gn(_t:(t;)iﬁ and
; (t—
. sin 5(t-1)
input-xt) = —————
Butxl) =~ ) .
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