T3115/T0445 SIGNALS & SYSTEMS
rs|elt7

Sem?Y (SemT 07R) = BXTC 5 b code : 586502

Maximum Marks : 100

Duration : 3 Hrs
_NB. : - i) Question No. 1 is compulsory. ,
ii) Answer any four questions out of remaining six questions.
iii) Figure to the right indicates full marks.
iv) Illustrate the answers with sketches wherever required.
Q.1. Solve any four 20M

a) Draw even and odd part of the following signals
1) x(t) = 2r(t)-2r(t-1) -2 u(t-3)
i) x(t) = u(t) - o(t) + 2 r(t-2) - r(t-3) + u(t-4) - 2u(t-5)
b) Explain whether the following signals are power signals or energy signals
i) x()=0.9eu(t)
ii) x(t) = Asint
¢) List the properties of Laplace transform.
d) Perform convolution of the following continuous time system using Laplace transform

2u(t) with u(t).
e) Find impulse response and plot H(z) =

1+227"° 2] <2

Q.2

a) Find the even and odd components of

i) x(t) = sin2t + cost + sint . cost

i) x(t)= £+3t
b) Convolute x(n) = (1/3)" u(n) with h(n) = (1/2)" using convolution sum formula and

verify using Z transform

c) Sketch the following signal : x(t) = 2 u(t) + 2 u(t-2) — 2 u(t-4) - 2 u(t-6)
Q3. _
a) Referring to the Figure 3 (a) as given below, sketch the following signal

i) ;{[4-::], if) x[2n+1], iii) x[n). u[2-n] ﬁx C'")

{ i
..“3'2...103_9'.?;1} Ll
Fig. 3 (a)
TURN OVER
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b) State and prove frequency shift property of Fourier transform

c¢) List whether the following system is Dynamic, Causal, Linear, Time Invariant
i) y(®) = x(t)
i) y(t) = x(t) . cos(100xt)

Q4.
a) Draw the Direct Form structure of the FIR system described by the transfer function
1 4.3 o 1 5 31 4, .1
HZY=14-Z2"4-Z "+~ —Z7 +=ZF
| (2) L4527 422 42T o :
b) What are the properties of ROC in Z-transform ?

¢) Obtain Direct Form-I, Direct Form-II realization of the LTI system govei-ned by
equation

y(@) = x(n} + 05 x(n — 1) + 0.4 x(n— 2) — 0.6 y{n—1)—-07 y(n—-2)
Q. 5.
a) A system has the following system function

1
{(z—0.25)(z—0.5)

H(z) =

1) Find the impulse response of the system if the system is stable
ii) Find the step response of the system

b) Using Z transform solve the difference equation and find out impulse
response of

y[n] =2 y[n-1] +y[n-2] = x[n] + 3 x[n-3]

¢) Derive relationship between Z-transform and Fourier Transform

Q. 6.

a) Consider a continuous time LTI system described by =-= ‘Mt) +2y(t) = x(t). Using

Fourier transform find the o/p to each of the follovnng mput i) x(t) = e* u(t),
i1) x(t) = u(t).
b) Determine the state model of the system governed by equation
y(n)=-2 y(n-1) + 2 y(n-2) + 0.5 y(n-3) + 2 x(n) + 1.5 x(n-1) + 2.5 x(n-2) + 4 x(n-3)
¢) Find the system output of a system having differential equation

d*y(t) , Sdy() dx(t)
452 + i +6()———+ x(t)

With initial condition y(0) =2 ; %’2 =1;x(t)=e"u(t)
TURN OVER

F9TBF8CF494AE2E18F297DC342088689

M
6M

10M

4M
6M

10M

SM

M

6M

4M

10M



T3115/T0445 SIGNALS & SYSTEMS

3 Q. P. Code : 586502
Q7. |
~ a) The State model of a discrete time system is given by ™
=2 9 g} cof4: 31 D=3
A= E 1]’ B’[z}’ C=[1 3}, D=3
Find the response of the discrete time system for the unit step input. Assume zero
initial condition | |
b) Realize the given system in cascade and parallel form ™

H) = (1 +%z_i)
(i -z '+ %24) fl—g 4 %z_') |

- : —3 ; s . . .
¢) Ifthe system matrix A = [ 0 32], Find the state transition matrix of discrete time  6M
System.

F97BF8CF494AE2E18F297DC342088689



