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(Revised Course 2016-2017) EXAMINATION NOV/DEC 2019
Signals and Systems
[Duration : Three Hours] [Total Marks : 100]
Instructions: 1. Attempt five questions, any two questions each from Part-A and part-
¥ B, and one from Part-C.
2. Assume suitable data wherever necessary
PART A
Q.1 a) Check whether the following signals are periodic or not. Find the fundamental period in 4mks
case periodic
i) x[n] = cos (%n) sin (g— n) i) x(t) = je>t

b) Categorize each of the following signals as an Energy signals or a power signal and find the
; 6mks
Energy and Power of the signal

i) x(t) = 5cos(Ilt) + sin(5I1t) o<t <o
ixlnl=-:n k=H:=5
W~n" S5=<n <40
0 otherwise
4 : L 4 6mks
¢) Check whether the following systems are linear, time invariant and causal -
i) y[n] = cos(2Mx[n + 1]) + x[n]
ii) y(¢) = = (et x(0)) P
d) Find the causality and stability of the following Signals. 4mks
DR = g2t
ii) h(n) = 5™u(3 —n)
Q.2 a) Find the Fourier series coefficients of the discrete periodic square wave with Smks

x[n] =1 for —N; < n £ N; and fundamental period N.

+ b) A Continuous time periodic signal x(t) is real valued and has a fundamental period T=8. The Smks
non zero Fourier series coefficients for x(t) are,

a, =a.; =2, az =al;=4j,Express x(t) in the form
oo}
¥(t) = Z Ay cos(wy t + @)
k=0
¢) Find x(t) from the following information Smks

i) x[t] is real and odd
ii) x(t) is periodic with period T=2 with Fourier series coefficient ay
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i) a, = 0 |k| > 1
iv) > [ lx[e]|? de =1

[1lustrate all Conditions of Dirichlet.

Derive a suitable expression for the Response of continuous Linear Time invariant System.

Find the step response of the following system with the impulse response given by

h[n] = (1/3)"uln] + (1/2)"u[n]

Consider the following three discrete time signals with a fundamental period of 6:
x(n] =1+ cos (%ﬂ n) y[n] = sin (Egn + g) z[n]=x[n]y[n]
i) Determine the Fourier series coefficient of x[n]

ii) Determine the Fourier series coefficient o y[n]
iii) Determine the Fourier series coefficient of z[n] using multiplication property

State and prove the Differentiation property of continuous time Fourier Series.
PART B

Derive the continuous Time Fourier Transform synthesis and analysis equation for discrete
time aperiodic signal.

Determine the Nyquist rate for the given signals
i) x(t) = 1+ cos(2000 I1t) + sin(4000 I1t)

sin(4000 mt)
mt

i) x(t) =
=
iii) x(t) = 4 cos(50 I1t) + 8sin(300 I1t) — cos(100 I1t)

Determine the DTFT of the following signal
X[n] = (1/3) uln]

Consider an LTI system with input x(t)=¢" u(t) and impulse response h(t) = e u(t).
Determine

i) The Laplace transform X(S) and H(S)
ii) Laplace transform of output Y(S)
iii) The output ,y(t)

Determine-whether the system is stable and causal

i) h(t) = e * u(t) + e** u(t)

i) h(t) = —e~* u(—t) + e3tu(t)

State and explain any four properties of Region of convergence for z-transforms.
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Determine the Laplace Transform

3
X(t) =0a(t) + Ze‘tu(t) + 1/3 et u(t)
Show the pole -zero plot and the ROC.

Explain the relation between CTFT and Laplace-transform.

Find the DTFT of the sequence

x[n] = —a™ u[-n-1], a =real

PART C

For the following interconnection of LTI systems, the impulse response of the system are
hi[n]=u[n], ho[n]=u[n+2]-u[n]. h3[n]=6[n-2] and hy[n]=a™ u[n]. Find the overall impulse
response h[n] of the system.

hafn]

hs[n]

‘l“‘ h,{n] ;

| hin]

Derive Synthesis and analysis Equation for Discrete time Fourier Series .

For the given Signal: P

x(ty = t+5 -5< t<-4
1 —-4< t<4
S~ ¢ £ ERS

Plot x(3t — 2),x(t/3 + 4)
Compute and plot the convolution of y[n]=x[n] ~ h[n] for a given signals.
x[nl=n -2<n<2
0 otherwise and h[n] = {1,2,3,4}
Explain time - shifting property of continuous time Fourier transform.
Find the z-transform and the ROC of the following
i) X[n] = {4 3)" - 3(5)"}u[n]
i) X[n] = (=17/2)"u[-n — 1] + 2(1/4)™u[n]

Find the Laplace Transform and the ROC for the following
X(t) = el
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