Paper / Subject Code: 40925 / Signals & Systems

Se @BLEX) Sem IV R'2zo c'-vcheme
2.3.05.2025

Time: 3 Hours Max. Marks: 80

Note: -1. Question no. 1 is compulsory.
2. Answer any three out of remaining questions.
3. Figures to right indicate full marks.
4. Assume suitable data wherever necessary,

Q.1  Attempt any 4 questions 20 marks

a) Sketch the following'éi gnals
@ Xt )=u(t)-u(t-2)
(i)  Xa(t) =r(t)u(2-t)

b) Find whether the following signals are periodic or aperlodlc If periodic
find fundamental period?
(1) X(t) = cos (607t)+sin(50mt)
(i) . X(n)=12 cos (20n)

~ ¢) State and prove time shifting property of Laplace transform.
d) Fmd the fourier transform of
X (t) = sin (Qot).
e) State Dirichlet conditions for existence of Fourier series.
Q.2 a)classify whether the following systems are linear/nonlinear, causal/non causal 10 Marks
time variant/invariant :

(D) y() =x*(®) ) ¥(n)=nan)

b)Find the inverse Laplace transform of 10 Marks

) (s2+35-4) _
Q.3  a) Find inverse Z transform of \ 10 Marks
0257
s (z—0.5)(z~0.25)
b)Find the trigonometric Fourier series of the perlodlc signal x (t). 10 Marks
x®O [ -1 <t<1
= 1 for 1 <t<3 for one cycle. T= 4sec.

for all possible ROCs.

forROC |Z[|>0.5

Q4  a) What is the overall impulse response h (t),when two systems are connected in 10 Marks
series and in parallel?
Find overall impulse response of cascade system for given h; (t) and hy (t)
using Laplace transform.

ni®) = e3>t u(t)
ha(t) = €' u(t)
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b) Find Z transform and ROC of the following signal.

. B x@=[3(3)"-4(2)"] u(n)
(i) x() = 2" u(n)+ (-1)"u(n)

Q5.

-’

Q.6

a) Find the total response for the following system

¥(1) +y(n-1)-2y(n-2) = u(n-1)+2u(n-2)

where y( 1)= 0.5, y(-2) = 025

b) State and prove convolution property of DTFT. Find the convolution of the
signals given below using Fourier transform.

Xi@=G)" un) & Xa(n) = )" u(n)

a)Write short noté on
) Correlation
(ID COnvolution

b) A system is demgned by the following differential equatlon

d?y(t dy(t
2 +7 212y = ()
determine the response of the system to a unit step input applied at t=0.The

initial conditions are y(07) =-2, dy(t)(O“) 0
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