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(a) Describe the examples of electrical, mec

hanical, and biomedical systems with the
differential equations.

(b) Specify the Nyquist rate and Nyquist interval for the signal:

x(t) = $inc(150t) + sinc?(150¢)

eér transform of the signal: X (w) = 6(w)

rmine the transfer function and impulse response for the causal LTI system
described by the difference equation y(n) — %y(n —1)=x(n) +2x(n—-1)

(c) Find the inverse Fouri
(d) Dete

(e) Describe the causality of a System in terms of its impulse response.

(5x2=10)

Section-A

i i i , Causal,
Find whether the following systems are Memoryless, Time- Invariant, Llne(alro)
and Stable. Justify your answer,

a. y()=x(t—-2)+x(2-1)
b. y(t) = f_z; x(1)dt
c. y[n]=x[n]Xi.-edln—2k]

= log,o(Ix[n]D . — -t the system’s
dt; J"[1713'rr\rJuIgsleoresponss.' of an LTI system is h(t) = e~ u(t). Find Y
(a) The unit i

' = e *u(t=3). (5)
ro state response y(t) if the input signal is x(t) = e™* u(t )
ze
(5)
i thod to solve
b) Use the classical me
N d®y(t) +5 d);(t) + 6y(t) = x(t)
i X tg!_(_o_fl =2, and the input of x(t) =
for tﬁe initial conditions of y(0*) = % i -
-t
e "u(t) )
i i tion
ble LTI system characterized by thedd:f(fte)rentnai eqt‘xa
i table .
(a) Consideras e 4dy(t) e = <« it
de? £ dt

r n i t) of the system.
n ponse H(w) and the impulse response (t)
Find the frequency res h

= e tu(t)?
i ‘ input x(t) =e"u
Find the response of this system If the P.T.O.



Sub, ¢

ez 6oy,
(2)
i I:
e coefficients of the sngl?a "
(b) Determine the Fourier series cm: ffici ann @ )
znn . -‘""-rrvn;(—-'4‘2
2. x(n) =1+ sin ll—'v'—- +-3cos—— T ¢ N
Section-B
! n
n) = (—1)"a"u(n), la
5. (a) Find the Fourier Transform of the sequence y( ) | <(51)
(b) Determine all possible signals having z-tranlsform (5
X&) = T 15,17 0522
6. (a) Determine the Laplace’transform of the signal: (5
x(t) = (1 + 0.5sin(¢t)) sin(1000¢t) u(t)
(b) Find the final value of the signal using Z-transform: (5)

2z"1
1—-1.8z"1+4 (0.82-2

X(z) =

7. (a) Compute the Hilbert Transform

of the signal x(¢) = sinc(2t)
(b) Find the inverse Laplace Transfo

rm of the following:

(5)
(5)

25+ 5
) =5 2)(s+3)

X-X-x



