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L [20] A linear time-invariant (LTI) system has the impulse response given by
h(t) =5(t) + 8'(t), where &(¢) is the impulse function and &'(r) = d8(r)/dr . Let
the input to this LTI system be x(z). Express the output y(¢) interms of x(r).

IL [20] Classify the following signals into energy-type, power-type, or neither. If the
signal is energy (power)-type, find the energy (power).
(a) x(t) =u(t), where u(z) is the unit step function.
) x()=eV.

I11. [20] A single sideband AM signal is generated by modulating the carrier
(1) =10c0s 27 x10°%¢ by the information signal
m(t) = cos 20007z + 2sin 40007 .
(a) Determine: thvé"Hubiert transform (7).

Write the time-domain expression for a lower sideband AM signal.

TV. [20] A random variable X has the probability density function (PDF) given by
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: X =3
fr={oze ™, %20
0, elsewhere

Show that (a) expectation E[X]= oNTi2,
(b) variance V[X]=Q-7/2)c>.

V. [20] The stationary random process X (1) has a power-spectral density denoted by
S, (f). What is the power-spectral density of Y (1) = X(1)- X (¢ -T)?




