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Note: 1. Answer any FIVE questions.
2. Each question carries 14 marks and may have a, b as sub questions.
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1 a) Derive the expression for computing Mean Square Error in 7M 2 1
approximating a function f(t) by a set of n orthogonal functions.
b) Derive the expression for component vector of approximating the 7M 2 1
function fi(t) over f2(t) and also prove that the component vector
becomes zero if the fi(t) and fz(t) are orthogonal.
z2 A Briefly explain about the classification of signals and systems. M 2 1
b) Define the following basic signals with graphical representation. M 2 1

i) Unit Sample Signal ii) Unit Step Signal iii) Ramp Signal iv)
Sinusoidal signal.

3 ‘,aj/Find the transfer function of the system governed by the following 7M 3 3
impulse response.
h(t) = u(t) + 0.5e6tu(t) + 0.2e-3t cost u(t).
Define Hilbert Transform and determine the Hilbert transform for 7M 3 4
X(t) = cos(wt).

4 _a) Define Time variant and invariant systems and given the system 7M 4 3
function of a LTI system be 1/jw+2 evaluate the output of the
~system for an input (0.9)tu(t)
/Bf Check whether the following system is linear, casual and time 7M 4 3
invariant or not. d3y(t)/dt3 + 4d2 y(t) /dt2 + 5dy(t)/dt + 2y2 (t) = x(t).

5 /aj Find the Exponential Fourier series for the rectified Sine wave as ™M 4 4
shown in figure.
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'b) Define the Rise Time, Bandwidth, causality and derive the relation M 3 3
between Bandwidth and Rise Time.




6 _,Mhe unilateral Laplace transform of f (t) is 1 /s2+s+1. What is the
unilateral Laplace Transform of tf(t)?
~"b) Find the inverse Z-transform and ROC for the given
X(z)=log(1/ 1-az1)

7 a) State the properties of the ROC of Laplace Transform and its

existences.
9 State and prove parsavel’s energy theorem. And Examine the close
- connection between the convolution and correlation.

8 -a) Define cross power density spectrum and write its properties.

Define sampling process and explain impulse, natural and flat top
sampling processes in detail.
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