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10.

AAnswer ALL questions.
PART A — (10 x 2 = 20 marks)

Express the symmetric rectangular pulse of Figure 1 as a sum of unit step
functions :

ity

t

-T/2 0 /2

Figure 1

Evaluate the expression Ié(t) e dt .

State and prove the Parseval’s relation.

Write the initial value and final value theorem of Laplace transform.
Determine the pole zero plot for signal x[n]=a"u[n] if a >0.

What is meant by aliasing?

Prove that convolution in the discrete tlme domain corresponds to
multiplication in the Z domain.

Write the analysis and synthesis equations of DTFT.
Give the advantages of FIR over IIR system.

Specify the conditions for linear phase FIR system.
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PART B — (5 x 16 = 80 marks)

Explain the properties of continuous time Fourier series. (10)

Determine the Fourier series coefficients of the signal

x(t) = sin (wyt) - (6)
Or

Determine the power and energy of the following signals : 8)

x(t) = e ® u(t) and x[n] = u[n].

Consider the discrete time signal x[n]=[-1,-0.5,05,1,1,1, 0.5].
Sketch and label each of the. following signals x[n —4], x[3n] and
x[3n +1]. ' 8

For a signal x(t) = e *u(-t), find the Laplace transform and its

ROC. , (8)

Derive the Fourier transform of the pulse

x@)=Alut+T)-ut+T)). (8)
Or

For each of the following input and output relationships, determine
whether the corresponding system is linear, time invariant or both.

1) ¥y =t*x(t-1)
2) ylnl=x[2n]+7
3) ylnl=x[n]+2x[n-1]. (10)

Using Fourier transform prove that u(t) < 7 d(w) + i (6)
Jjo

Using z-transform, compute the convolution of the signals

x[n]=[L -2, 1] and xz[n]z{l’ O<n<5 } (10)

0 otherwise

Derive the relationship between z transform and Fourier transform.
(6)
Or

Draw and explain the sampling process of band pass signals. (8)

Use the partial fraction expansion method to compute the inverse

1 ®)

z-transform of X(z) = — ~ —=-
1-052")1-0.75z"7)A~27)
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Determine the impulse response of a causal LTI system which

produces the response y[n]=[1,-1,3, -1, 6] when excited by the
input signal x[n]= [*, 1, 2]. 8

Determine the impulse response h[n] for the system described by
the second order difference equation

ynl - 4ln— 1]+ 4y[n - 2] = x[n] - x[n -1]. ®

Or
State and prove the properties of convolution. 8)
Describe the causality and stability of the LTI system. 8

Obtain the direct form I, direct form II, cascade and parallel structure for

the following system y[n]=%y[n—1]———18—y[n—2]+x[n]+%x[n—1]. (16)

(i)

Or

Draw and explain the direct form realizations of the FIR system
with an example. - 8

Compare finite duration impulse response and infinite duration
impulse response systems. (8
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