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B.Tech. - IV SEMESTER
Theory of Signal System (ECP-406)

Time: 3 Hours : = = Max. Marks:75

Instructions: 5 It is compulsory to answer all the questions (1.5 marks each) of Part -A in short.
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- of signal x(t) = [

2. Answer any four questions from Part -B in detail.

3. Different sub-parts of a question are to be attempted adjacent to each other.

PART -A

What is the eondition of cau‘sality of cor{'t—inuous time LTI system? | (1 ;5)
Why ROC cannot contam any poles? ; S (1.5)
Find the system functlon for given causal LTI system as described by the d1fference (1 5)
equation.  y(n) = y(n-l) + y(n-2) + x(n-1) where x(n) is the input and y(n) is the
output. '

Find the output of the continuous time system : whose input and impulse response (1.5)

are x(t) = 8(t) , h(t) = e~ u(t).,

Compare energy and power signals. : (1:3)
What is elgen function of dlSC[’CtS time LTI sysLem‘? ‘ : £y
State the need for samplmg ; . ‘ i1
What 1s“the significance of Parseval’s relation? : ‘ {15)
How is unit step response related to impulse response? | (1)
State initial value theorem. Find x(0) if X(s) = 5(55124) . (1.5)
PART -B

State and prove differentiation in the frequency domain property of DTFT. Using (7.5)
properties of DTFT, find the DTFT of the followmg 51gna1 x(n) = n3 "u(- n)

Find the 4- point DFT of the sequence X(n) =6+ sin (Znn) w=fide o1 0

If two systems hit) =e =2ty (t) and ha(t) = 8(t) — 8(t- 1) are connected in parallel and (7. 5) :
overall response h(t) of hi(t) & ha(t) is connected in cascade with third system -
hs(t) = 8(t) then find the overall response ho(t) of h(t) & hs(t). Draw the block diagram
of interconnected system and also find the output of it for the mput x{t) = u(t) using
convolution mtegral :

State and prove sampling theorem. Determine the Nyquist rate and Nyquist interval (7.5)
sin (40001rt)]
it
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Plot the- 51gnal X = r( t+ 2) Check the linearity , causality and time invariance  (7.5)
of system y(t) = x(t-3) + 3-1). Also test the stability of the system
h)=(2+ e‘3‘) u(t).

Discuss propertles of LTI systems. Perform convolution of the two sequences
xi(n) = {iZ 05»1}and xa2(n) = {1%1 =1} :

DeriVe_ the relaﬁon betweenLaplace transform and Fourier transform. Find the (7.5)
Laplace transform of cosh 24t u(t).

A system is characterized by the differential equation (.0)

d?y(t) dy(t ’
20 4520 4+ 6y() = X0

Solve for y(t) for t>0 when x(t) = u(®), 22 =12, y(0) =2

State and prove convolutlon property of Z- transform Find the Z- transform and plot (7. 5)
the ROC for the given signal ,
x(n) = —b"u(-n-1) + (0. S)nu(n)

Using the power senes expansion technique, find the mverse z -transform of the (7.5)
for the cases when ROC: lz|< 2 and ROC : |z[> 1

following X(z) =

2z°-37+1
Find the circular convolution of the two sequences xi(n) = { 1,2,2,1} and

xa2(n) = { 1,2,3,1} using graphical method and matrix method. : (7.5)

~ (b) Distinguish between CTFT and DTFT. Find the Fourier transform of the signal

- x(®) = e‘tsinIStu(t). (1.5
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