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LIIIEAR SYSTEM AND SIGI{ALS

PaPer : IE 403

Full Marks : lOO

Time : Three hours

Ttlr ffgvrcs ln tttc rrroltgln hrdlcorte
full no;rlcs tor thc qucttlotts.

Arswer'ang tloc Etestiorts.

1. (a) Deline the following :

(, Deterministicsignal

(u) Causal system

/iry' Memoryless sYstem

{iul Unit steP signal

(v) Unit impulse signal and

(ui) Linear system.

Contd.



o
Determine whether the following signals
are periodic or not, if periodic find out
the fundamental frequenry - 2x2=4

(r) 2usSxt + iin3 nt
(a 

"j""
Draw t}re following signals - 2x2=4

(t) 3u(t - 3)

ftn "[i..) o

-20

Evaluate the following -
(il f, """d1n-+7n=-2

(it) lt2a1t-z1at

(iit) f u61.rnuoro,

2x3=6
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/a/ Test the linearity, time invariance and
causalit5r of the followinS signal

v(t) = 2x(t)+ 4

(b) Find the convolution of -

6

2x4-8

Senes
7

(t) e-2tu(t)teatv111

(u) oosu(t) * u(1-31

(c) Determine the convolution of following
using graphical and matrix method -

xrlnl=12,5,6,71

xz[nl= [t, + s1

Find the trigonometric Fourier
for the following signal :

r(r)

(a)

Cotrtd



/

Prove the linearity and time shifting
propertY of Fourier series' o

Obtain the exponential Fouier series for

the following waveform - 
I

Derive the Fourier transform of the

foifo*i"g signals 3x4=12

(r) sin u.,6t u (t)

@ e-t sinSt u(t)

(iit) x(t)=1-f ; o<t<1
= 0, otherwise

What are the Dirichlet's conditions ?

P"i"t*i"" the inverse Fourier
lransform of 2+6=8

3 ir.u+ 5
x(jtu) = @;6J-.8

(b)

(c)

(a)

(b)

4.
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(a) What are the conditions for the
existence of Laplace transform ? Write
the advantages of Laplace transform.

2+2=4

(b) Determine the L.T. and the ROC of the
following signals 2x4=8

(t) x(t)= enu111* e-stu(t)

(ii) x(t) = t2u(t)

(c) Find the inverse Fourier transform of
the following - 2x4=8

s+4

(ii) x(r)=

)-s- +5s+t!

s2 +1

s(s+1)(s+2)

6. (a) Prove that x(n-m), Zr , Z-^X(Z)

(b) Find the Z-transform of

(n x(n) = q"u1n1

x(") =

4
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I
(u) x(n'|= bny(- n-r)+(o,sfu(n)

Determine the inverse Z-transform

x(')=;;# ; Roc ll>r

7. (a) Deline the sampling theorem ? What is
the nyquist frequency and nyquist.
interval ? What is the basic function of
sampling ? 2+l+L-4

(b) What are the efrects of undersampling ?
With nebessary diagram explain the
operation of impulpe and natural

(c)

sampling.

(c) Detcrmine.the
intcrval for the

2+4+4=LO

nyquist frequency and
following 3+3=6

6)

(ii)

x(t)= sin"zl1'o,

x(t)=16";n 40rtas6Qnt

s3 0E 4031 LSAS/G


