
I. SN t 0EE52

Fifth Semester B.E. Degree Examination, July/August 2022
Signals and Systems

Max. Marks: 100

Note: Answer uny FIVE.full questions, selecting ut least TLYO questions Jrom each part.
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Obtain the convolution of the fbllowing
x,(t) = u(t + 1) and xr(t) = u(t -l).
Prove that . (i) x(n) *h(n) = h(n)* x(n

(ii) x(n) *[t.,, (r) + h,(n)]=
/ r \n

Given x(n)=lllutn-Zt and h(n)t?l
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convolution sum.
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PAII'I - A
Deflne the following"
(i) Ilven and odd signals.
(ii) Continuous time and discrete time signals.
Determine whether the fbllowing signals are periodic or not.
fundamr:ntal period.

(i) x(t; = 2cost + 3cos]
3

(ii) x(n) = cos(ru + 0.2n)
Find the sketch the even and odd parts of the fbllowing signal,

I t. 0<r<l
x(t) = {

[2-t,l<t<2

(ii) h(n) = 51n;

(Ozt N{arks)

If periodic, determine the

(06 N{arks)

(04 Marks)

(06 NIarks)

(Ott NIarks)

c.

For thc signal shown in Fig. Ql (d), sketch and labelthe fbllowing :

(r) x(t)u(l - t)
(ii) x(t)[u(t) - u(t - l)].
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I (d) (06 Marks)

(08 Marks)

(05 I'Iarks)

u(n) Find the output of LTI systenr using

(07 Marks)

a. Iror each of the impulse responses, determine whether the corresponding systcm is cansal

and stable. (i) h(t; = e2'u(t - 1) .

b. Irind the response of the system given by the dil'lbrential equation,

{+ * -s 
dY.(l ) +4yrL)= 

qg y(0):0, gryfl =1. 
ond x(r) - e-2,u(t) .

dt' dt dt dl lt = t)

lol'3



Draw the direct forn-r-l and
Iy(n)- y(n-l)-y(n -3))'

\).

I0t E\

direct fbrm-lt irnplemer,tations for the diffbrcnce cqltzltiou.

= 3x(n - l) + 2x(n - 2) (06 }Iarks)

(12 llarks)

and phasc spcctra.

(0tl )larlis)

(06 \larl<s)

(06 )I arlis)

bv thc cliffcrcntral

(0tl llarlis)

(09 llarks)

a. Prove the following propefties of continuous time Fourier serles:

(i) Linearity
(ii) Time shilling property.
(iii) Frequency shifiing property.

b. Obtain the DTFS co-efllcrents of x(n) =

PART - B
Determine the Fourier Transftirm o{'the fbllowing.

(i) x(t) = e-r'u(t - l)
(ii) x(t): te 2tu(t)

Obtain the Inverse Irourier transfbrm of,

X( ico) = , f,iu'* 
l2

Uo)'+5jto+6
using partial fiaction expansion rnethod.
Find the frequency response and the intpulse response of the systeln given

equation,

d2v(t) -dv(t) dx(t)
ilt' dt - 

dt

Determine the Irourier translbrm o1'the fbllowing.
(1) x(n) : 2"u(-n)

/ 't''(ii) x(n) =l ' I ,,tn +4)
\4.)

(iii) x(n) = u(n) - u(n - 6)

Find the inverse D T.F.T of,

( (tnn n)
cosl :''" +: I.Drau'rttagnitudc( 13 6)

a.

b.

a.

b

X(e'Q; =

(,) x(n): na"u(n) -

(iii) x(n) : cr" u(-n)
h Find the inverse z-transfbrm of the

l_ l ,-t
2

using partiaI fraction expansion method.

Prove the following properties of-D.T.F.'f :

(i) Frequency sirift (ii) Frequency dif fbrentiation.

Determine the z-transtbrm of the following :

u(-n - l)

(05 IIarks)

(06 )larlis)

(09 llarks)

(ii) .,rr= 
[;)"

/ 1\"
u(n) +l - |

\3,]

I

lz,1 > -11 
2

following using parlial fraction expansion,

X(z) = .l,l)t+ z + z'

2 ol'3

(05 \larks)
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Prove the fbllowing properlies of z-transform :

(i) Time reversal
(ii) Differentiation in z-domain. (06 Marks)

A Causal system has thc input x(n) and output y(n). Find the impulse response of the system,

I I \'if x(n)-u(n), y(n)=rl , J 
,tnl. (06Nlarks)

\. /
A L.1' I system is given by the system lunction,

3-42'Ilyzl= .-
/,J,I- 7 + z'22

Specily the I{.0.C. ol'tl(z) and deterrnine h(n) br the lollowing conditions:
(i) 'I'he system is stable,
(ii) I-he systern rs causal.

c. Solve th,e fbllowing dilference equation using unilateral z-transform,
I

y(n) -: Y(n - 2) : x(n - l) .- 9'
with x(n) = 3u(n) and the initial conditions y(-l) = 0, y(-2) = l-

****{<

(06 IIarks)

(08 llarks)

3 o1'3


