
18EE54

1

Max. Marks: 100

Note: Answer any FIVE full questions, choosing: ONE full question frllm each module.
MOd~t..l (;"

a. Explain the signals and systems with the help of suitable exampleg (05 Marks)
b. Obtain the even and odd part of gj~n signal x(t) shown in Fi .Q1(b).

"-~) ~C:b)
1:'

_j _--,-"'-<11';'

,,1= -. Fig.Q1(b)
c. For the followin \sy}tem, determine whether the system is (i) Linear

(iii) Memoryle ~iv) Causal (v) Stap~:tw'
I"~

x(n) (B) yet) = x(t/2)

(05 Marks)
(ii) Time invariant

2

3TJ,.

(10 Marks)

a.
~OR

e signal shown in Fita2(a) is energy or power signal? Determine energy or

"
-J

Fig.Q2(a) (05 Marks)
~ periodic or nol; If periodic, find the fundamental

"'.

3

b. Check wheth~the following sig
period #' -,y'

(i) x(n) = cos 2nn (ii) x(t) = cos 2t + sin ;t
c. For the cO}l-finuoustime signa1ix(t) shown in Fig.Q~{c). Sketch the following:

(i) ~t2q (i$)X:'t~2) (ij:i)x(-2t+l)
(iv),2x(t - 3) (v) xCt + 2) + x(t -,2)..~ D,-Jct; , b

..( 0 \ 2-

(j:}g.Q2(C)

Module-2
a. Consider a LTI system. th",unit impulse response, h(t) = e-t

• u(t). If the input applied to
this system is x(t) = e-31[ - u(t - 2)] , fmd the output yet) of the system. (10 Marks)

b. Find the total response ;;he system given by d2y~t) + 3 dy(t) + 2y(t) = 2.x(t)
dt dt

withy(O)=-1; ay(t)1 =1 and x(t)=cost·u(t)
~ dt 1;0

(05 Marks)

(10 Marks)

(10 Marks)

Ion
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4
OR

a. Find the natural response of the system described by difference equation,
1 1

yen) - -y(n- 1) --y(n- 2) = x(n) + x(n-I)
4 8

with y(-I) = 0 and y(-2) = 1
b. Draw the direct form I and direct form IIof the gi' en system function

d
2
y(t) + 5 dy(t) +4y(t) = d

2
x(t) + 3 dx,~t) + 2x(t) ~

de dt dt2 ~g.t ~~
c. Check whether the LTI system which hasjmpulse response given by,

i) h(t) = cos(nt) . uCt) ii) hen) = sin(Yznn) #
is memoryless, causal or stable. ~

J. Module-3
a. State and prove the followiJ~g continuous time fourier tra~sform :

(i) Convolution propert (ii) Time shiftlf~erty
b. Find the fourier transfq£gJ- of the following :<\ )7

(i) x(t)=e-ait!; ::?O" (ii) x(t)=8(tp
Draw the spec

(08 Marks)

(06 Marks)

(06 Marks)

5
(10 Marks)

6

t"~' oW
a. Using p. ~ ial'lxpansion, determine the fnverse Fourier transform of

X(jw) = 5jw + 12 ('
(jW)2 + 5jw + 6

b. Find the frequency response and the impulse response of the system.having the output yet)
for the input x(t) as given below: \ ~ ~

x(t) = e-t u(t) and yet) = e-31 u(t) + e-21 uCt) , (07 Marks)
c. Find the frequency response and the impulse response of the system described by the

differential equation. '"
I"

d
2
y(t) + s(.'cry(tY+ 6 (t) = _ dx(t) ••
dr' ""at Y1i

I'

(10 Marks)

(05 Marks)

(08 Marks)

7

#

~Li Module-4 C T
a. Usingth ppropriate, fin the DTFT ofthe followidg signal

A "(i).!x(n) ~ Gr/,,2) ~: (~nJ(Hu(n -1)
,....~ P¢'>

ID. md the inverse D 310f

C·) X( JO) 6 ~."
1 e;V -J211 5 -JO 1:e - e -pu

(ii) x ej
{ = 1+ Zcos O + 3co;2Q

(10 Marks)

c ITL B R
ALORE - sQO 031

(10 Marks)

8
OR

a. State and prove the f01 owing properties ofDTFT :
(i) Linearity property ,,/ (ii) Frequency shift (iii) Parseval's theorem. (10 Marks)

b. Obtain the frequencyresponse and the impulse response of the system having the output
yen) for the inporx(n as given below,
x(n) = (l/2f . u(li) , yen) = ~(Y2t. u(n) + (~t . u(n) (10 Marks)

."
20f3
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Module-5
9 a. State and prove the following property ofz-transform:

(i) Initial Value theorem (ii) Differentiation in the", - omain. (08 Marks)
b. For the signal x(n) = 7(1/3r u(n) - 6(~r . u(n)., uoithe z-transform and ROC. (06 Marks)
c. List the ROC (Region Of Convergence) of'z-transferm, (06 Marks)

10 a. Using partial fraction expansion methoB.Obl:i: the time domain s('~rresPOnding to the
z-transform given below. ;

l-!z-1 r'?-
X(z) = 2 '->~-

1 3 -I 1_2
+"4z +gZ ;

b. Determine the impulse response hen) and the system function H(z) ofthe system, if the input
1 :.,l lr~

x(n)=8(n)+-8 nrl)--8(n-2) '""4 8 ,

yen)= 3(nl--3(n -I) &
c. A causal Is ~:ste! is described by difference equation

1 3 ;
n) - -yen -l)--y(n -2) =-x(n) + 2x(n -1)

4 8
fmd the system function H(z). Is determine the im~u se response ofthe system. (08 Marks)
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(06 Marks)

(06 Marks)
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