Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Flfth Semesﬁ?r B.E. Degree Examination; lec 2018/Jan.2019
AN ) /  Signals and Systems

Max. Marks:100

~  Note: Answer any FIVE full questions, selecting’ ;
atleast TW O questions from each part. "

PART - A
Define a signal and a system with examples. (04 Marks)

Sketch the following signal and determine even and odd Components
X(n) (1 2 0 1 2) ) 7 p
T

\ (06 Marks)
Find the total energy of the signal :
s®=A ; {efisl
=0 ;| otherwise (04 Marks)

fundamental per1od.
(i) x(t) =cost+sinv2t .

(ii) x('ri)ﬂ‘: cos (m + 0.2n) y (06 Marks)

"
i

Determine whether the system given below is. (1) memoryless (11) Causal (iii) Time
invariant (iv) Linear (V) stable

y(t) = O (06 Marks)
Find the response of an L.T.I. system with: 1mpulse response h(n) = o" u(n) for an input
signal x(n) = Blu(); | o |<1and | B L”< 1. When (i) o0 # B_and (ii) o0 = B. (10 Marks)
Find the step response for the system hose impulse response h(t) =t u(t). (04 Marks)

1). Check whether the system is

(i stable (i) causal (i) i‘nemoryless | (06 Marks)
«««««« 2
They dlfferentlal equat:on of the systemwg is given as, dd};(t) 3d§t(t) +2y(t) = x(t)
' «with y(0) =1, dy(t) =1
dt

Determine total response of the system for an input x(t) = u(t). (08 Marks)
Draw the direct form I and dlrect form-I1 realizations for the system

y(nj - Ey(n -+ ZY(H —-2) =x(n) +2x(n—1) (06 Marks)

State and prove the following properties of discrete time fourier series:
(i) Parseval theorem

(i) Time shift ~ (10 Marks)
Find the fourier series co-efficients for the periodic signal x(t) with period, 2 sec given by #
x(t)=e ' ; for=1<t<1. (10 Marks)
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PART - B

State and prove the following properties of continuous time fourier transform :
(i) Convolution (i) Linearity (10 Marks)
Find the fourier transform of the following : '

x(t) = sin(nt) e u(t) & | ) (05 Marks)

. (05 Marks)

Find the inverse fourier transform of X(

Find the DTFT of the following signa

Q) x(n)= Hnu(n )

(i) x(n) =u(n)—u(n — 6)
(i) x(n)=2"u(-n) . ; (10 Marks)
Obtain the frequency response and impulse response of the system having the output y(n) for
the input x(n) as gwen below:

(10 Marks)
State and prove the following propertles of z- transform ‘ (08 Marks)
(i) Initial value theorem “ :
(ii) Differentiation in z-domain '
Find the Z.T. of the following and sketch the R O C.S. el
) xm=a""um
: 1)
(i) x(n)= (E]u(n) +2"u(-n-1) (06 Marks)
£, 2 ; “
Find the inverse z-transform of X(z) = —23—3Z— using partial fraction expansion method,
Z2+2z4 7
, 2
ROC: —<|z|<2. .~ (06 Marks)

,,,;w,

. ;A causal dlscrete tlme LTI system is descrlbed by
y(n) — —y(n S+t y(n 2) Z)

where x(n) ar d y(n) are the mput and output of the system respectively.

(i) Determine the system function H(z)

(ii) Find the impulse response h(n)

(iii) Find the stability of the'system (12 Marks)
Solve the following difference equation for the given initial conditions and input.

with y(-1) = O{,f,y(—i) =1 and x(n) = 3u(n). Use unilateral z-transformation. (08 Marks)
) % %k ok ok ok
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