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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Fifth Semester B.E. Degree Examinntion, Aug./Sept. 2020
Signals and Systems

Time: 3 hrs. -~ *'r,;»’;'”"”"Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Distinguish between :
i) Continuous Time Signals and Discrete Time Slgnals
il) Even Signals and Odd Signals ;
iii) Periodic and Nen-Periodic Signals. (06 Marks)
Check whether the signals given below are penodlc If periodic find the fundamental period

i) x(t)= cost+sm«/_t
ii)x(n)= cos§n+smln. ) (06 Marks)

A system -has an input output relationgiven by y(t) =Edt—[e?3~x(t)]. Determine whether the

systemis : i) memory-less ii)stable iii) linear - ‘iv) causal. (04 Marks)
e OR " v:

A triangular pulse signal is:shown in Fig.Q2(a) sketch x(3t) + x(3t + 2).

“FigQ2) W (04 Marks)
The signals x(n) and y(n) aré as shown in Fig.Q2(b) sketch x(n + 2) y(n - 2).

: L e ] l l‘ -

=1 =ley ~y

 Fig.Q2(b) (04 Marks)

Find the even and odd components of the signal shown in Fig.Q2(c).
At xAYH
1
-
-1 /] 2 L
Fig. Q2(c) (05 Marks)

i n
The input — output relationship of a discrete time system is y[n]= Zx(k.+ 2). Check
k=
whetherthe system is : i) memory-less ii) causal. (03 Marks)
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Module-2
Evaluate y(n) = x(n) * n(n) where x(n) and h(n) are shown:inFig.Q3(a).
x) hiy
1111 sl
Teixs  n o o'],_/ AR
Flg Q3(a) (06 Marks)

Show that linear time invariant systems is BIBO stable if and only if :

3 h(9) < 0. A (04 Marks)
k=—o0

Draw the direct from — I and dlrect form — II realizations for the system with input — output

relationship 421?—)— -3 511(}—2 Fy(t) =x(t)+ dxlt) : (06 Marks)
i, Gt dt

OR
For a system the mput x(t) = e u(t)- u(t-2)] and the inpulse response h(t) = ¢ ‘u(t).
Determine the output y(t) using convolution 1ntegra1 (06 Marks)
Determine the. homogeneous solution for the system described by the difference cquation :

y[n]- ZQ([n “1]-4y[n-2]=x[n]+x[n=1] with y(~y) =0 and y(-2) = 1. (06 Marks)
Evalu%fe the step response of the system : n(t) = e = u(t— 1).: (04 Marks)
" Module-3 ,

State and prove convolution property of Fourier transform. ' (05 Marks)
Use the defining equation for continuous time Founer transform to evaluate the frequency
domain representation of x(t)=e¢ -4, b B (05 Marks)
Find the frequency. response and impulse response of the system having input x(t) = ¢ " u(t)
and output y(t) = & u(t) + e u(t) ) (06 Marks)

OR
Evaluate the Fourier transform of the continuous time 31gnal x(t) shown in Fig.Q6(a).

’’’’ 2+) ‘
i
- B
‘{ ‘
Flg Qo6(a) (05 Marks)

Determine the frequency response and impulse response for system described by the
differential equation : ,

2
d ygt) S ., vy
dt dt
Determine the time domam s1gna1 corresponding to x(jo) shown in Fig.Q6(c).
e
E Ry
€
P K

a2 W

x(t) . (05 Marks)

Fig.Qo6(c) (06 Marks)
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Module-4 e
State and prove Parsevals theorem for discrete domain. e (05 Marks)
Determine the frequency response and impulse response for system described by the
difference equations : y[n] + zy(n —1]1=x[n]-2x[n—= 1] (06 Marks)
Evaluate discrete time Fourier transform of the 51gna1 x[n] = [3] u(n+2). (05 Marks)
OR=
Evaluate the Fourier transform of the signal
x(n) = cos(4 )( )" u(n-2) . o (06 Marks)

Find the frequency response and - rmpulse response of the system having input

x[n] = (2)"u(n) and output y[n] = §(3)"u(n) + () "u(m). : (06 Marks)

Determine the dlfference equatlon description for the system w1th frequency response.

H(eJQ) =1+ z — - (04 Marks)
(-4 0+4e™) N

! Module-5
Define RoC. List the properties of RoC. . (05 Marks)
Determine the Z-transform of the signal x[n] (4) [u(n) — u(n - 5)]. (05 Marks)

Determine the transfer function and impulse response representations of the system
represented by the difference equations.:

y[n] _ % y[n-1]- —12% y[n-2]= 2x[n]‘+ x[n-1]. f;"’ (06 Marks)

, OR
Determine the Z-transform of the signal

(%) nz0 « _K
Hm= {(/z)gn<‘0 y

Give the region of convergence. ' (05 Marks)
The pole zeroplot for x(z) is an shown in Fig.Q10(b). E 1nd the transfer function and identify
all the ROCs.

Im (2] .

Re(2]

Flg Q10(b) (06 Marks)
Determine whether ‘the system with transfer function :
2z+3
H(Z) = -2—‘—‘—‘?
A o I
is : i) causal and stable
ii) minimum phase. (05 Marks)
% % % k ¥
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