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

USN 1SEES4
Fifth Semester B.E. Degree Exanifiiiixﬁon, June/July 2018
Signals and Systems
Time: 3 hrs. N Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
i Module-1
S| Prove that S
i) Ix(t)dt = 2Ix(t)dt ; ifx(t) is even
< -a R 0“\ ’
i) [x(©de=0 ;ifx(® is odd. (06 Marks)
3 What\i\s\‘y%ﬁé:total energy of the rectangular pulse shown in Fig.Q.1(b)? (05Marks) -\
£ A
; »T
X -T2 ° T2
‘ Fig.Q.1(b)
; Determine whether the system y(t) =x"'? is i) Linear ii) Timéééiﬁ\variant iii) Memory
< iv) Causal v) Stable. (05 Marks)
OR
£ 2 Check whether the following signals are periodic or not. If periodic, find the fundamental
£ period: i) x;[n] =cos2nn ii)X;[n]=cos2n. . (06 Marks)
= For the continuous-time signal x(t) shown in Fig.Q.2(b), sketch the signal y(t) = x(3t + 2).
< S (05 Marks)
< : '\"“X'&"’
e //// \ 1
- o ,
Fig.Q.2(b)
c. Sketch the signaiﬁx‘(ﬁ)’# ~u(t+3)+2u(t+ 1)=2u(t—=1)+u (t-3). (05 Marks)
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Module-2 -
Consider the input signal x[n] and the impulse responsg h{n) gwen below:
1 0<n<4 no0<n<6 o
x[n]= hinj=1" TP
0 elsewhere 0 else Where
Compute the output signal y[n]. N (05 Mark
Evaluate the system response of the system
y(t) +5y(t)+6y(t) = 2e u(t) with y(()\ =9, y(0)=1. (05 Mark
Draw direct form [ and dlrect form II melementatlon for the following difference equation:
i) y(n)+zy(n --1)—§y(n »—2\)‘:- 2x(n)+3x(n-1)
i) y(n)—éy(n~2)f;.x(,rr)"+2x(n—l). (06 Mark
For each of the xmpulse response listed below,
i) h(t)= e'“lt” i) h(t)=eXu(t-1)
Determme whether the corresponding system is i) Memory less ii) Causal and iii) Stabi.
(06 Marks:
» leuate the continuous-time convolution integral given below:
) = e u()ru(t+2). (05 M-
at “.,;_\;»'For the system given below, compute the zero-input, zero-state and total response, assumh &
x[n]=u[n] and y[-1]=y[-2]=1, y(n) ——y(n - l)+ y(n 2)=x(n-1). (4}5 Mark <
Module-3 RN

C.

Prove the following properties of Fourier transform:

i) Frequency shifting property ii) Time-differentiation. (06 Marks;
For the rectangular pulse shown in Fig.Q.5(b), draw the spectrum (05 Mark x
Ax(t ) :
4
N »t
il o T
Fig.Q.5(b)
Determine the time-domain 51gnal -corresponding to the spectrum shown
Fig.Q.5(c) (i) and (ii) respectlvelv (05 Mari.)
4 X X(w)
I ,I\XCJQ) \ T,
= o3 5 L, w
| P
-3 “.;jl 0 % Z) 1
(1) (i1)
Fig.Q.5(c)
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OR 7
The impulse response of a continuous-time LTI system is given by h(t) —E%e"“‘c u(t).

Find the frequency response and plot the magmtudc and phase response. (05 Marks)

(J)

Prove that, if x(t)«——>x(jw) then, J'x,(fc)d"_c-e - =2+ x(jo)d(w) . (05 Marks)

Obtain the frequency response and the 1mpulse response of the following system described
by the differential equations: )

: dy(t)
D = EEyO=x©
i) d Y(t) dy(t) 6 (t) dx(t) (06 Marks)

d? dt. dt

Module-4
Compute the: DTFT ofthe following signals:
xS “2~"u(-n)
ii) ng_(p) =gl ; |a) <1

i)

.;:;;*Dbtam the frequency response and the impulse response of the system having the output\ 4

"k\}l‘;ﬂy(n) for the mput x(n) as glven below.

A discrete-time LTI system described by y(n)——y(n - =x(n)+— x( l)

i)  Determine the frequency response H(L2). o N
ii)  Find the impulse response h(n) of the spectrum. » \ (05 Marks)

OR
Find the inverse DTFT of

) x(Q)=e?, g <jo)<m

3-Ze™ =
i) x(Q)= 4 . (08 Marks)
le_JZQ = -)Q _’_1
8
State and explain Parseval’s'theorem of discrete time Fourier transform. (04 Marks)
Obtain the difference equatlon for the system with frequency response. (04 Marks)

He™) =1+
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Module-5
9 a. Find the Z-transform of the following:

i) x(n)= nsin(%n)u(—n)

i) x(n)= (lj u(n) *(l) u(n). R (07 Marks
b. List the properties of ROC. = (04 Marks
. Find the inverse Z-transform of the tollowmg using partial fraction expansion:
-2z i
X(Z)= S S— |2|> <. (05 Mark:
a1l 2

Ry OR
10 a. A causal' ' LTI  system is described by the difference equatic
y(n)=ym= })+y(n 2)+x(n-1).

i)  Find the system function.

i) Plot the poles and zeros.

i) Indicate the ROC.

‘ .f;w‘l) Find the unit sample response of this system.

") Find the stable (non causal) unit sample that satisfies the difference equation.

(06 Mark:
Solve the following equation using unilateral Z-transror 8!

y(n)———y(n——l)+ y(n—2)=x(n) for n20 with initial conditions y(-l) -.‘4 y( 2) = 1

(05 Mark -

and x(n)= (—j u(n).

c. Determine the step response of the system y(n)= ocy(n-—l)+x,( 'j)"'—\dly‘<oc <1 with initi;
conditions y(-1) = 1. SN (05 Mark .

EEE R
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