50, will be treated as malpractice.

ly draw diagonal cross lines on the remaining blank pages.

valuator and /or equations written eg, 42+8

<

2. Any revealing of identification, appeal to

Important Note : 1. On completing your answers, compulsori
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| Fourth Semester B.E. Degree Examination, June/July 2019

Signals and Systems

Timé: 3 hrs. ‘ ‘Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO full questions from each part.

PART - A
Define signal and system with examples. b (06 Marks)
Prove that

i) [x(tdi=o [x(tdt Ex@iseven i) j;x(t)dt'z 0 Ifx()isodd. (06 Marks)
For the following system, determine whether the system is a) Linear b) Time invariant
¢) Memory less - d) Causal. ; ‘

T [x(m)] = gh) x(n) i) T [x(t)] =V (08 Marks)

The trapezoidal signal as shown in Fig.Q2(a) applied to differentiator defined by

_d
y() =%

i) Find the resulti'ng output of differentiator  ii) Find the total energy of y(t). (06 Marks)
KGN : ‘

Fig.Q.2(a)

Find the discrete-time convolution sum of y(n) = B“u(h) * a'"u(n) loc| <l1: lB| <1. (06 Marks)
Consider a continuous-time LTI system with unit impulse response. h(t) = u(t) and input

x(t) = e u(t) |a| >0 . Find the outputy(t). -~ - ' (08 Marks)
Prove that . | |

) x(n) * h(n) = h(n) * x() |

i) x(n) * [hy(n) +ha(n)] = x(n) * hi(n) + x(n) * ha(n) o (08 Marks)

Find the output of the system given by the differential equation:

-~

2 N
9_}'_(Q+ SM +4y(t) = dx(®) with y(0)=0 y® _a=1 and x(t)=eu(.

dt? dt dt dt /t=0
T (06 Marks)

Draw the direct form I and direct form II implementation of the following system shown
below:s :

, d’y(® |, dy® _ dx(t)
i) i +2 ~dt +3y(t) =x(t) +3 "
if) Y(n)-}:y(n —l)+%y(n -2)= x(n)+%x(n—2) (06 Marks)
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Determine the DTFS of the signal

i) x(n)= cos(% n)

ii) x(n) = i d (n—4m)

M=—w

Determine the FS representation for the signal
i) x(t)=cosdt+sin8t i) x(t) ="

-l <t<1

T=2
Prove the following properties:
) I x(t)«2Ye 5 x(k) then y(t) =x(t —to) 2y y(k)=e ¥ x (k)
FS,Wo FS,w,

i)~ If x(t)«= 5 x(k) then y(t) =e™ ™ x(t) <« y(k) = x(k —k,).

' PART-B
Compute DTFT of'the following signals:
i) x()=2"u(-n)  ii) x(n)= al’l lal <1

=al|

Find the Fourier transform of x(t)=e a>0. Draw its spectrum.

Find the inverse Fourier transform:

i) X(jw) = — 55|w+.12
(W) +5jw +6
S Jjw
W)= ———
i) x(jw) Gty

Find the relationship between: i) FT and FS  ii)) DTFT and DTFS.
Specify the Nyquist rate -for.each 31gna1
i) x(t) = sinc (200t) i) xa(t) = sinc® 200t) -
Find the frequency response and impulse response of the followmg system:
LRTOIN-O MNP WO}

dt dt dt

Determine the Z-transform, ROC, pole zero location of the following system:
) x(n)=oa u(n) o S

i) x(n)=-a"u(-n-1) :

iii) x(n)=a" cos (Q,n) u(n) for Q, = 2.

- ~Explain the propemes of ROC.

Prove that
) x(n-n)<Eoz" n°x(z)

ii) a“x@ﬂ£—3+>x(z)
f a
Determine whether the system described below is causal and stable

2z+1
H(z)=————.
@ 2’ +2-5/16
Consider a system described by the difference equation.
y(n)—2y(n -+ 2y(n-2)=x(n)+ %x(n -1
Find:i)H(z) i) h(n) iii) Stability.
What is unilateral Z-transform and prove its time shifting property.

* ok ok ok ok
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(08 Marks)

(04 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(09 Marks)
(06 Marks)

(05 Marks)

(06 Marks)

(08 Marks)
(06 Marks)



