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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Fourth Semester B.E. Degree Examlnatlon, June/July 2019
Signals and Systems

3 hrs. Mgy, * “Max. Marks:100
Note: Answer any FIVE full questions, selectmg
at least TWO full questzons Sfrom each part. '

PART A
Define signal and system w1th examples

(06 Marks)
Prove that

i) j x(t)dt = a j x(t)dt If x(t) iseven i) j x(t"’j‘dt =0 Ifx(t)isodd. (06 Marks)
For the following system determine whether the system is a) Linear b) Time invariant
c) Memory less japdh Causal.

)T [x(m)] = g@) x(n) i) T [x(t)] = e"@f’ (08 Marks)

The trapezotdal signal as shown in “Fig.Q.2(a) apphed to differentiator defined by
¥(t) s X(t) '

1) Fmd the resulting outputof dlfferentlator 11 . (06 Marks)

Fig.Q.2(a)

Find the discrete-time convolution sum of y(n) = p* u(n) *a"u(n) |of <1:[B|<1. (06 Marks)
Consider a continuous-time LT system with un1t impulse response. h(t) = u(t) and input
x(t) =e* u(t) [a| > 0 Fmd \”the output y(t) (08 Marks)
~_Prove that “

X x(n) * hin) €RY> x()

i) x(n) * [hi(n)+ hy(n)] = x(n) * hl(n) + x(n) * hy(n) (08 Marks)
Find the output of the system given by the differential equation:

d*y(t) . dy(b) dx(t) . dy(t) 2t
EVN s g t=——— with y)=0 =1 and x(t)=¢ t).
7 4 y(t) a y(0) 5 /t=0 (t) u(t)
e (06 Marks)
Draw the direct form I and dlrect form II implementation of the following system shown
below:s

~ d’y(t) dY(t) dx(t)
i) o Ha PO =x)+ 3T
ii) y(n)— Z Y(n 1)+ -é y(n—2)=x(n)+ % x(n-2) (06 Marks)
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Determine the DTFS of the signal
1) x(n) = cos(% n)

i)  x(n)= is (n —4m)

M=—w
Determine the FS representation for the s1gna1
i) x(t)=cos4t+sin8t i) x(t) = e’
1<t<1
T=2
Prove the following properties: i
) If x(t)«Yex(k) then y(t) =X (t - t0) 3%y y(k)=e " x(k)

FS,Wo

i) If x(t) <22 x(k) then,y(t)—e“‘““ x(1) 2% 5 k) = x(k - k,).

PART - B
Compute DTFT of the. folloWing signals:
i) x@m)=2"u(-n) _ 11) x(n)=a" [a<1

-aft]

Find the Fourier transform of x(t)=e
Find the inverse F ourier transform:
: Ay Sjw+12
D xGw= :
( JW) +5jw+6

a>0. Draw its spectrum.

Find the relationship between; i) FT and FS  ii) DTFT and DTFS.
Specify the Nyquist rate for.each 51gnals
i) x)(t)= sinc (200t) ii) xa(t) = sinc (200t)
Find the frequency response and impulse response of the followmg system:
2
dy® , dyO ¢ (t) _dx(®
dt? dt dt

Determme the Z transform, ROC pole Zero locatlon of the following system:
) x(m=a u(n) ““““

i) x(n) = -a "u(-n-1)
i) #
. "Explain the propertles of ROC.
" Prove that

1) x(n—-n )(——ﬁ—>z "x(z)
ii) a“x(n)«i—»x(EJ
a
Determine whether the system descrlbed below is causal and stable

2z +1
Hiz)e —mme,
z°+z-5/16

Consider a system descnbed by the dlfference equation.

y(n)-2y(n— 1)+2y(n 2= x() B x(n 1)

Find: 1) H(z) .ii)h(n) iii) Stablhty.
What is uq“imlateral Z-transform and prove its time shifting property.
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