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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248 = 50, will be treated as malpractice.

USN 10EES2
Fifth Semester B.E. Degree Examination, June/July 2015
Signals and Systems
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting

atleast TWO questions from each part.
PART - A
1 Distinguish between the following:

1) Even and odd signals

ii)  Periodic and non-periodic signals

iil)  Energy and power signals. {06 Marks)
Determine whether the signal is periodic or non-periodic. If periodic find the fundamental
period:

i) x(n)= cos(gg-). cos[g—g—i]

I 21:
i) x()=e 3
i)  x(t) =sin ut (08 Marks)
For given x(1) in Fig.Q.1(c). Sketch the following signals:

) x(4-1) 1i) x(%t - IJ i) x(-t + 1). (06 Marks)

e

Fig.Q.1(c)

Find the convolution sum of
x(n) ={28(n +1),~ &(n),8(n —2)
h(n} = {u(n) - u(n — 3)}. (06 Marks)
Evaluate the step response for the LTI system having following responses:
) h(ty=e?" i) hin) = (-a)" u(n). (08 Marks)
Draw the direct form I and direct form Il implementation of the followmg system:
2y(ty—3y(t) = 4x(t) = 3% (t) + X(t). (06 Marks)
Evaluate y(t) = e™ u(t) * u(t — 2). (06 Marks)
Solve the differential equation  y"(t}+3y'(t)+2y(t) = 2x(t)  with initial conditions

y(0) =0, y'(0) = 1, for the i/p x(t) = cost fort 2 0. (08 Marks)
Check whether the following impulse response are memory less, causal and stable:
i} hity=¢ 2 ut—2) i) h(n) = ¢ u(-n). (06 Marks)
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State and prove the convolution property of Fourier series. (06 Marks)
Evaluate the DTFS representation for the signal

(2 .
x(n)= sm({f n) + cos[vlglfc— n) +1 sketch the magnitude and phase spectra. (08 Marks)
Determine the Fourier series for the signal x(t) = cosdt + sin8t. (06 Marks)
PART -B
State and explain Parseval's theorem of discrete time Fourier transforin. (06 Marks)

Find the Fourier transform of the signal
1) x(t) = te-2t u(t)

. 1 —T<t<T

1) x(t) = . (08 Marks)
0: otherwise

Find the Fourier series coefficients for the periodic signal x(t} with period is given by

x()=e'; -l<t<l. (06 Marks)

Compute DTFT of the signal x(n) =2" u(-n). (06 Marks)

L A discrete-time LTI system described by y(n) - % y{n—1)=x(n)+ %x(n -1).

1) Determine the frequency response H(Q)
11) Find the impulse response h(n) of the system.
I Find inverse IDFT of x(Q) =1 + 2 cos 2 + 3 cos 2Q. (08 Marks)

Find the differential equation that represents the frequency response:
_ 2
HOW) = 23 UW) = 30W) (06 Marks)
1+ 2(IJW)

Determine the Z-transform, ROC and pole zero locating of X(2) for

x(n) =(%Jhu(n)+[:-2—l—]lu(n). {06 Marks)
Determine Z-transformation of the following signal

x(n) =é—(n2 +n)(l3)n_lu(n). (08 Marks)

State and prove the differentiation in 2-domain. (06 Marks)

Find the inverse of 2-transform of

|z >~ (06 Marks)

Solve  the following  difference  equation using  unilateral  z-transform;

y(n)= %y(n—l) +—;~y(n—2) =x(n) for n 2 0 with initial conditions y(-1} = 4, y(-2} = 10

and input x{n) =G—) u(n). {08 Marks)

If H(z)z'——zz#—‘zf—l-—g represents a causal system. Find the differential equation and
z° -2z + _

frequency response of the system. {06 Marks)
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