50, will be treated as malpractice.

ompulsorily draw diagonal cross lines on the remaining blank pages.

appeal to evaluator and /ar equations written eg, 42+8

2. Any revealing of identification,

important Note : 1. On completing your answers, ¢

USN 06EC44
Fourth Semester B.E. Degree Examination, December 2011
Signals and Systems

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 A continuous-time signal x(t) is shown in Fig.Q1(a). Sketch and label each of the following :
i) x(u(l -t i) x(®[u(t) - u(t - D] iii) x(t) a[t,_-‘i]
2
iv) x(t) [u(t + 1) — 4(1)] v) x(t) u(t - 1) (10 Marks)
Lxce)
Z ers—
|
/'..._._. Fig.Q1(a)
- o 1 2 >

Consider the following sinusoidal signal. Determine whether each x(n) is periodic and ifitis
find its fundamental period.
i) x(n) =10 sin (2n)  ii) x(n) = 15 cos(0.2nn) iii) x(n) = 5 sin [6nn/35] (06 Marks)

If x(n)={123 ‘14 56 7}, find : i) y(n) = x(2n — 3), ii) y(n) = x(-2n + 1) (04 Marks)
Find the convolution of x(t) with h(t), where '

x(t)=Alu(t)+u(t-T)] and h(t)=Afu(t) - u(t-2T)] (10 Marks)
A discrete system has impulse response h(n)=a"u(n+3). Is this system BIBO stable,
causal and memory less? (03 Marks)
The impulse response of the system is given by h(t) =¢ M find the step response of the
system. {07 Marks)

Determine the condition of the impulse response of the system if system is :
i) memory less ii) causal iif} stable iv) invertible. (10 Marks)

2
Solve the differential equation : ddigt) +3d);(tt) +2y(t) =2x(t), with initial conditions

y(0)=0, y'(0) =1 for the input x(t) = cost u(t). (10 Marks)
Determine the Fourier series representation of the following signals :
i) x(t)=3 cos[gt + g] ii) x(t) = 2sin(2xrt - 3) + sinbnt {10 Marks)
Determine the Fourier series representation for the square wave shown in Fig.Q4(b).
(23
0 [
et -T 6t TToq tr
Fig.Q4(b) (10 Marks)
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PART - B
Use the differentiation in time and differentiation in frequency properties to determine the
tI
FT of Gaussian pulse defined by g(t) = ! e ?. (10 Marks)
V2n
Find the FT of x(t) = —1-— . (05 Marks)
1+t
Find the inverse FT of x(jo)= __le)_z. . (05 Marks)
6+jo+w
State and prove Rayleigh’s energy theorem. (08 Marks)

Find the frequency response and impulse response of the system with input x(t) and output
y(t) is given by :

D x@®=c¢?ult) and yt)=¢>u@®) i) x(®) =e™ u(®) and y(t) =2t e2tu(t) (08 Marks)
Determine the difference equation description for the system with impulse response.

h(n) =38(n) + 2(%] u(n) + [— %) u(n) (04 Marks)
Determine the ZT of the following sequence :
Dxm)=a forja|<1 ii) x(n) = n’u(n). (10 Marks)
Find the inverse ZT of :

2 —
i) x(z) = 1—6—22—1%4-—1 for |z|> 1 i) x(z) = e’ forallz |z| # 0. (10 Marks)
8z° +2z-1 2
A system has the transfer function,
H(z) = 2-1: + 2-1: +1 ;d!.

1-09¢%z" 1-09¢'*z" e

Find the impulse response assuming the system is (i) stable and (ii) causal. (10 Marks)

A system is described by the difference equation :

y(n)-y(n—l)+%y(n—2) = x(n)+~‘1—‘—x(n—1)——;—x(n—2).

Find the transfer function of the system. (05 Marks)
State and prove final value theorem in ZT. (05 Marks)
* k % % ¥
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