ages.

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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note :

50, will be treated as malpractice.

10EES2

_ ‘5'""Eifiﬂt?Semester B.E. Degree Examinat‘io’vﬂ,‘. Dec.2019/Jan.2020
Signals and Systems

4. “Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each pat('tw.‘ '

. PART-A |
a. Find the even and odd parts\'"’ofjthe signal, x(t) =Cos(t)+Sin(t)+Sin(t)Cos(t) (04 Marks)
b. Find whether the following signals are periodic or not. If periodic determine the fundamental

period. '
) x(n)= sm(‘é—;“ﬂ + 1) |
i) x(t) = V(t)+ V(~t) where v(t) =Cos(t) u(t) (06 Marks)

c. Check wheéther the following signal is energy or power signal and find the corresponding
t, for,0<t<1
value x(t)=42-t for,1<t<2 . , ' (04 Marks)
0 otherwise ‘ |

d. For the signal x(t) shown inFig Q1(d) () x(3t +2) (i) x (-% + 1) (i) %(2(t = 1)

;’; &)

N o~ Ny
- Fig Q1(d)». (06 Marks)

a. The’ impulse respo'n‘ské,‘ “of a Linear iime invariant system is given by
h(n) = 8(n + 1) +28 (n= 1) — 8(n — 2) +'8(n = 3). Determine the response of the system for

the input x(n) = u(n) —u(n —3) (06 Marks)
b.  Determine the output y(t) of a_linear time invariant system with impulse response
h(t) = e’*'u(t)-and input x(t) = u(t.+2): (08 Marks)

c. Find the expression for the impulse response relating the input to the output in terms of the
impulse response of each subsysfem for linear time invariant system shown in Fig Q2(c)

Fig Q2(c) (06 Marks)



10EES2

For each Impulse response given below determine whether the corresponding system is
memoryless, causal and stable. £ Ry

i) h(t)=ut+1)-2ut-1) 2

i) h(n)=eun-1). ' (06 Marks)
Determme the output of the system described by, the followmg differential equation

—_— y(t) +10y(t) = 2x(t)

leen x(t) u(t) and y(0) = 1. D) : (08 Marks)
Draw the direct form —1 and direct form.— II nnplementatrons for difference equation

&

y(n)—zy(n—1)+§y(n -2)= x(n)_—i— x(n—1)+5(n—2) ) (06 Marks)
State and prove the fo llowmg properties of Discrete T1me Fourier series (i) Linearity
(ii) Time Shift. ~ (06 Marks)
Determine the D.T.F.S"co- efﬁc1ent to evaluate D.T'F.S representation of the following
signal. Sketch the magnitude and phase spectra. x(n) (-D)",—o<n<w (08 Marks)
Determine the complex exponential Fourier co-efficient for the signal

x(t) = Sin (2zt)+ Cos (3xt). Also sketch magnitude and phase spectra. (06 Marks)

: PART B

State and prove the following properties of Fourier transform.

(i) Frequency shift (ii) Time differentiation. (06 Marks)
Find the'Fourier transform of the 31gnals @) x(t) =t eu(t) (11) x(t) = eu(~t) (08 Marks)
Find the inverse Fourier transform of X(jw)= v +12) /Using partial fraction

((_]W) +5jw+6)"
expansion. ; o~ (06 Marks)
4 " 7 ) 1 - e
Find the D.T.F.T of'the following (i) x(n)= (E) u(n—2) (ii) x(n) = d(n). (06 Marks)

Find the inverse D.T.F.T of X(e?)=—xfp . e
(€7 —5e46)

Determine the frequency response and 1mpulse tesponse for the system described by the

(06 Marks)

dlfference equation, Y(n)\;f E'y(n - =x(n)% 2<x(n -1) (08 Marks)
Find the z-transform of the following .
i) x(n)= (-;—) u(n) + (1 ) u(—n )

ii) x(n)z(l]nu(n 2)

iii) x(n)=nu(n)" ' (12 Marks)
Find the inverse z-transform of the following using partial fraction expansion method.

i) X(Z)_= 1_2,|Z|<1
1%
11) X( ) = LZS%, |z]> % 1] (08 Marks)

2 of 3



8

a.

10EES2

Determme the transfer function and impulse response of the system described by the
fo llowmg difference equation :

y(n)——y(n I)=2x(n-1) Ly (06 Marks)
A system is described by the following dlfference equation g
y(n)—— y(n -2)=6x(n)—-7x(n-1)+3x(n—-2)

Find the transfer function. Alsosfindthe transfer function of’ the inverse system and check
whether the inverse system is both stable and causal. ' (06 Marks)
Solve the following difference equation using z-transform method.

y(n) +3y(n-1)= x(n) w1th mput x(n) = u(n) and the initial condition y(— 1) = 1. (08 Marks)

%k ok %k ok

C of &

™

3 0f3






