2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Fifth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Signals and Systems

3 hrs. Max. Marks: 1’00

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

PART - A S
Deﬁnc signals and systems with examples. . (06 Marks)
Given x{n] 3 2 1 Q I 2 3] and y[n}j=]-1 -1 -1 =1 Q 1 1 1 1] plot
x[n—2] +y{n+ 2]. (08 Marks)
For the triangutar wave shown in Flg Q.1(c) find the average power {06 Marks)
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- Fig.Q.1{c)

Detcrm1ne the output of an LTI system for an input x(t) = u(t) and impulse response
h(t) = e*.u(t). _ (06 Marks)
Given x[n]=1; 0<n<4 and

=(: otherwise
and h[n]=a";0<sn<6 where a>1

=0 ; othérwise
find the output-of LTI system using convolution sum. (08 Marks)
The input and output relationship of a discrete time LTI system lS
y[n] =x{a+1]+5x[n] - 7x [n— 1] + 4z [n-2].
Find: 1) The impulse response of the system and S

i) Whether the system is stable and causal. (06 Marks)

. -:f‘:l?‘ind the step response of a LTI system if impulse response h(t) = t>.u(t). . {04 Marks)

2

: . . d d L
Obtain the response of the svstem given by e y(t)+y(t) = 3—&:[- x(t) with y(0) = -1;

d ;

y(1) — 0 = _ oyt N
1t /z o=Y(0)=1 and x(t)=2e u(t). (08 Marks).ﬁ;
Find the difference equation for the system shown in Fig.Q.3(c). (08 Marks)
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Fig.Q.3(¢)
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4 a. State and prof following properties of DTFs:

i} Convolution; 1i) Periodicity; iii) Frequency shift. (10 Marks)
b. Find the Fourier series coefficient of the signal in Fig.Q.4(b) and draw the spectrum.
(10 Marks)
?'[{I')
t
Fig.Q.4(b) | /\/
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L PART - B L

5 a. Stateand explain Parseval’s theorem. N (06 Marks)
Find the F(’_)urier transform of x(t)= el ; a> 0 and draw its spectruifﬂ." (06 Marks)

Find the Fourier transform of the signal using appropriate propqﬂiés" x(1) = sin(rt) e .u(t).
' : (08 Marks)

6 a. Determine the Fourier transform of the signal

) x[n]=a" la <1

i) x[n]=[a"sin(Q,n)lufa}; o <1, (06 Marks)
b. Determine the time domain signal corresponding to x(e*?) = cos’Q. (04 Marks)
¢. Find the frequency response and impulse response of the system described by the equation
: d d S
—y()+5—v(t)+O6y(t)=——¥y(1). - 10 Marks
dt_)’() dty() y(t) dt_}-'(_)' (10 Marks)
7 a. What is region of convergence (ROC)? List any five properties of ROC. (06 Marks)
b. Find the inverse Z-transfo_rm of
2+ 1
x(2) == with ROC|z]>—. _ (06 Marks)
1-—z" 2
¢. State and expl‘&iﬂ time reversal and final value thecrem. S (08 Marks)

8 a. Forthe @Stém having transfer function

o N -1 -2 .
H(z)= 1-47 +4z find the transfer function of the inverse system and check whether
- 1-—z"'+=2" '
_ the system is both stable and causal. .' .(06 Marks)
b. Find the unilateral Z-transform of signals
1Y [2m
-7 = MAon
X[n]= 7[3J cos[ s +A} (06 Marks)

c. A causal system has input x(n) and output y(n). Find the impulse response of the system if

x{n) = o(n) + %S(n —1)—%6(11 -2)
y(n) =6(n)—%6(n—1). (08 Marks)
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