50, will be treated as malpractice.

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, 42+8
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d. Determine the forced response for the system given by:

Fourth Semeste.r B.E. Degree Examination, June 2012 S DO Loy = 2x(v . with input x () =2 u (1. (04 Marks)
Signals and Systems dt
Time: 3 hrs. Max. Marks: 100 4 a. State and prove time shift and periodic time convolution properties of DTFS. (06 Marks)
Note: Answer FIVE full questions, selecting b. Evaluate the DTFS representation for the signal x (n) shown in Fig.Q4(b) and sketch the
at least TWO questions from each part. spectra. (08 Marks)
PART - A > 3 3
. ) {n Py 2 3
1 a. Give abrief classification of signals. (04 Marks) | |
b. Check whether the following systems are linear, causal and time invariant or not. T /" T ! T e om S
2 ‘ ~
i)w +2y(b) dy® +3ty(t) = x(t) ii)y(n):x*(n)+,;. (08 Marks) Q 1 P ,v T——.—— 7
e dt x> (n-1) Ty s2-1 g! 23567 LL

c. Classify the following signals or energy signals or power signals: —N
i) x (n) =2"u (-n) iyx () =@"+ (™ (05 Marks) Fig.Q4(b)

d. A system consists of several sub-systems connected as shown in Fig.Q(1) d. Find the . Determine the time signal corresponding to the magnitude and phase spectra shown in
operator H relating x (t) to y (t) for the following sub-system operators: Fig.Q4(c), with W, = . (06 Marks)
Hi:yi (1) =x;1 (1) xq (t=1) Hy:y(t)=1+2x;3(t)

Hoiys () =% (1) Ha: ya () = cos (x4 (D). (03 Marks) Y xusol
1 ]
| i I
e TRt T S E T T K
2; Xtkj
Kl Ng
e MR S B
l I 4 K
Fig.Q1(d) -Ag o R/Lp
2 a. Find the continuous-time convolution integral given below: Fig.Q4(c)
Y () =cos (nt) {u(t+1)—u(t-=3)}*u(t). (06 Marks)
b.  Consider the i/p signal x (n) and impulse responses (n) given below: PART -B
_J1, 0sn =<4 Rty a" 0<n<6 , |0L| <1 5 a. State and prove the frequency-differentiation property of DTFT. (06 Marks)
x(m)= 0, otherwise (= 0 , otherwise ’ b. Find the time-domain signal corresponding to the DTFT shown in Fig.Q5(b). (05 Marks)
Obtain the convolution sum y (n) = x(n) * h (n). (08 Marks) 5\»)
€. Derive the following properties: e X( (2

)x(m)xh(m=h(n)xx(n iix(n)x[h(n)xgm)]=[x(n)xh(n)]xg(n). (06Marks) JI o 2

: e
3 a. For each impulse response listed below, determine whether the corresponding system is _/\y%

memoryless, causal and stable:

i) h(n) =(0.99)" u (n +3) i)h@®=eu(t-1. (08 Marks) N )
b. Evaluate the step response for the LTI system represented by the following impulse - } } = x } Y
response: h()=u(t+1)—u(t—1). (04 Marks) -3k -2 ~K AN AR
c. Draw direct form I implementation of the corresponding systems:
YO 454 v+ aym=x® + 3L x. (04 Marks) Fig.Q5(b)
de? dt dt
20f4
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For the signal x (t) shown in Fig.Q 5(c), evaluate the following quantities without explicitly
computing x (w). (09 Marks)

i) Jx (w) dw ii) ﬂx(w)|zdw iii) Ix(w)e’zw dw.

Alt)
2 3
- '\/ -
—' - - -
Fig.Q5(c)

The input and output of causal LTI system are described by the differential equation.
Ey® +3dy® 42y@m=x(
de? dt
i) Find the frequency response of the system
ii) Find impulse response of the system
iii) What is the response of the system if x (t) =te™ u (t). (10 Marks)
Find the frequency response of the RC circuit shown in Fig.Q6(b). Also find the impulse

response of the circuit. (10 Marks)
" '+
- - s
AlE) | ), y T C. J
Ak -
Fig.Q6(b)
Briefly list the properties of Z-Transform. (04 Marks)
Using appropriate properties, find the Z-transform x (n) = HZG) u(n-2). (06 Marks)

Determine the inverse Z-transform of x (z)= = by long division method of:

i) ROC; |z] > 1.
Determine all possible signals x (n) associated with Z-transform.
(1)

ERR AR

(04 Marks)
(06 Marks)

x(z)=

3of4

8

a.

ARY
L\P,’\Rx ME _

10EC44

An LTI system is described by the equation

y(n)=x(n) +0.81 x (n—-1) = 0.81 x (n-2) — 0.45 y (n-2). Determine the transfer function of
the system. Sketch the poles and zeros on the Z-plane. Assess the stability. (05 Marks)
A systems has impulse response h (n) (%)" u (n). Determine the transfer function. Also
determine the input to the system if the output is given by:

X
y(n)z%u(nn%(-%} um)- (05 Marks)

A linear shift invariant system is described by the difference equation.

y(n)—% y(n-l)+éy(n-2)=x(n)+x(n-l)

withy (-1)=0and y (-2) =-1.

Find:

i) The natural response of the system.

ii) The forced response of the system and

iii) The frequency response of the system for a step. (10 Marks)

¥ %k X X ¥
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