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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fourth Semester B.E. Degree Exammatlon June/July 2018
Signals an*& -S)ystems

Max. Marks: 80

Note: Answer FIVE full questipnys‘, ‘é!"tj‘oosing one full question from each module.

~ Module-1
Sketch the even and odd ;‘art of the signals shown in Fig. Q1 (a)-(i) and Fig. Q1 (a)-(ii)
oy (08 Marks)

th> /f\ AU ([n]
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Fig. Q1 (a)-(i)

Fig. Q1 (a)-(ii) O
The trapezoxdal pulse x(t) shown in Fig. Q1 (b) is applied to a differentiator deﬁned by,

y(t)= —X(t)

Determme the resulting output y(t) and the total energy of y(t). S

(08 Marks)

/ o | . \
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Fig. Q1 (b)
OR \
y(n)=(n+ I}X(n)

Two systems are described by, (i) (i) y(t)=x(t)+10. Test the

systems for (i) Memory (ii) Causality

(v) Stability

(111} n,mearlty (iv) Time-invariance and

(08 Marks)

Let x(t) and y(t) be given in Fig. Q2 (b‘l respectlvely Sketch the following signals,
(i) x(4-0y(t)

(1) x(Oy(-t-1)

(05 Marks)

NG nm nm
eri ~d,“x n) = cos sin .
1\:(;‘(,,_() (5) (3j

X(t)

(9&)

4

Fig. Q2 (b)
Determme whether the following signal is periodic or not. If periodic find the fundamental

(03 Marks)
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Module-2 ‘
Show that, (i) x(t)*8(t—t,)=x(t—t,) \ﬁi) “x{n) = i x(k)8(n - K)
(iii) x(t)*u(t) = fx(z)dz | (08 Marks)

Determine graphically, the outpl‘jtigsic‘)’\f a LTI system whose impulse response is
4 for0<t<?2 Lok, ¥
h(t)= N

0 elsewhere

_ 2for L2<t<2
for the input x(t) =< -~ (08 Marks)

10" elsewhere

e OR
Use the definition of the convolution sum to prove the following properties:

() x(m)*(h, (n) +h, () = (x(n) *h, (n))+ (x(n) * h, (n))
(i) x{n)*h(n) =h(n)*x(n) (08 Marks)
Complite the convolution sum of, N

coxm) = o [U) - U -8)], of<1 and N0

~'h(n)=U(n)-U(n - 5) (08 Marks)
Module-3 ' \

Determine the overall impulse response h(t) in terms of impulse response of each subsystem

shown in Fig. Q5 (a). ) ) SN (04 Marks)

)

Fig: QS‘\('a)
Determine whether the systems described by the following impulse responses are stable,
causal and memoryless: QO

(i) h(n)= (-;—j U(n) (ii) !',‘1;(‘1{) = etu(=1-1) (06 Marks)
Find the DTFS coefficients of the signal shown in Fig. Q5 (c). (06 Marks)
| A fn]
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Fig. Q5 (c)
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6 a. Find the unit step response for the LTI systems repre§§ntéd:5’y the following responses:
(i) h(n)= Gj U(n-2) (i) h(t)=e o) (08 Marks)

10

b.

: ,;D]e‘términe the Nyquist sampling rate and Nyquist sampling interval for,

Find the Fourier series of the signal shown in Fi Q6 (b), T=2 (08 Marks)
) “;‘Xa,)

2N %e

Fig. Q6 (b)
o) Module-4
State and prove the following properties of Discrete time Fourier transform:
(1) Frequency shift property (i)  Time differentiation property (06 Marks)
Find the’D,iféscr:eté time Fourier Transform of the following signals,
(e x(m) =a fa] <1 (i)  x(n)=2"U(-n) (10 Marks)
OR

() x(t) =1+ cos2000nt + sin 4000mt (i) x(t)=25¢"0" (05 Marks)
Determine the Fourier transform of the following signals, :
i x@)=e u(t-1) Gy x@W=e¢a>0 [ (06 Marks)
jo+1

Determine the time domain expression of X(jo) = (05 Marks)

(jco+2)2 .

Module-5 Kk
Determine the z-transform x(z), the ROC for the signals. Draw the ROC

wY

(i) x(n):—(%j U[—n—l]—(~—;—j Ul-n-1] (i) X(“)__Gj U[—n—l]—k(—%) Uln]

. (08 Marks)

State and prove the following properties of Z-transform:

(i) Time shift (i) Convolution propetty. (08 Marks)

’ RN 24743
The Z-transform of a sequence x(n) is given by, x(z) = 2z z3) ;
. (z=3)(z-2)(z-1)

find x(n) for the following ROCs’

(i) 2<|74<3 (i) |z>3 (08 Marks)

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

153
x(n) =8(n) + l{)(n < =8(n—2)
4 00 8
3 ‘;t‘f"‘
y(n) =8(n)— £8(n51)
Find the Qgtp‘at of the system if the input is, [%] U(n). (08 Marks)

* ok ok ok ok
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