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Fig. Q. 16(a)
(1) For A<x/2w,, sketch the Fourier transform of x,(t) and
o y® | o | |
(2) For A<n/2w,, determine a system that will recover x(t)
from x, (¢) . ' '

(3) For A<nf 2w, , determine a éystem that will recover x(¢)-

from y(t).

(4)  What is the maximum value of A in relation to @,y for which
- - x(t) can be recovered from either x, {8 or ¥y (t).

Using figure 16(a)(i) determine y (¢) and sketch Y{(w) if X{w) is

given by figure 16 (a) (i1). Assume @, < @, X(w) @ _
(1) A >3t
z
, X
cos(w, t) 7 Wy T @,
Figure 16(a) (i) Figure 16(a) (1)
~ Or

(1) Suppose that the signal el is applied as the excitation to a
liear, time-invariant system that has an impulse response
h(t). By using the convolution integral, show that the

resulting output is H (@) e’*, where H (@)= J h(r) e dr.

(2) Assume that the system is characterized 7by a first-order
differential equation gﬁl%l +ay(l) = x (). o
If x(ty=e’*" for all ¢, then y(@) = H(w) e’ for éll_ {. By
substituting into the differential equation, determine H (@),

(8)

- Consider the signal y[n]. . (7) -

yin) 2

RIEHS

. -3-2-1 0 1 9 3
(1) Find a signal .ﬂc[nj such that Even
Odd (x{n]} =y [n] for n<0.

n

(2) Suppose the Even {w([n]} =y [n] for all n. Also assume that.

w[n]=0 for n<0. Find w(n].
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{x[n]} =y [n] for n>0, and

"Time : Three hours

ok

4,

Lome

10.

11,

Find the initial and final values of the function, X (z)=
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: Maximum : 100 marks
Answer ALL questions. : ' ‘
PART A — (10 x 2 = 20 marks

Find the even aﬁd odd part of the signal. :
X

1]‘__,
t

0 i’ : .
Determine whether the given discrete time sequence is periodic or not. If the

sequence is periodic, find the fundamental period. x [n]= cos [%J Cos (%n) .
Find the Fourier series coefficients for the given signal.
x(t) =[1+ cos (271)] | sin (IOM + %I’

Find the Laplace transform of the given signal.

1t 1
M
0 T t-

Check whether the given system is causal and stable. A @ty =(e)*" u{t+10).
State Dirichlet’s condition for Region of convergence. ' '

" Define Sampling theorem.

Write the relationship between DTET and Z-transform.

Determine the Z-transforms of the following two signals. Note that the

r

—transforms for both have the same algebraic expression and- differ only in
n

the ROC. x, [n]= (%J wln] and xy (1] = —(—112) ‘ul-n-1],
| " Lret
o 1-0.2527%"
- PART B — (5 x 13 = 65 marks)
(a) (O Draw the waveforms represented by the following step functions,
M =2ult-1) = fo(8) =-2ult-2) -
: Qf(t):}i(t)*”fé(t) . 2 fO=HE)-4L). (5)
(i1)  Determine the energy and power of the given signal x(t) = ¢ u(t). . (4)
(i11) Check whether the given system is linear or not y(f) = &2 (). (4)
' : Or




by @ A contmuous time signal x(f) is shown in ﬁgme below, Sketch and
' label each of the following mgnals
x(L#Z)x(thLB) ﬂc(%!] an_d x(~t+1). (4)
. x{t) 4 - . R .
2 _
ﬂj |
N ) 10 12 % '
(i) Determine the energy and power of the given signal (4)
ﬂn ) .
x[n]=cos [—;n]. _
“(iii) Check whether the given system 1is Linear/nonlinear, Time
Variant /I'ime Invariant, Causal/Non-causal y[i]=xn}-x[n-1].
(5)
12. . (a) . ‘Find the Fourier transform of each of the followlng signals and sketch the
- magnitude and phase as a function of frequency, including both p081t1ve
and negative frequencies o (13)
@ .6(t-5) ' :
(i) e “u(t) areal, positive. i
Or ' ‘
() @ Determine the Fourier Seues 1epresentat10n of the given full wave
_ rectifier.
x(f) 4.
1
28 -x 0w 2w 31: £
: —| Tje— o
(i) List the properties of Laplace transfonn and write its ROC. (5)
13.- (@) (i) Consider the cascade interconnection of three stage causal LTI
system with impulse response h, [n], h, [n] and hy [n] as shown in
figure below. The impulse 1esponse hy[n]=u[n]-u[n-2]. The
overall impulse response h [n] is glven in the figure below.
x [n] SR a]]-{h; [n]]>{h, [nfl> yin
) 11
. 0 . 8
] f K
. 0o 123456 o
Find the impulse response h,[n] and the response y[n] of the
overall system to the input x [n] sln]- 8 n—1]. S
(i) Let h(t) be a triangular pulse and let x(¢) be the impulse train.

. Determine and sketch y(t) for the following values of T'. (4)
(D T 42 T=2@)T=1(HT=3/2.

1 ht) X

1,1

A ........ H

Or -2T T -0

i
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T 2T ¢~
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(b)

(a)

(b)

@

(i)

(i)

- (ii

(a)

()

(a)

~ (i)

)

y(m)-

(ii)

@

(i1) -

y(n)

()

x{t}

Find the convolution between x[n] and k[n], where

(6

x[n]=(a)" u[n]; 0<a <1 and hin]=uln].
Find the convolution of x(¢) and h(t) : M
2 -2<t<2 4 0t s2
w@y =12 Pro2st=2 - for0st=2
0; otherwise 0; otherwise

s+4

Find the inverse Laplace transform of {——2—~—~——} Roc :
‘ o 25" +bHs+3

Re {s} > -1. (4y
Consider the LTI system with impulse response . hin)=(a)" winl;

|&r] <1 and x[n] (ﬁ)" uln]; | 1<1. Find the response of the LTT
system _ S - : 9

Consider a- discrete-time LTI system with impulse response

hln]= [—‘lq—il w[n]. Use Fourier transform to determine the response .-

(6)

as,

of the system to the input x[n]-: Bi} ulnj.
A difference 'the
y(n—-1)+~ y(n—Z) x{n)+~ ‘c(n—l)ﬁ—‘c(n— 2).

Detenmne the tlansfe1 function of the inverse system. Check

n

equatlon of system is . -given

whether the inverse system is causal and stable.
Find the inverse Z-transform of
- 1-(1/2) 2™ 1
X(2) = (gl)z -1 Z1>. (8).
1+(3/4)z +(1/8)z 2 _ ‘

Compute discrete-time Fom ier Transform of =x(n)=a" - for
Osn< N-1. ‘ ‘ ' . : (5)
. - Or . - .

Determine the Z-transform and ROC of the given sequence.

(5)
x{nl= (%]n uln] - (%Jn u{-n ~1). _ |
Obtam the direct form I and direct-form 11 Ieahzations of the LTI :
system - (8)
=73 y(n—l)+-— y (nﬁ2)+—— y{n—3)+x(n) +3r(n,~1)+ 2x(n —2). -

PAR’I‘ C — (1'% 15 = 15 marks) :
A systern in which the sampling signal p(t) is an impulse-train

with alternating sign is given in the figure 16(a). The Fourier
transform x(w) of the input signal are x(¢) and the Fourier

‘transform H (w) as indicated in the figure 16. (11)
plt) ' ' '
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