CMR

INSTITUTE OF
TECHNOLOGY USN s
Internal Assesment Test - 111
Sub: | SIGNALS AND SYSTEMS Code: 17EE54
Date: | 19/11/2019 Duration: {90 mins | Max Marks: | 50 Sem: | 5th | Branch: EEE
Answer Any FIVE FULL Questions
OBE
Marks
CO |RBT
1 [Solve the following difference equation for y(n) using z-transform and the specified initial | 10 | CO6| L2
conditions.
y(n)-(1/9) y(n-2) = x(n-1) where x(n)=3u(n) ;y(-1)=0 and y(-2)=1
2 |Prove the linearity and frequency shift property of Fourier Transform 10 [CO5| L1
3 |Obtain the Fourier transform of the following 10 |CO5| L2
Q)x(t)=e = :a>0 b)x(ty=sin(mt) e~ *u(t)  OX(V)= Tz34
4 |Find the frequency response and the impulse response of the system described by the 10 |CO5| L2
difference equation y(n) +¥ y(n-1) = x(n) - 2x(n-1)
5 |Compute DTFT for the signals a )x(n) = (1/2)"u(n-2) b) a"! 10 |CO5| L2
6  |Prove the summation and Parsevals theorem property of DTFT 10 [CO5| L1
7 ) ’ _ 1-z *+z7* for the follawi 10 [CO6| L2
Determine x[n] if X(2)= (1-%2-9( 1-22-9( =29 or the following ROCs
(D]z|l< Y2 (ii) |z| > 2 (iii)1<|z|]< %2

Give ) - Yoy(n=2) = x(n- 1)
;.\:u; Ill:(lll)lrll /Y(lrmslmm on both the sides, we g(.lt,
Y(z) - /o [y(-2)*+ y( lu_L’Y(/)J = x(-1) + 1~ X(z)
Substitute y( -2)=1 1y(=1)=0 and x(- ’) () -
Y(/) - '/ [1+27 *Y(2)] = = -t X(z)

1 _—3_‘
Y(z) [1- '/972]=—+iz‘— [ X(z) =]

_ (1-z'+27z!
9 (1-z"')

1o (14262
(1Y)
Yo (14262")
(1-Yoz%)(1-z")
Y (142627 Taking inverse Z-transform, we get,
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y(n) T (Y3)" u(n )-75(-/3) u(n) + g u(n)

By partial fraction expansion, we get,
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then 29 = ax()+by(§ e Z0) =3 X(ja) +bY(O)

Proof: We have X(j0) = Ix(t) e dt

(c) Frequency shift :

If x(t) ti—) X(jo)

then y(t) = &% x(t) e~ Y(jo) = X(ico-p)

Proof : We have,
Y(jo) = JY(') e X(jw) = Ix(a) e de
5 Z({j) =jz(t) e de = Y(jo) SIy(t) e de
= j [ax(®) + by(®)] e dt = I o x(t) e dt
=a Jx(l) e=+b JY(‘) Lo = Jx(l) eitrPrde
. i(jm) = a)((jm) +bY(jw) - Y(jo) = X(@-H) :
" "Hedce the P"°°£. . = Hence the proof.
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Using frequency shaftng property, we get,
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Using Limcarity property we g2,
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X(ew) = je--lll sge % C\\}r N Erom the duality property of FI, we have
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oo
we have the FT pair;
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Given : y(n) + Y2 y(n-1) = x(mn) - Zx(u-1)

Taking DTFT on both skde, we

s,

Y(©i9) + 12 ¢ Y(o™) = X() — Dem RKiemy

. The fregquency response
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Taking mverse DTFT, we get,
the impulse response hi(n) = (

:%—)'u(n) = z(‘—‘z%“ aln-1)



We have, -
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6.
(f) Summation
DTFT o
If x(n) —— X(&%)
y(n) = Z ) ——— Y(e"‘) ——(-—-) + nX(e") Z 8(Q-k 2x)
Proof: We know that summahun is the reverse process of differencing. The
sumination operation on x(11) yields y(u) whereas the difference operation on
y(n) yields x(n).
re. x(n) = y(n) - y(n-1)
Taking DTFT on both the sides, we get,
X(&) = V(&) - 0 Y(c)
A =L (3.15)
From eqn. 3.15, we cannot determine Y(e*). Therefore we add an impulse to account
for a non zero average value in x(k), to get the exact rel:moushlp as,
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0
Y(ci%) =l<i§‘_n). +aX(e)8Q)  ;-m<Q<nr.
where the first term assumed to be zero for Q=0. Since Y(e) is periodic 2r, we hIVe,

Y(e) = X() + 1 X(e?) Z 85(Q-k2n)

T-e® K=o
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The radius of ROC is less than all the poles. So all tarms are loft sided
mals. Using (8.41)

xln] = G] ulem - 11— 22wl — 1] + 2ufn - 1]

(1!]1;-“‘::;1:: LI?RDC‘Z ia greater than all the poles. So all are right-sided

Werse fransforms. Llging (B.20)

{n] = (%]' o] + 2(2)ufn] ~2u[n]
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iy ROC:1< 121 =

. o= L and T ar: sight sided and d, = 2 i loft
“The tarms corresponding 10503 i

ided

] = [_::)' wfes] — Fueln] = 202" wk-n = 11



