Practice Final solution, WINTER 2011, EE 102
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ha(t) = 5(t) — %e‘WU(t).
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(i) No, as the roots are on the iw axis.

, o w
(i) = [ (00— 1) ~ 8w+ 1)) + g
X(iw) =216 (w) +im[d(w + 2) — d(w — 2)]
} 2
Y (iw) = X (iw)Hy(iw) = iw_5£)2 270 (w) +im[0(w + 2) — 6 (w — 2)]]
= _5/327T [—20(w+2) —26(w —2)] = %5 cos 2t.
(iii)
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v(t) =e A ST w(t) = U(t)_§ e 2 v(o)do=ce -5 e~ Ale="=2"dr
1 t
= —e_t/z/ e 2Mezdr
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For t > 0:
w(t) = 672|t‘—167t/2 /O eXesdr + /t e esdr| = e A+ _—8@*’5/2 + le*%
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For t < 0:

t
w(t) = e 2 — %e‘tﬂ/ eXezdr = e 2 — ée%

—00

H(s) = == = 1= — = h{t) = 8(0) - e U ).

h(t) = 6(t) — e 'U(2).

Let x1(t) = e 'U(t — 1) and x4(t) = cost. Let y;(t) be the output caused
by x1(t) and y2(t) be the output caused by x5(t). yi(t) can be calculated
using Laplace Transform as h(t) and z1(t) equal 0 for t < 0. y»(¢) has to
be calculated using Fourier Transform or in time domain as z5(t) # 0 for
—oo <t <0.

21 (1) e’le*(tfl)U(t 1) — Xi(s) e’le Yi(s) = H(s)X1(s) e e
= — — = — == =
1 ! s+ 1 ' ' (s +1)?
Let V(S) = 63_/11(:_)3 = (stl)Q and G(S> - V£S) - (s+11)2'
1 —d 1
G(s) = = —

L{T0(0)) = 5G(5) — 9(0) = 5G(s) = V(s)

Soo(t) = %g(t) = (—te e U () +te 0(t) = (—te "H+e HU(t) = e (1-t)U(t).

) =ete VA -t - 1)Ut -1)=e(2-t)U(t—1).

Xafiw) = mfd(w — 1) + 6w + 1)), H(iw) = - i”w.
¥ (iw) = ml i 1)~ 1 2 B+ 1)) = A w1+ %5(% 1)




cost —sint

S ye(t) 5

cost —sint

ot = e @ U - 1)+ XL

3. Yes.
3— H(0)=0—0.

5cos(20t) — H (iw) — sin(20t+0) is valid, as an LTI system with a sinusoidal

input produces a sinusoidal output with the same frequency.

4.
/OO (t)dt = A = X(0), /OO y(t)dt = B = Y (0).
/OO z(t) x y(t)dt — Z(0) = /OO z(t)dt
Z(0) = X(0)Y(0) = AB.
51. 1
Fo=— /Tf(t)dt = 0.5.
1 —inwot —inwo0.5 n
F, = T/Te [6() — 0.58(t — 0.5)]dt = 1 — 0.5¢ —1-05(-1)".
w(t) = % + n:i)o(l —0.5(=1)")e™m",

ii)
X(iw) = 76(w) + 27 Y (1= 0.5(=1)")d(w — 2mn).

n=—oo



iii)
iwY (iw) 4+ 2Y (iw) = 2X (iw)

y(t) = ht) * o(t) = 262U () + 3 6(t = n) — %5(15 - %)
= i 22U (t —n) — 6_2(t_"_%)U(t —n—-)
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=e % Z 2e"U(t —n) — e U(t —n — =)

2
For 0 <t < %:
2 —¢t
) = o2t
y( ) € 1 _ 6_2
For % <t<1I:
2 —el
) = o2t
y( ) € 1_ 6_2
iv)
s =14 S a0y 2
2 = ) 2+i2mn’

2
1
MSE = — t2dt—§ Y, |?

n=—2

1 0.5 9 _ el 2 1 9 _ el 2
7 / |y (t)|2dt = / e4t( ; Z_2> dt+ / e‘”(l :_2) dt = 0.790376,
T 0 - 0.5 -

2
> Yal? = 067635,

n=-—2

S MSE = 0.114025.

6i.
y(t) :/_OO[U(T—t)U(t—i—l—T) —U(r —t+ 1)Ut —7)]x(r)dr

h(t—7)=U(r—t)Ut+1—7)=U(r—t+1)U(t — 7)]
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. 0 —iwt ! —iwt 1 iw 1 —iw 2
H(iw) = e “dt— [ e ™dt = —[1—e]———[e " —1] = —[cosw—1].
0

. —iw —iw iw
iii)
t+1 t _4
y(t) = / cos(mr — 1)dr — / cos(mT — 1)dT = —sin(wt — 1)
t t—1 T
iv)
xo(t) = Z el cos(t —n),
ot +T) = Z e 1Tl cos(t + T — n),
Let 7=n -1
Tt +7T) = Z e~ cos(t — 7).
Note that the indices of the summation are n = ..., —2,—1,0,1,2...,; which
correspond to 7 = ..., =2 —T,—1 =T, -T,1 —T,2 —T,.... For z5(t) to be

equal to xo(t + T), T should be equal to 1.
t+1 t
ya(t) = / xo(T)dT — / xo(T)dT
t t—1

Since x5(t) is periodic with period 1, then fttﬂ xo(T)dT = ftt_1 2o(T)dT.

Soye(t) =0.



