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Y(w) = m ,By dif f. property
YOI = 120 eg V) =0, @)= §, [¥()| =0
/Y () = g - 2tan*1(g) Le.0.2Y (0) = g Y (2) =0, LY (0) = —g
Y (w)]

(approximaely)
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Consider the two terms to be "non-overlapping”.

1 1 1
I(jw)(2+jw)2| = LAt ;e.g.lY(0)] = o0, [Y(2)| = 16 Y (c0)[ =0
T —3m

2Y (w) = f% - 2tan_1(%) ;€.9.2Y(0) = fracn2, LY (2) = —7, LY (00) = Ty A=y = g

Y(w) =

o0
Y(w) = / z(—2t 4+ 4)e ¥t
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Therefore,

Y(w)| = 16—|2—u)2
LY (w) = —2w—2/(4—jw)= 2w+ 2tan_1(%)
eg. ZY(0) = 0, ZY(4)=(-8+ 75)(2))7‘ad, etc.
(d)
Y (w) = 2X () + jwX () = 5 jjw
1
Y(w)| = 7@
ZY (w) = —tan"H(w)
Prob. 9

HW10-9 Two LTI systems are specified by the unit-impulse responses hy(t) = —25(t) + 5e~2u(t)
and ho(t) = 2te *u(t). Compute the responses of the two systems to the input signal x(t) = cos(t).

X(w) = m(w—1)+m0(w+1)

5 1—-2jw
H = —2 =
1) T e T 24w
(1l —2jw (1l —2jw
(1l — 2jw) (1 +2j5)
= — - —1 _ 1
2w Sw—1)+ 5 d(w+1)

= pedltanT (=) —tan (1)), _ 1) 4 edltanT @ Han T () g 4 1)

= —jmé(w—1)+ jmé(w+1)

S p() = sin@)

S Yaw) = H2<M)X(w):12+”ja(w—1)+12_”j(5(w+1)
= (;Shé(w—l)%—(\/ijgwé(w—kl)
= Sow—1) - 8w+1)

= ya(t) = sin(t)

(Of course, different systems can have the same responses to a particular input signal.)

Prob. 10

y(t) = 6(t) + 3e tu(t) — Te 2 u(t)



3 7 (jw)? — jw+1

Y =1+ — — I - -
) 1+jw 24jw (14 jw)(2+ jw)
Jjw
= Hw)X = X
(@)X () = =X ()
. 2 _ . 1 1 _ 2 .
X(w) = Uw)” —gwt+l (1 —2jw)
Jw(2+ jw) Jw(2+ jw)
PFE on the second term leads to
1 3
X =14+ ——
W =1+~ 155

From the table, and from class,

(1) = 5(t) + %sign(t) — 3¢ tu(t)



Prob 11

Suppose y(t) = x(t) cos(t) and the Fourier transform of y(¢) is described in terms of unit-step
functions as

Y(w) =u(w+2) —u(w —2)

[ 1]

-2 2

What is z(t)? Since Y (w) is as shown,
and 0 otherwise..
By frequency-domain convolution,

it follows that X(w) =2, —1<w <1,

V() = flat)cos(t) = ziX(w) ¢ (6w — 1) + 76(w +1)]

™

1 1
= §X(w—1)+§X(w—+1)

Since Y (w) is as shown, it follows that X (w) is Then, the Fourier transform table gives

2sin(t)
t pu—
x(t) —
Prob. 15
Xw)=e3 =  zt)=6(t-3)
2 2 2
H = = : =
@) =5 2= U 4y ()P 43w+ 2
B 2
(14 jw)(2+ jw)
Let 2(t) = 6(t). Then X (w) = 1 and the response is
. . 2 2 2
Y(w)=Hw)X(w) = = _
W) = HWXW) = 555750 " T30 240
= §(t) = 2 tu(t) — 2e™ 2 u(t)
Using the TI property, the response to x(t) is
y(t) = 9(t — 3) = 2¢7a(t — 3) — 272Dyt — 3)
Prob. 16

Use the partial fraction expansion to compute the inverse Fourier transform for
(a) X(w) — S5jw+12

() 45556
(b) X(w) = g

(a) Substitute v for jw:
5v 4 12 5v + 12 2 3

v24+50+6  (v+2)(v+3) R

4



2 n 3
24+ jw 3+ jw
= z(t) = 2e2tu(t) + 3e3u(t)

(b) Substitute v = jw i.e.w = % to write:

4 B 4 B 4 2 2
B—(5)2+4 v+ 4v+3 (v+1)w+3) v+l v+3
2 2
= Xw) = — — :
14+ jw 34+ jw
= z(t) = 2etu(t) —2eu(t)
Prob. 17
(a) Since eI("=™) = _¢=I9T we compute the inverse transform for the rational part, and then

use the delay property. Replacing w by % gives

—5 4+ w? — jdw B _5+%L2)2—j4%
(O —w? +j6w)(2+jw) (9 U2 4 jeiey(2+ i)
Thus the rational part yields
e 2tu(t) 4+ 2te3tu(t)
and then the delay property gives
z(t) = 76_2(t_”)u(t —7) 4+ 2(t — 7r)e_3(t_w)u(t — )

(b)
f e 2. 1] = 6(t —2), From table and shift property
10 10 . (jw)k
— b t k_
2— W+ 3w (WP La(w) +2 e T TR
10

(1+jw)(2+ jw)
Partial fraction expansion gives
10 10
T 14w 2+ jw
Using the shift property again, and the table,
f‘l[Q_Q;OJrj&d + e_jw2—w;(:—j3w] =10~ u(t) — 10e™ 2 u(t) + 10~ Dyt — 1) — 10e 2Dy (¢ —

= z(t) = 6(t — 2) + 10e " tu(t) — 10e~2u(t) + 10e~ Dyt — 1) — 10e= 2Dyt — 1)




Problem 1b

MN(€)= SH-O+ S+ S )
= gcfc«r) + St + ég e‘_Z(H)uL(e-r)

- £
TAGLE 4Ard TDELAY Pﬁ.ofsg-r/ &Y 'l
= - -
X(a) =z &5+l +re e - a2

-8
= =
= v &0 5]

h]

Problem 2a

Note that the poles of X (s) are 0 or negative, so x(f) contains negative exponentials and a unit
step, so the limit exists. Using L’Hospital’s rule gives lim s X (s) = 1/3.

Problem 3

Co A€ = eva(2€)ate) MM

: AL (4] = 2Lt (L) (%) b eenl2t) 504/

= oA aus(at) &t +5¢)



