MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Department of Electrical Engineering and Computer Science

6.003: Signals and Systems — Spring 2004
TUTORIAL 4 SOLUTIONS

Tuesday, March 2, 2004

Problem 4.1

. 2
(a) H(jw) = 555-gorrs)

(b) (i) ya(t) = Acos(37rt+B)
A=

\/(1577)2+(187r2+3)2

B=m + tan71 (671_527:’_1)

(i) yo(t) =

/\
~—

Asin(3%t + B) + C cos(mt + D)

\/<1i”>2 (%5 +3)2
-1 307
9n24-24
2

V (5m)2+(27w2+43)2

1 5
5+ tan~! (55)

l\.’)’\

+

Y

A
B
C
D

(c) by = H(j % k)ar = H(jwok)ay
Problem 4.2

(a) H(e) = 5rsmr?

24567 —3e—21v

() (0 wuln] = Acos(5n-+ B)
A= 7
oo ()
(i) yo[n] = Asin(2n + B) + C cos(Zn + D)
A= 4

V(A=V2)2+(6+5v/2)2
_ —1 (6+5v2
B = tan (4_—\/§>
_ 4
V(4+v2)2 = (6-5v2)?

_ = —1 (6=5v2
D= 3 tan (m)

(c) by = H(c7TF)ay, = H(cI0k)ay
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Problem 4.3 y(t) = § + 2v/3cos(5t)

Problem 4.4 by — 0, k= —1'—|— 10m, 10m, 1 + 10m, where m is an integer
ax, otherwise

Problem 4.5

2
(a) £g=zy(t) + Sult) + moy(t) = Sx(t)
(b) H(jw) = 1—Lci6;i-wRCju

(¢) H(jw) = % (the solution is verified)

(d) This is a bandpass filter

(e) y(t) = A(ZV)gcgg(ﬂi%ﬂt + B)

\/(1-9LCn2)2+(3RCm)?

A
_ 5w _ -1 (1-9LCx*
B =" —tan ( 3RCr )

Problem 4.6 y[n] = Asin(3n+ B) + {1_1%:;_ } u[n — 2]
A=2Z i
N

B = —tan! (?)

Problem 4.7 The transform is X (jw) = 2780w

w

Problem 4.8

(a) O(jw)=w+ 3
(b) X (w0) =0
(©) [M X (jw)dw = 27

@) [T X (jw)* dw = 87
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