EE3610 Signals and Systems Fall 2013

Midterm Exam |1 Reference Solutions

Dec. 17, 2013
Instructor: Chin-Liang Wang
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(1) (4%) Since x[n]is real and even, Y (&'*)= Im{X (ejQ)} =0.
(2) (4%) Using time shifting property.
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(3) (4%) Using frequency shifting property.
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(2) (5%) From te™u(t)«—> ! and the property mentioned in lecture

note, We have
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(1) (4%)

X(t) = x,(t) *Xz(t)éx(ja)) = X,(jo) X, (jw)
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(2) (4%)
V(0) =% (1) P T (o) = X, (jo)*P (jo)

()=, (t-KT)=P(jo) =2_|_—7[Z:__w5(a)—2_|_—ﬂkj , where
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(3) Yes. Since the sampling frequency @, = m, >2a@,, no aliasing in Y (jw).
X, (t) can be reconstructed from y(t) . (4%)

6.
(1) (7%)

(o) Z(jo)-(j©)Z(jo)-6Z(jo)=X(jo)
Z(jo) 1 _ 1 __ 05  (-05)
X (jo) (ja))z_ja)_(s (-3+jo)(2+ jo) (-3+jo) (2+jo)

= h,(t)= %[e“u (-t)-e?u(t)]

=>H,(jo)=

(2) BIHAZ > 577 (5%)
% +6y(t) = % +bz(t) (corrected version)
. Y(jo b+ jw
:’HB(JC‘))z ( ):( - )
Z ( ja)) (6 + ja))
In order to make the system causal, we have to cancel out the non-causal term, i.e.

the first term of H,(jo), yields b=-3.
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(1) (4%)

H(e™)=—e 1 +2e712? 2% 1 eI = 319(2e? — 201 — 21 1 ¢712?)
3i0 ap A s . -2y . .

=e " j(4sin(QQ) —2sin(2Q)) =e 2°(4sin(Q) — 2sin(2Q2)).

(2) (4%)

d(-30-=

(-32-7)

dQ

Yes! - = -3 = constant.

(1) (%)
. 13 : 1
The F.S. coefficients of x[n] are ak:ZZx[n]e"z”“”"‘=Z forall k.

n=0

Thus, the DTFS representation of Xx[n] is x[n]= Z leﬂfrkn/‘l.

k=<4>
(2) (6%)
H(e'?)=1+e 1 +e?% —gl? ¢

Y (e¥?) = %(1+ e 12 4?2 gl _g??)

p— bk :%(1_’_ ejkﬂ'/z_,’_e*jkﬂ/Z)

(1) (3%) N>3+3-1=5.
(2)
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(3) There are three steps to find y[n]

a. Calculate the 5-point DFTs X [k]and H[k] of x[n] and h[n].
b. Multiply these 5-point DFTs together to obtain Y [k]= X [k]H [k]

c. Calculate the inverse DFT of Y [k] toget y[n].

10.
1) (3%)

Hy(") = Hyy (/)

o 0, | Q< 0.87,
H,(e/) = — HPF.
1, 087 <|QK 7.

(2) (4%)
H,(e™) = H, (e!?) *[5(Q - 0.57) + 5(Q + 0.57)]
0, |QK0.3r,

H,(e") =11 0.37<QK0.77,= BPF.
0, 07z<QEKx.

(3) NO! The reasons are infinite length and non-causal property of h,[n]. (3%)
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