ECS 332: In-Class Exercise # 5

: Date: /09 /2018
Instructions 11/09
1. Separate into groups of no more than three persons. The group cannot be the same Name I D (last 3 digits)
as any of your former groups. Pra un 5 5 5
2. Write down all the steps that you have done to obtain your answers. You may not get p
full credit even when your answer is correct without showing how you get your
answer.

3. Do not panic.

In this problem, we have three “devices”.

2
. ( . ) is a “square” device. As the name suggests, its output is created by squaring its input in the time domain.

1, | f | < 200,

0, otherwise.
1, | f | > 200,
0, otherwise.

. Hl( f ) is an LTI device whose frequency response is H1( f ) = {

. H2 ( f ) is an LTI device whose frequency response is H2 ( f ) = {

Find the output y(t) for each of the systems below.
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(b) x(t)=cos(3007t)——H,(f)|—>y(t) ¥,(£1%0)=0 becawe |£150) F 200.

yar(rsoot 1_ Jar(-s0) bt

% =cos(3007t).

N Jar(1300t 1 3271 (- 150)%
v ()= 4(150) T € +H(-10) y € 0.
) © H,(©) =1 Le covre )o) £ 200

(c) X(t)=cos(m)—> (-) o, Hi(f)|—Y() n,(2300)=0 becawe |t30s) £ 200
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(e) x(t)=cos(3007t)—>
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From part (), VIt '=-"£

yl) =n,(0) L =oxl=0.

(f x(t)=cos(3007t)—|H,(f)—|( - )2 —[H,(f)—y(t)

|Fvom P::v'f (), Fvom Pﬁ"\" LAJ, we have
we know that )/(_ ) = jic.os (GOOV‘L‘)

we  sYill have cos (20077t) heve .



ECS 332: In-Class Exercise # 5 Aiternative solution

Instructions Date: _ _/__1/2018

1. Separate into groups of no more than three persons. The group cannot be the same Name I D (last 3 digits)

as any of your former groups.
2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.

3. Do not panic.

In this problem, we have three “devices”.

2
. ( . ) is a “square” device. As the name suggests, its output is created by squaring its input in the time domain.

1 |f]<200,
o Hl( f ) is an LTl device whose frequency response is H1( f ) = | | .
0, otherwise.
1, |f|>200, .
e |H, ( f ) is an LTI device whose frequency response is H, ( f ) = | | ) Va
0, otherwise. i HEL) =HI-A)

Feor thiy fr-I-lt-) H‘('f) =4, (£
and Hl-F) =1, 1)
at all freq. Therefore, the
vesolt obove can be w!:ld.

(@ x(t)=cos(3007t)—(H,(f)|—>y(t) N, (£150) =1 became |r150K 200,

x(b will pos thvough M (£) unclnm.agd.

Find the output y(t) for each of the systems below.

T Incrcl:orcv

2y =elt) = cos(3oort)

(b) X(t)=cos(3007t)—>|H,(f)[—>y(t) ¥,(2130)=0 becawe |£152) 3} 200.

There fore, (%) can not pawr Frough W, (£).
2yltr=0

H,(0) =1 be cavre Yol € 200
2
(c) X(t)=COS(3007rt)—) ( . ) ﬁg Hl( f) —>y(t) H,(2300) =0 becawve | +300) 4 200

I 8
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@ x(t)=cos(3007t)—>|(-) @ H,(f)——y(t)
H,(0) =0 becavse O ?ZDO Thevefore, only Yhe components a¥ L 3oce H2
H,(2300) =1 becawe | +300|>200 of £ (¥ cax pan Phough K, L4,

2 ylb =-‘2-c.os(zr(5oo)i-) =Jz—c03 (oo rt)

) x(t) = cos(3007t)—( - P, (D)l —[H, (Dl— v (1)

| .

—~

(A MlF) =0 Foral F
'Thcrz-Fove., o s'\%m] can pas *‘hrouglv-. el 75'\'0\/1. =-'§>)/L+) =0

(f x(t)=cos(3007t)—|H,(f)—|( - )2 ——[H,(f)—y(t)

Fvom Po,.\. [a), Fvoa Pu/'\“ (_AJ/ e have
we kuvow that yik) = jicos (Gcb/f{“)

we sl have cos(2007t) heve .



