Ltfaos e -

EEAP 26
BRANCKY

| _OINUSODAL  STEDY- STE RESONTE

| = SINOWDAL N USED TO CUARMNIGRIZE

THE RESAONSE oF A SvsSreEr

¢ SPERRKELS ) AM}”MF(EQS/ ¥ OTHEL. AUD Comibneni<
T AUND TR, VDR WAS, ¢ oTHER. ReodiinG PERA
T ELECTREAL AND MEGANICAL —SFstEms

— WHAT 15 THE (eSmwnss oF AN LT
HSEM  To 4 oMPEX SNUSOID  (INAIT 7

(MPUeE  RESNSE 15 W)
INUT 15 x(®t) = i

CONNOLUTION  (NTHERA L <AYS
o0 .
6‘@;) - j_m 10 e,awee-ro)d)T
et | h(®) et Ju

= H(a@ ke

Wwieke  HGw) & (7 i) o

&) = | o) 3T % s
/ d )
’[\ MopLEICATION

MO D (F{CATIO oF
OF AMAITUDE rhAsE



N
Mcwn b b S m
Sonic
Superstars
[Coatiaued)
Frequency Response

by Dan Labriok
Origlually puddithed in the Septemiver 1997 cowr of Compuler
Yhapper

The fox cach speakar i its
quWm‘Mmew
nuicdible £ boead

Bﬁ:ﬁm“mmmmwpﬂqn&‘-@r ]
would be o ptrmight horizental
buua:BSdB: Higheesr i vuhuey indicaie Jouder prerfornunce

Read bebow for spees om Late:, Media Depol, Midilans and
Panastmic spoakers. The peeviows page shaws detsils on 400, Al
Lansing, Benwim, Jaz1 and Jum prodcts

Lagtec

Media Gepol [Surround oify

A1/

¥

0 Rubot uader zera Torce e
D\s'
1
1
o) '|\
oos[ \_\—\-.__ -
ol . T ..
a a n 15 Pl %5 x as L)
;
i
a
106 - - S
04 1w T x ®

Adminance regponac cbiaced by dering w Jeast square
sinusaidal fit 14 the sctul data

Robol woder zerg-force muode

o B [ 15 m El u a an
wyoo__ ————
& = - J—
——
g D — e — — -
a 5 10 15 el F=3 X xn -

Admitlance response obuined by Laking te DFT of the scoual dats and
£EIring Il respanss fo the fundamenyal Trequency companent




| WHAT  Apoor  RedL-NALED SINEODS 7

|V NAT g@) = A s (wt v @)

I ¢ (ot + _‘(wt'1—
| 1%&56t@)+%63 ?)

I LINGARRITY MERNS )
’; {(wC+ P+ LHliw
| 9= W)l £ 77774
LD

hoe. W) ke “{QM)[ (& exEN
L Hﬁa’aﬂ > oD

| — ,BL(-&) = }H(Jw)) A cos (w‘t‘+ 2 +4Hgm)>

J i A

! MO FtaTion MoDiEITIO N

:'J OF MRG. OF FPHASE

i

x(t) = A cos (wt + ¢h) ¥(t) = Al H(jw)| cos (et + ¢ + arg| H(jw)

AlH(o)| |

AN
V/VARY

FIGURE 2.18 A sinusoidal input to a LTI s
quency with the amplitude and phase modifi

|

_¢ +arg{ H(jw)]

&

ystem results in a sinusoidal output of the same fre
ed by the system’s frequency response.

]—»'rms 1S9 EASLY MERSURED wiTH A
| SINUSOIDAL 0SUUATOR + AN Oscluoscode

i
|
I
|



EXAMPLE 2.15 The impulse response of th

€ system relating the input voltage to the voltage
across the capacitor in Fig. 2.10 is given by

. _l_ -HRC,
h(t) RC ¢ u(t) x(2)

Find an expression for the frequency response and plot the magnitude and phase response.
Solution: Substituting 5{z) into Eq. (2.27) gives

. H{jw) = é » e~ "RCy(Peiwr oy
1 -

_- ={fa+ {RC)r d
RCJo € T
1 - remere|

e—[}'wi- 1/RC)r

RC (jw + 1/RC)

The magnitude response is

while the phase response is

arg{H{jw)] = —~arctan(wRC)

The magnitude response and phase response are presented in Figs. 2.20(a) and (b}, respectively.
The magnitude response indicates that the RC circuit tends to attenuate high-frequency si-
nusolds. This agrees with our intiition from’ circuit analysis. The circuit cannot respond 1o
rapid changes in the input voltage. ngh-frc’q‘ﬁﬁn”é)?s!hdso1ds also experience a phase shift of
7/2 radians. Low-frequency sinusoids are passed by the circuit with much higher gatn and
experience relatively little phase shift. e
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FIGURE 2.20 Frequency response of the RC circuit in Fig. 2.10. (a) Magnitude response.
(b} Phase response.
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