The frequency response[1-5]
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T; = sin50t = Asinwt (A =1,w = 50)



: 1 , WT,

— = -I— - —
w+1l tPwi+l rwi+l rwi+1 / T wr+1
e N e’
real part (a) imaginary part (b)

1

TPwt +1

Amplitude ratio: AR =y a* + b* =

b
Phase lag: ¢ = tan™ (5) = tan~ (-wry)

1

1
= —=(.162
JEO 012165 11 616

¢1 = tan_l(_(SO)(O.1216)) = —80.660~ - 81°
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AR, =1

6 = -, = ~(50)(0.0212) = ~1.06 rad = ~60.76 ~ — 61°
Overall AR;

AR,y = AR, + AR, = (0.162)(1) = 0.162

Overall ¢;

¢overall = ¢1 + ¢2 = (_810) + (‘610) =-142°



the frequency response of T 10T,
T =T;- 80 = sin50¢
s = WCP (Tms B Tis)
Ty, = 1369°F
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T, sin(wt + ¢)
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T?’;’l = A * ARyperan * Sin(Wt + ¢0verall)

Ty, = (1) * (0.162) * sin(50t — 142°)

T, = 136.9 + 0.162 * sin(50t — 142°)
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For the tank,
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Phaseangle = tan™ (-wr,) = tan ™ [(—46)(0.243)| = -85°

=0.089

For the pipe

ARl unity Phaseangle = —wr, = (~46)(0.039) = ~1.794 rad = ~103"

The overall phase lag from T to Try’

fif—“ =-85-103=-18%¢°
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