2CJ4 Midterm Solution

Question 1

Find the power absorbed by the dependent source in the network below.
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KCL:3m =L +2Va+ L+ I+ 14
L=WhL={L=%andl =L
Bm= 4 +2Va+ e+ YA+ 1A

60 = 5V + 40KV4 + 20V + 10V, +4V4
V4 =15mV

Py, = Val = V4(2V4)

Py, = (15m)(2)(1.5m)

Py, = 45uW
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Question 2

Find the output voltage, Vp, in the circuit below.
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KCL at V_ of op-amp 1:
Va—Vi _ V1=V

2 Rl

LV,
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Va =Y 2Ry + V4
Va=(1+)Vi— gV

KCL at V_ of op-amp 2:

V=V _ VoV,
Ry Ry

VB———R2+ Rz—{—Vz
Vg = (1+ ﬁ—f)v2 — R—fVl

KCL at V. of op-amp 3:
Vg—Ve _ V¢

TRy TRy
\%
Vel + ) = i
R
Ve = (R3+4R4)VB

KCL at V_ of op-amp 3:
VA VC + Vo Vc -0

Vo— ——R4-|- R4-|-VC
Vo = ——R4+ (1+ Ve
Vo=~ [+ RV - V2] + 1+ ) (i) [(1+ )2 - v

Vo = ﬁ (1+2R2)(Vz -W)
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Question 3

Find the transfer impedance V,(s)/L(s) for the network.
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I =1 (252+6s+1)
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Question 4

Find H (jw) if its magnitude characteristic is shown below.
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Solution:
Poles exist at:

double pole at 400 rad /s

zeroes exist at: 50 rad /s and 1000 rad/s.

.\ _ K(jw+50) (jew+1000)
H(jw) = ]c}}w(ijr]ZZ)O)z

atw = 0.4rad/s

|H(jw)| = 40dB = 100

_ K(50)(1000)
100 = 0.4(400)2

K =128

.\ 128(jw+50) (jw+1000)
H(jw) = ]jw(jw—I—AJLOO)Z
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