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Problem 1: [14 points] > L opeid for tee §nd
A. Two parallel RLC Circuits have the same resonant frequency (2 polntsy frsmer
Circuit 1: has quality factor, Q, =30, BW,=10 kHz
Circuit 2: has quality factor, Q, =20, BW,=? Find the unknown bandwidth
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B. Find the resonance frequency for the given circuit in Hz,
Let L=1 H, C=10.13 pF, R=3 Ohms, R,=2 Ohms. (6 points)
Low or No credit if you do not explain your steps
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1.C
Show that the Quality factor at resonance of the

paraliel RLC circuit is equal to Q =w,RC ,

[wc(t)+wL(t)]mJ (6 points)

hint [Q =27 AT

No credit if you do not explain your steps
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Problem 2: [10 points]

Consider the following circuit: C

a) Find the expression of the transfer function V,(s)

/ ~ lpF
VO‘__: L"II(S"——S— lP > —\éf':
V, Mw(ﬂ%) s
bx ((S+2/)
5 U4+ S+ 1/5
= [+ qg(s+}/‘)

+ Als
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b) Find the poles and zeros of this transfer function, and give their plot in the complex s-

Adm

plane (use appropriate notation) [2 points]
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c) What is the type of the)—response in the time domain? [1 points] o, uk
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state output response vy(t). [3 points]
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d) Suppose the input voltage is v, (f) = 10e™ cos(2t +30°)V . Find the step forced steady
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Note
There is missing exponential 
e^(-t)


Problem 3: [10 points] n i;’ o[- o =+
For the transformer in the figure, vy L, L, vy

L= 25 mH and L,= 100 mH.

3.1 If the coefficient of coupling (k) is equal to 0.8,

a) Find the mutual inductance M [1 point] M \’ﬁm @
M= 0-2 Voo = bomi @5

b) Find the turn ratio N, /N, assuming that the two coils have the same permeance. [1
pomt]
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; ¢) Find the energy stored in thc;’: system when i;=-10 A, i, = 15 A [3 point]
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3.2 Find the value of k that makes the mutual inductance M = 112 mH (justify your answer) [2
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3.3 If the coefficient of coupling (k) is equal to 1 and If i; = 10 A, find the value of i, that makes
the energy stored in the systems equals zero. [3 point]
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Problem 4: [14 Points] <0
zl - z,
For the circuit shown in the Figure, { }
L 4
Let Z,=60-/100 Q, Z ,= 30+40 O, sozee v (2) (1, ;209 j40Q @ z,

and Z = 80+60 Q,

=I—;‘—J [3 points]

A. Calculate the impedance seen by the ideal source (Z int
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B. Find the reflected Impedance (Z,) as seen from the primary side. [3 points]
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C. Find the mesh currents I; and ;.  [4 points]
R+ kvi at eor dery.

o L€
\]5 g l“ - __)_Sf I':

I, = _— ILEIL

Zf‘\" 2 en

L, Zan

\

b
- o.499 3.3 A r.- » 1, s 7
Zavr [ 323,03 [§).241°

b.olY | 15/.28 28 A



C. Calculate the power consumed by the load Z, [2 points] ‘
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D. If the given circuit is shown for a radian frequency of 5 rad/sec, find the mutual inductance
(M) and the coupling coefficient (k). [2 points]
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