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Final Exam
Date: Tue Jun, 12 2018 Time: 150 minutes
Name: Student #:

Opening Remarks:

. This is a 150-minute exam. Calculators are allowed. Mobile phones, books, notes, formula
sheets, and other aids are not allowed.

o You are required to show all your work and equations in details to get full credit.

o The exam 6 questions 2
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Problem 1 (16 points) %

The Z; in the circuit was chosen to 50Q
achieve maximum power transfer:

a) Find the value of Z; +
b) Find the maximum power that 100@0 - -25j——

can be delivered to Z;, 0.02V,

Z

VOC
Zip =

Isc
Voo — 100260 Vi
—0.02(1002£60 — =0
0 + 25 ( 6 Voc) =

4,60 4,60

V = =
9¢70.04 + 0.04j  0.0566245

100260
Isc = —z5— +0.02 * 100260 = 4260

, Vo _ 70.7£15 N
T e T 4260 T T

Z, =275, = 17.7445
VZ  (70.7)*

PLax = = = 35.3W
Lmax = gR.,. =~ 8%17.7

= 70.7£15V




Problem 2 (17 points) ({\o;

The switch in the circuit has been iy (t)— m
open for a long time. Att =0 it —
becomes closed. Find U
a) Find V¢(0+) and ic(0+)?
b) Show that type of 2.5mH
damping is over damped? 80Q 240Q 120Q ——0.25uF
c) Fort > 0 find 11(t)? —note
find V(t) is useful-

Ve(0%) =Ve(07) =0V

Ve(0*
ic(0™) =i,(07) - C(R ) =1i,(07) =44
b) Show that type of damping is over damped?
1 1
T 2RC T 2(40)(25 * 10-9) rad/s
1 1
= = 40krad/s

VIC V002+5#10-5
a? > w?

S1, = —a*+ai—w:=-50k+ JSOkZ — 40k?* = =70k, —30k

c) Fort > 0 find i(t)? (15 marks)
I/C(t) - Aleslt + Azeszt
L(0Y) =4, +A4,=0

A1 == _AZ
dv. . ic(0%) 4
ar O = st sade = e = o0
(Sl - SZ)Al = (—30k - —70k)A1 = W

A, = 400

A, = —400

V. (t) = 400e 30000t _ 40Q¢~70000¢

V.(t
i,(t) = C8(0) — 53000 _ 5,~7000




Problem 3 (17 points)
For the circuit shown below find the h-parameters if the w = 1krad/s showing analysis.

—l> 10Q S0uF 20Q <l—
| AN o
+ 20mH +
501,
o 'o)
—I> 10Q 200 <l —
o AVAVAY AVAVAY, °
+ +
V, T3 V,
501,
o o)
Vi = hy Iy + hy, Vs
I = hy 1) + hy,V,
ForV, =0
—l > 10Q 20Q - ,—
o AAVAY aAVAY
+
V,
501,
o,
V1 - 50]1
= ]1
10
h’ll = 60
501
2 = — 20 = _2.511
h21 == 2 5
Fori; =0
—0=|1> 20Q 4|2_
o—- AAVAY, °
+ +
Vi T V,
; °




V,  —20j

L, 20—
I, 20—

hyy = — =
227y, T 20§

V, = 601,

I, = =251, + 20-J V
Problem 4 (18 points)

For the below filter find the center frequency, the cutoff frequencies, bandwidth g, and Quality
factor Q.

1uH 2.5pF
o—JLYYY Fo)
Vin Vo
12.6Q
(o, O
R 12.6
ﬁ =W T Wy = Z = W =12.6M rad/sec
center frequency w, = 21f,
1 1
w, = = =20M Tad/SGC
° VIC V25x10°x1x10°6
fo = 3.18MHz
_ Wy 20M _ 159
¢= g 126M
cutoff frequencies

2

R R\* 1 I B
= —— JR— _— = —— — 2
Wer = =57+ (ZL) ticT 2" (2) T @

= —12.6M ++/(12.6M)? + (20M)? = 14.7M rad/sec
fo1 = 2.33MHz

Wep = §+ (é)z + w,?



= 12.6M +/(12.6M)? + (20M)? = 27.3M rad/sec
for = 4.34MHz

Problem 5 (16 points)
Find the capacitor value that improve the system power factor to 95% for S0Hz source

480/0 100kw
rms 0.7 Lag c—

Qin; = 100k * tan(cos™10.7) = 102k
Qfin = 100k * tan(cos™" 0.95) = 32.87k
Qc = Qfin — Qini = 102k — 32.87k = 69.15k

Qc 69.15k

C = T Txsomxasor | oHF
Problem 6 (16 points)
Find the current i, (t)
<G>
\/
10i,

—A\M

20Q

12cos6t / +
- 20mH

28Q

DC off



10iy
20V

20Q

12cosbt / +
- 20mH

132Q

280
—-1220 + 1014 +1401,, =0
I,; = 80£0mA = 80cos6t mA

AC off
10iy
AN
AN ()
l' 132Q
v
AAAY
28Q
—-20+160[,, =0....1
L, = 1A
X2 — 8
Ly = Ly + Iy,

L, = (80cos6t + 125)mA

Good Luck



