Midterm Solutions

Prob. 1| For the following circuit (transformers are ideal), find
a) Input Impedance Zi, ' 4Q  6Q ) gq 200
—r—awn—** —a—— 13

b) Complex power supplied by : HL:

the source? Lt e @ 3
| ey Q) el JIE

c) Average power delivered to —> ' s g

the 18 Ohm resistor in ’, : l

Solution:

(a)

(b)

©)

Reflect the load to the middle eircuit.
Zr' = 8—j20+ (18 +j45)/3* = 10—j15
We now reflect this to the primary circuit so that

Lin = 6ﬂ'-j:i+|I:1{Zi—j15]|'112 = 7.6 +j1.6 = 7.767211.89°. where n =
5= .2,

H

I; =240/Zy, =240/7.767211.89° = 30.9 /-11.89°

S S = 12020°)(30.9211.89°) =3708 £11.89° VA

LA

I = -Ii/n. n=2.

I3 = -Iwn'. n=23
I = Ii/(nn’) =30.9.,-11.89°/(2.5x3) = 412 -11.89°

p = 0.5L7(18) = 9(4.12 )* =152.77 watts
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Prob. 2| The switch in this circuit has

been in position a for a long time. Att =0,
it moves instantaneously to position b.

a) Construct S-domain circuit fort>0
b) Find V,(s) ?

¢) Find vo(t) ?

G

Solution:
[a] iL(07) =4, (0F) = % =8A directed npward
+
ES.@ZE!S )8/ 250 Yo D—E
Iny
e
gt 251,
VT 10 fsil = 200
_ -
5 20(10/s) 2517(10/s) 200
[b] Vo =2lyt [20+(10/.9}} Ir =20+ sy T \tor20s/) 17
Ve _ ,_ 2504200 45
Ir 7 20s+10  2s+1
Vo, Vo(2s+1) V. 8
5T a5 TEesE &
[9s+ (25 +1)s + 8]V, 8
455 T s
V,[2s2 4+ 10s + 8] = 360
v 360 180
7 224 10s+8 s2+5s5s+4
= 180 K, K
[c] °_(&+nw+4y‘s+1+s+4
180 180
K| = — = 60; Ky="—=-60
‘T3 ' ¥ 8
5 60 60
P Tl sepd
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200 Q
Q0 j"_‘\. 720 Q) N,

Prob. 3| In the following circuit, 200
[ ]
L .
a) If N1=1000 turns, how many turns should 255,!_0_‘:' 15000 N, Idegémn Q§
be placed on the N2 winding of the ideal V (rms) H

transformer so that Maximum Average Power
is delivered to the 6800 ohm load ?

b) Find the Average Power delivered to the 6800 ohm load
€) What percentage of average power generated by voltage source is delivered to 6800 ohm load?

Solution: 200

50

]
[a] Zrn = 720 + 1500 +( ) (40 — 530) = 1360 + 1020 = 1700/36.87° Q)

Zan = 17002

Z

(1 + Ny/Na)® = 6800,/1700 = 4

Ni/Na=1 or No=N;=1000 turns

255 /0° , ,
fom, —i——————.f 3} — fr b2 L ¥
[b] Vi 4{)”30{_ 7200) = 1020/53.13° \
1=/002 jiozoc
AN,
_>IL

/ a
1020/53 . 134

7
Virms) 17008

Ry

1020/53.13° |
= :{33164*34"",&{L
L~ 3060 + 71020 [34.7° A(rms)

Since the transformer is ideal, Pgggg = Pirop-

P = |I|*(1700) = 170 W

[c]
a0Q Q _ {0.26+]0.18)
. /]ﬁﬂ\—\ TZVE =] )
. -
255ADC) j30Q 115000 217000
Virms) 11

255/0° = (40 + j30)T; — j200(0.26 + j0.18)
I, =413 — j1.80 A(rms)

100 (170/1053) = 16.14 %
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Prob. 4 80 k)

a) Findthe numericalexpression for the trans-
fer function H(s) = V,/ V; for the circuit

b) Give the numerical value of each pole and

zero of H(s). 500 kQ
Solution:
[a]
.
+ J ;
BOkQ2 20;{10 o
Vl + Vv -
+ e
0.2V,220kQ  V, $500kQ
g |
Vi S
V.= 000) = ——V;
500,000 + [(20 x 105)/3] (500,000) s+ 40V
0.2V, =1, +V,
Mosl0.oVieste S up
M A+ 407
E 8 0.2(s+40)—s , —0.85 + 8 £ —0.8(s — 10)
Vi s+ 40 T s+440  s+40

[b] —z; = 10rad/s

—py = —40rad/s
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