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Attempt all questions, full mark: 100 Points

Question #1: (8 Points)

Design a difference amplifier (Fig.1) to meet the
following criteria: Vou= 3Vp — 4Va. The resistance
seen by the signal source V, is 22 kQ when V, is
zero, and the resistance seen by the signal source

Vp is 500 KQ.

a) Specify the values of Ry, Rp, R, and Ryq. (6 Points)
b) IfVa=1.25Vand V, =4V, find I,. (2 Points)

Time: 3 Hours
Rb

Vce

a) | Ra=22KQ Ry = 88 KQ ¢ =200 KQ Rg = 300 KQ

b) | I, =0.052 mA

Question #2: (20 Points)

The switch in the circuit of Fig.2 have been in position (a) t=0 (@
for a long time. At t = 0, the switch moves to position (b). ()
The switch remains in position (b) a time equals t: until
the voltage v becomes 5 V, then it moves again to 4KQ
position (a). uF ¥V % 25KQ
a) Find v(t) for 0 <t <ty. (8 Points) -‘- _ 80V
b) Find the time t;. (4 Points)
¢) Find the current i(t) for t1 <t <. (8 Points) Fig. 2
a) | v(0") =80V V(o) =0 7. =50 mS
v(t) =80 e, (tin mSec)
b) | tt =138.6 mS
c) | . .
I(t1) = 18.75 mA i(0) =0 T =8mS

i(t) = 18.75 e (t138.6)8
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Question #3: (14 Points)

The two switches in the circuit of Fig.3
operate synchronously. Switch (1) has
been in position (a) and switch (2) is
closed for a long time, at t= 0, switch
(1) moves instantaneously to position
(b) and switch (2) is open. Find v¢(0%),
Ve(0), iL(0%), [dvc/dt]o+, the roots of the
characteristic equation si, s> and vc(t)

fort>0. Fig. 3
ve(0) = -90 V Ve() = 60 V
iL(0*) = -5 A [dve/dt]os= -2500 V/Sec
s1=-50 +}50 s> =-50-j50
vc(t) = 60 — e™% (150 cos 50t + 200 sin 50t) volts

Question #4: (12 Points)

3. A balanced A-connected load has an impedance of 180 + j75 Q/. The load is fed
through lines having an impedance of 1 + j1 Q/line. The phase voltage at the
terminals of the load is 1950V. Calculate:

a) The magnitude of the phase current at the load.

b) The magnitude of the line current.

c) The magnitude of the line voltage at the sending end.
d) The total power dissipated in the load.

The magnitude of the phase current atthe load .................. 10 A

The magnitude of the linecurrent........................oooil. 17.3 A
The magnitude of the line voltage at the sending end ........... 1989 .3 V
The total power dissipated in the load............................. 54 KW
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Question #5: (12 Points)

The two switches in the circuit shown in Fig.5

~¢ 1KQ 1KQ (a) ¥

operate simultaneously. There is no energy
stored in the circuit at the instant the switches C 40V 10H i(t)| ==2uF
close. Find the s-domain Thevenin equivalent
of the circuit to the left of the terminals (a), (b), -
then find 1(s) and i(t) for t > 0. Figs  (©)
_ 40 _ s+50
Vh(s) = 100V Sec Zt(s) = 2000 s+1009
_ 5/50
I(s) = s2+3005+25x103
i(t) = 0.0632e~15% cos(50t + 71.6°)A
5  J1.5Q

Question #6: (12 Points)

Find the current 11, 12 and the voltage Vo in
the circuit of Fig.6

The first loop equation

51 +j4.51>=30

The second loop equation

-8 +j15)lL + (8 +j6)l2=0

l1 =4.06 £-26.39° A = 3.64-]j1.8 A

l,=3.3 £-52.64° A=2-j0.82 A

o= 14.66 £26.6°V =13.12 + |6.56 V
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Question #7: (14 Points)

The Fourier series of the half-wave rectified sinusoidal voltage:

T
v(t) = Vysin(w,t), 0<t< 5

T
v(t) =0, 5 <t<T
IS given by:
VM, VM . 2V cos(2nwyt)
v(t) = — TSln(a)Ot) ——Zn 1™ 1"

A half-wave rectified sinusoidal voltage having Vm =100 V and a» = 800 rad/s is
applied to the circuit of Fig.7. Find:

a) The magnitude of the first three non-zero S . .
terms of the output voltage. (6 Points) J_ *
b) The RMS value of the input voltage. v O 10pF Vo(t) S2500
(4 Points) - T
c) The RMS value of the output voltage. Fig7 -
(4 Points)
Vo(de) = 100/t V Vo) =103.8V Vo) =12.6 V
Vinrums) = 50 V Vorms) = 80.5V

Question #8: (8 Points)

The following dc measurements were made on the resistive network shown in Fig.8
Measurement 1:
Vi=4V, 1 =44 mA, V; =0, I, =-200 mA

|1 |2

Measurement 2: 250Q * | o cistive *
Vi=20V, 11=20mA, V=4V, 12=0 >V Vi Network Va2 2000
a) Find the transmission (a) parameters of = =

the circuit. (4 Points) Fig.8
b) Find V1, V2, 11, and I2. (4 Points) '

ain=>5 ar =20Q a1 =5mS az =0.22

Vi=3.85V Vo= 0.754 V 1.=4.6 mA 1>=-3.77 mA




