


QI. For the difference amplifier circuit, please derive the equation below. (8 points)
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Q3. The circuit model of a dc voltage source is shown below. The following voltage measurements
are made at the terminals of the source: (1) With the terminals of the source open, the voltage is

measured at 30 mV, and (2) withi%gis%r connected to the terminals, the voltage is measured

48775 mV. All measurements are made with a digital voltmeter that has a meter resistance of 10
MQ. ( 1m \! L
(a) What is the internal voltage of the source vs in millivolts?

(b) What is the internal resistance of the source Rs in kilo-ohms?
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Q4. The rheostat Ro in the circuit below has been adjusted so that the maximum power is delivered
to Ro. (18 points)
(a) Find the value of Ro.

(b) Find the maximum power delivered to Ro.
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Q4. The rheostat Ro in the circuit below has been adjusted so that the maximum power is delivered

[% “> to Ro. (18 points)

(a) Find the value of Ra.

(b) Find the maximum power delivered to Ro.
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Q5. Inductors are initially charged and are connected to the black box at t= 0. If 11(0) =6 A, i2(0) =
—3 A, and v(t) = 50e™'°* mV when t > 0, please answer (a)-(d). (16 points)

(a) The energy initially stored in each inductor.

(b) The total energy delivered to the black box from t=0to t=co. VVh (Wl"l '”1{ (/Vl VUU[‘OV
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Q6. Please determine a capacitor current io when t > 0. (18 points)
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1. The currents iz and i» in the circuit are 4 Aand —2 A respectively. Find iz and v. [8 points]

10 Q

100V

PR
Y 2./; 5 - |” ﬁC/D
2ppth = (o=ly 5 Ta=# ) o= 78

50y =0y) + 30001 £ 460 Ibp #1510, <700 = O

SHEG w01 38y v b 1S, 00

T334 F201 450132100 —>(2)

Me sh : \ o .
e 1 Wiy 1190 + 300, =) + 50, -1, 00

\rq:_)b ==(-72)=2 \’)C?)



SUb |“1 bo (3)

22t 20+ BO‘?Q‘SH\? ’5111'7/5‘:@
“%Ol\%’S\‘Ls—ﬂgo,ﬁ (4)

=380, +LOIL+501'5:100 —>(2)

l

10> 20 1,150, 2130 < (5)

[oebine [solvg (&) (S)

=S iz/:—'l)- :) lg:b



M SCiy-ig) Vg +151,~100 - 0

Siy=Siy tVy+is1, =100 70

D)
=20 ~10 1V, ~ 60 =100 * 0

W= 190 v



2. (a) Use the mesh-current method to find the branch currents in is ~ ie in the circuit below. [8 points]
(b) Check your solution by showing that the total power generated in the circuit equals the total power

consumed. [8 points]
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3. The variable resistor (Ro) in the circuit is adjusted until it absorbs maximum power from the circuit.
(a) Find the value of Ro. [12 points]

(b) Find the maximum power delivered to Ro. [4 points]
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(b) Find the maximum power delivered to Ro. [4 points]

0.

15 0 50
YWV WV L 4
+ vy — :
la -
’I.l
110V 0.1vy 2 r,
80




by Voe =31

k\j\/ df Node \/g @q -0

—~

+V ‘\’OC >7)
’]g /’S ’O»/IVA:O

V1 ~110 *3\/,)/3\&9@‘ 7-3\/A:O

Fuy =3V, - 151, = 110 = (2)
ilso 110-Vq = Vy
Vy =110~V

%a/lf bo (/L
Sls. — & (190-Vp) A5V, =0 —~> (3)
F100 V) ~Fou=15Vp=m0 — (P



b\;gc_/%%p f%\/AJ‘S\/Z 2% - :Vvﬁslﬁ

/\/ 170 W,y
% Vet 3V, +3\//°M;O % >

Cs\/ -33Q -
L N
J

Ch)

S -390\
& 28U Bl (120, %%) &
\'c“%\pﬁ% }/VO/L“SSOH\TA:?S%Q

10 TN, = 1290 =)
Ve =SSV 1, =70

2 L
Pwvg@ > (S9)7_ g po2s W
4"&14 4/6‘}’3



4. Show that if AR < R, the output voltage of the op amp is approximately

_ R/(R+Ryf)
"~ R2(R+ 2R)

(=AR)vin

for the circuit below. [20 points]
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5. The switch in the circuit below has been closed for a long time. The maximum voltage rating of
the 1.6 uF capacitor is 14.4 kV. How long after the switch is opened does the voltage across the
capacitor reach the maximum voltage rating? Please follow steps below.

(a) Find Thevenin equivalent circuit seen from the capacitor. [ 10 points]

(b) Derive a capacitor voltage in the Thevenin circuit, 1.e. RC circuit. [6 points]

(c) Find time for the capacitor to reach the maximum voltage rating. [4 points]
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6. Derive the differential equation that relates the output voltage to the input voltage for the circuit
shown below. [20 points]
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Exercise 4.3 (207%)

The switch in the following figure moves form position A to position B at ¢ = 0 (please note that
the switch must connect to point B before it breaks the connection at A, a make-before-break
switch). Let v(0) = 0V, find v(¢) for ¢ > 0.
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7.10 For the circuit in Fig. 7.90, find v,(¢) for r > 0.
Determine the time necessary for the capacitor
voltage to decay to one-third of its value at z = 0.
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6.62 Consider the circuit in Fig. 6.84. Given that
v(f) = 12¢ > mV for s > 0 and i;1(0) = —10 mA,

find: (a) i»(0), (b) i,(r) and i»(¢). ¥/A7
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6.63 In the circuit of Fig. 6.85, sketch v,,.
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*6.57 Determine L., that may be used to represent the

inductive network of Fig. 6.79 at the terminals.
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6.61 Consider the circuit in Fig. 6.83. Find: (a) L, i;(1),
and i,(¢) if i, = 3¢” "mA, (b) v (1), (c) energy stored
in the 20-mH inductor at 7 = 1 s.
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6.64 The switch in Fig. 6.86 has been in position A for a
long time. At ¢ = 0, the switch moves from position
A to B. The switch is a make-before-break type so

that there is no interruption in the inductor current.
Find:

(a) i(r) fort > 0,
(b) v just after the switch has been moved to position B,

(c) v(?) long after the switch is in position B.
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7.47 Determine v(f) for + > 0 in the circuit of Fig. 7.114
if v(0) = 0.
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7.48 Find v(¢) and i(?) in the circuit of Fig. 7.115.
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*7.50 In the circuit of Fig. 7.117, find i, for > 0. Let
R, =R, = 1kQ, R; = 2k}, and C = 0.25 mF.

t=0 R,
V AN

i
30 mA §Rl = C §R3

Figure 7.117
For Prob. 7.50.
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*7.57 Find i,(¢) and i,(?) for > 0 in the circuit of
Fig. 7.123. .
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Figure 7.123
For Prob. 7.57.
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8.5 Refer to the circuit in Fig. 8.66. Determine:
(a) i(0") and v(0™),
(b) di(0™)/dt and dv(0™)/dt,
(c) i(©) and v().

4u(r) A D 4Q§

Figure 8.66
For Prob. 8.5.

Cv\)c V\/W/\ '5'40

SE
N
Lo 27 b f\7
J -
veoN =) =
v eQ ) O /_/"7 d?Ib:@
Lhh=T07)>0 2 V=0

w50




B ﬂ el ot Ve
;7
—f 4V Tadv
Mo/ Ziar LJVLO??







*8.21 Calculate v(¢) for # > 0 in the circuit of Fig. 8.75.

&
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Figure 8.75
For Prob. 8.21.
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