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1. (30 pts): (suggested time: 25 minutes)

Find the current flowing through the resistance R; of the circuit shown below if the resistances
areequa to R; =10 Q, R, =20 Q, and R3 = 30 Q, and the potentials of points 1, 2, and 3 are
equal toV;=10V,V,=6V, and V3 =5V. Which resistor dissipates the maximum power?

Solution:
Assume voltage at node 0 = Vy

Assuming current is entering from aand leaving to 2 and 3 (which isintuitive asnode 1 isat
highest potential).
The KCL at node 0 becomes:
~(10-V,) , (v, =6)  V,=5) _,.
10 20 30
(convention used is entering current = -ve and leaving as ve)

Solving, we get V, =8 V.

Current flowing through R ; = %;8 =0.2A

Current flowing through R, = 82;06 =0.1A

Current flowing through R, = % =0.1A

Power dissipated by R = 0.4 W
Power dissipated by R, = 0.2 W
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Power dissipated by Rz = 0.3 W
R; dissipates max. Power.
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2. (25 pts): (suggested time: 20 minutes)

Use the node-voltage method to find the value of vp in the circuit below:
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The two node voltage equations are:

3 v j i A
Ve — Up c =
o = 0
20, + 1 =+ 5

The constraint equation for the dependent source is:
?"J.'I; =] ‘UC = 4
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Place these equations in standard form:

vp(—1) + (1+é) + ou(—2) = %
vb(0) + (1) + (1) = 4

Solving, v, = v, = 1.5V Also,v, =9 Vandv, =5 V.
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3. (20 pts): (suggested time: 15 minutes)

Find the Thevenin equivalent with respect to the terminals a,b for the circuit shown below. :
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Solution : !
Virn = 0 since there are no independent sources in the circuit. To find Rrh, applya
A test source and calculate the voltage drop across the test source. Use the mesh '
current method.

A
,»L 1003 +
x lé/\§5ﬁ M/\\ /—\
4OQ§ 'y 209; A 14D v,

10ty

&

The mesh current equations for the two meshes on the left:
~10%g + 5(3; — 1y) + 40¢, = P
104, +20(3y — 1) + 106y + 5(iy — i) = 0
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Place these equations in standard form:
ix(—104+5+40) + i, (=5) = 0
(10 = 5) +4,(20+10+5) = 20
Solving, iz = 80 mA; iy = 560 mA
Find the voltage drop across the 1 A source:
vp = 20(1 — 0.56) = 8.8V
; RTh='UT/lA:8.8/1=8.8§2

8.802
e ®a

&b
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4. (25 pts): (suggested time: 20 minutes)

The signal voltage vy in the circuit shown in figure below is described by the following equations:
vg=0 t<0,
Vg=10sin(n/3)tV, 0<t<oo
Sketch v versust, assuming the op-amp isideal.
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Solution :

5.6
U= go% = 0.7v, = Tsin(n/3)t V
Un + Uy — Ug =i
15,000 ' 75,000
By = Vo3 Up = Up

v, = 42sin(nw/3)t V 0<t<oo

=0 t <0
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At saturation

42sin (g) e I sin gt ==0.5

t =0.50s, 2.50s, 3.50s, b5.50s, etc.
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