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(1) a) Determine the equivalent capacitance (Cap) and the equivalent inductance (Lab) seen
from the terminals a—~b. (9pts)
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b) In the circuit below, calculate the unknown currents and voltages: iab, Vab, icd, and ved
(16pts)
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(2) For the circuit below,
a) Write a set of node voltage equations for the following circuit in matrix form. (13 pts)

b) Given that vi =17V and v2 =9 V, calculate i;,, iz9, and i3;. (12 pts)
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(3) For the circuit below,
a) Write a set of mesh current equations for the following circuit in matrix form. (13 pts)
b) Given that i, =-1A and i3 =4 A, calculate the following:
i. Voltage vy (4pts)

ii. Power absorbed by 5 A current source [note: no credit with wrong power sign
convention). (4pts)

iii. Power absorbed by the resistor Ry (= 20 ohm) [note: no credit with wrong
power sign convention). (4pts)
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(4) For the network below,

(a) Use a series of source transformations to determine and sketch the equivalent
Thevenin circuit with respect to terminals a and b consisting of a voltage source and

series resistance. (20 pts)

(b) Sketch the equivalent Norton circuit based on your answer obtained in part (a). (5 pts)

100 0V

5A

O o

5402~ oV

»W

25V

= T (1

Thevenin Equivalent Circuit

45
54// W
7
1

R i "

e

Norton Equivalent Circuit

= ' a

|

|
I

Problem Score
25




T

Name

(5) For the circuit below,
a. Find and sketch the Thevenin equivalent circuit with respect to the terminals a
and 5. (15 pts)

b. Find the load resistance, Ry, which should be attached between the end ﬂ = ﬂn = 6 e
terminals a and b so that maximum power is delivered to the load. (3 pts) 2
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c. Calculate the value of the maximum power delivered to the load. (7pts) - V*L\ = Q
P}Y\ 7P, /é' g&jz .
\l Lr )(/lf‘ | | 4
0 ’ 5\/0\ 3Q A —
= a
= 8 %7 5W [
. +
0.5v,
60y, C}) ¥
N ocC

Thevenin Equivalent Circuit

Prax =

7:.375W 2

Problem Score
25




Name

(6) Use superposition to calculate the current, i1, in the following circuit. Sketch the circuits
for each step of the superposition. (25 pts.)

4 9Q
MWA— VWA
6A

Problem Score

25




Name

(7) Given the following voltage signal;

a. Write an expression for v(t) utilizing the step unit and ramp functions over the
interval 0 <t <T where T is the period.

b. Calculate the average voltage Vayg over the period (10 pts.)

c. Calculate the average power dissipation P,, when v(t) is applied across a resistor
of 4 ohms. (8 pts.)
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(8) For the source-free circuit below, given that i(0*) = 80 4, determine the following:
a. The differential equation in terms of i(t). (15 pts.)
b. The time constant T (3 pts.)
c. The current through the inductor i(t) for t>0. (7 pts.)
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(9) For the circuit below,

Name

a. Determine the initial condition v(0"). (5 pts.)
b. Write the differential equation for the circuit in terms of v(t) for t>0. (10pts.)
c. Determine the complete solution, v(t) for t>0. (10 pts.)
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(10) For the following RLC circuit, given that iy = 12e73¢ A t>0. Do the following:

a. Write a differential equation, in terms of i, to find the current through the inductor
0. (13pts)

b. Find the form of the natural response ia(t) t>0. (5 pts)
c. Solve for the particular solution ip(t) t>0. (5pts)

d. Solve for the general form of co ‘Blete solution i(t) t>0 in terms of the two
undetermined coefficients only ‘z
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