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(1) a) Determine the equivalent capacitance (Cab) 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, icct, and Vcd
(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 v1 = 17 V and v2 = 9 V, calculate i12, i20, and i32 • (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 i2 = -lA and i3 = 4 A, calculate the following:

i. Voltage Vab (4pts)

ii. Power absorbed by 5 A current source [note: no credit with wrong power sign

convention]. (4pts)

iii. Power absorbed by the resistor RL (= 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)
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(5) For the circuit below,
a. Find and sketch the Thevenin equivalent circuit with respect to the terminals a

and b. (15 pts)

b. Find the load resistance, RL, - which should be attached between the end
terminals a and b so that maximum power is delivered to the load. (3 pts)

c. Calculate the value of the maximum power delivered to the load. (7pts) p � 
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(6) Use superposition to calculate the current, ii, in the following circuit. Sketch the circuits
for each step of the superposition. (25 pts.)
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(7) Given the following voltage signal;
a. Write an expression for v(t) utilizing the step unit and ramp functions over the

interval O < t < T where T is the period.
b. Calculate the average voltage V avg over the period (10 pts.)
c. Calculate the average power dissipation Pav when v(t) is applied across a resistor

of 4 ohms. (8 pts.)

v(t) 

10 12 14 
t 

a v a,fl\. V\, t'\.c)IZ-/' r
r 
�" 

� o v c&t d 
T 

(_ c) Pb. v c:: V �N)f, ,, V '""'
.,, J._ ( V .,_M "4- i 

T J' 

I v?- ::;:. � (J0,67 -j- bl/-- t- ,o.67)
J � ff\i\.S C) \/ 

' P
Q\
" -:::: /D· 6 7 : � {f�

1-f 

::::- /OoG7

v(t) = __ ?-- _,{-----"'-'-t),,__-_2_(----=--Lb_---;l_�_-_2_r-'-lt----=b ) __
Vavg = 3 V Pav = --"]�• �6�]_1/\J�====-

Problem Score 

/is 



Name ____ _. _____ _ 

(8) For the source-free circuit below, given that i(o+) = 80 A, 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>O. (7 pts.)
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(9) For the circuit below, 

Name 

a. De�ermine �he initial condition v(0+). (5 pts.) 
b. Wnte �e differential equation for the circuit in terms ofv(t) £ > 
c. Determme the complete solution, v(t) for t>0. (10 pts.) 

or t 0. (!Opts.)
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(10) For the followin RLC . . . 
. 

g crrcmt, given that is = 12e-3t A t> 
a. Wnte a differential equ f . 

0. Do the following:

t>O. (IJpts)
a ion, m terms of i, to find the current through th . d em uctor

b. Find the form ofth e natural response in(t) t>0. (5 pts)
c. Solve for the parf I ICU ar solution ip(t) t>0. (Spts)
d. Solve for the general form of I . -
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