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(1) For the given circuit,
a. Calculate the current ix. (6 pts.)
b. Calculate the power absorbed by the 5-Q resistor. (6 pts.)
c. Calculate voltage vx. (6 pts.)
d. Calculate the power absorbed by the dependent source. Is it absorbing or
supplying power? (7 pts.)
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(2) Write a set of node voltage equations for the following circuit in matrix form. You must
eliminate the control variable from your node voltage equations. Solve for all the node

voltages. (25 pts)
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(3) Write a set of mesh current equations for the following circuit in matrix form. You must
eliminate the control variable from your mesh current equations. Solve for all the mesh
currents. (25 pts)
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(4) Use a series of source transformations to determine an equivalent circuit with respect to

terminals a and b consisting of a current source and parallel resistance. Sketch the

equivalent circuit.
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(5) For the circuit below,

a. Find and sketch the Norton equivalent circuit with respect to the terminals a and
b. (15 pts)

b. Find the load resistance, Ry, 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)
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(6) Use superposition to calculate the voltage, v, in the following circuit. Sketch the circuits

for each step of the superposition. (25 pts.)
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(7) Answer the following questions. Parts a and b refer to the voltage shown in the graph

below.

a.

b.

C.

Vit

Write an equation for v(t) utilizing the step unit function [note: © = 2nf = 27/T].
(7 pts.)

Calculate the average voltage vavg on the interval 0 <t <T. (10 pts.)

Calculate the average power dissipation Pay when a voltage

v, (t‘) =15 003(400071'1‘ —%) V is applied across a resistor of 10 ohms. (8 pts.)
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(8) Answer the following questions when v(O') =4V,

a. Determine
b. Determine
c. Determine
d. Determine

i

v(0"). (3 pts.)

v(t) for 0. (10 pts.)

i(t) and i;(t) for £0. (7 pts.)
the time constant (5 pts.)
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(9) Answer the following questions.
a. Sketch the most simplified equivalent circuit for t=0" and determine i(0%). (5 pts.)
b. Determine the particular solution, ip(t) for 0. (8 pts.)
c. Calculate i(t) for t>0. (7 pts.)

d. Sketch the most simplified equivalent circuit for t=co and determine (). (5 pts.)
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(10) For the following RLC circuit, given that vy = 10e™>¢ V t>0, assume that the initial
conditions for the inductor and capacitor are i(0) = 20A and v(0) = 10V.
a. Write a differential equation, in terms of v, to find the voltage across the capacitor

t>0. (5 pts)

b. Find the initial condition v'(0°) = i

1=0%

c. Find the form of the natural response Vn(t) t>0. (6 pts)
d. What type of damping exists in this circuit? overdamped, underdamped or

critically damped? (3pts)

e. Solve for the particular solution vy(t) t>0. (7pts)
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