EE 10, Fall 2014, Midterm Exam — October 29, 2014

Instructions: This exam booklet consists of three problems, blank sheets for the solutions,
reference sheets with mathematical identities, and additional blank sheets. Please follow
these instructions while answering your exam:

Write your name and student identification number below.

Write the names of students to your left and right as well.

You have 1 hour 45 minutes to finish your exam.

Write your solutions in the provided blank sheets after each problem.

The sheets marked “Scratch...” will NOT be graded. These sheets are provided for
your rough calculations only.

Write your solutions clearly. You may box in your final answer. Illegible solutions will
NOT be graded.

Be brief.

8. Open Book only. NO homework solutions or lecture notes!

N

a

Nr’\ME:

\J

STUDENT ID:

NAMES OF ADJACENT STUDENTS:

LEFT:

RIGHT:




Problem Score
#1 3@/30
#2 .
43 XL
#4 22/30 +Y
Total 72/100 +(




Problem 1: Consider the Wheatstone Bridge circuit given.

(a) Draw a graph for this circuit.

(b) Identify a spanning tree.

4 i o~
(¢) What is the minimum number of unknowns? , '

(d) Use KCL to write equations for this circuit-given the number-of minimum unknowns..

(e) If L1 =L2 and C1 = C2 what would be the value of ir?
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Problem 2: Refer to Figure 2 for this problem.
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(b)

Figure 2.
a. What should the component in Fig.2 (b) be for the two figures to be equivalent?

b. What should be the value of this component?

(10 + 10 = 20 points)
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Problem 3: Use mesh current analysis method to write down the equations for this circuit. Vi
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Problem 4: Refer to Figure 4 for this problem. Two capacitors are connected together through a
switch that closes at t = 0. C1 has a charge on it prior to the switch closing.

Q| C1 | 0

Just beforet=0

Figure 4.

Just aftert=0

a. What is the voltage across capacitor C1 just before time t = 0?

b. What is the voltage across capacitor C1 just after time t =07 [Hint: charge should be con-

served].

¢. What is the total energy stored in the capacitors before t = 0?

d. What is the total energy stored in the capacitors after t = 0?

(5 + 10 + 5+ 10 = 30 points)
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