EE10 Midterm 1
February 8, 2012
Winter, 2012
Department of Electrical Engineering, UCLA
Instructor: Prof. Puneet Gupta
DURATION: 1 hour 15 minutes

1. Exam is closed book. You are allowed one 8.5 X 11” single-sided cheat sheet.

2. Calculators are allowed.

3. Cross out everything that you don’t want evaluated. Points will be deducted for
everything wrong!

NAME:
STUDENT ID: , TIDNS
STUDENT ON LEFT: l EO—L—UJ—’—J
STUDENT ON RIGHT:
STUDENT IN FRONT:
PROBLEM MAXIMUM SCORE YOUR SCORE

1 12

2 5

3 6

4 3

5 4

TOTAL 30

Page 1 of 7




Question 1 12 points (2+2+6+2)
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3 FIGURE 1

(a) Draw the graph of the circuit in Figure 1 after zeroing out all sources.

Y &
n =3
b = 4

a,d

(b) (i) What is the minimum number of node voltage equations needed to solve the circuit?
—————

=1 = 4

(ii) What is the minimum number of loop current equations needed to solve the circuit?
minmum m

b_(n—i) = h-2=2
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(c) (1) Compute the power supplied by the voltage source.<— Py
~ (ii) Compute the power supplied by the current source.<=— Yo
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(d) Compute the total power absorbed by all resistors.<— PR
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Question 2 5 points

FIGURE 2

Show that the network in Figure 2 is equivalent to a single capacitor between terminals A and B.
Find the value of the equivalent capacitance.

(1) = 34v
At

E o Loy 3 Z Q ré’.sglmues O~ C,O'Fauc‘hvﬂ Yeia!--”,m\
"% presgron |f |

[
‘ (}:Q&v\
' ; | : =
’ chﬂofk ?5 c_zabw,_\;aizn‘} TO & | ) a{t/)
£ [ ! | | | i K
we 8F  pelween -Pcrmmm{g ABdDB

Ifg,?;ogﬁj'or oi" Vo.\
1

Page 4 of 7



Question 3 ——

+
S C) Vs >1000 1000 Q 30mA

FIGURE 3

For the circuit in Figure 3, find the value of voltage Vs using source transformations. After doing
the transformations, use exactly one KVL equation for finding Vs.
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Question 4 (3 points)
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FIGURE 4

Draw a suitable cut-set on the above circuit to relate the currents i;(7), i>(1), i3(t) and i(t) in only
one KCL equation. Also write the resulting KCL equation relating the four mentioned currents.
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(4 points)

Question 5
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FIGURE 5

For the circuit shown in Figure 5, write the loop equations in matrix form by inspection. There is

no need to solve them.
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