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MAKE SURE THE EXAM HAS 15 NUMBERED PAGES.

This is a CLOSED BOOK exam. However, you may use ONE 8.5 x 11”’ of
notes (both sides) and a calculator.

SHOW YOUR WORK on this exam. MAKE YOUR METHODS CLEAR
TO THE GRADER so you can receive partial credit.

WRITE ANSWERS CLEARLY IN THE SPACES (lines, boxes or table)
PROVIDED.

Remember to specify units on answers whenever appropriate.

. IF YOU ARE WRITING TOO MUCH, YOU ARE PROBABLY MAKING A
MISTAKE!
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PROBLEM 1 [25 points]
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Consider the same memristor circuit from homework #5 (refer to figure above).
Assuming ¢(0) = q(0) = 0 at time t = 0, find the pulse width A for the memristor to be
biased at the operating points Q:(3, 3), and Qx(1, 0.5). respectively.
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EXTRA WORKSPACE FOR PROBLEM 1
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PROBLEM 2 [10 points]

Find and sketch the DP plot of the following one-ports:
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Sketch DP plot in the correct boxes below. Please label axes with correct units.
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EXTRA WORKSPACE FOR PROBLEM 2
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PROBLEM 3 [15 points]

(a) Find the node-to-datum voltages ey, €1, €, €3, €4 and es of the following circuit:

%S 6
@
®

1IN

T o
©
(0)

i;=0

Cs

Y\,\Q)‘\AUC\ ,X* o Vb \>‘(/\(7- D\v" \g\ e
. \)O\J\ CoAVY 6l Anekr ¥ he r-ev\d\»v’(
C)\\/\L\Cx V\() X\M,. \,‘u\)r(/\%,. \,\>n;

\MM\‘\"\V]C’/ )wpé-
- Yur €% A(‘D Srw)L\ng

, Ve

0 e VL BV _oov
\V (2 el RAEEL =

50

Mal\«wc\ 7. X CLLIKVL
o N T .
w9 e WL LaYVL Ao oed X\ A
Cn = W BHL = 100wl

Yo Q\V\(_\ €
Q‘L) - —S(’l_‘LUUV\A Z b V

(b) Find and sketch the DP plot of the following one-port
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(c) Find and sketch the DP plot of the following one port
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Sketch DP plot in the correct boxes below. Please label axes with correct units.
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PROBLEM 4 [15 points]

(a) Find all operating point(s) of the tunnel diode with R = 2K.
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Operating point(s) of the tunnel diode (R = 2K): (bv.12ma) (| (H/LK"\ ﬁ ) ("’:;{”V. 9

Values of R for only one operating point:

(b) Find all values of R for which the circuit has only one operating point.
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PROBLEM 5 [25 points]

(a) Apply load line analysis to find and sketch the v, — vs. — v; transfer characteristic (TC)

plot of the following clipping circuit. The vi— i, characteristic of the nonlinear resistor is
given.
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(b) If vi(t) is 30sin(t) volts, sketch v(t). Y Ry Vo= =10
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Sketch plots in the boxes below. Please label axes with correct units.
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PROBLEM 6 [10 points]

Consider the Shannon circuit game driven by a current source I (refer to next page for the
figure).

Circle the following subsets of branch currents which form a cut set.
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EXTRA WORKSPACE FOR PROBLEM 6
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