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Guidelines:

. Closed book. A 2-page summary sheet with formulas is provided at the end of the exam.
. Show all your work and reasoning on the exam in order to receive credit.
. Warning: Some problems will be graded with no partial credit, so check your answers.
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4. You may use a calculator.
5. Do not unstaple the exam.
6

. This exam contains 5 problems worth 20 points each, and corresponding worksheets plus the cover page and
the 2-page summary sheet.

7. Please do not ask questions except to point out possible errors or typographical mistakes.
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1 20
2 20
3 20
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Problem 1 (20 points)

In the circuit below we are interested in the voltage at nodes X and Y and use nodal analysis.

(a) Some possible nodal equations are given below. Circle the equation that is correct. (If none are correct, then
correct one and circle it.)

@1) V,/R =1~ Vy/R, = L~ Vy/Ry
@3) I+ I+ V,/R, +V,/R,+V,/Rs = 0

(3.4) Vl/R'l + Il - VX/RZ + 12 + (V3—Vy)/_R4 : 0

\(fl_s)_( Vl '__Yx)fﬁl_:‘:_‘rx.‘. VX_/.__E?._ ol (VY_VB)/Re;\\

(@.6) (V;~ Vy)/Ry+1,~Vy/R, = (V,—V3)/R,
Ry :}\ + y Ry
) MA

X
+ Wy !
+
Vi L ® %Rz ®1n g £
L

(b) What other equation, if any, is needed to solve for Vy and V},? Write it in the box below, BUT DO NOT
SOLVE for Vy and V.
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Problem 2 (20 points)

In the circuit below, the switch is operated at + = 1psec (in other words, the capacitor is switched from node L to
node R).

t = lpusec
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(a) Find Vy, the voltage at node X, for r < 1usec. a) Vy = S \/

(Note: Answer must be in the box.)

(b) Find Vy, for ¢ = lusec (just after switch moves). b) Yoz @/

(Note: Answer must be in the box.)

(¢) Find Vy for 1 — eo. c) Vy S \V
(Note: Answer must be in the box.) '

(d) Sketch neatly on the axes below a plot of Vy versus time.

(Warning: Neatness and accuracy will be rewarded.)

Vx

O =N W RO
|
|

e



Problem 2 Worksheet
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Problem 3 (20 points)
Find the voltage indicated for each of the following circuits. (The answer MUST be in the box provided.)

(a) Find V.
m [mh 74{ same cdent ;pin; an/ the toop.
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(b) Find V..
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Problem 4 (20 points)

For the circuit below, calculate the following quantities. (Note that the sign is important and the answer must
appear in the box.) This is a DC, not a transient, problem.
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Problem 5 (20 points)

The circuit below consists of two parts: 1) a “black box” that has the nonlinear I-V characteristics shown on
graph I 5 versus V,, and 2) a simple resistor in parallel with a current source. When the switch is open, it is obvi-

ous that V4, =0 and Vg = 4V.

Use the load-line method to find the approximate value of Vi when the switch is closed. IMPORTANT: You
must show your work to receive credit.) (Also note: This is a DC problem, not a transient problem.)
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Problem 5 Worksheet

. Solutw:
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