Midterm 2
EE40
Spring 2014

NAME: go \ u\riohx :

I[nstructions
Read all of the instructions and all of the questions before beginning the exam.

There are 4 problems in this exam. The total score is 100 points. Points are given
next to each problem to help you allocate time. Do not spend all your time on one

problem.

IMPORTANT

« Ifyoudo not putyour answers within the boxes labeled ‘Solution’
THEY WILL NOT BE COUNTED (no matter how correct they may be in
the bottom left back corner of the third to last page of the exam.)

« Ifyouhave more than one solution in the box, that box will be given
zero points.

Unless otherwise noted on a particular problem, you must show your work in the
space provided, on the back of the exam pages or in the extra pages provided at the

back of the exam.

Be sure to provide units where necessary.

GOOD LUCK!

POINTS MAX
20
25
30
25




Donnie: Why are you wearing that stupid bunny suit?
Frank: Why are you wearing that stupid man suit?
Donnie Darko, 2001
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Problem 1 Warm-up (20 points)

Consider the circuit below.
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a) [fvin is a DC source equal to 1V, whatis the steady-state value of vout?
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Consider the circuit below.
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c) If vinis a DC source equal to 1V, what is the steady-state value of vou?
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d) If instead, if vin = {1 V fort >0 what is vout(t) for t >0
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Consider the circuit below.
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e) If vin is a DC source equal to 1V, whatis the steady-state value of vout?
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Consider the circuit below.
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g) If vin is a DC source equal to 1V, what is the steady-state value of vour?
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h) If instead, if vin = {1 v }{Z:t >0 what is vout(t) for t >0
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Otto West: “Apes don't read philosophy.”

Wanda: “Yes they do, Otto. They just don’t un
things, OK? Aristotle was not Belgian. The centra
man for himself.’ And the London Underground is nota political m

all mistakes, Otto. | looked them up. %

A Fish Called Wanda, 1988
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Problem 2 (25 points)

Consider the circuit below; itis designed to measur

Ce

va&as Y ]Ltl y
| = ooy
| | =

€ Cmeas.

Vio(#)

is 0 for t < 0 and follows the following graph for t20.
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b) Provide an expression for Vou(t) for 0 <ts1ms.
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¢) What is the value of vou(t) at 1 ms?
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Now consider the following circuit.

Cw«(’,as R

Ayt g
W (\G) TS \ ( +>

C—
= T~
-

(|

fast at t = 0 that it can be considered a
0V fort<0

d) For the circuit above, assume Vi(t) changes so
step function. (In other words, assume Vi, = {
P ( in= 1V fort 20

). Provide an

expression for vout(t) for t> 0.
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Now consider the following circuit.
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e) For the circuit above, assume Vin(t

step function. (In other words, assume Vin =

expression for vou(t) for t> 0.
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Problem 3 (n points)
Consider the circuit below.

-

R.=1kQ Rc=1kQ R=1000Q
L= 1mH G= YnF

Switch 1 (S1) is closed (i.e. horizontal in the circuit above) for t < 0.
Switch 2 (S2) is open (i.e. raised and not connected) for t < 0.

S1 opens att=0.
S2 closesatt=1x10°s

a) Provide an expression for vap(t) for 0 < t<1x 10 s. Note that vap(t) is the
potential difference between node a and node b.
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Extra Space




Nigel Tufnel: "The numbers all go to eleven. Look, right across the board, 11, 1 1,11 and...”
Marty DiBergi: "Oh, | see. And most amps go up to 107"
Nigel Tufnel: "Exactly. <

This is Spinal Tap, 1984

Problem 4 (25 points)
Consider the circuit below.

8 k2
VA

20 kQ

40 kQ
0.5 kQ

16 kQ2

Provide an expression for vo.

E)lution: 20V — T2 Vo
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