
Physics 334, Winter Quarter 201 1, Examination #1
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Exam notes: The exam is closed-book. You may use a calculator. You may not
use your own equation sheet. Please check that you have a total of 5 pages,
including this page. You may make reasonable assumptions based on standard
component tolerances of 57o, which may save you some time. You may use
scratch paper or the back of the exam, but it won't be graded.

Possibly Useful information and equations:

Ohm's Law: V = lR C€neralized Ohm's Law: Y = lZ

Thivenin-equivalent circuits, conceptually:
Vth = Vout (open-circuit) and Rth = vth/lsc (current through short-circuit)

Nonon equivalent circu irs. concepruall).
ln = Iout (short circuit) and Rn = Voc (voltage open-circuit)/ln

Itnpedance/reactance equations:
R€sistor: Z=R Cap cltot:. Z = -il('lJc) lnductor: Z = i(l)I-

Othe. equations:

o = 2rf e'u = cos(a) + i sin(a) Powe(l) = V(t) l(t)

vrms = Vpeauy'2 0r(3db) = I/RC

Capacitor equations: Q =CV I =C(dv/do



| . (25 points totat) Thevenin and Nonon equ,valenr cjrcuils.Llnsroer the ctrcurt shown below, consistiDg of an ideal DC voltage source and a dividercnatn contatntng resistorr and a capacitor.
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a. (5 points) Explain in l0 words or less what it means to say the voltage source rs ..ideal,,_
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b. (5 points) Explain in l0 word$ or less what it means to say the voltage source is..DC,,.
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c. (7 points) For the circuit above, find the Thdvenin voltage Vth and resistance Rth.
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2. (25 points total) Filters.

Consider the filter circuit showD below.
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-3=uk,(^4/(r) =2 V'trx \tVn
9: !l ry,j|l:) O:",.:3dB" fre^quency, find the phase (in radians) of the output voltage retative
1-:.:Iligli":t"9"? 

(Be careful ro note wherh;rrhe output vol;ge teaai, ilgs, or is in phasewiththeinputvoltaget 
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magnitude of.the output volrage is rhe same is the magnirude-of the output voiiage for theonginal circuit at the "3d8" frequency. What's the value of this single resistor?
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3. (25 points total) "Bad circuits." Each circuit below has a serious fault that makes it "bad"
To the right ofeach circuit, (i) explain in l0 words or less (no more) why the circuit is bad
and, (ii) sketch the corresponding conected "good" circuit. 
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a. (6 points) Transistor-switch driving a l ighl-bulb
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b. (6 points) Follower with AC coupled input and output
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c. (6 points) Zener-diode and emifter follower voltage regulator
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d. (7 points) Current source (from fixed voltage VJ through a varying load R,",0
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.1. (25 points total) Conceptual problem

I  f !  thc .urr .nr  r r  poinl  a k,  thr  r t \h! .  t l )  the l r . l !
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