
Physics 334, Winter Quarter 2012,Exantination #1
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Exam notes: The exam is closed-book. You may use a calculator, but not smart
phones, iPads or laptops. You may not use your own equation sheet. Check that
you have a total of 5 pages, including this page. You can 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 that
won't be graded. Sloppy or disorganized work may be downgraded. Answers
without showing work may be downgraded.

Possibly useful information and equations:

Ohm's Law: V = IR Generalizcd Ohm's Law: V = IZ

Thdveninrquivalent circuits, conccptually (voltage-source and series resistor):
vth = Vout (open-circuit) ard Rth = vthfisc(curent rhmugh short-circuit)

Norton-equivalent circuits, conceptually (curent source and parallel resistor):
In = Iout (short circuit) and Rn = voc(voltage opcn-circuit)/ln

Imp€dance/reactance equations:
Resistor: z=R Capacitor: Z = -il(oc) lnductor: z = i(l)l-

Otler equations: @ = z'rf ei '=cosa + isina Powe(t) = V(t) I(t)

For sine & cosine: Vrms = VpeaUy'2 o(3db) = is 14 power angular frequency (or l/y'2
voltage)

Capacitors: Q =CV I = C (dv/dt)



l. (25 points total) Thdvenin and Norton equivalent circuits.
Consider the circuit shown below, consisting of two identical and ideal voltage sources and
five identical resistors.

a. (4 points) In l0 words or less, what is meant by "ideal" in "ideal voltage sources"?
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b. (7 points) Neatly and clearly sketch below the Thdvenin equivalent circuit and determine
the values of V," and R,. Show your work
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and briefly explain your reasoning.
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c. (7 points) N_eatly and clearly sketch below the Norton equivalent circuit and delermine the
values of yl;/and i". Show your work and briefly explain your reasoning.
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d. (7 points) An unknown resistor load is connected across the output and a volrage VJ4 is
measured across the load. What is the load resistance expresscd in terms ofR? Show your
work and briefly explain your reasoning. Ulrpl I'a{VC>.' t -:
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2. (25 points total) Filters. Consider the circuit shown below. Assume L = 15 rnll and R = 120
C2. Also assume the circuit is driven by an AC voltage source with RMS voltage V,".*. = 16
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a. (4 points) Does this circuit behave like a trigtr-puFi6Jiu-r)uahd-pass or notch filter?
Briefly explain your reasoning.
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"3d8" angular frequency t'r,*. If there's more than one value of o.ds, identify all such values.
Showyourwork and br ief ly explain.  )  -  
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c. (7 points) Calculate the value(s) of f.ds for this particular circuit. Show your work.
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d. (7 points) Suppose thc input frequency is 950 Hz. Dete.mine the phase difference in
degrees between V*, and Vr". lfthe two quantities are not in phase, bc sure to state clearly
whether V*, lags or leads V,o. Show your work and briefly explain your reasoning.
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3. (25 points) Thdvenin-equivalent circuit and resonance.
Consider the circuit shown b€low. Notice this circuit is driven by an AC voltage source with
RMS voltage Vi, (RMS) = l0 V at angular frequency (l).

Lov. Pns
5 Krt

J1-

a. (4 points) At what source frequency f0 is the RMS cunent supplied by the voltage source at
a maximum? Briefly explain yourreasoning 
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b. (? points) What's the value of tie RMS cunent supplied by the voltage-source at frequency
fo? Briefly explain yout rcasoning. 4f €o Z - C*J. r_ nOklL; A-1-^
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c. (? poinls) What's lhe RMS outpul voltage at frequency fn? Briefly explain your reasoning.
durPuT l$ !a<1469 arA-uss 2.Otk tL k-c\ ' ' : iue

Vovr .  Zokq. o, \oaA .8,  o{an<-
d. (7 points) Suppose you replace this circuit, operating at frequency fo, by a Thdvenin-
equivalent circuit consisting ofa single AC ideal voltage source in series with a single
impedance. Hint: the circuit can be considerably simplified at the frequency fo.

i. What's the RMS voltage of the Thdvenin -voltage sourc€? Briefly explain your
reasoninS'  
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ii. What's the value of the Thdvenin-equivalent series impedance? Briefly explain your
reasonln8. 
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AC voltage ln V (lrad)

l-oad Rcsistancc

a. (4 points) With thc assumptions above, is this design an AC- (6;;;;;s
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b. (6 points) If it's an AC supply, carefully ahd neady sketch the output waveform. lf it's a
DC supply,is this a positiv(ffiE),b 
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4. (25 points) Diod€s and power supplies.
Consider the powcr-supply circuit shown below. The output is taken at rhe point labeled
v([rad). Assumc for now the lrad Resistance is very vcry largc.
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c. (? points) Assume the AC Voltagc lD spplicd to the trandormcr primary is 120 V
AC(RMS), the standard US liDe vohage. Assuming further that the tratrdorm€r tums-mtio is
12:l (mcanilg the transformcr's sccondary voltagc is xl2 smallcr than the primary input
voltage). Wlat V(L,oad) output do you expcct for very largc load rcsistance: cither carefully
and nestly sk€tch the output waveform or othcrwise explain as appropdatc.
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d. (8 points) Now assume a finite load rcsistancc of l0 kO. What value of capacitancc should
you chosc so that the output voltagc draops lcss than I V fiom the maximum valuc? You can
assume the frequency of the AC Voltage In is @ Hz. | / \
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