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. Ch€ck the units of your results

. Closed book, closed notes.

. Lea ve pacl, books, and e1€.h on ic devic€s (e.9. cel lhones) in i sle

. Copy your answeG into m*€d box.s on exam sheets.

. Simplify numeri@l and algebraic esllrs as much as Possible.

. Be kind to the guders and write legibly. No credil for ille8ible results

. No credit for multiple differing dwes io thc same question.

. The UC rules on dishonesty apply.



l. [25 points] A cpacitor Cr L us€d ro fwqa modet airpthe repBdH in rhe.imi dia6m
below by resEbr Rr. IniliaUy fip.apaciror L charged to vojrate V.. Calcubre he fiactio; I of
nP initial 4rE), EmininS on the @FEcitor who Lhe cuturt ir hs dereas4d ro half irs uiti.l
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2. I25 pointsl In the circuit below Cr .efresents a touch sensor Th€ comParator contrcls rhe Posi
tion of i\e swltch as follows: Whenev$ % rea.hes rhe value v.4, the switch js ser to Position
d. AIter % drops to zerc, the switch is set to Position D. Touch is detsted by neasurin8 the
frequency /" at whlch th€ switch losition changes.
Derive an analytical expression fof /". A$ume that rhe operational amplifier is ideal
SuggestioN sNetch ,ll) and mark the knows and unknown in the EraPh.
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3. [5 pointsl The cituit below shows a simple model of a wied Ethe.n* coMetion- v1 is the
signal eurce and Rl rptents its irnped.ne. The cable is modelled by capacilo! C, md R,
repre*nts the leceivels input impedance. The capacitor C1 has been added to enible hithe!
ftquen y traami$ion at low €rcr 6t6.
Denve an expe$ion for c1 as a tunction of xr, Rr, md Cl for which +,U# has a constut value
that is independent of frequency,
Note: Ihis tednique it u*d in l)6y tmeiveF including 100Mbit Ethemet.
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4. I25 poinlsj An audio system sufieh ftom high fequen.y interfercn<e Desian a cidit on-
sistins ofa esistor R and capacitor c thdt passcs low frequency sisnah ( fl#i._o = 1) dd

aRouatg hish rr€juency sismk (lifiil..,,n < r)
(a) Draw a dhgmn of a .ircuit with iheoc chaiacterisiica, con6istjnt of R .nd C. Clearty mark

the inptrt and outptrt volta8es yi md % wilh pla and min6 sitE.

KL

{b) Derive a symboli. etP6ion for the value of C as a tun tion oI R that eulls in 26dB
attenuation at a 8iv€n frequency /o.
Hint d.aw the Bode plot (pi@wise linear appoximtion of ma8nitude epoM) of the
cir.uit, Marl what is knoM and unlooM in the graph,
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