Mm%né :nzxpos. PART TLE Z2Ov2 PROF DA WILLIAMS

Pact TR 2012 _4C 1S MEMS  Tusmagn

e

A——

@ = bfofm - 0%/20567 =065 {lehgma

IS NN ST ——

I \7L o f ~ 2 (o5) o
i 10 .7 J— -

= ‘S’al kHl w.'/* qq’? 5!

A = o _ 38 . . 9G&L <03 wm = GPbum

o _C= N xcu . NS uop & ik gells

- e Cus citamer oy, cacin cell

wﬁi L “N = 2 > 2 Sxio ‘3 = HQ_’ -

7 - = 43( (?@9) L Z2xwe T

mz‘ = R RS x1o7'* X \px7ISoxlo™6 57?;_; w P FE
2

JR s [ — o e

B ! W;f’f C=  12x33)x0°5 > 377 pF o

(& Ac ._ 2% : <i>< Afex? _ Agox1073

i e

JesT »cb L= 41wtk pox ot

o 128 x0T NR

T A L I L DR CaC Mzm- V,

- am CRdxm? SR - 1,3_7@%4]['\"/,@’:%‘@
7 9

,a@é"* -4 L

& 122x7% wvas/fua

e e et e



fgad

J,z/) S ig tasaaer \ey Rl nwud  trak

mwemw%/
Mzt pvorh WWMowe AR Gl Stviuctavod HAAMURL Qs
ferm e  Aab o 1AAAI:A/0\M$O M2 neige
ngvaw;t VDL s Hruever 4o Lt sveler

@/Wh\/l"u‘ la  In deponclent 64

onad Aap Qand  runiviey  Hidtat DoASMLAENe VA
arm@u Tiowasc Uiz M dammm
oA tiace e Uaaameo- v\,u_x:/l/ta/f/uc_a,@
@2V VAl oX QLM IAN2ASEN.

OduUCaivalr M(/}l%m

WD]C»-&

Tvumg Mz  ponametnd Utz Dryppn e o veohow
A vesudht  wn \bwev  captoidonice iz
CapaciY Mt Qelehvityn ot wiaw  olepodi M
eloctvonic  yipise oz, vakouk VD AW -

Mm»eaw.x\% Mok orevdlh _oaid  Wig b Senddieich
YA TUGrL Aaanndy  Wicdroumuscel Whv,h —y
\[-QAAA{AAA@/ e Matdael e heven amnd edpo
allow}v‘ﬁ\ J—s‘f Uovean ed. C&us%w dim
\PMMW g lArthiovic - N\onse- Oy VALwA et
owener  dws oA ako lead 1 TNoVeAsed
M damnming v Lewet  avaa  azaumt X
SukSizie | o Wcm el  pryhionn do vedaMe Suem
Ldie QXS pASEN T3 NpeuUwt  halka g TUS.

Txomives  Compavuen ls

A YN ell_deovi:  ond_ umigtedwo e of lau
- MIWW e e algelvede  VAAhav e  coucepstualk
Ratnev CWCMWW% wer Wy facs tust  Sesenal

__comolidates s _abouk . 2F_ when amecibypdey
. Wrwqcécegrwcu ha H-}_;

2o



i F= & tVr | ¢ A/ oy ctvivekon

2 \
Z.&b, 2 /\fb‘i‘“n) et ekl

Zowb aving Lot ot

o 5(\ ) A, = OF 2 AVE L CAVY
; e 2 \;%e— 7‘~§3 (Z)?,a 71,35
(© @t wuhun K= S,EBV L 2.
chven bakava 24, 2(g0)"
o Ber albho =
. el
L Sukgbbukng A R e O o
Y A T VA .

e s, o . s s st s 5o v e h s e e e s o ot e s epereoeee

e 2a0rA = 2 (Ge-%)' ~ Aa (ao-%)
LMoo gk = G e K= o2
20,A(8p-2) = €22t Asz

e et e 4




Za < (a+ Te) .+ 5(m7‘\)é(a-J by?’ +3(a+Ib) A’(mjb)g ta-Ib)

L __ - 2+ AMardolla-Tu)" %L (a—hfby"‘ + (o-Tn)

. Por = 2o+ 2(a> =b)? . Zpr

But dvem @ 2% LAV,

2. AVE - 24 + 3(a- )P e

; Jg@-vm _a ;Lbﬁ%,,&g“__.qq, A_, @;ﬂfv" Lo

_&1

;,,ww o Z2eph awv( - AR Ak e,
I “E 7 © &=

e “EA S
o . . — e & v e pl,. e
7 (4]
B — - S as s it ioefilibomsnt o

L Wmid tﬂa/(z- attrakss. Tue | teuh aving allswe
B v VQa/u%e ctwpﬂaccmwuto Loha velAuelo  Guweow

R A TV A Py g‘rvsfc:& (h;&uwxad(d ~L/£‘u(ﬂ “
wwa_\\@ p”mt?, acowars TS Widby  wen-Duwear Mae
R - T A~ V7V -5t a% AN & INP VI3 7N vk sea, b waon g
L At cowd vk A i Cownwournse
mp%t\g RSN e Waoway YAarWe anteos.

, Mz @M@m« Bl hwnd by e pull-iv
m‘f’m\‘MiMw\ do tenirlied  oBuaticve - so

Arrvex w::bW > a pa/\c‘? Net plote A,Oébt&! A L m%ynw«
hHwewn e aand rACLA voAIgR

| MMVQ tovminnte cantidales T /Mq AVETEL Aty

Cheoan devd Sed M Y resHTwg A Mogr  cavandat
LG b My Cbac_ i, Mer 1B Sollhow Y 2o Ao
veanznafle  cea s «Lv" - o ‘ !

- A -


http:l::Z-~.Ot

3@ Tne  dsee betmwear W bos v‘tm cicsmx,povwwh
A umak VOUML . vepAAiUR {ryd anA a oMU voure
Atveachne  Cowpppont.
. memwmmmww
Luchvon Qo - ovevlah — AL WS U smegatialuy
Whtawouab® A Yopuls' Wl devd 1 g-duevatcd UG
fom due Pomk wxcwsion pvimcipte.  The waochal
NZAACHANS B e 1S' Juat 18 wiAguabnole VI§& veuy Feplng
a,q W}(wm mp%m%ff’ﬂ“f Tttpfzm WU il uteracchon
] tmdy vawite witn T2, e
T Du v 6 atveckion 1 e Qewviealy as
| adatame v bwt Ll Skepty Mpa;@twq with TE

L VMme UM =-¢ . Db M fi N

rl

] B oo Pavey ms_;f,, q e A % AUlar bevits

i

swﬁaov\wl,\ J Mkvw\m 2 Sw{)axa: f%vf:m -
1 Mate e T Tvibvloay e Yue mau Ceate QD???
,, ‘ ¢+ Momg s B ' Contoct Adwmion 2 Qwaw? &b Tlaehkc Soliad JT Bo

G Llowmarvivg elu,  atvactuwl s vien- vefaaad e gund
Cinkgvakive Lo two %j(;and Pl ¢y Atowo  pvougus
‘mg,, avorA  vesudt . T waa DA Adowe by Hamater

. atm X Soupt o

L s s S Uy — A

e o -

i 'Ez L VAL

EE

Conamdev  Unit avea
X o
But w= [Fa A (274 =):i
I, av [, | |2,
- A
2T

@D

i



http:h..;-.l2
http:b1:�.:Y.li

W o

W et ouwee oAU
Az

amd W gi;; W= *&jﬁ[&)
= = Ul = A

. =T
s W s B

) T Dwiaa/ma}\ VoMb iy A geomebie
manent v an aAllown e dovel \aw  Btburemn
o vt uupane o he  xpuesad Vit Yvwas ),
e mbkevackon ~avay Btwen two plonon oo,
T demoustahon o v 0Mse  velio ou ha
fagt Mt aw Ve (o vedid) & cuvvatunt g AR
lonwerx thay o Lange  counpavid to Hae  Separabiom
& e wwbads  omd twie  atb & opwem ol tame
Lo e vt § vavest  appeacn caun br

2 dhct ponaliel . |

2
- -
4=z,
Tr 'ueal’ porabinie
wy ~wvox do encle

4D = vp(z)dx X2

dy Ai”Tz
i 74

___.._.’Q_-

x 1 dbx Bt ==ty
Ax = ay = 20 Ax
2R
AR = xR p@R)dz - dr = X ax
P

A
Rt = \1; £§ (2' ‘d)

New {u \'ﬂfwu,,?, \cwwtmw U{f}s\ ~ _.“/.%—(_
' 22
L@, A=) = —ohe 52-2

(2 <iden) pev init laug



http:e-rl..tM

av Neazhv»a‘ ax{afv E?xrip HA Wa\ ‘?1{1. o ca—v\u-a{mz
pRI= —AG) . 2wk |

23

A= 2 i . R de

= _PROA)
' >,1}V\’t"[",,,, P’ = Qwhgj-ﬁ 0(%
MW 7 N2z -
A
Couniotr T= giq_fi
23—\ V
4 | A o
L 2>0( M/\ j:d'&‘" _f_,*? = ’,'2'.5-/)' = Z.

lunt . P'= 2wwd 2R . 2
S A%,

P o= 4uwhe TR
s J &
( Oni ik m«w YoooAdwd smetbicok  Soiukion

@» L= jﬁ' | by\ Sushdution 2 —A=y>
> G AO)" Mo &= 2> o G= tar™ Yo

T,
RPNV T = 2 e AR = 3
0'(3?2' }b

b

VOIINZ P'= Lw%ln}(_z_}z 3
A

Y Q _}

[P
(@”\ T MJLH%JV' o Apsottawms ob Quubees  bmapaptiy
£ cglegulires U”(B&V et a,qu nwrtaiune QUAPYA Rt
{l@z Al OV xV‘mx g e tart Lﬂzv ted e (phaha el
ﬂAH—«%w"‘ AVl <ielt 2rpevimets e PRI ut couwtaets - (/{/b,\,(,

A A ©F v oSced et clea



Al

6:\» 1Y XAV‘(‘?L'\ v Unat = i/

o/ ’F“= -L [T~ 24y . 2 | T

"

E
208 ® T pwAL AL
M

n(; | [ 1pexio? _ \\.S

4 %} 3’99«/0"’ \/ 2330

W ——

b‘\
T ——

b)

Lol whatt  actustse  E, = £, AVie U

o
“q

o pudole gt yarovomee X = Q.Fy

4

X = CDZA/\/m?f* 3 1

> T Tk

v

- /DS x 8.8Sux/0 "> )p X8 x/oPxsOX] o § .. Moot

(6. x/075) > T ibori0d X Jox 8x07 12

X

= AD ux/o%y,

e 40 Lym

B - T v wisrowval el L = AG B : . - E A
ot j

- | - Vede - Ve d (a < sl L
Y %'—7'» G

e ﬂg s_}_cw_:-z__gﬁgg,__@g@w Ao acsmn e gg e =0
' i

B L: N L= EDyRESxIpr [oxEXD' /g f/bg;—Zn ]

e . o _Ix/xio-n e

o I o o B K&l b IO

o e . e = 103 xm77 @mﬁh_ L

Tue  veguNved  xwiciscas  Catn | be il

C‘bww —({m —owatags . RUSYSe QL Yesctiandced

oA,
d - .

e/fx(/rv ) w«Q MV;/(& Wi .



== B s L = TR B,

WA = ool
{ —

W ) ,%,
M= 2
A

__________ M = V? ac = Ve s r’("l‘/ Qeqununedae )il Yt
\ g o r
1
L m = obx tusgxNxiex@xt ] o¥x et
. . B — [} x e - .

i Cu=  (7.gvxi0F)l x 8180 07F ¢y 0P F

S - P~ S

Ti2x Jox10dx IpxTr07"? T e
I Loa= 2330 loxi@x3x0® o Zagh.
. - T Zx 1o’ T

o Re= o o 2300100800 x N See
S CeME L 2X oI oE )2

125 N o _** -
i ; Ve : B

. Tnoheovnad véall femace MMacky h,a, '\,MA«M/\V‘LMQM }'gn/\
L vRcluoundg % ﬂar Yewreares,y UL vedlAClS g pagnoviel
mawx{bhw Vartein Uae Ouwett 51 WeW-Vizauantd =
& e v{’/’lm,\, e o pacead o Tn,auw 5 o
Belid-mn  cugtabatabg Pwmmwu% pLA ANCuefn
Seaaig i ey A0 Seace bt — aatelatns
TNkl o0 €0 g alhe | ot BIR

,-ﬁ.m



Exonnivsin  ranivios 10

Poute & 2 b\ el aswe —_—ex loaA6da Qv

bmgﬂw awoxivm%‘m wor  @owvetuwes a ok

mngm e \/a?wm ~ owevrowgly — ettty and

L5 AAALASEN T‘ssvad,% Clmh//ﬁ—m Oy HAALALAD 144

acesvadzd i/yy 1A JAW IR v DUAT Wex&ww‘@

TwL Mth1 arw it %%M&ma pdns m»mvw?

W (@A) e appreciated eu PEVL | CAMNAAAAND .

Seenol,  CAMAAAGAD  ldn  dodant DYl absot

il

wwodl  SUNARE. — o W%ﬁk Wwozllo  at A2 rds

O HAL %aﬁf\cz beamn WM A Node gt Lo

- __M:'r,. . — - I [ e e o e _ - — _ _ _
R . fﬁ _ e . . . e —
—)0— Q o



jaw06

8

2012 4C15 Answers

(2) 1.59kHz 98.6nm (b) 3.77pF (c) 99% (d) 1.28 x10™> ms™2/v/Hz
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(a) 0 , 0 5 0 3 (C) VSI = 80 1— Pl ; ZE’I = SOYPI
280 2(g0 - x) (go - x) Eot 80 k

3z 2 |2R
P=—w —
8 & \lds
(a) 11.5MHz, (b) 404nm 0.103pamp (c) R, =242MQ, L, =3347H,
C, =57.1x1072'F
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