3.0

3.2)

Chapter 3- Problems

Nomina( [out = 254m x S0 A = M

100 Mam
o _ 16
.- Rout = Fosz = 8000 x 542,

= 640 k.

Minimum ountput voltuge = Vst
:V’Tfr
Mn Cox W/
-::l/ 2x20x00°8
ALx10°% ¢ 28/7 ¢

T [FOmV

DC g&u’;q, Av = T gm ( rost // rosa )

where  ros; = ngif’ , Pbsy = wlzlofof'
/ Fa

) _ 46000 L*
vo Cosi/ Mpsy = 20000 [ I bias

= 4500 L
Also,
Im; = mCox(W[_)' [ bias
.. Ay = - Hool//z,u}c@cwu
bias
\/\/\,\,\N\’_\/_\/\/\_,

This result suggests that higher gains are

obtained by using Sma’//w bias (wrrents.

C‘“d/or‘ ﬁarﬁé’-r Craans/stor Sizes (a both
wiedih  end ~£e7tz~.,



3.3)

3.4)

(L dominates fthe Frecpu&/wy 0, &
response.,
o Toias @ oL Gy T C-
Maip ™ Rowr CL 7 T

for _
Rouwt = Fosi // rosy

= 4800 From Probless 3.2
Loias

e

o o oW = Lyias

4-g00L <l
Thc P‘eaft:»-; ‘6A€ é(:ﬁf c“rre»f S‘/-’eed]f np —é[l&

Conrcult.

3dpR

ViChin t$Cysi +$ng:) - Vin Giy - Vom‘-ngdi =0 (3.101)

v, = VinGin + Vout s Cqd ®

[solating Vi gives Gin + 5Cgs1 + sCqd;

sub @ = (3,102)

] ; VinGin + Vout s Cqd B
Vout (Go +$Cqd, +3C2) = (SCodi =Gm)* "Gty # 5 Cgs # 5 Cydi

or V() Vout = Cu'n(Sng/ - Gm,) Vin
where  Y(s) = (0 +5CCyd; +C2))(Oun +5(Cgss+Codi))
= SCqdi ($Coydi —gmy)
= 02 0in+ 5 (o Cysy + O Cyd |+ OinCyd) +(m'n(.z%,@9
+SL((.9dl  (gsi 1‘%1“61(951 +C2 Cyd 'W )

= Cn_(”l'h[l +5(Rl'n((g5; +ng;( /*9m,Rz))*/?1((9d(+CZ))
+ SlRI’r\RL( ngl Cys) H/,g_g; G2 +ng1cl)_—!]

Co Vot GinCsCadi=dm) - SCdi=Imi - GmRali-s Q)
Vin 6 Go (T+5a+ D) — 55 7n

where
0 = RinlCgs +Cqd, Cltgmi RLI] +Ru (Cydi + Co)

b = Rin IR, / Coadi Cacv + Cacr (> + ng: Ca 3
g a T 7 /

> SRS (S ‘v/‘y i vv\.,_,| Yo < J i 7

Q\E‘ D_



3.5) * Assume minimum feature size |\ = 0.8 jum ¥
A sample (ayout of a tramsistor

l

A R A A
L L g

2 |

Estimatin arasSitic capacitances
4 p |
Found in the (ayow% above:
Cgs) = ZwiLCox + Cgs-ov W
LY

S 5 L6 x 1,4 510" +0.2500"° x 75
(67 fF

1

W

C@dg = W ng—ov = 76x0.2 x0° "3

For Cdbi & Cdbr |, we need fo frrst calculate
Cid  and (sw.
( assume Vsg = Vog = SV-2.5V = 2.51)

Cido . _ 2.¢x107* /o-
Lo = | = L23x/07" PPy
C3de = VTt veoo s, T som Co
. = _(swo = 2.0x0°f -L’L
CMW! 0 - L0o3xID PF//VLM

UI+V53/Q,W Vi+32S/09 : o
cont,



3.8) Ceont) S"W“.!W/YJ Cida = 2.3x(0" P%m*‘ and CJ‘SWZ_ZI, 2%/0"%

° Mm
o o Cdb‘ = Adl CJdl Tt Pd CJSWE
= 2x25 x4 x0.8 %1, 23x/0°% + (ZSH,Lstxo\g)x/,o;x,o"f
= ZHE

Cdbz = Adz de1+ Pcly_ (_J‘.SWL
= 2x25x4x0.8%2.3x10" Y (1S +¢4x $x0.8) x .24 x 19

Small - signal model
Rin C CJ«

U 1 c. -
W‘é ’Vgs,-ICﬂgl 9 Vgszy %rw//,fm Cdbi+ Cdbsy

|
Mg = RinlCqgsi +Cgdi ( 1+ Gm, Ro)J# R, (Codi +Cs)

where 4800L
Ry = rosy [/ rps, = “Toias 1[‘/0%/\ Problew 3.2
= 4g00=x/,6

=Jozkn

Gm = l/ZMnCOX WL Ibias = V2xa2 xi65%x Yo x 2Sx107C
= 0.%0% AN

f we assumme Rin = Ry = lozkn

~ |

M3 = 102x03] 167 + 15 ( L+ 0.80% k(6% x 102 %10*)]x 10754 [ p2miols 10-%x
(1S+24+¢2)

= 6.5Fx0° Mfsec = 2T 1,05 MH=
V\"\’\—\NW\_/




3.6)

Summing Currents at node @
ix = GmVx = §s Ux = Wx Gsp =0
S Gout = MRowt =
= gnmu t gs + Gsy
where Gs; = gpsi * Yoso s

_ e~ - /
\MN\’\-\/‘MM\

g

3.7) Following The same .Cinoc/y;:‘s as in
Problem 3.6, this time ignoring Rsi Cie, Gs)),
The impedance loo/u'ng mto the Ssource I

Rout = [ gy + 45|
oot I



3.%)

Frnd wo, @ and zer
) Vg 1f Q and zero
V%MWV.
0.5 pF
Qs J—L q. T P

a  gmi = V2 M Cox ¥ Tpins = V2 x 022085 122 5 10025* = 1.0 674

v
los) = los, = $000L  _ R000 (1.6x00¢)) = 128 k.
Toias 100 x 156 &
- ﬁ@m
gs1 = - s~ 0.5 gm A
% = 0.16 MA/ly

LVVsg + 128, LYV 1+ 0.7

- ~/
Gin ‘—‘-LI?{OX/o’] = $56x/07C U
(s =

@M * gps) T Yos, = 0.1%6 ALy
CL, + Cs;;, = 0.5 +0,0¢P;: = 0_5’41/,/:
Cin = Cin * Cgd1 = 4SFF

C o :V['C:M (gmi+Osi) where Cgsi =0, 2pF
C.Q.Sl CS 'f‘ci'n'(cg_s) '/'Cs)

= 2.21x00 radsfie = 27 x 25 MH2
Q=

= I/GI'V\(QMI"’(»SI)[C@SICS tCin ( Cys, +Cc)]
Gin Cs +(Cin ( g“"/ TC)S;) "'Cg.(/ by,

= 3. 1%qx07'F
A.382x p-tF "\9\‘2&
Mz = ‘_%L"‘—L = S.3xp" md%ec = \;\Q\%@L#MH%
451

Ccont)



3.8) (cont.)

by Sowwrce (s Connected 1o the substrate.
Assuime Cgs, Cydi, and Csby remam (/tnohm;eo{)
and that the only diffirence is the ¢liminat’on
of tramsconduectumcr, gsi.

Jo AL paramilers unchanged except

Gs1 = Gosi * Gpsy = 156 MAN
AR :W" - 2 0b6x/0° C‘%é' = 277 x 33MHz
> e TG x 0 T e

Q — 2.406)”0—,; = 0.7
S 40 x 10717 e

Me = L7 X3¢ MHe Cumchomyad fr“dm port a))
WM\-*"\._/

As expected, the elimination of The body
offect increases Q.

34)  a ¢, = gmigCs _ (Loexi0?) (0.2 <o) (054 x/p71E)
(gm,+esl)((95,+cs> (1.06x10>+ 0.176%073) (0. +0. Sy )xtp™'*
= L14Sx/p07%% 0.125 pF
A 1¢6x 10" —————
2
R' — ((,95, 'f'Cs)L _ (0.7‘1"‘/0_/L)
Cqs) Cs I | 0.2%0. S4xr9™*% |, porip™>
-zs
= S YF6xID —
IS x T 2¥ w
~  Oin _
PE i = elessine (uncwnged
from Ex.3.10)
P2 = Gmit0s1 - L2307 5o g MKz
ng + CL‘ O~? X {Of/Z, R S R

(Cont)



>4) Y Now (1 = Yosi t Josa = 15 6 M4,

With all other valuey th@ngeg()

- Liysx®t
C LOPS*072x 0. 7¢x(p7' — ,O.' |44 pF
Ri = $780_Q (unchamﬁe&( from part a))
pi = 27 x 3.6l MHz (Same asin part a) )
Po = LO?5200"°  _ SuqMHz = 277
0.7 xrp™'2 e

Find the-3dB frequency.

Im@ ?04‘;% 130k

— —

Small-s ignu/ mode| ®

( -:/FF_L C@dz*’
@\( " Cdb
Rs —Cs=304F
= 1ok Cp= 55FF
Vin (c'om‘.)
ds, = ﬁ%of——l'—gﬁ—:lwkﬂ Mo, = howxle ein



?)-[0) (C&nt.)
MS‘:*?? the ofen-cincuct Cime-constant 4/7/),@04(/4\}

‘é/\e Ou.‘fp.ﬂﬁ f'xoo{e Op()m (nateld.
|

e = [fdm//(‘“a/;, + ‘Qf)][CL—i- Co+ C?A,Y

(
 (us3e)(1-07¢F)

= 2% w126 Mz

ﬂouif‘fy 434(8 = [[3mHZ

—_—

3.0 [ Ront 0, e Ax

Vreffé"} Q' __r"’ é‘@m,v.s éqﬂ/_s %rDS(—%/UX
"u'S a

| TQ,_ %Vﬁm

Use test wolfage 4k, 1 fnd Roul,
KC.L.at node O
T Gy Vs T Gsy Us - A * Nx Qos) =~ Vs Gos; = O
“Vs C Gmy + sy + Gosi) = Ax + Mk Gos) = O ®

K,CL O\.i- /(/3
/U.S gM1+(-gSl+gm,)/ljj +(/US '/U)() ‘QDSI :O
./Ug(g/”!’bgmL*@.S/"L%J/)'/VK Jos =0 |
| | B

g o /U.S = g)i’i" ‘;‘{/4 _,L j + B /UX
(cont.)



3001 Ceomt)
sub ® = ®
[_ Qosi ( Qmi +Gs1 + Gosi )
Chmi + 95t + Gos) + Qo)
— Qry t Gsi T Gosy t Gnae
\/\,VVML B
= Fosp M'ri”osz+ I/g”l?_

Prmr

+ gple Ux = J{/K

[

AN
aoﬁou’f:#—)ﬁ

AX

b o M whith s nsrstent with
the vulht obtaned Using
the Sowrce degenerat on

formade .

Vout

3.12) | Toias = 0.1mA
/\/z,;ms/’l"“\‘iT

Nin Hi

From (3.40),
Vout > Vs * Velf = 2 Velt, + Vin,

— 2 Ibre
where Veld, = /“//—:Cc_‘x%’i = 0.264V

Jo Vout 2 27026+ 0.8V =331



3.13)
ég i Rouf Find Rout,
Q; Ll Q(A
R
Q\ QZ

Fromm Section 3.1,
R\ = rDS?—

Cnfv:‘nfj uws the rejlfb/z‘iMj small( Sa'gmw( model :

r—v - Q\Ax

- é‘grw%q éngsu Vbsy é”)ﬂfx
I

Se |

N S
Ax J/ %fmz

KCL af outpyt :
_<9qu *Gs¢) Usy + Yosy Vx — Gosy Usy = dx = O
oo Gy ¥ Gs¢ + Goso) Vsy ¥ dx = Gosy U
Bt sy = A%/ g

oo Ax [ ( Gy 7 gsq "oy 3"//%;; 1] = Gose Y

8 i AJ
R - XX = . T !
v out Ax f,r,\,cu/_ I+ .{a’ ( Ymy 1 sy "quju‘)]
J J [ J ~ Y -

&

Rout = IMosy L1+ Fose ( Gy # Y5y * @o.w)j
\/\%/W

This result is tonsistent with That obtaimed
wsing Source degemeration equation (3.29)



204

Find

g
A\ = Ay A = K _‘Ps — _
gsv = Ve “se = e g -

But ros >> Yoy

o

o v _Tos 2~ | ay]d
'/g,,,,."f'f’,);
Vs = U -~ UD

KCL at owtpat .

Ax + Gmy Vigsu + Gosy (Wx - ) T

“Ax * Gy (Ve - ME)) * Yose (e -4p) =0

o '/(;x "/UQ)(gmv‘!'goslf) + Imy N + Yosu Ux =0 ®

But Vg = AGm, and

N = 7 Gm, VB x[!’;;g;//(l/gmﬂ‘ fos)]

X - {jm:'"mlx

. ®
2 Omy hx

(cont.)



S04 (cont,)

b©®->®

Ak~ Vo Gons * Gosy ) hx - @ngg: 1250 [+ Qs Uk =0

Qosy Vx = Ax (| Qm%g;zpw ! 9»:.@9:‘;)( rosi )

* R PIX o , N\
., Rout £ T ow*(l*ﬁg‘_{fos,)

>>

)

ve 9”11/05/
Z

Jo Rout % Tosy ( M)

\ 2 Q.E.D,

M 2 Teedback /—\Vm(}/sfj

Rout = (- A/ﬁ)Rom‘ ( gpen /oop)

where Ap s the loop gain. To defermine AB , break
W feedback loop and apply o test voltuge as follows:

"““ st
7
9> /\/{s‘f’
Nont
Vos| O Vistsy

Nout = ~ Ymnp Aﬁzsi*(fos://fbﬁ

ooo LOOp g&tim = /‘\g = - QMZ*/)JSE

Jo Rout = (14 grles o,

) Rout X /OJM‘ los| Vx Tosu -
¢ o N 2/ v .
e e ., B g

'l
O




5.05)  Small signal model incorporating the body effect

N
Ux
r% r DS QMQ’UQS%@
fose fsy Vg
@551@‘ % /9”"'3 % %Z/gsq,

©1“|

o |
sy b Imi é ’/QML
% ? L

’Ugjcp = Ve - Vg

vy = Mo+ (Mt Up) Vgmy @
Ay = 7 Gos V@ (8]
B -A
L (e I8y = (14 22)ap
Vo = GmsTdss

Gms t Gos

Mo ~ 5
© (l+%%})/u

o@ /l)ggq, = (lf%)ﬂ@'ﬂ@

/;- ! 7 ] 5 / [/
o term e to body effect
KCL at oulpuf :

“Ax t Gmy Vase t Gosy (M =29) = Gsy U =0
wx oy ( ( ”%) ’U@’/Z@) * Qos¢ Ux = g ( Gosy 959) = O |
féK"/U@(@M; tosy TGse ) + Gy ( /*%:)/l/@ 1o VUx X O O

_
nw Terms (cont.)



315 (cont.)

But W) = "{x/@'i’hz, (e}
g = (A = G, WD) Tos)

i

~ (W@ Yos * Ym, W3 ) ros
= =014 D) G U + 1]

oo Vo = 7 Y los
—-— WG [E]
278, VO

(6], E — [E
Ax - Ax [ + 453\ Grmi 15| -
X qmz(élmq( 1+(1 ?’:3) : qug/gm}) + Gosy *@w) + Yoy Uy =0

ouo RO(A'{' é—; 3/.35 ?E_ [ I-f-gf‘!_‘_f' i m, 7051
Ax D’q’[ élm(H(H%fz)%_*Wﬁ;%jgiﬂ

N gl 2 (14 82) gt g,
DML[ 9“3) %ﬁ_@—m; N %%7,]

Rowt X Vosy (11855 « G Yoss__ i
VOM{ T DSy ( g,"})x Zf'ﬂs’%ﬁmg - rDS(i (@_‘_2—_?_5_/) as 6’5};},0

?.E.D.
3,16 _
) ) 'CSI = 0-?,6 P/“
Vout ch:CgAUCdéuCucb/as
p o, T ©705PF = IS+20+500+ 20 #F
= 5SS {F
U,y\c’-——“jle
Ce Tegse T Sbnsec
”}’Cgoh = TSnsec Mhéhﬁ/i’lﬁ@d
Teg, = 3nsec
2 -3 (U
= 4 — -is /_9,-—)(«—{—0-—- =
Tede Cd Qﬁiﬁl—s- = $§Sx/0 7 % > = 2.%ucg

on /?“(,d'l >> /}(90{‘/ /7’(,931_,6“’”( 7&’51

EE W»zd@ == = 2T X S?ICHZ’



3. 17)

Derivt modg

From (3.161)

[Acsy| = %%L for s=jmw , a0 5> M-3R

1Cor the (/tm“i"\/ 9&11‘1/1 73;*641/1%&\/

M(s)l/ x Ym = |
S:jfb\)odr; -M)odBCL,

Assuming Co = 2 pF,

= LMY g rude = 20 80 Mg

JWodR ZPF v

[n ordey fo nse (3,161), we need to U?V/fy'fh/{i'
Modr << Mps . From (3.165),

A v’
x Jre — PP Sn 610MAT 5> 4w

oba ﬂ”%m/y'/'/‘()y} IS Uﬂ,/fﬁ(\



@ RBecamse Ubg,, = Ub&L

e Isi = lp, 2 g

From above dmalysis,

Lout = ﬁlg
Livn = (/;71"7,) IB

aoo L%;f — _é-;h;__ _ g-‘l
Lin (3+2)% Atz
Louf o~ |- 2

Ve Tin

% Numbers ingdicate
process of reasmaing ov
C{Vla,/yjfg &

2

—_ — —

Bt

z if g>1 qep.



3.04) Show Lowt o |- Z» Lo 2>> |
I:‘V\

X Numbers Inditate
process of analysis *

J. Towt - %/s+ _ Al
Lin Zé_( i 27(5_“)1 Blpt) + 2
- (ﬁ_ﬂ)+2, _ 2 . = | - ___7:__,—
e~ wmae e
® Lout ~ -
I LA o
\/WW—,\/\N\M

Q.C.P.



@
(z(fﬁ le
N
| O I
@IEB L . I%.H (B8t1) € &@/g
L-Te
@_5/. I, L Bti
Bii L

© Vo Ve = Vbez)
Jo Te = Iew 1
O Lot =) L
O Ies= frlerjme = (651
ou Igz = @:;ng Ic; = ééﬁ?j
Lin Tes + Ins + Ing
S8« S ] e
= @%5—£5l+4ﬁ+-1]25
., Tout 8" = pAyrz Ys 2
Lin AR+ YEtL B+ T2 BT 2
R
in |

Q.€ D,



Lont 2
3.20) Sho - | — Py
Iin | Tout )
3 ® B(A1™ [
O BTL = €
(%‘)z e @i~ Le (#+1)
\ +r
@@1;); e@;’qze l/Oﬁ-f; Le
@f 1 -
At FE
O = O~ I0)
(DZGJ' { ®—I:el —’j_, LLIE.
© Ub&l - Vbe'a,
- a
v ZC’( = [er = Le
From the above schematic amaly s,
= [ fr 7
Lin = Loyt [g5 1 [gy = [\.Bﬂ) *@;ﬂf DR
T = é(é‘f‘l)
Lowt (ﬂ‘l‘l)" ZE
., Lot _ plar) = pfr2p
o L - W ﬂl‘f"z.ﬁ‘f‘ 2
> 2
© Iont = +24+2 2 = | -
o T ek o Bz



wa Jlbr‘tli FROM* R bras
1 J :> @ Nbe 2
Q)5 LjQ‘
".."- 0y : rO?. @’"Z’VKL }rﬂ
L
KCL at O -
Ax + gmVber + Mx/rop = O
KeL at @ - Let R+ = Ryras 7/ Yoo /s Va./ ra
4% + gml W?— =0 Wl’?l(/Ll l‘//‘qﬁ//.e_s \/
Rt = '-,/@mz or _/Kie__/’%’-——:e
‘ /
X(lmlvoﬂié/e aS>
Rr 20

“AK + Nx/ro; = 0O

° o

= ROlA-'f é nx o
Ax

For Tbuas = 0.2 mA ) aSJMM/H'VLg /Vbe,z X 0.1V

_ S-0%V
Ribygg = =217 — Sk
A 0. rmA v?:lvi,\,\_
An
4 =, = e B8OV yppkn
~U vi T 0. tmA —



3,23)

Fl'hd AV
Tpms = EX21c = Ie
VER
Ley = ;é’, Le = ;é; L bias
= ,,I_E:.L — B ILbrag
@m; ‘/'T 2 T
Now - - s
Ay 2 o Coi/f Vor) x L
Ao éjm,( ol OL) i’7r,+[Z_g
:(/5n) VT/ze,m
- _ pir Va
fo; = Vpy = ]:(_2, (ﬂ )_(_é,,aj “é/é/’ Tiras
So Vol Voo = ftr VA
Z’ﬁ Tbias
: LA T
.. Av = T O, (f/ot//f(n/) Ty R
= %_ Dbans (B Vi / 1has
AN ‘42 Dhins Rs + (842 V1/T bius
Ay = _ Va I
+ Lléia
VT s
V2
TF  R,—>0 thea A, = YA

AnD o [nopepeho(en“é ot IBIG«S.



324)

% (,{,smg Milley's Theovemm

— Vopt

Rs 15/@». &WL@ MR ICH(“ "Rc//ro e
ey

I Coet Cep( l*gjm"‘w?,}T Y,

Using The method of adding fime (onstants,
AJ-3dp X flr;) * 77(';m‘ where
Yo = [Rs /1 /g ][ Che + Ceo (1 ¢ Guur(Rettr,))]

Tout = [;/O//R(,][Cb'f (1 +W))CCE]
~ [n/ir]c

—



3.26) —
bV  Min Qs | os -
ANoat _‘> Ry (g/kbg

o8 fr E@ ) Z‘b‘;’ Fes

—o Nonf
v

N Rowt

KVL @ © W = Rsdbs + (B+1) Aty (res +R)

6(”0( /UD(AJ“ = (ﬂf"') /(lbg RL
. MNowt _ @1‘ 1) Re - RL
T W (B+1)(ves +R.) + Rs e +R, *R%‘“)

Caltnlating Rownt

o Ak
[—]_'- . 3\7' Sonree R%@ﬂ) QOMT = 7;
Y 8w bsorpts %
tosmption ros Rowt = 12\_//(}%7"%—;,)
— - . M\—M"‘\_—\_\
"> - & A
X
A ‘ Re

((ont )



3.25 (tomt,)

When ILous = 0.SmA |, and asSuming Rs ““fes
241

N _ - (90 _
Ic; X e, = /_,—é; Lbyas 705705 mA = 044 mA
A Fo3 % rp, = Y& = 8OV —
03 02 T m | 63k A
® — _— — ___ﬁ_—-/—“
v, Ru = Yoo/l Voo = Bl ks , lex = éﬁ%j§;3_—é&*u.%i
-
and  Nont ~ 8l ko ~ 100 . _
Vin T 8lkn+ 8§30 ID)XO—’Z‘%Q‘& éjﬁ:
14
= 0.9993
Rout = Ru/(rex+ R%ﬂ))
= Slka /530
=62
R s R
3.26) .
Re Find V_"Z_‘f amd Rin
Vin
Nout
RL From the swall Sl'ymv[ (/:‘aﬂ/ﬂ/m It

s Cleay thal Rin = re//Re
(N
Also, Wo = TellRe o (wlye
R_\ +re//Re d/'ym[e'/)
Vout = t¢n Ve x Re/R wherve

v

Grn = Hhe 5(577)75

ﬁ r?,//Re_

e — J_ = .
oo Mout = V@0 Rt resne Re /R Vin
Nowt X R |
= e L
/.Va‘h _“))%(x m X Rs + Y'QR?.) x RC//KL_
. e 1Re ‘
'/’U'M = _/%’“ x Re | x R /R,

/Ufh A‘fl fﬁR&'!‘Re» -,’-Fﬁ'?e



3.29) [ Rout

Vs = I
Re -

KCL at the output !

“Ax + gm/i/'gﬁ + Nx+ Ve _— O ~
o

. . al
But Ax = ~Wpe = Nye = "Ax”(ﬁ///?e)

n//Rke
@ -0
+/L\)< + ,gm /{)(xf’n///ga + _A'%( (fﬁ//:Qe\ = Mx/r,

'

Roufg% =1, ( I+(gm +’;;0) r’n//Re)

0; @m >> I/V‘D

’: Rouj‘[‘ ~ ro( | + ng(Re//V‘ﬂ)> Q\E(D.

5.28) % Refer to problems 3,20 and 3.2 %



KCL at outpat ©  Ax = B4y, - Q‘/"’/‘/e“)/rw =o U
KeL al e : Ax + Abye = NVegGmr/ A =0
Now express Ay amnd Ve in tervus of Ax omd .
1 x roy (/Cx‘ﬁ/fibv) Voo ~Wx + ey =0 g
Vey = Vx +( Bhoy = Ax) oy
Bl-=R]  Ax + Ay = L Vx + (Bdhoy ~ix)Voy | 9m/3 =0

Ax +Apy + (Ax =B Aby) Voy *9mr/m = %{_"'ZWX
Ax ([ + &g—’v‘—z’)+/{bq(l'—(,5‘f/)ﬂ¢gml): QT}-/UX
b — \—"‘"ﬁ/‘—/ A
DY >> |
v o4 G AX — Loy (B+1) Foy Jrmr X Gy Vx

- ! ~ 3
= Apy X m+l)rwgml[fov@rmﬁx -é]m’UX]

Aoy % Ax_ _ x4
Gt B+t oy
r—————— -
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