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PrOBLEM 10,1

A) First, e convery d a system of 3 equations:

y=A§  d=x-y'  y'=PRy
Nex+, S;MPII"F'? o a s‘.mﬂfe, &’_Quah'c?ﬂ:
y=rd\[}(-yﬂ“—‘ﬁ[x-'3yj

\/?-Ax*-ﬁn}?;y
Salvmﬂ for Yy we ge.+

v = _TA* ;
E> = _&+__ < <m +al:.|'t :r‘f_\ 5
ITAR forem 10° | 99.90
x10°|94.498
ﬂfl,f’.’f?fff"* = ge.w
AT =0.09]

G.E’Surl"\;hﬁ A—s*aqaaa (-H««m m;ﬂrange valu:)
Y

_ 0.09_ . 9x10°
T~ 4%.4% °

AT = dﬁ(l(:ﬂfg; A( :&.\E._L— (:T_gr ]
+ 2
:[HI 1][%& A =[H—AB "dﬁ&' - ‘C(h)%ﬁ
()_ I+AB !
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d) First, we draw a system d]aﬁjhﬂm :
N ()

R Y

Then we write a system of eguations
and solve for v as 'a 'cunc.ﬁ'iw? e+ NC-‘-‘b)

Because we are only interested n

y as a function of N, we can

Ea‘lnarc +the x mtpu&' (ﬁu?arpo5n+|'pn)f x =0
Sy Y

:; = A\ﬁ‘ + N(t)

y=Al-y) +N&) = A(-py) *NG)

y[nmg—_hm’x)
v = N(@&) | _
¥ o [ o |

£rom Pact B : A=sx/0° E=.0

e S _ = 99979 xjo \
1+ AR

D) We com substitute Al)=A s, directly

LS+S
inte Hhe e,x?rea's}an Lo T €rom Part A:
T= ALY = Ags, = Ass, :Ag5|
|+ A{ﬂﬁ S+, STS) < + (|+A0|B)5|
I+ BAcs) S+s, +*BAcS
= TS,

st A Bs, This is the transfer function
of a lowpass Filter with a
5:%1& Pnie at w=ABs, -
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_F?__R_GBLEM 10.2

These are all \deal cpames, therefore we make
the following assumptions:

VS, is whatever 1+ has +o be 4o guaranﬁﬁ
the other aﬂsmm?Haﬂa

A) Uy =0 jmphes that v =0

All of +ne current |, T, -Cfaw;na Harough R, .
wiust+ flowo +l—.r-pu€\n R1 vee Fhe :n?uﬂ' aurru4J AN - s Bero.

Thetefore ©: T=7%, -2. = V. -, (—;;::a)
R, R,

v, = -

7

X

T
=)

T — M ——— L R

E) e con 'F.l'nﬁl ’U; ME;nﬁ H.e vo H'a_qe, Aiw;d.cﬂ‘
relatienship :

’IU"_“ o 'y'i E= ] (ﬂ.ﬁd e, Knowo +"L-a+ ﬂ:=1}:_)

R+ Ry
Nows e wse +he rgl;ﬂ-fmshi;: €rom Part A:
< k) R
R, K2

so\ving €or Vp and collecting +erms gves
vc;.:[iz Ry |vn —Re U

R\ R,
subshtuting for Vo | we get

AT o & Rlﬂa-;] Ra [ -Re1m of
0 [R‘ [RI+Rl ¥ ‘R_l—

-
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Ve 1S kal{-my between v and Pz 2

2

e w‘:;nf;( "U; 4 el E LAJPIIJr'E _
Vv = V-V = Vo= -lz-17)
R —
= LU -3
Subsﬁ-}u*iﬂg for V. g'wﬁa

———m—— S .-

Ve = '2.("1)" g{%)-‘y& = hfa :“':‘)'*1'1&**'&'%,

PRoBLEM 10,3

B e o N S —

For all of +he<e af::cam problems | e €irs+ solve
diteetly for v, o ahd assume +he other one
1S the same. .

Thenn we use 'Hme, Lact +Haat ~Hne, ;npn.H curraﬂ*'i
are zele +o write an expression relat tﬂ@ ’U"a
to the input voltages and U, and ’

Fin.;ﬂih}, we wwbshitute for Y, and Vo and solue for 5.

U= 0 =V

o
K . ra e

o — i
“iL
| Ugz — .__L:_l_>1
ra
This exgression is o-n'l\_; valid € v, > WL ITE U, Ly
there s no c.urrw'l- Jawtﬂq and ‘U'a rust be zero.

e

C) Agaim we can solve directly for Vi (anal +herefore ‘U‘_),
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PROBLEM [0.4

A) This 1t am 1AUErHn CIMP“-::IEI' ionlat™ 4o
problee 10,2 part Al The only Afferemce i<
t+hat Ko has been re.f.-lac.eel By a complex
impedanee ; I

————

cs

it !
Thﬂrﬂﬁﬂrﬂ N Va — ﬁf;‘j i -’,65

= . W K
A= —_L_ 1 |
RCe| whieh s an m-l*eci rater . [fhnk of

Laplace

Because the oparmp is ideal , this expression
holde for all freguencies:
EE v & ﬂﬁ_j

But 1a He real worid} the opam has a .
finite qain; A, at lpw ﬁreiu:_ﬂane as shawh
belows -

F Bl hade
b !

oo = Lo
/-Fregut.ncy S+g

Vespens &

. At some ‘?r-e{uency w = , the jategrator tuns
out o€ head room . T+ needs wore @.n'm an Hhe ©pamp
Cown ?rﬂuidt .So the Als) .-:#_ s only valid for =00 .

Cs
M#ﬂ'ﬂ1+'ddﬁ.
A

Y DRI S e = Ag s,
N N _@rﬂ-‘;{"; aﬂi}, 549,
| “\\ [ \ (3 . d\
| . 8 ., ALS\TE

. o iﬁ*eﬂrﬂ-ﬁrﬁf _ __[___
\ e {-‘raq_uerna? = BCxs

{\\ response
b
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B) This 15 a npnuinuerf;nq amelifier Yopology.
e can putite Als) @(wﬁc“x} , 10 a way similar

+o Part A L
— e | _._.._._.L“C :-——L.:-:"_._
Al =N = | + R 3 where Ls”‘c—;' = Ls+dy  LCsFe
Vi Lsll &
Al 1+ R = \+RLCP+R = Ls+RLCs*+R
Ls i L<
Les*+i

]

Als)= s* +pr g *+1% ||
< .
Re ]

aaaumln% £ i< i.ﬁrcj.e. emauqu A{’S}ﬁﬁcél +LC)

see atiacked Sode Flo+t.

PE— —— b s — .

PROELEM 10.S

We Krow that the leftmogd o arng subcircut 18
an 1averter Lotk e aain of . El'here-i:nre) | +s
oUutour 14 j.mi-l*“_* - This is +he 1rput +o the
<ccond subéircuit.

We Knows that +his signal must be neqative,
because it’s given tha+ vV, 20.

_rhﬁ 5:3&5-"‘0“ 5Miﬁcll!r'ﬂui.+ ;'ﬁu A W ;nut_z.t""l'er‘ Lurl-Hh
& non\inear €lewment in +he Leedback path.
wp must €lows through R, , +herefore we

r

c.om Larite
AD=%@G5-UT)“ =Y -ﬁ(;zr,i
5MBE+;4M+}/*-§ @f'-zf-'b"c_s) and 6/1':0) and (‘U.'.=0) e cae+

£ (a2

solving Lor ¥; and subshtuting, we get

(A e = ‘]
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PROBLEM 10.6

For Parts A and B, we 5a’tut in sienlar Lashnion do
Proklewws 10.5 awd L'D 3.

A) we cam worite

G —‘U'w’u-r«) . o
Vv = AxTle Ve

B 1
ln(" =-YVo D |[va=-kT lw(_?:_)'
I5 Y By 2 EIE

current can mn‘ly flow ‘I"l"ll"ﬂuﬂ[ﬁ +he diode €

lﬁ, ic hﬁaﬁva ]

e B

—17 }U-r

®) 4% Ige - ) VreskT
H RJ.SE—-'Z-"’J_JFR’J
le,‘\s. pam-‘rme

<) Here |5 @ :5+raaqln+-p¢rward circunt, ua!ﬂg He
Glﬂ.nﬁ-‘i'haﬂ'

c1a(AB) = ln A +1n B
. e‘fﬂ)(: %

The detalled o.mﬂyﬂfs i< lef+ 4o the reader.

(aee Hre next Paﬁu)
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'U:‘i _E_ 1ﬂ(}< )
T RI.

V=Y = I}‘!
V=~ kT ln(.l_)d_)
9 \fze
= .
Vus U+ = =K 1nA uh( L\ = =kT jﬂ(xlki
! | y 1 LH(EI_A;) " Jﬁyﬁ‘)] 9 (RIEP
a5 Eh-;:{'KHIL

Uﬂ:-F?ISe_w “_—:R‘I‘gg _:;]"aj,'sj,l) :R‘—] ){I:,l
I (RTg®
[0 |
R3I

By teversing the direction of dicde D, | +he
'm?.:e.r*j‘mr* {,a:i be ﬂm;Heé and (<o) cam Ge connected
divectly: .

yca = U=z = T ,ﬂ(.m..\
‘1 RT.

Thea "U‘HL €. Orn "ae* wm?quedl Lflfa}ng G d!#erauce

am?ln‘:-;ef‘ - R

Vs S
) L [ &) T RIS)]

e
=
-

1

Thie gues the same final result /

vo:(_i__ O\ 1) but itk only |
RIE- L.l D?qm?s, }
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Problem 10.4, Part B (L=1, C=1, R=10"9)
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