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2. {45 Points} Use the circuit below to solve this problem. Assume an ideal op
amp.

a) Find the voltage gain V,,/ V.

b) Find the voltage gain V,/ V,, as a function of angular frequency.

¢) Find the voltage gain v,/ Vi, as a function of time, if

Viy AXU 6\1 ]J+ 3[V]cos(300[rad/s]).

.JL'I'J U;J\ ULL“U}BJ&J

T~

OF QMP :f—i]
4.7k has neq. foh bk,
through Y.7fkn],
2,21k OF amp # ol
haS mej, 'Fr:ib/:)

él\romjfn LX Cmc'(u
fD(ﬁJ resi Stor.

-t
+

vin(t)

Uk

L‘ = —U-}(F-v-—“ = __U:J:“’_ﬁ-a—’“ = é
2.2 fend 2.2 fkn3

0\) \/A _ 7 NOU‘J @O{C) /_x acfS as A

Vi ' Shoet circuit, SO
Up=TLg 1M =~ Von 6
a’a)jk.m?

Yoo o - L=zloyss]
Vi a2

Cee nkt page,




ECE 3355 Final Exam - December 12, 2015 — Page 16
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=
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1w the le,sor afomm‘m)
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5

Vo = =T, (10ka) + jw Kﬁ[m@

=-Vin ' ‘
Va _;2-&5[_;:;13 (l[kR} +Jwg-aé’“H])

Va

Vi |

Now) WEC vemew benr H’[‘Lﬁt }[H]; ][zié&] )
so | [3{_‘}: 1{s].

\_\_/_9_ = ~0485 - yw 3.’?:272;”5‘)

= ~0Yyss - jw(3.727)[%ﬁ:{

Vi
J . st na’ Mﬁ"i"’é‘\es.)
C) Ja =7 Since these ave 5§ 7
Vin. Uy = 3fu) <os (300[7224] ¢)
Va (£) = = Lo 1fkend ~ 8 £ L0
. N 982 5 ‘300 "“—“sﬂ t
Since lg = < ( L ]—) s 1,36'7’2’:/”"}](05 3005‘%’?2&

” 2.2 knl
Vs, ()= — .3 6% fy) cos (Eoo[yi?jt) +-
1118 [ £) 008 (- sin(BeoLF T )]
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- |
So, Ya - []. 3¢y sinfoo fredl &)
Uw' — "}" )”8’ -—~k s ,__)(!Og

(oS (300 Jrad) 1y

A ——, -

5. S —O048S + 0.0011% tan(300[wd) ¢)
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3. {45 Points} Assume an ideal op amp in the schematic in Figure 1. Find the

values of R, Cy, and Ly that will produce the magnitude Bode plot that has the

straight-line approximation given in the plot in Figure 2.
. CX

N 1 his 5 the
‘\}hu(?»"t\‘nrﬁ COﬂ?qu!‘ﬁf’)'oq

of the op amp, and

= | So we know the
35‘.}?0. B), jo?ag t+o

Figure | ,
VHE |, in [dB] the phasor
= T doma;nJ we
% can 36'{‘
35 _ |
NG the traaster
T - fune Bon.
LY ]
N >510PE_,
™ ki o8
- IS -0 [z
-5 k‘
- £, [Hz]
0.1 1 10’[ 100 1000 } 10° 108
fry Figure 2 {3\
The teansfer function 5 —onE (Ra“i*dwcxl -
Hiw) = ~ (3wWexRe + 1)
_—-—-—-——-———"—‘—M

:)UJCX ( Rl*jWLX)

See next pase
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TL);_S has 2 Poles) P | zevo.
One )Qo’e s at Ww, = O

Z

andk one at w._ = _&_
Lx

T})e 2 EVD 1‘3 ﬂ'ﬁ W3: I
RaCX

T)/\e Fo}e ;\S az," “Far- %S’OO[H%jJ which
CO\"NS})anS to WQ\ =, = aQ.O[kV:‘lj

220 [usdy o LikR)
Lx

) SO

Lx = Y Sm Hjﬂ
IV\ the fre7ueﬂc7 range below n"[‘l (.‘:""d WL):
Rt ot e myt
Ivl v\ S;mrla\f way) a.looue '1(3 (ﬁ\"ﬂ{ "J.Z.)J
‘ _
RZ)> ‘;J_Zx ) se We R
N » — 2
S'o) between Fy aad o, the gam ) R
.%.?:«) - IS[G{B}.
< "R
]OQ%,O)_: E;f" - 542, So ‘Rzzs.ea[uﬂ
| (See nextpasd

aod do l2g:0
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The zevo is at 1(5 = J&“[Hzejj 5O

Us):-‘ = adm___L._
s TS 79';1[&?«?”&,@

I
Cx = @‘1-21)(5630)
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