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ECE 2270 Exam #2 Soln Fos

1. (30 points)
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Using not more than one each R, L, and C, design a circuit to go in the dashed-
line box that will produce the IH(jw)! vs. & shown above, that is:

H(jo} =0at®=0

[H(jo)| = —— at =400k rad /s

N2

H(jo) = g as ) — o

aoln: At \east 4wo solns are possible.

'I) Uge an R and L in eqraLLeL across output:

The L shorts out for w=0 = Vo=0J‘H()0)I=Q

As w >0, \HCjw)}E'\/:, - Rl3sskn wmust ke
22 t

. Vi RiI3.bks + 1.8k
(sinte L acts Uke open cirenit),




An e4sy way s de +the ﬂljebra 4o Find R is to

use ratios: = * = _R\\\?»Lk.n_ .
L 445 RUI3.¢kn + -8k
Thus, Rll3.ckn - 1+ RU3S.cka= L8ka -4
1.8 k. S 5
Factor out L8ka - R “Z = % o Rlz=1%
.8k 5 S
Now use conductance: 1 L= 3 o L2
¢ - + 5 S R/ 4

R= "_Ls(l-ﬁk.rz.)= 2.4 k..
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Th“ﬁ, RI: % $ .—.R§ = i
l.eka 3

T find We, use a Thevenin eguivalent for

all the R!'s and V;. From a‘oove/ Rll3-6k&_=l.%k,sz-§t.
5

\.ekn.ll(l.aksz-‘%) = Ry,

—o +

. sL

———— ) -—

= 4
= Vi
q
This is now ih standard form, so We = RT"‘—aLtookr/s.
LL= R
Th Rrn= b8ko. 1% = ska. 3
boo K r/s I+ %
Rth= Leka- % - oapn
q
L= 08ke  _ o,
= 028 (es =
4o kr/s ™ ;T‘_Z k2 = 2. mH

| R=2.%ka L= 2mH




IE) Use an R and C in series with L8 K.
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For w=0, the C acts like an open.
circuit. This qives .\G(s=jo)=0 and
| H(s=<)0)) =o.

For w -+, the C acts like a wire
and ]HC)‘w')l = 3.6k __hust be k.
Leko+ R+ 3.6k ’

or \H(Jw)] = % (O.QKSL! = 3.6k

1 (o.a k) 8.1ka

Thus, L8k + R+ 36kl = 8.l kan.

R=12.7 k.ﬂ;]

To Find Wy , reqrrqnge coMFoﬂeﬂ'&S <o
put R's 'l:oje'él:er, (without c‘hanjmj HEs)),
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In this tonfiguration we have a standard
RC Filter muL-hLPLieal by a voltage divider,

H(s) = _3.¢cksn . 3.6k Bk R
3.6k + 8kt + R W+s\?,
8.1k
" = 3¢k = 3¢ 3.6k
B.lka+ L l+sC 8.1 ka
e
A better form of HC(s) For finalinj W
is HGY= % . R where R'=8.lkx.
9 R+ L
sC

or HGs)= % . sR'¢
9  J+gR'C

we is where /ngc)/ =‘/._—Z'- "SX/HQ“’)}

Y

or }H(J'wc)} =% &
1

or /SR)C‘[ =
[ 1+ 3R/ V2!
The solh is S=jwe =j L, as s
‘ves Re/= [; L Rc] = [;]=
3/ /S / /JR'C" / J /
and [ 1+ sRc)< | 1+] .LR'C'/=/H;/'/
Re 7"

= |

S0 wg = ‘ and C=_1__ =

—

R'C R'We  8.1ka 4ookr/s
C = 309 FF




