ELCE 2260 HOMEWORK #3 prob 2 solution U
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a)  Determine the transfer function V /V;,.
b) Find o such that |V, / V| =1/42 .
¢) Find o such that £V, /V, =45°,

J—'al)_C =[R|+ R,| at = ?

d) Isit true that

solh: q) We need onl)/ dombine R, and R, and
treat +this as a standard RC Fiteer,

Vo, = V; R +R, V-divider
R, +Rg + 1
Je<
' RI+RZ+ ~L—
g

Tt s convenient, when -Fimliny cutotf
o ﬁowiny Form :

HQ”) = k | where Kis real
I+J"X and congtant

and X o5 /*eql




We obtacn +he Aesired form by
al/wﬂltnj the '60/0 andl  bottom by R*Rz

H(J‘O) e — | = ‘
I+ P+ 1 /S
Jw(R‘+R,_)C J w 250k 200n
H('w)Z \ = |
J t =i I I-j 20¢8
w(R,+R,)¢ @
b) To obtain \V.i = 1 from -the
Ve E2

above Sformula, we opserve thet

tJ) = {_2_7) (i.e.) ll tJ'l :m

Here} we have H(joo) =~ \
\__\
JX
where X = \ .
@ (R+Re)C

The soin we seek (s where
X =1.

Tth, ' = ]
w (R, +Rz)<

/

or w-—-.‘l______ = 20r/s
(R, +R;)C

TAls s J'qs‘é +he calculaticn of
the cutoff fregue/vc)/,



¢) £Va/V;) = 24V, - 2V, alwgys.

Here « (Vo ): £ A(jw) = 21-2iX
Ve

wkere X = { (s req(.
“"’CRF"RZ)C

Now, <L) =0° sinde | is a real

number.

To anderstand £ I-jx, we may use
a j/‘af:/l of /—j.X';
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We want L H(w) = 45° =0% £(-jx)
So we want AG-JX):-‘»‘S".
Thus, we want X =, Since
£l-j = - 457

SO XE~ l ='
w (K, +R,)C

This is the same problem as in (4).

w=_1___ ; Cwhich is cytofF ﬁfg)
(R,+R,)C
w= 20 r/9
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Rz = R, + R,
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[ R, e
C el = 20 r/g
w |
oM~ W = (R.+Rz)c
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