ELCE 2240 HOMEWORK #19 prob 1 solution U
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a)  Determine the transfer function V/V;.
b)  Find o such that |V0/Vl-|=1/\/5.
¢) Find o such that £V, /V; =45°.

d) Isittrue that

joC

‘:|R1+R2| ata):a)c?

solh: G) We need only dombine R, qpnd R, and
treat +this as a standard RC Ffitter.

Vo, =V, R+R, V-divider
RI*RQ + )
joe
HGw) = Vo = R+ Ry
V. R+ Rz + _1_
jod

Tt s convenient, when Finding ceutotf
'Freﬁuendces, to wrete H(w)Yin the
Fo owiny Form : v

H(Jlo) = k | where K:is real
l+jx and constant

and X is preql




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

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

above %rmula we opserve thqt
125 )] =927, Ge, hejfl=fZar™

Here} we have H(joo) =~ \

\*\
JX
where X = \ .
@ (R +Re)C

The seoin 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)/,



d) AM/V,;) = 4V, - ¢V, alwas.

Here « (T@ ) = L AGw) = 2i-iiX
Wi

wkere X = { (s I'qu-
W (R, +R,)C

Now, <) =0° sinde | is a reql

number.

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

So X= | = |
w (K, +R,)C

This s the sqme problem as cn ().

w = ____L______,‘ ) Cwhich is cutorf ﬁ?g)
(R, +R,)C
W= 20 r/9



A4) |t _

{

e | fjme] e
IR,+R1) = R +R,
So ;\_C = R, +R,
- |
TS (R +R,) C T e s

This (s indeed +he same as wy, .



