ELCE 2260 HOMEWORK #3 prob 5 solution U
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R =18Q Ry, =36Q C=3125uF L=2mH
a) For the band-reject filter shown above, determine the transfer function V/Vi.
Hint: move R to the left of L and C, and use a Thevenin equivalent.

b) Find w,
¢) Find w¢; and wcp

d) FindpandQ

seln: q) wWe redraw +the crcecuit with K,
‘o the left of L and C:

We remore L and ¢ +o Find the
Thevencn e.gufuqlefrt oF v, R, and
Ry We then measure the voltage
acroess Ry, The Vol~éaje,~diuialer

Formala yields +tAe qrswer:



b) we = _UI = \ r/3
yLC VZae- 3125,

we = 4 k r/3
é) To Find Wa) and Wy, We  Solve
M) = g e Il

The max |H|] will occar when

the imaginary part in the
denominator (s 2ero. Th:S
sccurs when w=0 or w->w.
The value we get s

WI Hl = Re
R,""Rz

So We sol ve

\ Hl = IRth*éRz ‘ l-.\ = = RLR‘_"‘J—;
SL-1
w¢

/ \
The solh will occur when

I--J R’Th = i?
wl~_\
wd

Since \ q«-g-:)k ' - "qt.,. B“‘

we must have Rrh =%,

wl- L
wQ



R, + Ra

To Find Ry, we tamn ofF v,
which becomes a wire, and /(ook
in from a,b. We see R, =R [[R-

Rm = Rl /’Rz

Our new cCircdit model: (fre,.donm'.n')
RTh
—-—o——\/\/\-—»—@ +
L L

e

v.e.® ] v
vt — . ﬁ
R|+Kz JwL

Our transfer funation i3

‘ -
HGw) = Vo = jwe*i®L ¥R
Ve Ri+ Rz

RTh'U‘J_:.”_C‘ +JvNL

Ve

. ;.
= Rx J(‘”L‘wd) _
R,+R Roqt = fwol=_L
t 2 -n‘ J(w C)

w

D‘:vialing top and botkom by
E(NL*—LC-:) yields a ¢dleaner form:
0

Ry+Ry V=3 Ry -3 2
wl - w-2m- |
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or  Ryp = '—*-'(wL-AL__)

or iRy = wh - |

or ';!K.‘.hw =w L - L
c

or w L 3 R'Th w — L a
2 c
= Lc

+ * !
or W= t Ry * Rl&)'h‘-
zL 2L Lc

We use -the w>»0 roots:

2 B |
w = T Ry +1/R1-,,) +
12 e ——
2L 2L LC

Rwy = 12 = 3K r/3
2L Z(zmH)

o=y k)2~(r /5')2 = w," (above)
Lc

wz T3k G+ Gk ). /s =t 3k Sk rk
)

Wai, = 2K /3 and Bk r/8

d) B E Wy~ Wy = R%h =_'_Z_{l;'=6k r/s
Zm

i

= bk r‘/s =

R= W, 2
yei 6k /% 3



