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Hom Assipnment No. 3 - Solution

1.) The op amps in this problem are ideal.

a.) Iif v, = +1V, find the value the

Ri=1kQ  Ry=10kQ

v
currents iy, ii’ i2, i, and i . M . WA o
including the sign. . T N i iy Ri=
" >1 10k
. _ 1V ) b
h=1gq = ImA = = = W99Q3A
, . -10V . -10V
(=0 12=_10kQ=~lmA =1k =-1mA
b.) Express v, as a function of v, Rint
and v f 100kQ2 500kQ
2 121 v M MAN—0w,

Note: Vo1 =Yy

v2 o FAM A A
And Rina -
v, =-5v; - 10v,, = W99Q3B

"V, =51y -10(-vy) = -5v| + 10v,

R, =R, = 100kQ

c.)Find R, and v if i = 0.1mA.

R, =0

n

and

Rin 100k€2

P

Iy 10k Vo

O
W99Q3C

v, = 100kQ-i, = 100kQ-0.1mA = 10V

Rm and v, if i] = (. 1mA.
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12,24 Applying op-amp assumption 1 to the circult on the next page, the voltage at the top of
R; is vy, and applying op-amp assumption 2,

Vg _ Voo R,
R, R, °F Yoz=7Vej™
1 2 1

Since the op-amp tnput currents are zero, and

VOl = ‘—le - lRa = _(%‘2“' + %B')VG
1

1

|=v_8
Rl'

Alternatively, the voltage at the bottom of R2 is zero, so

O+

v
9

12.29 Taking successive Thévenin equivalent circuits at each ladder node ylelds:

_Veer _ g 3y g ~Vrer - g gy i _Ywr ) gy | _Yasr _ 5 4y
16 8 4 2
12,74
5
Bz__.___%k‘.,_).._"_=L | Ap=19" _ 476051
2kQ+ 40k 21 2]
R,  40kQ 3x10°Hz _ .,
———m———— = = f =———-—-—=l4dkllz.

(b) Ay =(~20)® = -8000 {78dB) | fy; =0.51fy, = 72.9kHz




