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1. The op-amps in the following circuit are ideal.
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Let v, = output voltage of the amplifier on the left. Let v, = output
voltage of the amplifier on the right. Then

a) Find i,
b) Find the value of the right source voltage for
which i, = 0.

[a] Let v,; = output voltage of the amplifier on the left. Let v,z = output
voltage of the amplifier on the right. Then
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Vo1 = “'1?('—05) =3 V, Vga = _—56—(04) =—-16V
. Vo2 — Vo1 —_
g = "‘1——"'000 4.6 mA
[b] i, =0 when v,; =vg2 o from (a) v =3 V
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2.

The op amp in the noninverting amplifier circuit of

Fig, P5.43 has an input resistance of 440 k{), an out-

put resistance of 53 kY, and an open-loop gain of

100,000, Assume that the op amp is operating in its

linear region.

a) Calculate the voltage gain (v, /v,).

b} Find the inverting and noninverting input volt-
ages v, and v, (in millivolts) if v, = 1 V.

¢} Calculate the difference (v, — v,) in microvolts
when v, = 1V,

d) Find the current drain in picoamperes on the
signal source v, when v, = 1V,

¢) Repeat (a)—(d) assuming an ideal op amp.
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=] 5500 * 600,000 T 240000 ~ 0 OF 78:5Un—25v, =1,
Yo Yo Un , Vo 100,000(vp — va) _ 0
30,000 240,000 5000 -
5T — vy — 48 x 10%(vp ~ ) = 0
- 160
Up = Ug -+ Mﬁl = (11/15)vg + (4/15)7-’31.

600

5Tv, — v — 48 X 10°((11/15)v, — (11/15)v,) =0

5Tv, + 3,520,000, = 3,520,000v,

785 2.5
A= = 8,804,474.5
3.52 x 10° 57
78.5
N, = Y= 272.8 x 10,
3.52 x 10° 3.52 x 10y,
N, ] Uo
Vo = '*A—' = 30.98‘119, ;j—; = 30.98
v —2.5
[b] Ny = g = 8,800,057v,
3.52 x 108y, 57
N.
Uy = zl— =0.9995v,; v, = 999.5mV

v, = (11/15)(1000) + (4/15)(999.5) = 999.87 mV

[c] vp—v, =367.94pV
_ (1000 — 999.87)10~3

d] i, = =
[d] i, 160 % 10° 836.22 pA
[e] %—F%:O, since v, = vp = v,
Vo = 317y, E=31
Ug
Vp=vp =1V, tUp— v, =0 V; z
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Problem 5.39 in Nilsson. (vor is slightly under 16 V)

15v
15Ve—— ¥

ivol
d )/l_m V2050
Om2. 4 15V
\le J/§2k§2
10ve— 1% i
3 .y = 5kQ
/l-ism J/éo.z;kgz \L
OmA 1_2 .10‘#’ J_1
2 1kQ
10mA
A 4
15— 10
i, = = 1mA
! 5000

is +11 +0=10mA; io = 9mA
Vo2 = 10 4 (400)(9) x 1072 =136 V

. 15-136
13 — W == O.I IllA

34 = 33 ‘I— i'l = ]_.TIIlA

vo1 = 154+ 1.7(0.5) = 15.85 V



