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Chapter 5, Solution 5.

|
Ry
&
—WV
+
Om
Vi +Ava+ (Ri+Rg) I=0 (D
But va=Ryl,
-Vi+(Ri+R0+RiA)I=0
fis i )
R +(1+A)R;
AV -Rol+vg=0
(R, +R,A)v,
vo=Avy+ Ryl = +RA) = . .
0=Ava+Rol=(Ro+ Rit) R, +(1+A)R,

v, Ry+RA w100+104x105_104
v, R,+(1+A)R, 100+ (1+10°)

1

9
~ 10 : 104 = M: 0.9999990
1+10°) 100,001
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Chapter 5, Solution 6.

V-

(-2
—/

Ry
Va é Rin &

[

+
+ -f Avd Vo
(R0+R1)R+V1+Avd=0
But va =Ry,
vi+ (Ro+ Ri+ RA)I=0
I=— - (1)

" R, +(+A)R,
“Avg-Rol 4+ v, =0
Vo= Avg + Rol = (Ro + RiA)L

Substituting for Iin (1),

[ R,+RA
Vo= — Vi
R, +{1+A)R,

(50+2x10°x2x10°)-10°
50+ {1+ 2x10° Jk2x10°
—200,000x2x10°

200,001x2x10°

n

vo = =0.999995 mV

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Mannual mav be displayed, reproduced or distributed in any form or by any means. without the prior

written permission of the publisher, or used bevond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual.
you are nsing it without permission.




Chapter 5, Problem 9

Determine v, for each of the op amp circuits in Fig. 5.48.
2 k2
AN

I m4 3

v

Figure 5.48 for Prob. 5.9

Chapter 5, Solution 9.
(2)  Let v, and vy, be respectively the voltages at the inverting and noninverting
terminals of the op amp

At the inverting terminal,
¥ -
imA=""0 — 4 v=2V
2k
(b) v

Fe
/

Vb Va

Since v, = v, = 3V,

Yo+ 1+ve=0 —» vo=vp;-1=2V
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Chapter 5, Problem 13

Find v, and i, in the circuit of Fig. 5.52.

L

<

= 10k
=

Figure 5.52 for Prob. 5.13

Chapter 5, Solution 13,

=

By voltage division,

90
Vo= — (1) =09V
a 100()

Butvy=v, —» %:0.9 — v, =27V

= 0.27mA + 0.018mA = 288 yA

2 2 *. VO VO
lp=i1+1l2= ——+
10k 150k
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Chapter 5, Solution 16

4
0.5_VC> o

=
Let currents be in mA and resistances be in k. At node a,
05" %s o YoV, > 1=3y,-v, (1)
5 10
L.ﬂ-—of ..... =5
10 N
V=V =V =V, ==V, | (2)
‘Tt s+2° N\ 8
Substituting (2) into (1) gives ™.
10 8
1=3y, ——v, —— vy, =—
8 14
Thus,
i = Eéil’i= ~1/70 mA = —14.28 yA
=-= +—2—2=06(v —-v, )=06(—v, —v,)=—x—mA=_85.71
1}‘ 2 10 (vo va) ( 8 va va) 4 14 JLI
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Chapter 5, Solution 18.
We temporarily remove the 20-kQ resistor. To find V,,, we consider the circuit below.

10kQ
Via¥o S
2kQ
. R 12 kQ
— L NN
£ +

+
2mV B 80 Vin

This is an inverting amplifier.

: 10k

Vi =——@mV)=-10mV
m =" @mV)=-10mV

To find Ry, we note that the 8-k resistor is across the output of the op amp which is
L acting like a voltage source so the only resistance seen looking in is the 12-k(Q resistor.

The Thevenin equivalent with the 20-kQ resistor is shown below.

12 kQ2 a

I

~10 mV

I =-10m/(12k + 20k) = 0.3125x10° A

p =R = (0.3125x10"%*x20x10° = 1.9531 nW
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Chapter 5, Problem 29

Determine the voltage gain v,/v; of the op amp circuit in Fig. 5.67.

£y
Al

Figure 35.67

Chapter 5, Solution 29

. - Ya

z‘é&
o
P
Vi / +
| NN
V'ii- C) R Rz Vo

- R
R R
a . i vb = . vo
R +R, R, +R,
R R
But v, =v, 2y, =——vy,
R, +R, R +R,

Or
Yo _ Ry
v. R
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Chapter 5, Problem 31

For the circuit in Fig. 5.69, find i,.

12 kL2
ANy
6 kL2
iy
dmA | EE_: Ikiz oo ) %
&
Figure 5.69

Chapter 5, Solution 31.

After converting the current source to a voltage source, the circuit is as shown below:

Wy

MM F}“

Atnode 1,
12_V1 :V! V0+V1_V° —» 48=Tv1-3v, (1)
3 6 12
At node 2,
V'_V":V"_O:ix . 2)
6 6
From (1) and (2),
_48
Y
Vi, .

i, =—=727.2pA
* = Bk Jalaliy
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Chapter 5, Problem 40,

Find v, interms of vy, va, and vs, in the circuit of Fig. 5.77.

+
p— VU
R R R R;
Vi +: _
Y2 = V3 R2
Figure 5.77 For Prob. 5.40.
Chapter 5, Solution 40.

Applying KCL at node a, where node a is the input to the op amp.

V1—Vj +V2"'Va +V3_'Va

=0 or vy=(vy+ vo+v3)3
" 5 R a= (Vi + V2 + V3)

vo = (1 + Riy/Ro)va = (1 + Ry/Ry)(Vi + v + V3)/3.
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