Chapter 5, Solution 14.
Transform the current source as shown below. Atnode 1,

10-v, v, —v, oV

5 20 10

[

5 kQ 20 kQ

10V
Vo
.-
But v, =0. Hence 40 —4v| = v, +2v| - 2vg—> 40="7v| —2v,
Atnode 2, VitVe _ Yo7V, , v,=0 orv;=-2v,
20 10

From (1) and (2), 40 = -14v, - 2v, —» v, =-2.5V
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We convert the current source and back to a voltage source.

2)s=3
3

@3)kQ 4KkQ 10 kQ
MA AN,

_> v
(1.5/3)V (i) +

§2k§2

Vo = —%(1?5] =-937.5 mV.
(4+jk
i =Yo, Yom0 s6r5pa.
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Vi A

R4

\%%) -

We notice that v; =v,. Applying KCL at node 1 gives

V—1+(V1_V‘Y)+v‘_v” =0 —> L+L+L v, — R (1)
R R, R,

Applying KCL at node 2 gives

- R
V_l + vl Vs — O V] — 3 )
R, R, R, +R,

Substituting (2) into (1) yields

B R, R, R, R, 1
Yo =Ry HET‘R—IW & |
1 f 2 3 4 2

Le.
_ R, R, R, R, 1
"-R{[TR—T][“R R
1 f 2 3 4 2
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After converting the current source to a voltage source, the circuit is as shown below:

12 kQ

W\/lvl /\/\/\/2 VO }_ Vo
I—_

§6k§2

12V

Atnode 1,
12_Vl:V]_Vo+V1_ o — 48=7V]-3V0 (1)
3 6 12
At node 2,
VI_VOZVO_O:iX — v =2v, 2)
6 6
From (1) and (2),
48
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R4
R: M\
_J__NWN a
— R, b >_
Vi—W\ 1
R,
Va—AW,
Vi, Vs
Atnodeb, oY1 Yo "V2 o —p vy R, Ry
1 RZ L_FL
Rl R2
0-v vV, -V v
At node a, L=t 0 5 vy =—-°
3 R, 1+R, /R,

But v, =vy. Weset (1) and (2) equal.

Vo _ R2V1 +R1V2
1+R4/R; R, +R,
or
_ (Ry+R,)
Vo R3(R1 +R2)(R2vl +R1v2)

(1)

2)
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The output of the first op amp (to the left) is 6 mV. The second op amp is an inverter so
that its output is

v,'= —£(6mV) =-18mV
10
The third op amp is a noninverter so that

40 — v =ﬁv0'=—21.6mV




Chapter 5, Solution 73.
The first stage is a noninverting amplifier. The output is

v =908)+1.8=1087
ol 10

The second stage is another noninverting amplifier whose output is
v, =V, =10.8V



Chapter 5, Solution 89.

A summer with v, =—v; — (5/3)v, where v, = 6-V battery and an inverting amplifier
with v; = —12v;.



Chapter 6, Solution 13.

Under dc conditions, the circuit becomes that shown below:

i, = 0,1, = 60/(70+10+20) = 0.6 A
vi =70i; =42V, v, = 60-20i; =48 V

Thus, vi=42V,v,=48 V.
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4uF in series with 12uF = (4x12)/16 = 3uF
3uF in parallel with 3uF = 6uF

6uF in series with 6uF = 3uF

3uF in parallel with 2uF = SuF

SuF in series with SuF =2.5uF

Hence Ceq = 2.5uF
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(a) For the capacitors in series,

C
Q=Q —> Cyvi=Cuv, —» ~L=-—2
v, C
C, C, +C, C,
Vi=VitVvy=—"=v,+v,=——=V, —» V,= v,
C, C, C, +C,
Similarly, v,= 2_y
P v

(b) For capacitors in parallel

e Q0

¢ G
C C +C
Qs:Q1+Q2:_1Q2+Q2= 1 2Q2
C, C,
or
CZ
@
Cl
Ql - Cl +C2 Qs
C C

i= aQ = i, i,= ]

dt C, +C, C, +C,



Chapter 6, Solution 40.

5t, O<t<2ms
= 10, 2<t<4ms
30-5t, 4<t<béms

5 0O0<t<2ms 25, O<t<?2ms
0, 2<f<4dms =<7 0, 2<t<4ms
-5 4<t<bms |-25 4<t<bébms

di 5x10°7°
V = L— =
dt 107

Att=1ms, v=25V
Att=3ms, v=0V
Att=5ms, v=-25V
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L., =6+10+8|[3|8+12)+6]8 +4)]
=16+8|(4+4)=16+4

Leq =20 mH
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L., =6+10+8|[3|8+12)+6]8 +4)]
=16+8|(4+4)=16+4

Leq =20 mH
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(@) w, :lLlif :lxsx(4)2 =40J
2 2
1

W,y = 5(20)(—2)2 =40J
(b) W = Wjs +W20:80J

t
(c) ilzi t_50e—7—°°tdt+il(0)=1(L)(50e—20°tx10—3] +4
L 70 51200 0
= [5x10°™"™ - 1) + 4] A
.1 _ . _ 5\t
iy =—['-50e 200tdt+12(0)=L L (50e 200ty 10 3] )
L,70 201200 0

=[1.25x107 (" - 1) - 2] A

(d  i=1, +i,=1[6.25x10" (*""-1)+2] A
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