P6.4-5

The voltages at the input nodes of 3 kQ
an ideal op amp are equal so
v, =0V. Apply KCL at node a: 4 kQ
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Apply KCL at the output node of -
the op amp:
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P6.4-8

The node voltages have been
labeled using:

1. The currents into the
mputs of an ideal op amp are
zero and the voltages at the
input nodes of an ideal op
amp are equal.

2. KCL L

3. Ohm's law

Then

v, =11.8-18=10V

and




P6.5-4

Ohm’s law:

Y
f=ol Vi

KVL:

'1-‘0=(R1+R2+R3)i R

(v—m,)




P6.5-7

Apply KCL at the inverting input
node of the op amp

= 6)-0
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10000 30000

=y, =-15V

Apply KCL to the super node
corresponding the voltage source:

v,—0 +Ya +6-0
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v, =, +|[.1|‘G—'r6]—nr
30000 10000

=5 v, +v, +6+v, —v,

+3[(v,+6)-v, ] = 0

= v,=2r+6=3V

Apply KCL at node b:

v, V=W
b Yo7V
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= v, =8y—4v,-18=12V
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Apply KCL at the output node of the op amp:

i+

Vo Yo%

30000 30000

-

=0 =i =-0.7mA



P6.5-10
By voltage division (or by applying KCL at

node a
:} R = RD‘ g ﬂR
R, A
v, = v
’ Ry+Ry * R; b
Applying KCL at node b: | : : : : »
=+ v +
s e R a Ideal
ViV Vi —Vp }
e s =l Ys R Yo
R, R +AR | 0
L L = —
= T[ﬁb—x:Jﬂb =1 o o
1
The node voltages at the input nodes of an
ideal op amp are equal so v, =v,.
L | Re+AR | Ry R+AR| AR (R AR
’ L R | :|R1_Rn R ) R+R, © | “R+R,J R,

P6.6-3
Use the noninverting summing amplifier, entry (e) in Figure 6.46-1.

1000
[1-¢0.5+0.22]
=3300 N




P6.6-9

8 kQ 24 k2
AN L ANN
4 kQ r
BU(i) M o +

10kQ & V1=(3H3) =9V

+
Vg = (4)(-4) =18V

Using superposition, v, =v, +v, +v, =-9-16+32=7TV



a y 3

) owm _ R _ A0 _ g 6078
v, R, 5.1x10

b) ¥ (2x10°)(75—(200.000)(50x10%))
Yo _ - I - : = —0.9957
v, (5x10°+2x10°)(75+50x10)+(5x10°)(2x10%)(1+200,000)

c) v 2:10°%(75-(200,000)(49x10™))

= : : : : - = -9.6037
v, (5.1x10°+2x10%)(75+49x10°)+(5.1x10°)(2x10°)(1+200,000)

P6.8-5

Apply KCL at node b:
R
v, = v =V
b R2 +R3 ( o _p)
Apply KCL at node a:

1‘9—1'0+1*G—(1'm+1'n} B

R, R
+ The voltages at the input nodes of
an ideal op amp are equal so
¥ v, =V
o a =V
Vo= i ﬁ(‘prm + 1'”) 2 R4+R1 Va
= 1 1
R
o Vg = ——t(v, +v )+
0 Rl ( e n)
R,+R)R
(R,+R) T T
R\(R,+Rs)
R,+R)R %4—1 R R
when =+ = 3111(4_1}3— L 3 —
1 R/(Ry+R;) Ry g & 1
0
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DP6-5

We require a gain of T =200. Using an inverting amplifier:

Ry R

10 ki

A N O
o ¢

-

Here we have 200 = e —
10x10° + R,

. For example, let Ry = 0 and R» = 1 MQ. Next, using the

noninverting amplifier:

bl
Z

R
Here we have 200=1+ = For example, let Ry =1 kO and R; = 199 kO.

The gain of the inverting amplifier circuit does not depend on the resistance of the microphone.
Consequently, the gain does not change when the microphone resistance changes.



