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Solutions for homework assignment #3

2.9
A)

I1 + IF = 0 IF =
Vo

RF

G =
Vo

I1

= −RF

B)
This is not a negative feedback circuit. When V1 > 0, Vo goes to maximum negative voltage.
When V1 < 0, Vo goes to maximum positive voltage.
C)

I1 + IF = 0 IF = V0sC

G =
Vo

I1

= −
1

sC

D)

I1 + I2 = 0 I1 =
V1

1

sC1
+ R1

I2 = VosC2 +
Vo

R2

= Vo

(

sC2 +
1

R2

)

G =
Vo

V1

= −
1

sC1
+ R1

sC2 + 1

R2

E)

I1 + I2 = 0 I1 =
V1

R1

I2 =
Vo

R2 + 1

sC2

G =
Vo

V1

= −
R2 + 1

sC2

R1

F)

I1 + I2 + I3 = 0 I1 =
V1

R1

I2 = V1sC1 I3 = VosC2

G =
Vo

V1

= −
1

R1
+ sC1

sC2

G)

1



I1 + I2 = 0 I1 =
V1

R1 + 1

sC1

I2 =
Vo

R2

G =
Vo

V1

= −
R2

R1 + 1

sC1

2.10
Node equation for point V2

VB

R3

+
V1

R + ∆R
= 0

Node equation for V3

VB

R3

+
V1

R
+

Vo

R2

= 0

We want to eliminate V1

−VB

R + ∆R

R3

= V1 = −VB

R

R3

− Vo

R

R2

Vo

R

R2

= VB

R + ∆R

R3

− VB

R

R3

= VB

∆R

R3

Vo

VB

=
R2

R3

∆R

R

2.11
A DA has Vo = ADV1d + ACV1c, and AD

AC

= 120 dB, where V1d = V+−V
−

2
, and V1c = V++V

−

2
.

We are given that

V+ = A sin ωt V− = 0

and that

〈V 2

o 〉 = 1.0 V

We are to determine AD and AC .

V1d =
A

2
sin ωt V1c =

A

2
sin ωt

Vo =

(

AAD

2
+

AAC

2

)

sin ωt

so that

〈V 2

o
〉 =

1

2

(

AAD

2
+

AAC

2

)2

=
A

2

8
(AD + AC)2 =

A
2

8

(

106 + 1
)2

A
2

C

2



AC =

√

8〈V 2
o 〉

A2 (106 + 1)2
=

√

1

0.00421012
= 7.07 × 10−4

Then

AD = 106
AC = 707

2.12
We have a DA described by Vo = ADV1d + ACV1c, where V1(t) = A1 sin (ω1t), and V ′

1(t) =
−A1 sin (ω1t) + A2 sin (ω2t), AD = 103, and AC = 10−2.
(a) The CMRR of the amplifier is

CMRR =
AD

AC

=
103

10−2
= 105 = 100 dB

(b) To find Vo(t) we first write down V1d and V1c,

V1d(t) =
V1(t) − V ′

1(t)

2
= A1 sin (ω1t) −

A2

2
sin (ω2t)

V1c(t) =
V1(t) + V ′

1(t)

2
=

A2

2
sin (ω2t)

Vo(t) =ADV1d(t) + ACV1c(t) = ADA1 sin (ω1t) −
ADA2

2
sin (ω2t) +

ACA2

2
sin (ω2t)

=ADA1 sin(ω1t) − (AD − AC)
A2

2
sin(ω2t)

Inserting numbers we get

Vo(t) = 2 sin(2π400t) − 1000 sin(377t)
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