
Operational Amplifiers
Answers to Extra Practice Problems

1. Using the basic current source configuration, Rref = 7.15kΩ and ro = 50kΩ. Other configurations can be
used, so this is not the only correct answer.

2. IREF = 13.6µA; select R = 1.7MΩ

3. vO

vin
≈ 20

4. (a) R1 = 10kΩ, R2 = 1MΩ (b) bw = wτ R1
R2+R1

= 9.9kHz

5. (a) R1 = 100Ω, R2 = 9900Ω (b) bw = wτ R1
R2+R1

= 10kHz (c) Av = a
1+aβ = a

1+
aR1

R1+R2

= 99

6. See graph below.
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7. See graph below.
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8. (a) vo = vi + RC dvi

dt (b) vo = (1 + sCR)vi

9. Zin = sCR1+1
sCR2+1R2

10. vO = 5vIN − 5

11. vO1
vIN

= −10/3, vO2
vIN

= −20/3

12.

−vO =
R2

R1
vi(t) +

(
R2C +

L

R1

)
dvin

dt
+ LC

d2vin

dt2


