
INEL 4202 Fall 2012 - Partial Exam 2 - Practice problems

1. Shown below is the frequency response for the voltage gain of a non-feedback amplifier. Determine the
approximate value of the feedback network’s β that will yield a phase margin of 60 degrees.
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2. In the amplifier shown below, voltage-sampling, voltage-mixing feedback is employed. The active ele-
ment is an opamp, for which the open-loop gain is 105, the output resistance is rO = 1kΩ, and the
input resistance is rd = 100kΩ.

a) Find the feedback network’s β, R11 and R22.

b) Use feedback theory to find the feedback amplifier’s voltage gain Avf , input resistance Rif and
output resistance Rof .

−

+50kΩ

100kΩ 100Ω

100kΩ
900Ω

vo

vi

3. Determine the voltage gain Av = vout/vs, Ri = vs/is, and Ro (as shown). Assume all Cs = ∞ and the
following parameters: MOSFETs - gm = 2mA/v, rds = ∞; BJTs - β = hfe = 200, rπ = 4.5kΩ and
ro = ∞.



4. In the following amplifier, voltage-sampling, current-mixing feedback is used. Find the feedback am-
plifier transresistance, Rmf . Assume that the capacitor is a short circuit at the operating frequency.
Use hfe = 100 and rπ = 2kΩ.
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5. In the following amplifier, the opamp has an open-loop d.c. gain of 104 and 4 poles at 1MHz, 10MHz,
10MHz and 200MHz. Find the smallest ratio R2/R1 for which the amplifier is stable.

−

+

R2

R1

vIN

vOUT

6. For a current-mixing feedback amplifier, Rif = 110Ω, Rof = 26kΩ, Af = 20, and ωL,f = 10rad/s. For
the associated non-feedback amplifier, Ro = 2kΩ and ωH = 104rad/s.

a) Find the non-feedback amplifier Ri, A and ωL.

b) What’s the feedback’s network β?

7. A feedback amplifier displays a transresistance gain RMf = 105Ω, Rif = 10Ω and Rof = 10Ω. The
feedback type is voltage-sampling, current-mixing with β = 0.9×10−5. The source’s Thevenin resistance
is Rs = vs/is = 1kΩ and RL = vo/io = 2kΩ.

a) Determine the current and voltage gains, Avf = vo/vs and Aif = io/is respectively, of the feedback
amplifier.

b) Find the transresistance gain RM = vo/is, input resistance Ri and output resistance Ro of the
non-feedback amplifier.

c) Determine the current and voltage gains of the non-feedback amplifier.


