
Physics 262
Practice Midterm Exam

Remember to show your work.
The real exam will be similar in form, but somewhat shorter.
You may bring a 4′′ × 6′′ notecard. You may use a calculator

for arithmetic computations.
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1. (?? points) Based on the gain plotted below,

(a) Is this filter high pass or low pass?

(b) What is the gain at DC?

(c) What is the critical frequency, fc?

(d) What is the roll-off (dB per decade) at high frequency?

(e) What is the passband ripple (dB)?

(f) What is the order (number of poles)?

(g) Butterworth, Bessel, or Chebyshev? How can you tell?
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2. (?? points) Consider this simple 2-pole RC filter.

(a) Calculate the complex response, vout

vin
.

(b) What are Q and ω0?

(c) What is the roll-off (how many dB per decade of frequency)?
Sketch gain (dB) vs. log ω

ω0
.

(d) Qualitatively, how would this filter differ from a 2-pole Butter-
worth in terms of (i) sharpness of the knee; (ii) time delay vs.
frequency?
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3. (?? points) For a generic 2-pole filter (high pass or low pass, your
choice), work out the time delay in terms of ω, ω0, Q, and k.
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4. (?? points) Choose resistor and capacitor values for the above circuit
to make it a high-pass Butterworth filter. Specify values in terms of a
desired critical frequency fc.
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5. (?? points) Choose a turn ratio for the transformer that gives 6 V peak
output voltage (that is, 6 V amplitude). Assume 0.6 V per diode.

6. (?? points) Choose the capacitor value so that the output ripple is
1 mV across a 10 Ω load.
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10k

12V

i1

i2

1Ω

7. (?? points) Assume 0.7V drop from base to emitter on both transistors.

(a) Find the currents i1 and i2.

(b) Explain why i0 ≤ i1 + i2.

(c) As an approximation, assume i0 = i1 + i2. How much will i0
change if the power supply voltage is doubled?
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8. (?? points) The AC voltage

V (t) = V0 cos(2πt/T )

is attached to a resistor R. V0 is called the amplitude.

(a) What is the peak-to-peak voltage, Vpp?

(b) What is the root mean square voltage, VRMS?

(c) How much power is dissipated in the resistor?

(d) Inexpensive meters do not really measure VRMS. It is easier to
measure the average absolute value,

VAV = |V (t)| = 1

T

∫ T

0
|V (t)| dt.

Calculate VAV in terms of V0.

(e) Given a circuit that measures VAV , how would you scale that result
to estimate VRMS?
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