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EE42/100 Midterm 2

NO CALCULATORS, CELL PHONES, or other electronics allowed. Show your work, and put final answers in the
boxes provided. Use proper units in all answers.
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1. [5] Express the following power ratios in dB
P/Pref | P/Pref [dB]
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2. [5] Express the following voltage ratios in dB

Vivref | V/Vref [dB]
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3. [8] You measure an AC voltage across a 1k} resistor. The digital voltmeter that you use measures in
RMS (like all voltmeters), and reports that the voltage is 1V. (.~ $£7, 4/)’) ] j
a. What is the zero-to-peak voitage?

Vo= VE Vel ok | VLV

b.” What is the peak-to-peak voitage
Vpp= 2. g l/

¢.  What is the max power dissipated in the resistor?
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d. What is the average power dissipated in the resistor? b
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4, [10] For the circuit below, calculate the steady state values for the current in the two inductors, the

voltage across the capacitor, the energy stored in Ly, and the energy stored in C,.
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5. [10] Two capacitors, each 2uF, are charged in parallel from a single AA battery with a voltage of 1.5V,
and then discharged in series into a 1kQ load. The battery has a source resistance of 1Q2 .
a. What is the equivalent capacitance seen by the battery during charging? C _
charge™ é& )L—
A

b. What is the time constant during charging? Tcharge™ éé“ <

K

¢. What is the equivalent capacitance of the series combination driving the load?

Cseries=

InF

d. What is the time constant during discharging?

Tdischarge™ ,M S

e. How long does it take for the output voltage to droop 5% after the phi2 switches are closed?
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Z : gg . [10] in the RC circuit below assume V,, is a voltage step from 0 to 10V at t=0. If R=1 and C=1nF, sketch
the response of the circuit on the three dlfferent time scales provided. 4
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7. [8] The RC circuit above is driven by an input signal Vio{t)=sin{100t}+cos(10%t). What is Vou(t) in steady

state? léﬁ(t) - %5,},@00{:)-& —II%E-_ coséo?{. - "%S‘“)
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8] Sketch a Bode plot of the transfer fu??f)r of the RC circuit above. Label each ax:sl
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9. {18 total] You want to build an AM radio with an LC tank at a resonant frequency é\&g’ déc. Your
inductor is 100uH and has a series resistance of 200. '
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[2] How big should your capacitor be?

(6] Sketch the magnitude of the inductor impedance (including series resistor) and capacitor

impedance on the axes below. Label each axis!
[2] Assuming an ideal capacitor, what wili the Q of your LC tank be?
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[2] What is the magnitude of the tank impedance at 1 rad/sec?

[2] What is the magnitude of the tank impedance at 10° rad/sec?

[2] What is the magnitude of the tank impedance at the resonant frequ

Q\ w%hﬁ

[2] What is the magnitude of the tank impedance at 10° rad/sec?
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