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Physics 1C - Winter 2017

MiDTERM EXxAaMm #9

READ THIS BEFORE YOU BEGIN
You are allowed to use only yourself and a writing instrument on this exam.,

If you finish more than 5 minutes before the end of the exam period, please raise your

hand and a proctor will collect your exam. Otherwise, please stay in your seat until the
end of time is called.

When the exam is finished, please remain in your seat, pass your exam to the aisle, and

the proctor(s) will come around and collect your exam, Once your exam is collected,
you may leave the room.

Show all work. The purpose of this exam is primarily to test how you think; you will
get more partial credit for a logical, well-thought-out response, and you will get lLittle
or no credit for an answer without convincing reasoning. Points will be given
specifically for the quality of your reasoning which includes clarity and conciseness.

Please box all of your final answers to computational problems.

Use the space provided to give detailed, readable answers. Don’t try to cram your
answers on the page containing the problem statement!

You mav nee the back of any exam paper as room for extra work.
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Problem 2. (34 points)

Consider the AC circuit depicted below. Make sure all boxed, mathematical answers are
written only in terms of the quantities labeled on the diagram.

Ra Re
. .
~
£o, LO

a. (6 points) What is the phase difference between the voltage in the inductor and the
voltage in resistor A? What is the phase difference between the current in the inductor

and the current in resistor 4?7 Draw_a phasor diagram containing the voltage and
current. phasorsfor.these circuit elements.

b. (6 points) What is the phase difference between the voltage in the capacitor and the
voltage in resistor B? What is the phase difference between the current in the capacitor

and the current in resistor B? Draw a phasor diagram containing the voltage and
current phasors for these circuit elements.

c. (6 points) Let Iy, Iz, Ip, I be amplitudes of the current in resistor 4, the inductor,
resistor B, and the capacitor respectively. Using physical intuition (no math) about
how inductors and capacitors behave at low and high frequencies, what would you
expect for the ratios I1/I4 and I¢/Ip is the low and high frequency limits respectively?

d. (4 points) Compute the ratios I/I4 and I¢/Ig. Do your mathematical results agree
with your physical intuition?

. (2 points) Let i4, i1, ip, ic denote the time-dependent currents in resistor 4, the induc-

tor, resistor B, and the capacitor respectively. What is the relationship between these
currents according to the junction rule?

f. (8 points) What is the ratio I4/1Ig?

g. (2 points) What is the ratio V4/Vp?
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