Summer [A] 2015 Dr. Menachekanian

Physics 1C: Midterm 2

There are 180 points on the exam, the exam is 12 pages long (including the cover and formula pages), and
you have 100 minutes. The exam is closed book and closed notes. The use of any form of electronics is
prohibited, except for a basic scientific calculator. To receive full credit, show all your work and reasoning.
No credit will be given for answers that simply “appear.” If you need extra space, use the backside of the
page with a note to help the grader see that the work is continued elsewhere.
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i Consi(.ier the RLC serigs circuit shown below, which contains a switch, S, that has been open for a very
long time, and a capacitor that is already charged to a value qo. The inductor has inductance. L tih~e
resistor has resistance, R, and the capacitor has capacitance, C. The switch is then closed at ¢ =’0 ‘

(a) Using Kirchhf)ff ’s loop rule, write down the appropriate differential equation that the charge, ¢ (t),
on the capacitor obg}'s at any time t > 0. Be sure to explain why the terms have the signs that 4
they do when applying the loop rule element by element. [8] /g
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(b) Upon showing your work step by step, properly solve this differential equation assuming the system
is underdamped. Be sure to use the appropriate initial condition to get THE solution for ¢ (),
instead of a general solution. [17]
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5. Consider the AC circuit shown below. The AC source outputs a voltage, V (t) = V;cos (wt), which
is, of course, the real part of its complex counterpart: V( ) = Voe't. The inductor has inductance,
L, and the capacitor has capacitance, C. This circuit’s output, V., (mdlcated by the terminals), will

be fed to another circuit. Currently, there is no load hooked up to the output, so that the load has
infinite resistance.

L
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(a) Find the current (magnitude and phase) AND the charge (magnitude and phase) across the
capacitor. Quote the phases relative to the source voltage. [24]
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ii. Suppose that the input voltage is modified into the following form:

V' (t) = Vbe + Vo cos (wt) ,

voltage, and the remaining term is what we

where Vpc is some background, constant DC
t in order to ensure that

have already analyzed. Discuss how you would construct this circui
the attached load gets minimal AC voltage delivered to it. [9]
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