Use words to describe the solution process.  Typeset solutions.  

Work is to be done without the aid of a calculator or computer.  Show all steps.  For example, if you integrate by parts, show all the steps of integration.  If you use an integral table, state that as well.

[image: image1.png]Problem 7. (10 points) Consider a basic electric circuit with a resistor, capacitor, and
inductor and input voltage V(t). It follows from Kirchoff’s Laws that the charge on the
capacitor @ = Q(t) solves the differential equation

1
LQ"+RQ + 5Q =V (),
where L (inductance), R (resistance), and C (capacitance) are positive constants (depending
on the material). The current in the circuit is the rate of change of the charge: I(t) = Q'(t).

a) Compare this to the mass-spring equation. What plays the role of the mass, spring
constant, damping coefficient, displacement, velocity, external forcing? '

b) Suppose a given circuit has no input voltage (V(t) = 0) and a positive initial charge
Q(0) = Qo > 0. Find a condition on R > 0 so that the equation has oscillatory
solutions .

c¢) If you wanted to build a circuit that would oscillate forever without any input voltage
(V(t) = 0) what could you do?
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that’s a v(t) and an I(t)   {I know, its hard to read}

