Lecture 33. FinalOnly — Applications, and Exact Equations.

Example 1. Initially, the upper tank initially contains 200 gallons of salt solution
with salt concentration of 0.2 1b/gal, and the lower tank also initially contains 200
gallon of salt solution, but with salt concentration 0.1 Ib/gal. As time progresses,
water flows between the tanks in the manner indicated, with pure water flowing
into the upper tank. Find formulas for the salt contents x;(t) and x,(t) in the
upper and lower tanks, in Ibs.
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Lecture 33. FinalOnly — Applications, and Exact Equations.

Example 2. Find the state—free solution—i.e. with initial values equal 0—for cur-

rents 17 and 1, in the circuit:
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Some reminders about electrical circuits.
The zigzags are resistors and the curlies
are inductors.

Kirkhoff’s Current Law:

e at any juncture, the current in equals the
current out.

Kirkhoff’s Voltage Law:

e directed sum of voltages around any
closed loop equals 0

Impeding voltages across components:
e resistor: Ohm’s Law Er = RI
e capacitor: Capacitance Law Ec = %

e inductor: Faraday’s Law E; =L 4!

Current is derivative of charge:
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We apply Kirkhoff’s voltage law to the
left loop and the right loop.
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Applications, and Exact Equations.

Lecture 33. FinalOnly -
You should find:

Example 2 Continued.
A= <6 f > and f(t) = (36(;&)

in which case it will turn out that:
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