1. {9 points) For the following matrices

V21 -1 -3 -1 -2
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{a} Give a geometric interpretation for T'(x) = Az,
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(v} Calculate BD

(¢) Find B!




2. {6 points) Solve the following system of equations




3. (9 points) Find the eigenvalues and eigenvectors of

A= Lzl g]
J‘c ¢ { A2 } = det { { : 63 )

=(2-2)(6-2) 3
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=382+
= (-3 - 5)




4. {6 points} Solve the the following system of differential equations
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with the initial conditions z{(0} =5, y(0) =
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5. {6 points) For the matrix A = [ OM 34]

{a) Determine the stability of the system & (t) = AF{t},
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(b If F{0) = E], find lims (¢} (Hint: you do not need to solve the system)
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. {6 points) Sarah and Adam own competing timium refineries located on the Brianese river. At any
given time ¢, Sarah and Adam have 2:(f) kg and y(#) kg of pollutant in their respective plants. Pollutants
from Sarah's factory drain inso the river at a rate of .000zx kg/min and pollutants from Adam’s drains
at a rate of .002y kg/min. Also, due to proximity and shady business practices, pollutants from Sarah’s
factory flow into Adam’s at a rate of .00lz kg/min and from Adam’s factory into Sarah’s at a rate of
A01ly kg/min. Assuming no more polintants are being added, set up a system of differential equations
describing this model.




7. (6 points) Let A be a 2x2 matrix such that

11 . h 4 [4
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{a) Show that A is invertible (Hint: You do not need to know exactly what A is)
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(b) Find the ei genvecto % and eigenvalues of A7}
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1. {4 peints) Find the following indefinite integral

3 J‘“ 2be dv f




2. {6 points) Find if the following integrals ccEerge or do not converge




3. (5 points) Find the equilibria for the {ollowing differential equation and state weather each is stable or
unstabie.

fy 15
p =(y—y )m(y +15)
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4. (5 points) Find the thirdd egree taylor p olyn "If (z+1)1/? centered at [ and use it to approximate

(1.1)*/3 {you do not need to simplify this approximation).
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5. (5 points) Solve the following differential equation,

i .
L=ty +3y) 5 y0) =1




6. (6 points) Tim has a 120 L fish tank which initially contains a concentration of 5mg/L of ammonia.
In order to purify this, Tim removes water from the tank at 3 L/minute and replaces it with filtered
water containing only .04mg/L of ammonia at the same rate,

{a} (2 pomt:;) Set up a differential equation appropriate to this system. Include the initial value
' o . b
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