[image: ]
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]
image1.png
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(1 point) Inthis problem you will ransform this differential equation
2" 52" + 6z’ = 0

into a system of inear differential equations.

‘You would introduce new variables

ol

the matix form

, ,
a[® 1
= |z = Ed ;
@ 2

3 — — 73

Now, take the 3 x 3 matrix you found above (we'l refer to it as matrix A ), and find the characteristic polynomial of matrix A

P(N) = det(A — AI) =
Note: enter lambda for the variable A

Now determine the eigenvalues of matrix A. Enter the eigenvalues as a comm-separated lst

A= -
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(1 point) Consider the system of differential equations

% = 32021y,
dy _
= 126273y

For this system, the smaller eigenvalue s
and the larger eigenvalue is =
The solution to the above diferential equation with iniial values z/(0)

a(t) = =

y(t) = L
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(1 point) Solve the system

with the initial value

«o-[7]

2er200(11+8

2(t) =
8
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(1 point) David opens a bank account with an initial balance of 1500 dollars. Let b(t) be the balance in the account at ime ¢. Thus b(0) = 1500. The bank is
paying interest at a continuous rate of 3% per year. David makes deposits into the account at a continuous rate of s() dolars per year. Suppose that
5(0) = 1000 and that 5(t) is increasing at a continuous rate of 2% per year (David can save more s his income goes up over time).

(a) Set up alinear system that models the situation in the form
& maib + mios,
& b+ mas,
&= mab + maps.

my = =

myy = =

my = =

my =

(b) Solve the system you set up above to find b(t) and ()

bt) =

s(t) = =

Note: You can ear partial redt on this problem.
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(1 point) Solve the system

S e 2]

andz(0) = [:]

Give your solution in real form.

2y =

2=
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(1 point) Suppose A is a 2 x 2 real matrix with an eigenvalue A = 1 5i and corresponding eigenvector
= [—1 + i]
G- .
i

Determine a fundamental set (.., linearly independent set) of solutions for ' = A, where the fundamental set consists entirely of eal solutions.

Enter your solutions below. Use ¢ as the independent variable in your answers.

(o) = =
() = =




