Math308, Quiz 9, 11/07/13

First Name: ..coovvvvviiiiiiiiiiiienineenns Last IName: .ccovvvviviiiiiiiiiiiieennnenn.



Show all work!

Given the system of differential equations:

{x'l = 2x9, x1(0)

1
zy =2x1, x2(0)

2
0.

Problem 1. 30%. Transform the given system into a single equation of second order.

Problem 2. 70%. Find z; and z, that satisfies the above initial value problem.



Solutions

Problem 1. We find x5 from the first equation and insert it into the second one:

1 /

[L’QZ§ZE1,
"

—x7 = 2x7.
571

Now, we get the second order equation for x;:
x — 4z = 0.

Problem 2. The solution of the last equation is easy to find using the characteristic
equation:
r’—4=0,

where we find that
11 = Cre 2 4+ Che®.

Using the fact from Problem 1 we easily find x5:

To = l’ll = —Cle_% + 0262t.
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Apply the above initial conditions to get:

$1(0>:2 = Cl+02:2,
2 0 = —C’1+02:0,

which gives us Co = 1 and C; = 1. Therefore, the solution of the given system of
differential equations is

zi(t) = e+ e, my(t) = —eH + e



