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Instructions

1. The use of all electronic devices and documents is prohibited.

2. Present your solutions in the space provided. Show all your work neatly and concisely.
Clearly indicate your final answer. You will be graded not merely on the final answer,
but also on the quality and correctness of the work leading up to it.

The Aggie code of honor

" An Aggie does not lie, cheat, or steal or tolerate those who do.” Scholastic dishonesty will not
be tolerated.
The work on this test is my own.
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1. (15 points) Find the inverse Laplace transform of the function
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2. (1bpoints)Consider the initial value problem

; ) : 3t forO<t<1
Y +y=gt)  y(0)=0 y(0)=0, whereg(t)=
3 forl<t

(a) Find the Laplace transform of the function g¢.

initial value problem.
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3. (15 points) Find the solution to the initial value problem

y' — 4y — by = 36(t — 1), y(0) =0,
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4. (10 points) Write the initial value problem
"+ (1 =)y — 2ty = cost, y(0) =1, ¢'(0)=-3.

as a system of first order differential equations using the following matrix notation:

X' =AX+G, X(0)= (‘;)

(Détermine A(t), G(t) and X{0}).
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5. (18 points) Consider the system

-3 —4
X'=AX with A =

{a) Find the general solution to the system.

H f B
i i H 2 :
i - n
o }
I 4 B
4 i ; ki
ra ¢ E a i
{ ,x i
; "
\ o \
i *
sy H \ i
P
i ¥
8 %
. ¥ E
{
.
o
3
o




Differential Equations
Math 308, Fall 2012

Texas A&M University
©2012, F. Dos Reis

(b) Find the solution to the initial value problem

X = AX,  X(0)= (1>
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6. (15 points) Given a system of differential equations in the form
X'(t)y=AXE)+GE#) t>0

where A(t} is a continuous 3 x 3 matrix and G(1) is a continuous vector function for ¢ > 0.
The vectors

-1 2t 312
Xi(t) = o i, Xalty=1| o X3ty =1 o2
0 . 3t 2

are solutions to the corresponding homogeneous equation.

The vector

[N BN

X, (0= | =2
2
t

is a particular solution to the non-homogeneous problem.

(a) Determine whether the vectors X (), Xa{t), X3(t) are linearly independent for ¢ > 0.
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(b) Find a solution to the non-homogeneous probleﬁ that satisfies the condition
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7. (12 points) Given the system

xy = —2x; — b
.’L’](O) s 1,3L‘2(0) ={

;o
Ty = 21 + 219

(a} Transform the system into a second order initial value problem.
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