Math 2552 Practice Problems for final

Question 1. Please answer the following short questions and show all your work for full credit,.
(1) Find the longest interval in which the solution of the initial value problem
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(3) For the non-homogeneous equation 3 + 2y + y = t%~!, determine a suitable form for the
particular solution if the method of underdetermined coefficients is to be used. Do not solve
for the coefficients.
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(4) Transform the following 4th order linear equation into & system of first order equations
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Question 2. Consider the differential equation
. dy
(1+zy")+ c:ny’dz 0.

(1) In order for the equation above to be exact, what should ¢ be?
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(2) Solve the equation with the ¢ found in (1).
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Question 4. The tank initially contains 100 gal of fresh water. Water containing a salt
concentration of sint oz/gal flows into the tank at a rate of 2 gal/min, and the mixture in the
tank flows out at the rate of 1 gal/min. Find the amount of salt in the tank at any time
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Question 5

%
(1) Show that x; = {;] and x, = [‘i 4] form a fundamental set of solutions for the homoge-
1

neous system
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You need to check that x; and x; are solultions, and they m‘oe linetlll'ly ind;pendent. :
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(2) Find the general solution of the following non-homogeneous system of differential equations
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Question 6 Consider the system of equations A

x= 2
13 a

(1) If a = 0, what is the type and stability of the critical point (0,0)? Then find the solution to
the initial value problem with x(0) =
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Question 7. Compute the Laplace transform of the following functions:

(1) () = te~tui(t).
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Tnverse

Question 8. Compute the\{aplace transform of the following functions:

( ) (S) ki +2s+2

() (S) s(s+l
2-¢ -5 2= (sH-)  (sH)+3
AN S2ht - (&thF+ (SH1)>+1 T gy ]
_ <+ i
- — = +
(SH)*+! = (SHY-H

W

- [ -—(—é%%;—::'\"} +5L"{ls-'i-l)‘—nj

= - '*"009&.+ ze~% st -

L{F)

R SR

where 8" B { s(‘sl-m 3
VA, BSHC
Partral ~fractn B oo T T8 T e

= ACgE41) + SCBSHO) = ast+ A+ BST+CS
- (A+B) ST+CSTA

At

N/
vx\..
4

Qg4

! \(CF'
>
\

c
A

o=t~ f4 - Far | = ¥ o

=



l-’ge 8of 11

Questionﬁ. Use the Laplace transform to solve the following equation:
@ -y=0
with the initial value y(0) = 1,5(0) = 0,(0) = 1,1"(0) = 0.
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Problem ZXAZRet®): Consider the initial value problem:
¥ +4y=g(t), y(0)=0, y(0)=0

(t) = e*  ift>1
=10 otherwise

where

(1) Express g(t) in terms of heaviside functions. (2 points)
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(2) Compute £{g}. (4 points)
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(3) Use the Laplace transform to solve the initial value prob-
lem. (12 points)
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Question“. Find the general solution of the following system of equations
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Question wind the fundamental matrix e4! where
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