1. (10 points) The particular solution of the differential equation y” 4 4y’ + 4y = t~2e~% is
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3. (10 points) For the given differential equation:
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We seek a power series solution of the form y = E a,z". The recursion formula is given by
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4. (5 points) [Part I] Which of the following represents the general solution of the differential equation:
2y — 5y 124" =0

. (Assume ¢, ¢y, c3, and ¢4 are arbitrary constants.)
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[PART II] (5 points) Determine the test function Y () with the fewest terms to be used to obtain
a particular solution of the following equation via the method of undetermined coefficients. Do not
attempt to determine the values of the coefficients.

A \2c%<0 2y — 5y — 12y" = 722 — 122€* + /3 cos(3z/2) + 8
\ - - : » V s o 7 ‘l
\\{‘\I\_C\‘\’XCZ{.CSC‘*\I\ .": CS/zX . \(P\"b}x «.Q

Npy = = 12xe™Mx

Yoz 213 o (%)

\(p‘ ':@XL‘\’VDK*Q\ x*
1o, = @xrEIE™ < x

1oy = Feoa 22N« G oo (342

e ———— AP e )

) —————_

\ Yy = At e R x> (v 4+ Dyleln

+ el “s Pl LT crs.»\(%c)




5. (10 points) Solve the initial value problem by using the Laplace Transform:
V' —4y=3, y(0)=0, y'(0)=4

. [No credit will be given for using any other method.]
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6. (10 points) A hanging spring is stretched 2 inches by a mass weighing 8 pounds. It is pulled down an
additional foot and is released but continuously subjected to an external force of 4sin(7¢). Set up the
initial value problem (differential equation and initial conditions) which describes the motion, neglecting

friction. (You do need not solve the equation.)
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10 points) Find the fourth term of the power series solution of the given IVP centered at g = 0:

Y+ (sin(2))y’ + €y =05 y(0) =1, y'(0) =2
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8. (10 points) State the definition of the Laplace transform of a function‘ fit)
. 8 0<t<1
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9. Consider the differential equation z2y"

| . y' +zy =0.
i) (3 points) Show that 2, = 0 is a regular singular point.
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e indicial equation. With ag # 0, write down the first three nonzero terms of the series solution.
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