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(1 point) (100 points + 1 extra)
1. (9 points) Transform this 2nd order linear differential equation
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into a first order system of equations of the form : % o
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Explicitly identify the matrix A(£) and the vectors g(t) and xg.
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2. (8 points) According to the existence and uniqueness theorem for 2nd order linear ODEs, on
what intervals might the following ODE have unique solutions? o_an\ $F+
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3. (10 points) Find the general solution to the Cauchy-Euler equa,mdn
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{3 points) Find the particular solution to the above Cauchy-Euler equation with initial conditions

y(1)=1 yr(l) =2 \éﬂ/\‘\’w Q)@W\ &g"{
and identify the interval on which this solution is defined
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4. (20 points) Using your general solution to the Cauchy-Euler equation found in the previous
problem, use variation of parameters to solve the initial value problem

)@WL
'+ Tty + 9y =t y(1) =1, y(1)=1 \{f/“ﬁp €

Do not forget to put this ODE into the proper form for variation of parameters'

Clearly identify the particular solution to the ODE, the general solution to the ODE, and the
final solution to the IVP.
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\\BJD 5. (3 points) YOU DO NOT HAVE TO SOLVE THIS. If you were using the method of
\)§J %,\ undetermined coefficients to solve this equation, what is your best guess for the form of the

Q;@W\' particular solution?
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(3 points) YOU DO NOT HAVE TO SOLVE THIS. If you were using the method of
undetermined coeflicients to solve this equation, what is your best guess for the form of the
particular solution?
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(3 points) YOU DO NOT HAVE TO SOLVE THIS. If you were using the method of
undetermined coefficients to solve this equation, what is your best guess for the form of the

particular solution?
y" + 9y = sin(3t)
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(3 points) YOU DO NOT HAVE TO SOLVE THIS. If you were using the method of
undetermined coefficients to solve this equation, what is your best guess for the form of the

particular solution?
Y —6y+9y=1°

Z _r¥a -
r ?_Y 1=0 GQoess
-3) =0
{—3% 3t _A'tz+ Bt rC
e ste




XV

Q)@\N\ 6. (6 points) Find the Laplace transform of f(t) = tu(t —2) = tuy(t) by using the integral definition
of the Laplace transform and performing the integral.
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(6 points) Find the Laplace transform of
f(t) = tsin(at)

VHint. Laplace transform table. -
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\)X\\;}p 7. (8 points) Find the inverse Laplace transform of
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8. {9 points) Find the Laplace transform of the IVP

y"—y={g iii;i y(0)=0, ¢'(0)=0
and solve for Y(s), the Laplace transform of y(z).
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9. (9 points) Find the inverse Laplace transform for ¥'(s) in the previous problem to solve the ODE.
Hint: factor; cancel. You will need partial fractions.

If you could not find ¥'(s) in the previous problem, or if you cannot take its inverse transform,
you may instead attempt take the inverse transform of

Y(s) = e [( 352 + 65 + 31 ]

s—1)(s*+2s+17)

You will need partial fractions.
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