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(1) (12 points) Consider the equation

2" + o' + 4z +dz =0.

(a) Find the general solution to this equation.
(b) Find the solution to the equation satisfying the initial conditions 7

z(0)=1, #'(0)=-1, and z'(0)=a,

where o denotes a real constant. i &
(c) Find the value of the constant @ € (—oo,00) for which the solution you found in part (b) e
approaches zero as t — co. . |
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(2) (10 points) Find the general solution to the differential equation Cr

:I,'H = 5"_5' 4 dp = siI‘i{f} B 8. -
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(3) (14 points)
Consider the equation
tr" + 22" +tr=1 with t>0.

(a) Verify that ¢, (t) = 520 apnq Pa(t) = M;ﬂ form a fundamental set of solutions to the associated
homogeneous equation for t € (0, c0).

(b) Find a particular solution to the given inhomogeneous equation.
(¢) Write down the general solution to the m.homogenmus equation.
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(4) (14 points)
Consider the differentia] equation

t?z" — 2z =% with t> 0. &

v 2 . 1
t* is a solution to the associated homogeneous equation

(a) Verify that ¢, (t) =

21

3" — 2z = 0. @)

.(b] Look for a solution to the inhomogeneous equation (1) of the form z(t) = v(t)¢1(t). Plug this
nto equation (1) and derive a differential equation for v. Solve it.

(c) Write down the general solution to equation (1).
(d) Write down a fundamental set of solutions for equation (2) for £ > 0.
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