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1) For each of the following ODEs, determine its order and degree and state whether it is linear
or non-linear.
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e) y" +sin(x + y) = cosx
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2) For each of the following equations, determine all values of k for which the equation has a
solution of the given form.
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3) a) Show that y =c
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e2x + c2e-3x +xe2x is a solution of the second order ODE
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b) Find the particular solution to the IVPconsisting ofthe ODEabove with the two initial

conditions y(O) = y'(O) = 1.
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4) Solve the IVP x = cos(ax),x(O) = x(O) =Owhere to is an arbitrary constant.
,,~
'X :: (..0 os.( w.t, )

% ~ ~ (..0 S ( w t, dk:..:: tJ S I..J 1 w -&) + c}

'X -::. ~ .x. d. t = - ~ 7- c:os.(c.o-f::,) + C-, -c + C1.--

Gff~ c~d\'I.~ -

Y- (0) ::.. -~"1- c...)....::::- 0

C '2.- :: -1---
W

•'f.. (Q) ::: C, I=-O

bo I'X =- - ~c..oS{wt) +
w'7-

5) Show that if L is a linear operator, i.e. L(C1J;+c2J;) =c1L(J;) +c2L(J;) J then

L(cJ; +c;J; +c3fJ = c,L(J;)+ c2L(fJ+ c3L(fJ . Hint: you mightfind it easier to begin

with the right hand side of this expression.

You don't have to prove this but it should be obvious after you're done that this extends
inductively to a linear combination of any number of functions.
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